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PUBLIC LAW 88-246, ARTS CONGRESS, S. 2311,
DECEMBER 30, 1963

AN ACT To provide for the preparation and
printing of compilation of materials

relating to annual national high school and college debate topics.

It enacted by the Senate end House of Representatives of the United
States of America in Congress assembled, That the Librarian of Congress is
authorized and directed to prepare compilations of pertinent excerpts, biblio-
graphical references, and other appropriate materials relating to (1) the
subject selected annually by the National University Extension Association
as the national high school debate topics and (2) the subject selected annually
by tho American Speech Association as the pectoral college debate topic. In
prJpering such compilations the Librarian shall include materials which In his
judgment are representative of, and give equal emphasis tv, the opposing Points
of view on the respective topics.

Sec. 2. The compilations on the high school debate topics shall be printed
as Senate documents and the compilations on the college del. to topics shell be
printed se Ibuse documents, the cost of which shall be charged to the congres-
sional allotment for printing and binding.

Additional copies of such documents
may be printed in such quantities and distributed

in sot% manner ma the Joint
Committee on Printing directs.

Approved December 30, 1963.
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vemanmsn DC. 4'40

Congressional Research Service

The Library of Congress

FOREWORD

The 1985-le86 Intercollegiate debate topic is "Resolved: that more rigorous
academic standards should be established for all public eleeentaiy and/or
secondary schools in. the United States, in one or more of the following areas:
language arts, mathematics, natural science.*

In compliance with Public Law SS-246, the Congressional Research Service of
the Library of Congress prepared this compilation of materials and bibliographic

references to assist collegiate debaters in researching this year's topic. The
excerpts from book*, periodicals, and other documents were selected to provide
background !..formation, an overview of the principal issue*, and balance of
opposing views. We also included some is that are not readily available
in public or rxserch libraries. Bibliographic references were also chosen to
provide wide range of information and opinions. In selecting it for this
reader and bibliography, the Congressional Research Service (CRS) has attempted
to sample the. wide 'spectrum of opinions reflected in current literature on
these questions. No preference for any policy is indicated by the selection
or positioning of articles herein, nor should one infer CRS disapproval of any
policy or article not included.

The selected items have been arranged in five sections: background and
Overview of educational reform; school effectiveness and quality, testing and
general achievement; achievement and curricula problems; curricula solutions;
and teachers, school administration, and school finance.

U.S. Government documents listed in the bibliography sty be found in moat
U.S. Government depoaito.y libraries which can be identified by your local
rublic library. The I'brary of Congress cannot dIstribut, copies of these or
other materials to the catbataza.

Information is included at the end of this volume on additional resources
seJ other publications and associations that may be usetul in expanding and
updating this compilation. Finally, there i included list of relevant
publications that era available for purchase from the Superintendent of
Documents, Government Printing Office.

The documents included in this compilation were selected by Saundra
Shirley-Reynolds, Bibliographer in Education and Public Welfare. The biblio-
graphy ass prepared by Ms. Shirley-Rey. _Ids, with suggestions from James B.
Stedman and other members of the Education and Public Welfare Division.
William Kaye of the Review Office provided comments and general review of the
selections. Ms. Shirley-Reynolds prepared the guide to information mourn':.
Sherry Shapiro, Senior Bibliographer, Library Services Division, coordinated
the preparation of this debate manual for publication. Barbara Sanders secured
copyright permissions. C. Let lurwas.er, Marianne Gaines, end John White
assembled and prepared items for publication. Ann Ev.hetn and Barbara Hall
provided the secretarial production of the bibliography c,n1 research guide.

The Congressiona' Research Service wishes to express its appreciation to
those copyright holders that have granted permission for the reproduction of
materials. Such permission is acknowledged in each instance.

Good luck to each debater in researching, preparing, and presenting argu-
ments on this year's topic.

Gilbert Gude

Director, Congressional Research Service

(VII)
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I. BACKGROUND AND OVERVIEW: EDUCATIONAL REFORM
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HIGH SCHOOL: AN AGENDA
FOR ACTION

Ernest L Boyer, former Vaned State.: Commissioner of
Education, was selected by his peers in nations! survey
in 1983 as the nation's lesucni educator. For three eagles
Dr. Boyer has devoted his areas to school and college
reform end to the almacetorm of Mutation.

The world has changed, irrevocably so, and quality educationin

the 1980s and beyond means preparing. all sm.-lents for the trans-
formed world the coming generation will inherit. To achieve this
goal, a comprehensive sch wement program must be pur.
sued urgently. Without aallence in education, the promise of
America cannot be fulfilled. We have identified twelve priorities
that, taken together, provide an agenda for action.

I. Clarifying Goals

A high school, to be effective, must have a clear and vital mission.

Educators must have a shared vision of what, together, they are
trying to accomplish. That vision should go beyond keeping stu-
dents in school and out of trouble, an be more significant than
adding up the Carnegie course units the student has completed.
Specifically, we recommend:

Every high school should establish clearly stated goalspurposes
that are widely shared by teachers, students, administrators and par-
ents.

School goals should focus on the mastery of tang sage, on a core of
common learning, on preparation for work and further education,
and on community and civic service.

The Carnegie Foundation is an education policy center
established by Andrew Carnegie in 1903. Dr. Boyer is its

eighth precedent.

Part VI 249 -319 from RION SCROOL: A Report on Secondary Education in America by

Ernest L. Boyer. Copyright 01E83 by the Carnegie Foundation for the Advancement
of ?lithium. Reprinted by permission of the publisher.
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II. The Centrality of Language

The next priority is language. Formal schooling has a special
obligation to help all students become skilled in the written and oral
use of English. Those who do not become proficient in the primary
language of the culture are enormously disadvantaged in school and
out of school as well. The following recommendations are proposed:

Elementary school should build on the remarkable language skills a
child already has acquired. In the early grades, students shoul4 learn
to read and comprehend the main ideas in a written work, write
standard English sentences and present their ideas orally.

The English proficiency of all students should be formally assessed
before they go to high school. A pre-high school summer term and
an intensive freshman year remediarion program should be provided
for students who are deficient in the use of English.

Clear writing leads to clear thinking; clear thinking is the basis of
clear writing. Therefore, all high school students should complete a
basic English course with emphasis on writing. Enrol! ment in such
classes should be limited to twenty students, and no more than two
such classes should be included in the teacher's regular load.

The high school curriculum should also include a sr;dy of the
spoken word. Speaking and listening are something more than the
mere exchange of information. Communication at its best should lead
to genuine understanding.

III. The Curriculum Has a Core

A core of common learning is essential. The basic curriculum
should be a study of those consequential ideas, experiences, and
traditions common to all of us by virtue of our membership in the
human family at a particular moment in history. The content of the
core curriculum must extend beyond the specialties, and focus on

23
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more transcendent issues, moving from courses to coherence. The
following are recommended:

The number of required courses in the core curriculum should be
expanded from one-half to two-thirds of the total units required for
high school graduation.

In addition to strengthening the traditional courses in literature,
history, mathematics and science, emphasis should also be given to
foreign language, the arts, civics, non-Western studies, technology,
the meaning of work, and the importance of health.

Highlights of the core curriculum are as follows:

Literature: All students, through a study of literature, should dis-
cover our common literary heritage and learn about the power and
beauty of the written word.

United States History: United States history is required for gradua-
tion from all the high schools included in our study, and it is the
one social studies course uniformly required by moat states. We
favor a one-year United States history course that would build on
the chronology of the emergence of America, including a study of
the lives of a few influential leadersartists, reformers, explores
who helped shape the nation.

Western Civilization: Beyond American history lies the long sweep
of Western Civilization. We recommend that all students learn
about the roots of our national heritage and traditions through a
study of other cultures that have shaped our own.

Non-Western Civilization: All students should discover the connect-
edness of the human experience and the richness of other cultures
through an in-depth study of the non-Western world. Specifically,
we suggest a one-semester required course in which students study,
in considerable detail, a single non-Western nation.

Science and the Natural World: The study of science introduces
students to the processes of discoverywhat we call the scientific
methodand reveals how such procedures can be applied to many
disciplines and to their own lives. We suggest a two-year science

(

24.,

A.Nreilamm111111.1



1111,........,

19

sequence that would include basic courses in the biological and
physical sciences.

Tecbuokgy: All students should study technology: the history of
man's use of tools, how science and technology have been joined,
and the ethical and social issues technology has raised.

Mathematics: In high school, all students should expand their capac-
ity to think quantitatively and to make intelligent decisions regard-
ing situations involving measurable quantities. Specifically,we be-
lieve that all high schools should require a two-year mathematics
sequence for graduation and that additional courses be provided for
students who are qualify to take them.

Foreign Language: All students should become familiar with the
language of another culture. Such studies should ideally begin in
elementary school and at least two years of foreign language study
should be required of all high school students. By thiyear 2000, the
United States could be home to the world's fifth largest population
of persons of Hispanic origin. It does seem reasonable for all schools
in the United States to offer Spanish.

Tbe Arts: The arts are an essential part of the human experience.
They are not a frill. We recommend that all students study the arts
to discover how human beings use nonverbal symbols and commu-
nicate not only with words but through music, dance, and the visual
arts.

Civics: A course in American governmenttraditionally called civ-
icsshould be required of all students, with focus on the traditions
of democratic thought, the shaping of ourown governmental struc-
tures, and political and social issues we confront today.

Health: No knowledge is more crucial than knowledge about
health. Without it, no other life goal can be successfully achieved.
Therefore, all students should learn about the human body, how it
changes over the life cycle, what nourishes it and diminishes it, and
how a healthy body contributes to emotional well-being.

Work: The one-semester study of work we propose would ask
how attitudes toward work have changed through the years. How
do they differ from one culture to another? What determines the
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status and rewards of different forms of work? Such a curriculum
might also include an in-depth investigation of one specific occu-
pation.

All students, during their senior year, should complete a Senior
Independent Project, a written report that focuses on a significant
social issue and draws upon the various fields of study in the aca-
demic core.

IV. Transition: To Work and Learning

The high school should help all students move with confidence
from school to work and further education. Today, we track stu-
dents into programs for those who "think" and those who "work,"
when, in fact, life for all of us is a blend of both. Looking to the year
2000, we conclude that, for most students, twelve years of schooling
will be insufficient Today's graduates will change jobs several
times. New skills will be required, new citizenship obligations will
be confronted. Of necessity, education will be lifelong. We recom-
mend:

The school program should offer a single trick for all students, one
that includes a strong grounding in the basic tools of education and
a study of the core curriculum. While the first two years would be
devoted almost exclusively to the common core, a portion of this
work would continue into the third or fourth year.

The last two years of high school should be considered a "transition
school," a program in which about half the time is devoted to "elec-
tive clusters."

.. The "elective duster" should be carefully designed. Such a program
would include advanced study in, selected academic subjects, the
exploration of s career option, or a combination of both.

In order to offer a full range of elective dusters, the Ugh school must
become a connected institution. Upper-level specialty schools (in the
arts or science or health or computers, for example) may be appropri-
ate in some districts. High schools should also establish connections
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with learning places beyond the schoolssuch as libraries, museums,
art galleries, colleges and industrial laboratories.

There is also an urgent need to help students figure out what
they should do after graduation. Therefore. we recommend:

Guidance services should be significantly expanded. No counselor
should have a case load of more than one hundred students. More-
over, school districts should provide a referral service to community
agencies for those students needing frequent and sustained profes-
sional assistance.

A new Student Achievement and Advisement Test (SAAT) should
be developed, one that could eventually replace the SAT. The aca-
demic achievement portion of the test would be linked to the core
curriculum, evaluating what the student has learned. The advisement
section would assess personal characteristics and interests to help
students make decisions more intelligently about their futures. The
purpose is not to screen students out of options but to help them
move on with confidence to colleges and to jobs.

The needs of the student for guidance are matched by the need
of the school to be better informed about its graduates. To achieve
this, the following is proposal:

The United States Departmer of Educationworking through the
statesshou:1 expand its national survey of schools to include a
sampling of graduates from all high schools at four-year intervals to
learn about their post-high school placement and experience. Such
idormation should be ma., available to participating schools.

V. Service: The New Carnegie Unit

Beyond the formal academic program the high school should
help all students meet their social and civic obligations. During high
school young people should be given opportunities to reach beyond
themselves and feel more responsibly engaged They should be
encouraged to participate in the communities of which they are a
part. We recommend:
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All high school students should complete a service requirement s
new Carnegie unitthat would involve them in volunteer work in
the community or at school. Students cotid fulfill this requirement
evening& weekends and during the summer.

Students themselves should be given the responsibility to help orga-
nize and monitor the new service program and to work with school
officials to assure that credit is appropriately assigned.

VI. Teachers: Renewing the Profession

The working conditions of teachers must improve. Many people
think teachers have soft, undemanding jobs. The reality is different.
Teachers are expected to work miracles day after day and then often

get only silence from the students, pressure from the principal, and

criticism from the irate parent. To improve the working conditions
of the teachers, we propose the following:

High school teachers should have a daily teaching load of four regu-
hr class sessions. In addition, they should be responsible ore period
tee* day for small seminars and for helping students with indepen-
dent projects.

Teachers should have a minimum of sixty minutes each school day
for class preparation and record keeping. The current catch-as-catch-
can "arrangement". is simply not good enough.

Teachers should be exempt from routine monitoring of halls, lunch-
rooms, and recreation areas. School clerical staff and parent and
student volunteers should assume such noninstructional duties.

A Teacher Excellence Fund should be established in every school
s competitive grant program to enable teachers to design and carry
out a special professional project.

Good teachers should be given adequate recegnition and rewards
from a student's "dunk you," to cash awards, to active support from
parents. Outstandingleachers also should be honored annually in
every school district, and, statewide, by the governor and the legisla-
ture, newspapers and other businesses in each community.

28
.4d



28

Teachers should be supported in the maintenance of discipline based
on a clearly stated code of conduct.

Teachers' salaries should be increased. When teachers' salaries
are compared to those of other professionals, the contrast is depress-
ing. For many teachers, moonlighting has become essential. Salaries
for teachers must be commensurate with those of other professions,
and with the tasks teachers must perform.

As a national goal, the average salary for teachers should be increased
by at least 25 percent beyond the rate of inflation over the next three
years, with immediate entry-level increases.

Outstanding students should be recruited into teaching. We
cannot have gifted teachers if gifted students do not enter the class-
rooms of the nation. When salaries and working conditions im-
prove, prospects for recruiting talented young people will improve
as well. We propose:

Every high school should establish a cadet teacher program in which
high school teachers identify gifted students and encourage them to
become teachers. Such students should be given opportunities to
present information to classmates, tutor other students who need
special help, and meet with outstanding school and college teachers.
Also some districts may wish to establish a magnet school for pro-
spective teachers.

Colleges and universities should establish full tuition scholarships
for the top 5 percent o, ...ir gifted students who plan to teach in
public education. These scholarships would begin when students
are admitted to the teacher preparation program at the junior
Yen'.

The federal government should establish a National Teacher Ser-
vice, especially for those who plan to teach in science and mathemat-
ics. This tuition scholarship program would be for students in the top
one-third of their high schcol graduating classes. Students admitted
to the National Teacher Service would be expected to complete
successfully an academic program and teach at least three years in the
public schools.

.



The schooling of teachers must improve. There are serious prob-
lems with the education of our teachers. Many teacher training
programs are inadequate. The accreditation of schools of education
is ineffective: The careful selection of teacher candidates is almost
uonexistent, and college arts and science departments fail to recog-
nize the critical role they play in teacher preparation. The following

is proposed:

Prospective teachers should complete a core of common learning,
one that parallels in bread outline the high school core curriculum
proposed in this report.

Every teacher candidate should be carefully selected. Fornal admix-
. Sion -.m teacher training should occur at the junior year, the time
when students begins threeryear teacher preparation sequence. Only
students with a cumulative grade point average of 3.0 (B) or better
and who have strong supportive recommendations from two profes-
sors who taught them in a required academic course should be admit-
ted.

Once admitted to the proper; the teacher candidate should devote
the junior and senior years to the completion of a major, plus appro-
priate electives. Every secondary school teacher should complete a
sharply focused major in one academic discipline, not in education.
During the junior and senior years, time also should be scheduled for
prospective teachers systematically to visit schools.

After grounding in the core curriculum and a solid academic major,
prospective teachers should have a fifth-year education core built
around the following subjects: Sc.1:..,ang in America, Learning The-
ory and Research, The Teaching of Writing, and Technology and
Its Uses.

The fifth year also should include classroom observation and teach-
ing experience. This is the best way, we believe, to learn about
students and to develop effective methods of instruction.

In addition, the fifth year of teacher preparation should include a
series of six one-day common learning seminars in which students
meet with outstanding arts and science scholar-teachers who would
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relate the knowledge of their fields to a contemporary political or
social theme. Such seminars would help provide the interdisciplinary
perspective every high school teacher must acquire.

The continuing education of the teacher must be strengthened.
We cannot expect a teacher trained twenty years ago to prepare
students to live forty years into the future with no policy of system-
atic continued education for the teacher. Even the most dedicated
teacher will fall behind, and students will learn how to live, not in
the future, but in the put. School boards must accept lifelong learn-
ing as an essential condition for every teacher.

A two-week Teacher Professional Development Term should be
added to the school year, with appropriate compensation. This term
for teachers would be a time for study, a period to improve instruc-
tion and to expand knowledge. The planning of such a term should
be largely controlled by teachers at the school or district lexeL

Every school district should establish a Teacher Travel Fund to make
it possible for teachers, based on competitive application, to travel
occasionally to professional meetings to keep current in their fields.

Every five years, teachers should be eligible to receive a special
contractwith extra pay to matchto support a Summer Study
Term. To qualify and compete for this extended contract, each
teacher would prepare a study plan. Such a plan would be subject to
review and approval both by peers and by the school and district
administrations.

A career path for teachers should be developed. Two of the most
troublesome aspects of the teaching profession today are the lack of
a career ladder and the leveling off of salaries. The irony is that to
"get ahead" in teaching, you must leave it. Good teachers must be
recognized and move forward within the profession, not outside it.
Our proposals for restructuring the teaching career are these:

The credentialing of teachers should be separated from college
preparation. To qualify for a credential, each candidate should sub-
mit letters of recommendation from members of the faculty in his or
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her academic major, from faculty in his or her education sequence,
and from a teacher who has supervised his orler school internship.

Before being credentialed, the candidate would also pass a written
examination administered by a Board of Examiners to be established
in every state. The majority membership on such a board should be
composed of senior classroom teachers.

After credentialing, a career path based on performance should be
available to the teacher, moving from associate teacher to senior
teacher.

With each professional advancement, salary increases should be pro.
vided. Such inauses would be in addition to cost-of-living and merit
pay earned within the ranks.

The evaluation of teacher performance should be largely controlled
by other teachers why themselves have been judged to be outstand-
ing in the classroom.

Skilled professionals should be recruited to teach part-time in the

nation's classrooms. More flexible arrangements will be needed to
permit highly qualified nonacademic professionals to teach. Such
"teachers" could serve in those fields where shortages existsuch
as math and scienceand provide enrichment in other fields as well.

We recommend that:

School districts should establish a lectureship program to permit
qualified nonacademic professionals to teach on a part-time basis.
Such teachers would devote most of their time to their regular jobs
in business or government or law or medicinewhile also con-,
tributing significantly to education.

School districts should look to ncendy retired personnel - college
professors, business leaders, and otherswho, after brief orientation,
could teach part-time in high-demand subjects.

School districts should enter into partnerships with business and
industry to create joint appointments. In this way, two-member
teacher teams could be created with one member of the team teach-
ing in school fora year or two whale the other works at a nonschool
job. Then the cycle could be reversed.
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In-and-out teaching terms should.be end)! shedpermitting a pro-
fessional to teach for one to three years, step out, and then return for
another one-to-three-year term.

A Part-Time Practitioner Credential should be created in every state
to put in place the recommendations we propose.

VII. Instruction: A Time for Learning

uch about good pedagogy is familiar. There remain, however,
some old-fashioned yet enduring qualities in human relationships
that still work: contagious enthusiasm, human sensitivity, optimism
about the potential of the students. Improving instruction requires
a variety of changes. We make the following recommendations:

Teachers should use a variety of teaching styleslecturing to trans-
mit information, coaching to teach a skill and Socratic questioning
to enlarge understanding. But there should be particular emphasis on
the active participation of the student.

For classroom instruction to be effective, expectations should be
high, standards dear, evaluation fair, and students should be held
accountable for their work.

Textbooks seldom communicate to students the richness and excite-
ment of original works. The classroom use of primary source materi-
als should be expanded.

States should ease their control over the selection of textbooks and
transfer more authority to the district and local school. Teachers
should have a far greater voice in selecting materials appropriate to
their own subject areas.

VIII. Technology: Extending the Teacher's Reach

Technology, particularly computers, can enrich instruction. But
educators are confused about precisely what the new machines will
do. The strategy seems to be buy now, plan later. The absence of
computer policy is itself a policy with major risks. A number of
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important steps should be taken to link computers to school objec-
tives.

No school should buy comprters, or any other expensive piece of
hardware, until key questions have been asked and answered: Why
is this purchase being made? Is available software as good as the
equipment? What educational objectives will be served? Which stu-
dents will use the new equipment, when, and why?

In purchasing computer; schools :could base their decisions not
only on the quality of the equipment, but also on the quality of the
instructional material available. School districts also should take into
account the commitment of the computer company to work alone
or in collaboration with other companiesto develop instruc-
tional materials for schools.

Every computer firm selling hardware to the schools should establish
a Special Instructional Materials Fund. Such a fund would be used
to develop, in consultation with classroom teachers, high-quality,
school-related software.

For technology to be used effectively, teachers must learn about the
new equipment. Computer companies should provide technology
seminars for teachers to keep them up-to-elite on the uses of catiput-
ers as a teaching tool.

A National Commission on Computer Instruction should be named
by the Secretary of Education to evaluate the software now offered
for school use and propose an ongoing evaluation procedure that
would be available to the schools. Outstanding teachers should com-
prise an important segment of such a panel.

Federal funds should be used to establish ten Technology Resource
Centers on university campuses one in each major region of the
nation. These centers wool.' assemble, for demonstration, the latest
technology. Also, federally funded regional networks should be de-
veloped to make computerized library services available to all
schools.

Schools should relate computer resources to their educational Objec-
tive; Specifically, all students should leain about computers; learn
with computers; and, as an ultimate goal, lurnfrotn computers. The
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first priority, however, should not be hands-on experience, but rather
educating students about the social importance cf technology, of
which the computer is a part.

Prospects for a technology revolution in education.go far be-
yond computers. Through the use of television, filr.ls, video cas-
settes, the classroom can be enormously enriched. In this connec-

tion, we recommend

School districts with access to a cable channel should use the facility
for school instruction and a district-wide plan for such use should be
developed.

All commercial television networks should set aside prime-time
hours every week to air programs for education and thereby in-
directly enrich the school curriculum.

A National Film Library should be established with federal support.
This resource center would secure outstanding film and television
programs, both commercial and public offerings, index and edit
them, and make them available for school use.

IX. Flexibility: Patterns to Fit Purpose

Our next priority is flexibility. There are many different high
schools in the United States, with many different students. Greater
flexibility in school size and the use of time will help schools achieve,

more effectively, their educational objectives. The urgent need is

not more time but better use of time. The following is proposed:

The class schedule should be more flexibly arranged to permit larger
blocks of instructional time, especially in courses such as a laboratory
science, a foreign language, and creative writing.

Small high schools should expand their education offerings by using
off -campus sites or mobile classrooms or partitime professionals to
provide a richer education for all students.

Large high schools, particularly those with over 2,000 students,
should organize themselves into smaller units"schools-within-
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schools"to establish a more cohesive, more supportive social set-
ting for all students.

Gifted and talented students represent a unique challenge if they
are to realize their potential. Therefore, we suggest

Every high school should develop special arrangements for gifted
studentscredit by examination, independent study, and accelerated
programs.

A network of Residential Academies in Science and Mathematics
should be established across the nation. Some academies might be
within a densely populated district. Others might serve an entire
state. A residential school may serve several states. Academies might
be located on college campuses. Such schools should receive federal
support since clearly the vital interests of the nation are at stake.

Special arrangements are also needed for students at the other
end of the education spectrum. Year after year, about one out of
every four students who enroll in school drops out before gradua-
tion. This nation cannot afford to pay the price of wasted youth. We

recommend:

Federally supported remedial programsmost of which have been
concentrated in the early gradeshave demonstrated that improve-
ments can be made in the academic achievement of even the most
disadvantaged child. Therefore, the federally funded Elementary and
Secondary Education Act (Title I) should be fully funded to support
all students who are eligible to participate in this effective program.

Every high school district, working with a community college,
should have a reentry school arrangement to permit dropouts to
return to school part time or full time or to engage in independent
study to complete their education.

X. The Principal as Leader

What we seek are high schools in which the school community
students, teachers, and principalssees learning as the primary
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goal. In such a community, the principal becomes not just the top
authority but the key educator, too. Rebuilding excellence in educk
tion means reaffirming the importance of the local school and free-
ing leadership to lead. We make the following recommendations:

The principal should be well prepared. The basic preparation should
follow that of teachers.

A principal should complete all requirements for licensing as a
teacher and serve a year as an "administrative intern?! At least two
years as an assistmt principal should be served before one could
assume a full principalship.

Principals and staff at the local school should have more control over
their own budgets, operating within guidelines set by the district
office. Further, every principil should have a School Improvement
Fund, discretionazy money to provide time and materials for pro-
gram development and for special seminars and staff retreats.

Principals should also have more control over the selection and re-
warding of teachers. Acting in consultation with their staffs, they
should be given responsibility for the final choice of teachers for their
schools.

In order to give principals time to reflect upon their work and stay
in touch with developments in education, a network of Academies
for Principals should be established.

XI. Strengthening Connections

High schools do not carry on their work in isolation. They are
connected to elementary and junior high schools and to higher
education. In the end, the quality of the Ainerkan high school will
be shaped in large measure by. the quality of these connections.
School-college relationships can be improved in a variety of
ways:

All states should establish a School-College Coordination Panel to
define the recommended minimum academic requirements to
smooth the transfer from school to public higher education.
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Every high school in the nation should offer a "university in the
school" program and a variety of other arrangementscredit by
examination, early admission and advanced placementto permit
able students to accelerate their academic programs.

Each college or university should form a comprehensive partnership
with one or more secondary schools.

Schools need the help of industry and business, and business
needs the schools. The quality of work is linked to the quality of
education. The following school-business partnerships are pro-,
posed:

Businesses should provide help for disadvantaged students through
volunteer tutorial and family counseling service, and support special
school and part-time apprenticeship experience for high-risk stu-
dents.

Businesses should provide enrichment programs for gifted students,
especially those in science and mathematics, and for those in the new
technologies.

Businesses should provide cash awards for outstanding teachers. In
addition, they should consider establishing Endowed Chair Pro-
grams in the schools, and summer institute arrangements.

Corporate grants should provide sabbaticals to outstanding princi-
pals and a discretionary fund for principals to work with teachers on
creative programs. Further, large corporations should donate the use
of their training facilities for a week or two each year to house an
Academy for Principals.

To help schools improve their physical plant and science laborato-
ries, business should sponsor a facilities and equipment program. In
addition, appropriate industries should conduct inventories of sci-
ence laboratories and help upgrade school equipment.

XII Excelkncc The Public Commitment

Finally, school improvement is dependent on public commit-
ment. How we as a nation regard our schools has a powerful impact
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on what occurs in them. Support for schools can take many forms,
and it must come from many sources. Citizens, local school boards,
state agencies and legislatures, and the federal government must
work together to help bring excellence to our public schools. A
number of steps are imperative

Parent-Teacher-Student Advisory Councils should be established at
all schools. Further, a Parent Volunteer Program should be orga-
nized to tutor students, provide teacher aides, and other administra-
tive, counseling, and clerical support.

Parents should become actively involved in school board elections,
attend meetings, and be willing to serve as members of the board.

Boare., if education should hold special meetings with representa-
tives of the schools in their districtsprincipals and teachersat
least once a year.

A network of community coalitionsCitizens for Public Schools
should be formed across the nation to give leadership in the advocacy
of support for public education.

The states should recognize that their overriding responsibility to the
schools is to establish general standards and to provide fiscal support,
but not to meddle. The state education law should be revised to
eliminate confusing and inappropriate laws and regulations.

To achieve excellence in education the federal government also
must be a partner in the process. In this report, we propose that
funding of Title I of the Elementary and Secondary Education
Act be increased to support all eligible students. We call for a
National Teacher Service and a federally-funded network of Resi-
dential Academies in Science and Mathematics. We recommend
that the federal government help create a National Film Library
for schools and that a network of Technology Reiource Centers
be established with federal support to teach teachers about technol-
ogy and its uses.

There is yet another urgent school need that calls for a national
response. Many of our public schools have fallen into disrepair.
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MAKING THE GRADE
Report of the
Twentiet"i Century Fund
Task Force on
Foderal Elementary and
Secondary Education Policy

The Twentieth Century Fund is an independent research foundation which
undertakes policy studies of economic, political, and social institutions and
issues, The Fund was founded in 1919 and endowed by Edward A. Filene.

Report of the Task Force
The nation's public schools are in trouble. By almost every measure
the commitment and competency of teachers, student teat scores,
truancy and dropout rates, crimes of violencethe performance of our
schools falls far short of expectations. To be sure, there are indivi.Jual
schools and school districts with devoted teachers filing a commend-
able job of educating their students, but too many young people are
leaving the schools without acqui:ing essential learning skills and with-
out self-discipline or purpose. The problem we face was succinctly
summed up just three years ago by the President's. Commission for a
National Agenda for the Blades when it reported that

. . . continued failure by the schools to perform their traditional role ade-
quately, together wits. a failure to respond to the emerging needs of the
1980e, may have disastrous consequences for this nation.

This Task Force believes that this threatened disaster can be averted
only if there is a national commitment to excellence in our public
schools. While we strongly favor maintaining the diversity in educa-
tional practices that results from the decentralization of the schools, we
think that schools across the ration must at a minimum provide the
same core components to all Amts. These components are the basic
skills of reading, writing, and calculating; technical capability in com-
puters; training in science and foreign languages; and knowledge of
civics, or what Aristotle called the education of the citizenry in the
spirit of the polity.

As we see it, the public schools, which constitute the nation's most
in. portant institution for the shaping of future citizens, must go fur-
ther. We think that they should ensure the availability of large num-
bers of skilled and capable individuals without whom we cannot sustain
a complex and competitive economy. They should foster understard-

President's Commission for a National Arnda for the Eighties, A National
Agenda for the Eighties(Washington, D.C.: U.S. Government Printing Office,
1980).

Reproduced with the peraission of TwasCieth Century Fund, 01283 from Making the
Wades report, p. 1-22.
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ing, discti line, and discernment, those qualities of mind and tempera-
ment that are the hallmarks of a civilized polity and that are essential
for the maintenance of domestic tranquility in a polyethnic constitu-
tional democracy. And they should impart to present and future gen-
erations a desire to acquire knowledge, ranging from the principles of
science to the accumulated wisdom and shared values that derive from
the nation's rich and varied cultural heritage.

These are admittedly formidable tasks that too few schools today
come close tr accomplishing. The Task Force believes that the schools
must make a concerted effort to improve their performance and that
there is a clear national interest in helping schools everywhere to do so.
That interest can be asserted and dramatized most effectively by the
federal government. The federal government, after all, is charged with
providing for the security and well-being of our democratic society,
which rest largely on a strong and competent system of public educa-
tion. It is in the best position to focus public attention on the vital
importance of quality in our schools and to support its attainment. The
federal government should be able to foster excellence in education,
serving as a firm but gentle goad to states and local communities with-
out impeding or restricting state and local control of and accountability
for the schools.

ExPlesive Bordello

Before putting forward our proposals for a new federal policy on ele-
mentary and secondary schooling, we think it useful to identify what
has gone wrong. Why, despite spending more per student than every
other advanced nation, is there a growing gap between the goals and
achievements of our schools? Many developmentseconomic, demo-
graphic, social. politicalhave contributed, directly and indirectly. We
have always demanded a great deal of ..,ur schools, but never before
have we demanded of them as much as we have over the pest thirty
years. On one hand we have charged them with being the melting pot,
the crucible for dissolving racial divisiveness, and on the other for sus-
taining, and even exalting, ethnic distinctiveness.

The schools, moreover, have had to provide a wide array of social
services, acting as surrogate parent, nurse, nutritionist, sex counselor,
and policeman. At the same time, they are charged with training
increasing percentages of the nation's youth, including large numbers
of hard-to-educate youngsters, to improved levels of competency so
that they can effectively enter a labor market in which employers are
currently demanding both technical capability and the capacity to
learn new skills. In essence, the skills that were once possessed by only a
few must now he held by the many if the United States is to remain
competitive in an advancing technological world.

12
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Demographic changes as well as changes in attitudes toward tradi-
tional mores and values have also had a marked influence. The schools
have had to cope with more children, and especially more problem chil-
dren, than ever beforethose who are without the rudiments of En-
glish and those who are unmotivated or prone to violence, quite apart
from those who are physically handicapped. Problems have also come
about as a result of the ready availability of drugs, the growing number
of family breakups and the increased permissiveness in those remaining
intact. the distractions of television and of easily affordable video
games, the growth of underworld culture.

The difficulties of coping with these burdens have been compounded
in some cities by inappropriate judicial intervention and by the spread
of the trade-union mentality that has accompanied the bureaucratiza-
tion and politicization of the schools. As a consequence, already large
administrative staffs have burgeoned, and new rules and procedures
have been promulgated, forcing classroom teachers to spend more time
on paperwork and less on teaching. The rise in teacher and administra-
tive unions has thus helped transform what had been a noble though
poorly compensated profession into a craft led by collective bargaining
organizations with a focus on bread-and-butter issueswages, working
conditions. and job security (for which read seniority).

The federal courts have been particularly criticized for playing so
conspicuous a role. There is no doubt that they were active in enforcing
the rights guaranteed by the Fourteenth Amendment, and that their
activity was critical to ensuring those rights for many citizens. But the
spectacle of judges, who had little knowledgeand no experienceof
the intricacies of operating school systems, taking over responsibility
was often harmful. More often than not, though, judges had no choice.
They acted because politicians in state legislatures and Congress, in
state houses and the White House, failed to act. In most jurisdictions
no local political leadership emerged; cowardice rather than courage
prevailed, creating a leadership vacuum that the courts filled.

The Federal Presence

In recent years the federal executive and legislative branches have en-
larged their roles. In the view of some critics, federal intervention looms
so large that it has not only overstepped constitutional limitations but
bears responsibility for most of the failings of the schools. We consider
these criticisms exaggerated. True, since 1965, with the pauar of the
Elementary and Secondary Education Act (ESEA), the executive
branch has intervened, by law and by regulation, in many school activ-
ities. tilting the allocation of resources to compensatory education and
affirmative action programs. But the achievements of some federal
activities must be acknowledged. Its Title I program as well as Head
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Start have been particularly successful, especially among children in
elementary schools where these programs were concentrated. Even af-
firmative action programa registered some success, although most were
hampered by excessive federal manipulation. Federal involvement was
underscored by the establishment of the U.S. Department of Education
in 1979-80, but long before it was on the scene some **severs claimed
that the delicate balance of what had been a complicated but relatively
efficient educational system had been needlessly upset by the federal
presence.

Many other criticisms of the federal role in elementary and second-
ary education are warranted, but not the complaint that the federal
government has violated its constitutional authority. This Task Force
believes that educating the young is a compelling national interest, and
that action by the federal government can be as appropriate as action
by state and local governments. Certainly, federal intervention was not
only appropriate but necessary in bringing about desegregation of the
public schools, and in providing needed agnstancc to poor and handi-
capped children.

Al! too often, though, the nature of federal intervention has been
counterproductive, entailing heavy costs and undesirable consequences.
Direct federal outlays accounted, at their peak, for less than 10 percent
of total annual spending on the schools, but by resorting to compulsory
regulation and mandated programs, the federal government has
swelled school' bureaucracies, imposed dubious and expensive proce-
dures, and forced state and local governments to reallocate substantial
portions of their scarce revenues. What is more, its emphasis on pro-
moting equality of opportunity in the public schools has meant a slight-
ing of its commitment to educational quality. Thus, the federal gov-
ernment has not only had a pervasive influence on the spending of local
school districts but has undoubtedly played a part in many of the other
troubles of the schools."

Despite all of its shortcomings, however, there is a need for a contin-
ued federal role, in part because equality and excellence are not mu-
tually exclusive objxtives. We think that both objectives should be

'Comment by Mr. Riles: The "slighting of its commitment to educational
quality" by the federal government should not be blamed on the promotion of
equality of opportunity. As previously stated in this report, Congress has his-
torically "refrained" from addreselas the issues of educational yuality. I believe
it is essential that both issues be addressed.

"Comment by Ms. Graham: There have been many mistakes in federal edu-
cation programs, much misplaced money, numerous stupidities. None should be
justified. There have also been important achievements, particularly for chil-
dren from low-inco-. ' mi8aa through Title I of the Elementary and Second-
ary Education Act, t.. .ugb Head Start, and for young minority children in the
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vigorously pursued through a fresh approach, one that reflects the na-
tional concern for a better-educated America and that strikes a reason-
abltrand effective balance between quality and equality. The federal
government must continue to help meet the special needs of poor and
minority Andean* while taking the lead in meeting the general and
overwhelming.aeed for educational quality. Federal education policy
must function, moreover, in ways that complement rather than weaken
local control. This calls for a change in direction, replacing the current
emphasis on,regulations and mandates with a new emphasis on incen-
tives.

The Federal Comm haunt

Even before there were public schools everywhere, the federal govern-
ment expressed its commitment to education. The Northwest Ordi-
nance of 1787 'pacified that land was to be set aside for education
purposes in every town and rune: area. In the words of the proviso to the
ordinance, "Religion, morality, and knowledge being necessary to good
government and &a happiness of mankind, schools and the means of
education shall forever be encouraged." Thus, soon after the nation's
founding;its leaders recognized that the experiment in political democ-
racy upon which they were embarking could not succeed without an
educated citizenry.

Seventy-five years later, in the midst of the Civil War, Congress
sought to enlist the aid of the nation's educational institutions in the
Morrill Act, which granted land for the purpose of supporting colleges
of agriculture and mechanical arts. In this century, Congress passed
the Smith-Hughes Act, which provided federal support for vocational
education, and the National Defense Education Act (NDEA), which,
in the immediate aftermath of the Soviet Union's Sputnik, called for
improved training in such critical subject areas as science, mathemat-
ics, and foreign languages.

Although Congress has from time to time acknowledged the essential
need for public education and even for specific kinds of education, it
has refrained, apparently deliberately, from addressing the issue of

(Continued front page 4)
South (especially areas affected by the 1954 Brown v. Board of Education
desegregation decision). Both the mistakes and achievements are worthy of
note. Given the conflicting mandates the public schools have been assigned, the
tone of this document is more critical of their performance than I believe jus-
tified either by the evidence presented here or from other sources with which.l
am familiar.
Messrs. Hortas and Went: wish to associate themselves with Ms. Graham's
comment.
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educational quality. This matter, with good reason, wu left to the dis-
cretion of the states and localities. The control of public education,
even thous:. subject to constitutional restriction, is exercised by thou-
sands of school L'oards and school superintendents within a legal frame-
work set up by fifty different state legislatures. There has been no one
placeand we do not think there should bein which a national policy
defines the correct school curriculum or the proper qualifications for
teachers, or sets forth the precise duration of the school day or year.
These are matters that traditionally have been left to lay citizens, rein-
forced by the advice and counsel of professional educators or schools of
education. We believe it should remain that way.

The genius of our decentralized arrangements is thai we have man-
aged to forge a national education system that allows room for varia-
tions and even for disagreements. This is not to say that the Task Force
is satisfied with the performance of local school districts. To the con-
trary, we believe that the vast majority must do much better. But
because learning depends upon intangiblesthe leadership provided
by a school principal, the chemistry between teachers and students, the
extent of parental involvement and supportwe strongly favor leaving
control over schooling at the local level. Good schools cannot be created
by federal mandate. They grow from the ground up in complex and
often idiosyncratic fashion. Most good schools have many characteris-
tics in common, but there is no formula that can bring about their
duplication because there is no one best way of providing a first-rate
education.

Quality of Leadership

Because quality in education is easier to recognize than to define, some
of the reluctance of Congress to face up to the issue is understandable.
Educational quality cannot be legislated into existence. Still, Congress
mit not continue to be ostrichlike about the failings of primary and

iary school education. Its readiness to legislate on other upects
cation, whether in programs for the handicapped, or for all those

whose English is limited or nonexistent, or for special interestsfor
example, the National Educational Associationthat successfully lob-
bied for the establishment of the Department of Education while ignor-
ing declines in test scores, suggests to many Americans that quality in
education is not a national goal. That false impression must be erased.

This Task Force calls on the executive and legislative branches of
the federal government to emphasise the need for better schools and a
better education for all young Americans. We have singled out a num-
ber of specific areas in which the federal government, mainly through a
series of incentives, can act to improve the quality of education in the
public schools. Most of our proposals are directed toward improving the
quality of teaching, ensuring proficiency in English while developing
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fluency in Foreign languages, and promoting ways to increase proficien-
cy in mathematics and science. We filen go on to discuss the nature and
content of the federal role in education, what it can do to further qual-
ity as well as equality in schooFng, and the extent of choice that ought
to be made available to parents.

Quality of Teachers

The traditional commitment of teachers to quality education has been
challenged by many forces, some that have affected all of society, oth-
ers that are peculiar to the community of educators. The teacha
along with all other authority figuresdoes not appear to command
the respect commonly accorded a generation ago. The complex organ-
izational structure in which the classroom teacher now operates re-
stricts independence and autonomy; as new organizational positions
have proliferated, many of the best teachers have been "promoted" to
better paying administrative positions, devaluing the status of the
teacher. In addition, the organizationsthe unions and professional
associationsto which teachers belong have protected their weakest
members rather than winning rewards for their strongest. They have
promoted the principle of equal pay or, at best, a differential pay scale
that primarily takes into account educational background and seniori-
ty, thereby limiting the financial incentives available for rewarding
superior professional work. The collective bargaining process, more-
over, has not only made it difficult to encourage promising teachers or
dismiss poor ones, it has forced many of the best to leave teaching for
more financially rewarding vork. The result is that the quality of
teaching suffers.

Deterioration in quality is probably greatest in specialized subjects,
most markedly in mathematics and science. Because of the constant
need of industry for skilled personnel, teachers in these fields can easily
find more profitable employment. This problem is not new, of course,
but standardized salary schedules, reinforced by the collective bargain-
ing process, have made for staff shortages in mathematics and science
in many local school districts. School boards frequently resort to such
stratagems as paying science -.ad mathematics teachers overtime f,
extra work instead of directlj facing up to the unions and to the need to
increase salaries for specialized teachers in short supply.

Because the institutional arrangements and procedures governing
teachers are so well entrenched, incremental changes in federal policy
cannot by themselves dramatically improve the quality of instruction.
The Task Force is convinced that what is required is a major federal
initiative that unmistakably emphasizes the critical importance of
quality teachers in our school.. We propose the establishment of a
national Master Teachers Program, funded by the federal govern-
ment, that recognises and rewards teaching excellence.
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Under our proposed program, the best teachers from every state
would be awarded the accolade of Master Teacher and a monetary

grantsay, 140,000 a yearabove that of the ceiling for teachers'
salaries for a period of five years. Criteria for selection might be set by

such established agencies as the National Endowment for the Human-

ities, the National Science Foundation, and other federal agencies,

with the actual selection% made by them after their canvassing of local
advisers, including school boards and school administrators, teachers,

and parents.
In maintaining Muter Teachers in the program for five years, we

propose that up to one full year should be devoted to professional
improvement through graduite or similar work, and that additional
funds, for tuition or for the assistance of graduate students, should be

made available for such purposes. The remaining four years would be

spent teaching, with perhaps some of that time used to work with and

provide help to other teachers.
Rather than spell out the details of the proposed program, we have

set down the guidelines we think should be followed. We recommend

theadoption -of _an incentive approach, establishing clear criteria for

teachers of exceptional merit and making the awards numerous enough

to attract national attention and substantial enough for long enough to

keep Muter Teachers in the classroom.
It is our view that the proposed program woulu help pave the way for

reconsideration of merit-based personnel systems for teachers, which

we believe would foster improvements in quality. Despite many surveys

of public servants and professionals that have disclosed a strong prefer-

ence' for merit pay increases and promotions, school boards and legis-
lators have almost always yielded to union demands for equal pay. Col-
lective bargaining has served teachers and the public by improving
working conditions and compensation, and we do not want to see it
abandoned. But both the public and teachers would be even better
served if the opposing sides in zhe bargaining processthe unions and

local school boardsrealized that merit-based systems and collective

bargaining are not incompatible.

Dissent by Ms. Mow: I oppose the establishment of a Muter Teachers

Program. It would be expensive and would not address a real need, namely the

shwage of teachers in chemistry, physics, and mathematics. I believe it would

hurt molds in that a reward for a limited period to be followed by a period of

reduced salary would be a retrogressive step. Moreover. I question whether it is

necessary or desirable to give a "Master Teacher" a full year for "professional
improvement" What is required is a salary structure that reflects competency

and that would aid in recruitment of teachers in short supply. The goals of the

proposed Master Teachers Program seem noble, but the mechanism suggested

is highly unlikely to have the desired effect.
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The Muter Tenheni Program will be expensivejust how expen-
sive will depend on the number of awards made each year. At a mini-
mum there should be at least one award for each congressional district,
but we think that many more should be given. By the fifth yea: of the
program, the cost could run as high as S5 billion.

The Task Force believes that such an expense is warranted. Good
teachers are as valuable to the nation as new tanks or fighter planes or
a new highway. By making so visible and costly a commitment, the
federal government will not only be assuming leadership in the quest
for educational excellence but undertaking a major program to help
achieve it.

The Primacy of English

Our political democracy rats on the conviction that each citizen should
have the capacity to participate fully in our political life; to read news-
papers, magaimes, and books; to bring a critical intelligence to televi-
sion and radio; to be capable of resisting emotional manipulation and of
setting events within their historical perspective; to express ideas and
opinions about public affairs; and to vote thoughtfully --all activities
that call for literacy in English. Accordingly, the Task Force recom-
mends that the federal government clearly state that the most impor-
tant objective of elementary and secondary education in the United
States is the development of literacy in :he English language.

A significant number of young Americans come from homes where
English is not the first language, and many now live in neighborhoods
in an increasing number of states in which languages other than En-
glish are spoken. Although this nation has become more aware of the
value of ethnic identities than it was during previous influxes of non-
English-speaking immigrants, anyone living in the United States who is
unable to speak English cannot fully participate in our society, its cul-
ture, its politics. This is not because of prejudice but because most
Americans speak, write, and think in English. English is, after all, our
national language.

We recommend, then, that students in elementary school learn to
read. write, speak, and listen in English. As children advance in grade,
these skills should be continually improved. By the time they finish
high school, students ought to possess such advanced cognitive skills as
reasoning, critical analysis, the ability to explain and understand com-
plex ideas, and to write clearly and correctly.

Many different methods have been proposed for educating children
who are not literate in English. It is not the role of the Task Force nor is
it the responsibility o1 he federal government to instruct our schools
and teachers on which pedagogy is most appropriate.: he federal role,
we believe, is to guarantee that all children have equal educational
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oprortunity. Therefore, the Task Force recommends :ha! federal
funds now going to bilingual programs be used to teach non-English-
speaking children how to speak, read, and write English. Local
school districts may decide to teach children in more than one language
or to teach them a language other than English. Although we believe
that the failure to recognize the primacy of English is a grave error,
that i.1: :It:1r prerogative. The distinctive nature of the federal role, we
believe, derives from the premise that all of us must be able to commu-
nicate with one another as fellow citizens.

Accordingly, the Task Force recommends that the federal govern-
ment promote and support proficiency in English for all children in
the public schools, but especially for those who do not speak English,
or have only limited command of it.

At the same time, the Task Force considers the ability to speak and
read a second language a valuable resource for both the individual and
the nation. Acquiring facility in a foreign language can help to improve
a student's understanding and command of English, and lead to the
appreciation of the literature and culture of another people, which is
clearly educationally desirable. It should also be an advantage in a
business or professional career.

From a national perspective, young men and women with proficiency
in foreign languages are sorely needed now that we are increasingly
involved in competitive trade and investment with the rest of the world.
More and more jobs will be available in government, industry, trade,
commerce, and the universities for Americans who can converse with
other people in their own languages, and who can participate in
strengthening our international ties.

This Task Force wants every American public school student to
have the opportunity to acquire proficiency in a second langurge.
Unfortunately, there is no practical possibiEty of obtaining this objec-
tive quickly. The neglect of foreign language study and instruction in
the United States is of such long standing that we simply do not have
enough language teachers to provide adequate training. Nevertheless,
we propose that proficiency in a second language should be a long-term

*Dissent by Mr. Hortas: It is unquestionable that all students must learn to
speak, read, and write English in order to function in our society. Nonetheless,
bilingual programs in which children are taught in English and in their native
language are essential if we are to provide a healthy learning environment for
children of limited English ability. Because local school districts cannot afford
to underwrite such programs, I recommend that the proposal on federal impact
aid, set forth later in this report, be applied to bilingual programs. The aca-
demic achievements of children of limited English-speaking ability will be sig-
nificantly greater if the child's lint language skills are maintained and im-
prtwed.
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goal. We must begin a training program now if we are to achieve that
goal in future decades. The federal government can help in the train-
ing of language teachers and in encouraging and assisting in programs
for students with proficiency irk English to learn a second language that
may or may not be a language spoken in their homes.

Our aim is to see this second-langrsse policy sponsored by the fed-
eral government and carried out by state and local governments. The
immediate need is for a modest matching grant program to train lan-
guage teachers. Even though it will take time and effort, we think that
a comprehensive approach to the study of languages, in which fluency
in English is primary but adequate training in a second language is also
made available, is absolutely essential if the United States is to be a
leader among nations in the next century."

Comment by Mr. Mortar Every public School student should start the study
of a foreign language in elementary school, which is standard educational prac-
tice in the developed countries of the world. A knowledge of a second language
at an early age will stimulate a better appreciation of our country's cultural
pluralism. The achievement of proficiency in a second language must be a pro-
ject for this decade, not for future generations.

Ms. Graham and Mr. Denny wish to associate themselves with Mr. Hortas's
comment.

Comment by Ms. Yalow I am in complete agreement with the Task Force
recommendation about the essentiality of all Americans acquiring proficiency
in English. In additiun, it is desirable to develop a cadre with proficiency in
foreign languages. Therefore, I accept that every American public school stu-
dent should have the opportunity to acquire proficiency in a foreign language.
But I really doubt the desirability of recommending that all high school stu-
dents be required to study a for...4n language. Is such competency really nec-
essary for a farmer in Iowa, a coal miner in West Virginia, or a factory worker
in the textile mills of the South? It might be highly desirable for a shopkeeper
or a secretary in a bilingual community. The extent of competency, whether it
should be ability to read, write, or speak fluently, should depend on personal
and professional interests.

If there appears to be a severe shortage of foreign language teachers at pres-
ent, perhaps this shortage would more easily be remedied by taking advantage
of the large number of people in our country for whom English is not the first
language and who have sufficient fluency in both English and the foreign lan-
guage to be ideal as teachers. Often they do not have appropriate education
courses or the right degrees. It is whims heretical to suggest that the education
courses or degrees are not essential for teaching students 1) develop proficiency
in a foreign language. Teachers witut the right credentials but with compe-
tency in the foreign language and English could be employed on an adjunct
basis if there are rules against their serving as regular teachers.

Mr. Went: wishes to associate himself with Ms. Yalow's comment.
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In the long run, these recommendations to ensure fluency in English
are the only kind that make sense. The nation cannot afford a multi-
plicity of special language programs in every community in which eth-
nolinguistic minorities are present in significant numbers. More impor-
tant, school children to whom English is an alien language are being
cheated if it remains unfamiliar to them; they will never swim in the
American mainstream unless they are fluent in English. The best way
to ensure the nation's linguistic resources is to make literacy in English
the primary objective and to promote literacy in a second language as a
valuable supplement to, not a substitute for, English.

Science and Mathematics

At the turn of the twentieth century, there was no real need for wide-
spread scientific literacy. Today, training in mathematics and science
is critical to our economy. Our citizens must be educated in science if
they are to participate intelligently in political decisions about such
controversial issues as radiation, pollution, and nuclear energy. The
Task Force recommends that the federal government emphasize pro-
grams to develop basic scientific literacy among all citizens and to
provide advanced training in science and mathematics for second wy
school students.

The schools must go beyond the teaching of basic science to give
adequate training ir. advanced science and mathematics to a large
enough number of students to ensure that there are ample numbers
capable of filling the increasing number of jobs demanding these skills.
The Reagan administration has proposed a S50 million scholarship
program for students in mathematics and science, which we think is a
step in the right direction. The more ambitious programs emerging
from Congress move even further in that direction. Our preference is
for an incentive program to augment the supply of teachers in science
and Mathematics as well as in foreign languages. Federal loans might
be made available to prospective teachers who exhibit exceptional skills
and who are pursuing degree programs in areas of existing or antici-
pated shortages. Those who complete their educational pro rams
might be forgiven up to 10 percent of the funds lent to them for every
year of classroom teachingfor a maximum of five years.

Commen: by Mr. Hostas: No bilingual program in the United States pro-
motes another language as a substitute for English. In fact, intensive English
instruction is a part of every bilingual program. Bilingual programs attempt to
show that English is not, in and of itself, a superior or richer language than the
student's native language. There is a greattr social benefit in promoting and
encouraging linguistic diversity than in calling for specious uniformity.
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Better Educed°. for All

In proposing new federal measures to stimulate national interest in
improving the quality of public education, we urge that they not come
at the expense of children from low-income families or of children suf-
fering from one or another disability. In recent years the federal edu-
cation effort has concentrated on the needs of special categories of stu-
dentsthose from low-income homes, the handicapped, the non-
English speakingbecause states and local governments failed to meet
national educational objectives for them. By furnishing special services
to the handicapped and by addressing the educational needs of the
poor, the federal role has had much the same influence as it had in
desegregating the schools. Without such intervention, many states and
most local school boards would not have done what clearly needed doing.

But if categorical programs have their uses, critics argue that there
are not only too many of them but that many of these proliferating
programs are poorly designed. They go on to argue that, while minor-
ities may not have been effectively organized at state and local levels to
secure needed programs two decades ago, the political arganization and
sophistication of such groups has so increasedin part because of fed-
eral assistancethat they no longer need the extensive federal protec-
tion that they once did. Although this may be the case in many large
cities, the political power of minorities is far less potent in most school
districts.

Perhaps the most persuative reason for federal support of categorical
programs is that, even under favorable political conditions, few local
school systems have the will to concentrate their resources on the mi-
nority of students with special needs. Moreover, recent political and
economic conditions have been anything but favorable for local govern-
ments. The cost of educating children with special needs has forced
many school districts to resort to imposing taxes on productive mem-
bers of the community without providing immediate benefits in return.
Business firms along with residents in higher income brackets may
choose to leave communities where the tax burden for educating the
children of poor, needy residents is relatively heavy. Accordingly, the
Task Force supports continuing federal efforts to provide special edu-
cational programs for the poorand for the handicapped.

We applaud the steps taken by Congress to simplify regulatory re-
strictions and to reduce the overlap among many programs. In enacting
legislation acknowledging the responsibility of the federal government
for groups with special newts, the Task Force believes that the guiding
principle should be that categorical programs required by the federal
government should be paid for from the federal treasury. Thaw cate-
gorical programs are not special-interest legislation serving particular
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groups at the expense of the nation u a whole. To the contrary, com-
pensatory programs and education for the handicapped concentrate
limited resources on specific populations and in particular areas where
the need for better education is especially urgent, thereby providing the
equality of opportunity essential for the well-being of our democracy.
Their cost, then, should be assumed by the federal government, not by
states or localities, although local school districts must take the respon-
sibility for the effective provision of special help.

The Task Force also recommends that "Impact" aid, originally
aimed' at helping cushion the burden imposed on local school facilities
by the children of military personnel, be reformulated to focus on
school districts that are overburdened by substantial numbers of im-
migrant children. Ds ring World War II, the influx of the military into
particular communities placed unusual burdens on local school dis-
tricts; currently, when cities and regions compete vigorously for defence
spending, the military is often a boon to local economies. Under today's
conditions, we believe it fitting that federal impact aid should be used
when large numbers of aliens and immigrants, many of whom are poor,
place a special burden on local school districts. Given the Supreme
Court decision reaffirming the right of children of illegal aliens to
equal educational opportunities, the federal government has an obliga-
tion to temporarily assist states and localities facing added costs for
educating these children, who usually need special help.

A related problem is the plight of localities in economic distress
mainly in the nation's central cities but also in impoverished rural
areas, where there is an undue concentration of low-income groups,
where high unemployment persists, and where there is a clear and
urgent need for better education of the young. The Task Force thus
urges that federal attention and assistance go to depressed localities
that have concentrations of immigrant and /or impoverished groups as
well as those that are already making strong efforts to improve their
education performance. Quantititive measures of needs are available,
grants can be flexible, and target& can be specific.

Educational Research

Proponents of the cabinet-level Department of Education predicted
that its establishment would provide federal leadership for the public
schools. Since it was set up, that prophecy has nut been fulfilled, partly
because initially the department had to take responsibility for a set of
questionable and intrusive policies, partly because its role was down-
graded with the change of administrations. This Task Force did not
spend much time examining the function and performance of the De-
partment of Education. Some members took the position that it was
largely irrelevant; others thought that it would be better to restore it tt
a restructured Department of Health and Human Services, which
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might give it a stronger political influence; still others believed that its
activities should be split up among various federal agencies.

But in the course of our deliberations, e had many opportunities to
appreciate the value of the department's information and analysis on
the state of our public schools. It does not seem necessary to keep the
Department of Education in being simply because it has revolt- bility
for information gathering and research, but federal responsibility for
those activities ought to be maintained. Federal agencies have long had
experience in the field and are superbly situated for collating data from
the states. Whatever the fate of the department, we urge that the col-
lection of data remain a federal responsibility.

Ever since it was established in 1867, the federal Office (now De-
partment) of Education has gathered such basic data as the average
number of pupils in daily attendance in the nation's schools, the num-
uer of teachers and other .,:hoof employees, and the cost of educational
services. More recently, the federal government has undertaken broad
surveys of school practices, pupil performance, and the consequences of
schooling for adult life. It has also funded the deveupment of new
curricula, studies of the effects of various educational innovations, and
basic research on the processes of human learning. Currently, two
agencies of the Depar.ment of Education bear much of this responsi-
bility for reieexhthe National Center f A. Education Statistics gath-
ers information and data, and the National Institute of Education imp-
ports research and development. (Other federal agencies, such as the
Census Bureau and the National Science Foundation, along with pri-
vate foundations, also sponsor education research ) The results of data
collection and research have proven useful in identifying areas of pro-
gress or emerging difficulties; sometimes they have pointed toward pos-
sible solutions; and sometimes they have served to focus the national
debate on the schools.

Research on questions of educational quality can have symbolic as
well as substantive value. For example, he study of the effects of
school segregation undertaken by James Coleman for the Office of
Educ.;:or. m 1965 focused public attention on the perniciousness of
racism. Subsequent studies stimulated and informed public debateover
such critical questions as the effects of school desegregation Oki "white
flight," the results of compensatory education programs, and the rela-
tive merit of public and private schools. Current national concern with
th , quality of public education, particularly at the high school level,
has been stimulated in part by findings of such feels-ally sponsored
projects as the National Assessment of Educational Progress.

The Task Force recommends federal support fora number of specific
activities:

The collection of factual information about various aspects of the
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education system itself. Such data gathering is traditional, uncontro-
versial, and essential t" nolicies are to be developed on the basis of
airurate ini:..rmation. Because collecting this information seems so

;lane, and because it has no particular "constituency," it is often
starved for resources and is always vulne:able to thegovernment's peri-

odic efforts 'reduce paperwork." We ure- collection of this
information be made mandatory.

The collection of information about 'Ate educational performance of

students, teachers, and schools across the nation. Although the Nation-

al Assessment of Educational Progress has done useful work, and

should be continued and strengthened, current federal efforts to ap-

praise the quality of American education are inadequate. We urge, the

federal government, for example, to collect and disseminate informa-

tion available from routine tests. Nearly every elementary school stu-

dent regularly takes tests of performance and achievemtnt in various

skills and subjezts, many of them prepared by private agencies and

administered by school systems. The majority of states require high

school students to take "competency" tests; college-bound students

take a battery of tests developed by the Educational Testing Service

and the American College Testing Service. All of this data should be

collected and made accessible to researchers.
Other information would be useful too. In addition to knowing how

many high school juniors are 'stating mathematics," for example, it
would be enligh: fling to know itow many years of mathematics they
have previously taken, what thew courses have covered, and what kind

of training and qualifications their teachers posaeu.

Evaluation of federally sponsored education preiws ins. Mon federal

education programs have some form of built-in evalz,;on, but all too

often these are superficial, self-serving, or (especially the results

are critical) not readily accessible. A good rule of thumb, the Task
Force believes, is that whenever the federal government conducts an
educational program, whether it is a simple transfer of resources to
college students or an attempt to foster a majorpedagogical change in

elementary schools, a "report card" on the effectiveness of that pro-
gram should be made public.

Fundamental research into the learning process. The more that is
known about how youngsters learn. tne 1-...i.ter they can be taught.
Learning is an immensely complicated affair, and progress has been

made on it in recent years, partly with federal support. But the federal

government spends a pittance on such research compared with its sup-

port for basic researit into health, agriculture, the physical sciences.
and weaponry. More money is needed, enough to enlist able scholars in
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the processas designers of research agendas, as researchers, as "peer
reviewers" of research proposals, and as evaluators of research find-
ings.

Unfortunately, the National Institute of Education and other federal
agencies have too often allowed their interests and resources to be
diverted into peripheral topics, into fruitless quests for "quick fixes," or
into catering to particular educational interest groups. So if the federal
government is to be given primary responsibility fur educational re-
search, it must adopt sensible ground rules and safeguards to assure
that its research is sound and comprehensive, and it must be supported
in these efforts through the political procers.

Provision of Choice

Although elementary and, to a considerable extent, secondary educa-
tion in the United States is compulsory, it does not have to be public
school education. American parents, who traditionally have insisted on
a say in their children's schooling, can turn to private schools when they
are not satisfied with public schoolingand some 10 percent of the
school-age population attends private schools today. But the vast ma-
jority of children attend public schools, and it is critical that their par-
ents be able to influence the quality of schooling.

Public schools are governed by local .,:hool boards, whose members
in most districts are elected and are generally responsive to the parent-
teacher associations (PTAs) whose members helped elect them. In
many districts, PTAs or comparable parent groups play a constructive
role, raising extra money for the schools and building community sup-
port for them. That role is a rarity in many urban districts, where
community spirit is often lacking and where local schools are subject to
the directives of higher authorities; who are frequently insensitive to
community concerns.

The major choice available to parents opting for the public school
system is their selection of gi community in which to live. In large met-
ropolitan areas subdivided into numerous small- to medium-sized sub-
urbs, parents have a great deal of choice among many different--and
different quf.r.ty :mblic schools. A significant measure of the market
value of a house is the prevailing opinion on the quality of the schools
where it is located.

The biggest drawback to these options is the cost to the family. To
send a child to a good public school often means paying more for a
house or apartment. Private school tuition is extremely costly and must
be paid over and above the taxes paid for local public schools. Family
income thus limits choice. Only 4.8 percent of the nonpublic elementa-
ry school population came 'Mtn families with incomes of less than
85,000 a year, compared with the 13.2 percent of the r lic school

5 7
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population. At the other end of the scale, 18.2 percent of elementary
nonpublic school pupils came from families with incomes of $25,000 or
more, compared with only 8.9 percent of public school pupils.

Many proposals have been made in recent years to give parents more
of a voice in choosing where their children are educated. Among them
are tax credit plans and tuition vouchers. The Task Force does not
endorse such proposals or recommend a major redefinition of the rela-
tionship between public and nonpublic schools. We believe that the
provisior of free public education must continue to be a public respon-
sibility of high priority, while support of nonpublic education should
remain a private obligation. Yet we recognize that some children have
not been able to learn in the present setting of public education. We
cannot ignore, for example, students who repeatedly fail city or state
competency examinations or fail in other ways to attain their academic
capacity. Rather than having such students chi^,r held back time and
time again or promoted year after year to new levels of remediation, the
Task Force recommends the establishment of special federal fellow-
ships for them, which would be awarded to school districts to encour-
age the creation of small, individr Wised programs staffed by certified
teachers and run as small-scale academies. Eligibility for these fel-
lowships, available to no more than 5 percent of public school enroll-
ment, should be jointly determined by local, state, and federal school
officials. Such an experiment, designed to benefit those who have been
unable to learn in public schools, might provide the intensive and
encouraging environment that these students need, and would free up
the substantial resources now being spent on remediation with so little
to show for it.

Comment by Mr. Denny: I fully support the position taken by the Task Force
on the provision of choice and our position not to support such ideas as tax
credit plans and tuition vouchers. I also support the recommendation for the
establishment of special federal fellowships for students who cannot learn in the
present setting of public education. But I would also like such a fellowship
program to offer support for especially mks students who live inschool districts
where quality educational opportunities tin not exit* in the public schools. Such
a program should follow the recommendation of the Task Force in providing
fellowships to public school districts to encourage the creation of programs
staffed by certified teachers and rui as small-scale academies.

"Comment by Ms. Graham: Although I agree with this proposal because it
has much potential merit, I want to point out the danger that such a program
could lead to resegregation without significant remediation.

Comment by Mr. Pin' This fellowship proposal is a variation on the idea that
has sometimes been called 'literary vouchers," an idea that I find interesting
and potentially worthwhile for those youngsters having the least success in ordi-
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Leadership In Rdneadest

While the federal role in promoting equality of opportunity and educa-
tional quality in the nation's schools is significent, elementary and sec-
ondary education in the United States must primarily remain a respon-
sibility of state and local governments. A state-supported, locally ad-
ministered system of public schools has successfully survived numerous
challenges for more than one hundred years. By and large, this decen-
tralized system of education has served more pupils, has provided a
broader range of services, has proved more flexible in response to
changing conditions, and has moderated class and group antagonisms
more successfully than have the school systems of most other industrial
nations.

But even though state and lam( governments should continue to bear
the major responsibility for the provision of educational services, it is
increasingly important tnat the federal government emphasize the
pressing need for a high-quality system of education open to all Amer -
icans, regardless of race or economic position. Toward this end, the

(Continued from page 18)
nary public schools. As formulated by the Task Force, however, it makes little
or no use of the remarkable educational resource already present in some
III,000 private schools in the United States. Moreover, it cannot fairly be
regarded as a substitute for or an altersative to various plans that have been
advanced to assist those who would like to send their children to private schools
but cannot afford to do so. While welcoming the Task Force's general endorse-
ment of the principle of educational choice, I deeply regret the unwillingness of
my colleagues to regard the nongovernmental schools already attended by one
child in ten as a full and legitimate element of the nation's educational enter-
prise and as a particularly important resource in achieving the Task Force's
vigorously stated goal of improved educational quality.

Comment by Ms. Yalow: I do not support a fellowship or tuition scholarship
program for either the gifted or educationally retarded student. There are few
schools or school districts, particularly in urban or suburban regions, which are
so small as to make impracticable the setting aside of special daises for each of
these groups. I believe the mixing in the same class of students with vastly
differing abilities in the name of equality has been a retrogressive, step. All
students cannot learn at the same rate or acquire the same degree of compe-
tency. There is no a priori reason why a public school cannot provide a learning
environment equal to that of a private school. Segregation according to ability
as previously was done would assure each child an opportunity to develop in
accordance with that ability. The fact tLat parents are turning to private
schools is a masers of the inadequacy of public schools. Any available funding
should go to unmet of special programs in the public school system and not to
removing students from that system.
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Task Force has put forward a coordinated policy of overall federal sup-
port for American schools that simultaneously asserts the national in-
terest in quality schools and in equal access to education, with assist-

ance for those with special needs.
To attain improvement in quality, we have proposed a number of new

programs designed to strengthen teaching in curricular areas where

national needs are especially great. To spur equal access to education,
we recommend that current programs for special-needs students be

supplemented by programs that will support school districts with large
numbers of poor and immigrant pupils as well as districts that are expe-
riencing fiscal difficulties. In addition, we have recommended that fed-
eral funding be provided to local school districts as an incentive to
encourage new ways to help failing students.

In all of these programs, it must be kept in mind that equality of
educational opportunity cannot be separated from educational quality.
The nation is best served by offering our young people the most rigor-
o. educational experience that we can. The federal government has a

responsibility to help overcome the unevenness of state efforts. It will
have to provide compensatory assistance, for some time to come, to
those who are in need of special help, especially for students who must
achieve English-language proficiency. But that does not mean aban-
doning a single standard of excellence. There cannot be a white stan-
dard or a black standard or a Hispanic standard when measuring edu-
cational performance.

The Task Force is aware that some of its pmposals are costly. But we
should be able to afford the price of a commitment to educational
excellence. This nation's young people are our most precious and poten-
tially our most productive asset, provided that we invest wisely in edu-
cating them. In our view, support for our program by Congress xnd the
White House will demonstrate the value that they attach to better
schooling for all.

Our proposed new approach for federal education policy will, we
believe, stimulate a national reawakening of interest in educational
excellence. But exrrying out this policy requires our nation's political
leaders to take an active part in supporting needed programs. It is no

longer a cause that requires political courage. All across the country
parents are demanding more of the schools, and in many cases the
schools are already responding. We think the time is past due to offer a
better education to all Americans. What it takes now is the political
will to bring it about.
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Education
Commission
of the States
The Education Commission of the
States is a nonprofit, nationwide
interstate compact formed in 1966.
The primary purpose of the
Commission is to help governors,
state legislators, state education
officials and others develop policies
to improve the quality of education
at all levels. Forty-eight Mates,
American Samoa, Puerto Rico and
the Virgin Islands are members. The
ECS central offices are at 1860
Lincoln Street, Suite 300, Denver,
Colorado 80296. The Washington
office Is in the Hall of the States, 444
North Capitol Street NW, Suite 248,
Washington, D.C. 20001
It the policy of the Education
Commission of the States to take
affirmative action to prevent
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programs and employment
practices.
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FOREWORD: A CONVICTION THAT A REAL EMERGENCY IS UPON US

his action plan from the National Task Force on
Education for Economic Growth differs from other national commission reports
in several important ways:

It Is put forth with an unusual sense of urgency.
There are few national efforts that can legitimately be called crucial to our
national survival. Improving education in America improving it sufficiently
and improving it now is such an effort. Our purpose Is to reach as many
citizens as possible and to persuade them to act. The facts on education and
. achievement in America have recently been gathered and presented by many
different groups. What is needed now is to act on those facts.

It calls for action by She stales and by local communities.
We acknowledge the importance of a strong Federal commitment to
education and we believe that commitment must be backed by sufficient
resources. In this report, however, we have chosen to focus on action at the
state and local level, and to call for new commitment and new action from the
states and communities of America. We do so because it is here that the chief
responsibility for education lies. Education for economic growth is indeed a
national challenge, and it justifies national leadership and a national response.
But important national commitments, in our judgment, do not only trickle down;
they also bubble up.

This taped concentrates on thenstIon's public schools and on
the years from Idndergarlen ttwough twelfth grade. Our national system
includes much more: the private schools, our colleges and universities, pro-
prietary job-training schools and corporate training program, to name only a
few. We believe, however, that the public schools are the key component of
the system, and that clarity is gained by focusing our deliberations .fid our
recommendations.

ThIc !spat calls for nsw alliances among educators, school
systems and many 011111 groups In America to orals a new ethic of
OX00111100 In public education. We believe especially that businesses, in
their role as employers, should be much more deeply involved in the process
of setting goals for education in America and in helping our schools to reach
those goals. And we believe that legislators, labor leaders, parents, and
institutions of higher learning, among others, should be far more involved with
the public schools than they are at present.
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SI This report calls not for quick fixes, but for deep and lasting
change. Much of what we recommend is ambitious and will be politically
demanding, for it involves fundamental changes in the priority we Americans
put on education; changes in the way we run our schools; changes in theways
that we train, recruit and pay teachers and administrators, and change§ in the
very goals we set for public education in America.

Finally, this report represents the midpoint not the end
of our work. PAlher than disband with the publication of our report, the Task
Force plans to remain busy. We will actively promote efforts to put this action
plan into effect. We will use our resources and our personal energies to drive
home the need for better education in the cause of a more prosperous and
productive nation. And we will establish a clearinghouse of information and
ideas for states and communities working to improve their schools.

The National Task Force on Education for Economic Growth
comprises a wide range of leaders: governors, legislators, corporate chief
executives, state and local school board members, educators, leaders of labor,
the scientific community and many others. They are a diverse and occasionally
contentious group, representing various interests and constituencies. But over
several months of deliberations, these leaders from many different enterprises
have been united by three strong, shared convictions: a conviction that a real
emergency is upon us; a conviction that we must act now, individually and
together and a passionate, optimistic conviction that action, soon enough and
in the right directions, can succeed.

We wil I be successful because of the good work that is already
being done by dedicated people and because of the overwhelming power of
our people to act to improve our nation's future.

James B. Hunt, Jr.
Governor of N xtri Carolina
Chairman

Pierre S. du Pont, IV
Governor of Delaware
Co-Chairman

Frank T. Cary
Chairman of the Executive Committee,
IBM Corporation
Co-Chairman
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EXECUTIVE SUMMARY: THE ACTION PLAN

onvinced that continued progress in American
education is vital to our national survival, the Task Force on Education for
Economic Growth has prepared an action plan that outlines the new skills
students will need to meet the demands of a rapidly cl-eanging workplace,
summarizes the problems we face in revamping our educational system, makes
eight major recommendations for action, and follows each recommendation
with steps that various groups can take to improve education7The outlook is
bright: great as some of the difficulties confronting education may be, our
assets are greater still.

The action plan
marks the midpoint in the work of the
Task Force, a partnership of
government, business, labor and
education leaders who will continue
their efforts to promote lasting
change in education over the next
year.

THE CHALLENGE:
New Skills for a
New Age

Technological
change and global competition
make it imperative to equip students
in public schools with skills that go
beyond the "basics." For productive
participation in a society that
depends ever more heavily on
technology, students will need more

64

than minimum competence in
reading, writing, mathematics,
science, reasoning, the use of
computers, and other areas.
Mobilizing the education system to
teach new skills, so that new
generations reach the high general
level of education on which
sustained economic growth
depends, will require new
partnerships among all those who
have a stake in education and
economic growth. The challenge is
not simply to better educate our elite,
but to raise both the floor and ceiling
of achievement in America.







EDUCATING
AMERICANS
FOR THE 21st
CENTURY'.
A plan of action for improving
mathematics, science and
technology education for all
American elementary and
secondary students so that
their achievement is the best in
the world by 1995

A REPORT TO THE AMERICAN PEOPLE
AND THE NATIONAL SCIENCE BOARD

Reproduced from Educating Americans for the 21st Century. National Science
Board, Cowed salon on Precollege Education on Mathematics, Science, and
Technology, 1983. p. vxiii.

THE NA1ONAL SCIENCE BOARD COMMISSION ON PHECOLLEGE
EDUCATION IN MATHEMATICS, SCIENCE AND TECHNOLOGY
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EXECUTIVE SUMMARY

September 12, 1983

AN URGENT ME3SAGE TO PARENTS, DECISION
MAKERS AND ALL OTHER AMERICANS

The Nation that dramatically and boldly led the world into the age of technology
is failing to provide its own childry.n with the intellectual tools needed for the
21st century.

We continue to lead because our best students are still unsurpassed. We
continue to lead because our universities, industries, resources and affluence
attract the finest talent from throughout d.a world. But this is a precarious
advantage. The world is changing fast. Thchnological know-how is spreading
throughout the worldalong -Arid) the knowledge that such skills and sophis-
tication are the basic capital of tomorrow's society.

Already the quality of our manufactured products; the viability of our
trade, our leadership in research and development; and our standards of living
are strongly challenged. Our children could be stragglers in a world of technol;
ogy. We must not let this happen; America must not become an industrial
dinosaur We must not provide our children a 1960s education or a 21st century
world.

We must return to basics, but the "basics" of the 21st century are not only
reading, writing and arithmetic. They include communication and higher
problem-solving skills, and scientific and technological literacythe thinking
tools that allow us to understand th' technological world vound us.

These new basics are needed by all studentsnot only tomorrow's scien-
tistsnot only the talented an i t.xtunatonot only the few for whom excel-
lence is a social and economic tradition. All students need a firm grounding in
mathematics, science and technology. What follows is a difficult and demand-
ing plan to achieve this, but it must be accomplished. Our children am the most
important asset 0: our country; they deserve at least the heritage that was passed
to us.

By 1995, the Nation must provide, for all its youth, a level of mathema-
tics, science and technology education that is the finest in the world,
without sacrificing the American birthright of personal choice, equity
and opportunity.

This goal can be achieved. The best American students arc the equal of any
in the world. Indeed, the best schools in the world emulate the beat of America.
We have the know-how.

The Commission proposes sweeping and drastic change: in the breadth of
student participation, in our methods and quality of teaching, in the preparation
and rlotivalion of our children, in the content of our courses, and in our

sa .
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standards of achievement. We propose to initiate this difficult change through a
strategy of (I) building a strong anti lasting national commitment to quality
mathematics, science and technology education for all students; (2) providing
earlier and increased exposure to these fields; (3) providing a system for
measuring student achievement and participation; (4) retreining current teach-
ers, retaining excellent teachers and attracting new teachers of the highest
quality and the strongest commitment; (5) improving the quality and usefulness
cite courses that are taught; (6) establishing exemplary programslancl narks
of excellencein every community to foster a new standard of academic
excellence; (7) utilizing all available resources, including the new information
technologies and informal education; and (8) establishing a procedure to
determine the costs of required improvements and how to pay for them.

In this Report we emphasize the teaching and learning of mathematics,
science and technology in elementary and secondary schools; that is the
Commission's charge. We recognize, however, that this area cannot be sepa-
rated from the teaching and learning of many other important subjects, such as
English, foreign languages and history. We hope that glaring deficiencies in
these other areas will be met with the same sense of urgency. (pp. 6, 10)

Leadership

Reaching a new standard of academic excellence by 1995 requires clear educa-
tional objectives, strong leadership and finn commitment at all levels. Goals
must be set and progress toward those goals assessed. We must recognize the
necessary investment, assess the cost, and accept the responsibility for par-
ticipation at Federal, state and local levels, in both the public and private sectors.
We call upon our national leaders to begin and maintain the process. (pp. 9-12)

The President should immediately appoint a National Education Cows-
cil, reporting directly to him, to identify national educational goals, to
recommend and monitor the plan of action, to ensure that participation
and progress are measured, and to report regularly to the American
people on the standards and achievements of their schools.

The States should establish Governors' Councils to stimulate change,
develop state educational goals, and monitor progress.

Local school boards should foster partnerships with business, govern-
ment and academia to encourage, aid and support 'n solving the
academic and financial problems of their schools.

The Federal government should finance and a national mecha-
nism for measuring student achievement and participation in a manner
that allows national, state and local evaluation and comparisor of

'ucational progress.

Fears on All Students

This Commission's plan is not only for the affluent or gifted. While it provides
the quality and intensity of education needed m continue their development, it
also addresses the needs and potential of all other students. It recognizes that
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substantial portions of our population still suffer from the consequences of
racial, social and economic discrimination, compounded by watered standards,
"social promotion," poor guidance and token efforts. The Commission has
found that virtually every child can develop an understanding of mathematics,
science and technology if appropriately and skillfully introducedat the elemen-
tary, middle and secondary levels. (pp. 12-14)

The Nation should reaffirm its commitment to full opportunity and full
achievement by ail. Discrimination, and the lingering effects thereof,
due to race, gender and other such irrelevant factors must be eradicated
completely from the American educational system. "Excellence and
elitism are not synonomous."

Quality Tbadting and Earlier and Increased Exposure

Here and in c'her countrie ., programs that produce excellence and high achieve-
ment have similar characteristics. Education in mathematics, science and
technology begins early, is taught by qualified, committed teachers, and
provides a consistent course of study, begicning before elementary school and
continuing in a coherent pattern through high school. (pp. 17-23)

This "vertical" curriculum emphasizes early "hands-on" experience,
disciplined and rigorous study, and a substantial amount of time-on-task and
homework at all levels. Above all, it includes strong motivation and commit-
ment. Patents, students and the system are all dedicated to high achievement
from every student. Finally, successful systems have skilled and well trained
teachers who are supported by skilled administrators, good facilities and
specialized assistance. (pp. 17-25)

This is true of major competitors like Japan, and it is true of America's
scattered but equally impressive model programs. Unfortunately, it is not true of
most of our schools. (pp. 17-21)

lbp priority must be placed on retraining, obtaining and retaining
teachers of high quality in mathematics, science and technology, and
providing them with a work environment in which they can be
effective.

Top priority must be placed on providing earlie4 increased and more
effective instruction in mathematics, science and technology in grades
K-6.

Considerably more time should be devoted to mathematics, science and
technology throughout the elementary and secondary grades. This will
require that the school day, week and/or year be substantially
lengthened.

Models for Change

The potential of exemplary or model programs has been demonstrated in cities
and localities throughout the country. Typically, they exhibit high atievement
from students of every background, have strong links to local resources, and set
an example that should be emulated and replicated in every school. As a first
step toward than& we recommend that such landmarks of excellence for
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mathematics, science and technology education be established in every com-
munity. (pp. 23-25)

The Federal government should encourage and finance, in part, the
establishment of exemplary programs in mathematics, science and
technology in every community, which would serve as examples and
catalysts for upgrading all schools.

State governments should promote and local school districts should
este.- lish such programs as a major strategy toward upgrading all
schools.

We recommend that initially 1,000 such secondary schools and 1,000 such
elementary schools be established throughout the country. The Commission
estimates the cost to the Federal government to do so is $829 million disbursed
at the rate of $276 million per year over a three year period. (p 25 and Exhibit C,
p 109)

Solutions to the Matting Dilemma

Ultimately, quality begins in the classroom; the teacher is the key. Unfor-
tunately, we currently have severe shortages of qualified mathematics, science
and technology teachers throughout the Nation, and many of today's teachers in
these fields badly need retraining.

Many of the teachers in elementary schools are not qualified to teach
mathematics and science for even 30 minutes a day. A significant fraction of our
secondary school teachers are called upon to work in subjects for which they
were never trained. Even the most seasoned and experienced veterans must deal
with subjects that rze in a state of constant change; no one can remain
knowledgeable in science without constant refreshing. (pp 27-31)

State governments should develop teacher training and retraining pro-
grams in cooperation with colleges and universities. The potential of
science museums as sites for such programs should be recognized,
encouraged and supported.

It is a Federal responsibility to assure that, in the present crisis,
appropriate retraining is available. In-service and summer training
programs should be established with Federal support. The Commission
estimates the cost to the Federal government of initiatives for retraining
mathematics, science and technology teachers to be $349 million per
yesr for five years. (Exhibit C, p. 110)

For the long term, teacher training by the States should continue as an
ongoing process.

Every Statp should establish at least one regional training and resource
center where teachers can obtain supporting services such as computer
instruction and software and curriculum evaluation.

The National Science Foundation should pnivide seed money to de-
velop training programs 9sing the new information tedmologies.
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At the same time that we improve the quality of current teaching, we must
raise our standards f'r new teachers. We must attract and retain superior talent,
and must provide better training, better working conditions, and better compen-
sation for high quality teachers, together with more demanding standards. (pp.
31-33)

States should adopt rigorous certification standards, but not standards
which create artificial bars to entry of qualified individuals into
teaching.

Elementary mathematics and science teachers should have a strong
liberal arts background, college training in mathematics and the biolog-
ical and physical sciences, a limited number of effective education
courses, and practice teaching under a qualified teacher

Secondary school mathematics and science teachers should have a full
major in college mathematics and science, a limited number of effective
education courses, and practice teaching under a qualified teacher

Both elementary and secondary teachers should be computer literate.
Thither training should incorporate the use of calculators and compu-
ters in mathematics and science instruction.

Liberal arts colleges and academic departments need to assume a much
greater role in training elementary and secondary teachers. Basic
education courses should be revised to incorporate current findings in
the behavioral and social sciences.

In the short run, the pool of those presently qualified and teaching must be
enlarged.

State and local school systems should draw upon the staffs of industry,
universities, the military and other government departments, and re-
tired scientists to provide sources of qualifies teact 'ng assistance. Local
systems should take actions to facilitate the entry and classroom training
of such special teachers.

Compensation for mathematics, science and technology teachers must be
appropriate to their imp mant role in "academic excellence," their small
numbers, and their alternatives for employment. Highly qualified and compe-
tent mathematics, science and technology teachers should receive overall
rewards that are fair and relatively competitive with those received by compara-
ble professionals in other sectors. Ultimately, the public will get what it pays for.
At the same time, many teachers and teacher unions will have to reexamine their
views about differential salaries in areas of shortage and systems of pay based on
factors other than merely years of service and credits for "staff development."
(pp. 33-35) Examples of imaginative ways to enhance teacher compensation
1 1.- e provided in Exhibit D.

School systems should explore means to adjust compensation in order
to compete for and retain high quality teachers in fields like mathema-
tics, science and technology. Compensation calculations must include
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consideration of intangible benefits st'ch as the length of the work yea;
promotion potential, and similar factors.

State and local governments should provide means for teachers to move
up a salary and status ladder without leaving the classroom.

Local school systems, military and other governmental entities, a; .3 the
private sector should all explore ways to extend the employment year
while providing supplementary income and revitalizing experience.

Professional societies, schools, States and the Nation should find ways
to recognize the performance and value of the excellent teaches

Finally, we must take action to make the classroom a place where teachers
can teach and children can lean -man exciting place with more opportunity for
student-teacher interaction. We must build a professional environment that will
attract and hold talented and well trained teachers, despite the allure of the
private sector (pp. 35-37)

State and local governments should work to improve the teaching
envircanent. This includes greater administrative and parental support
of discipline and attendance, fewer classroom interruptions, and higher
academic standards, as well as the provision of needed equipment,
materials and specialized support staff.

Improving What is Might and Learned

We have too long regarded mathematics and science as the exclusive domain of
a talented elitea preserve for only the gifted. By focusing on education of the
well-prepared, we have both ignored and discouraged large numbers with
potential talent and widened the gap between the sciences and the public they
serve. There is no excuse for citizens in our technological society to say "I don't
really know anything about science!"

While increasing our concern for the most talented, we must now also
attend to the need for early and sustained stimulation and preparation of all
students so that we do not unCningly exclude potential talent and so that we
produce citizens, political leaders, teachers, managers, workers and other
decision makers who are prepared to deal with the age of technology. Signifi-
cant, immediate progress can be made by simply increasing the amount of
exposure students get to mathematics, science and technologyalthough more
persistent change will requite a more elaborate process of review and revision of
educational objectives. (pp. 39-41)

Local school districts should revise their elementary school schedules
to provide consistent and sustained attention to mathematics, science
and technology: a minimum of 60 minutes per day of mathematics and
30 minutes per day of science in grades K-6; a full year of mathematics
and science in grades 7 and 8.

Every State should establish rigorous Flandards for high school gradua-
tion, and local school districts should provide rigorous standards for
grade promotion. We the process of social promotion.
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All secondary school students should be required to take at least three
years of mathematics and of science and technology, including one year
of algebra and one semester of computer science. All secondary schools
should offer advanced mathematics and science courses. This require-
ment should be in place by September 1, 1985.

Colleges and universities should phase in higher mathematics and
science entrance requirements, including four years of high school
mathematics, including a second year of algebra, coursework covering
probability and statistics, four years of high school science, including
physics and chemistry, and one semester of computer science.

Specific school personnel gloidd be obligated to inform students o:
these rigorous requirements. School districts and community colleges
should cooperate in assisting students whose preparation is inadequate
to allow them to take the nett says in their education.

For the long tenn, we miisi establish a pattern of education that will
develop familiarity, skills and understanding consistently and coherently
throughout the years of elementary and secondary education. This does not
imply either a lockstep or "national" curriculum; local diversity and variation
is a key strength of American education. Rehm we call for a consensus on new
educational objectives and a coherent national patterna framework for con-
sistent education within which alternative curricula and materials and local
7ntapretation are encouraged. (pp. 45-48)

The National Science Foundation should take a leadership role in
promoting curriculum evaluation and development for mathematics,
science and technology. It should work closely with classroom teach-
ers, technical experts from business and government, school boards and
educational researchers, as well as with professional societies. Repre-
sentatives of publishers and higher education associations should be-
come involved as the work proceeds, to encourage development and
transfer of these ideas to actual material for the classroom.

The Federal government should support research into the processes of
teaching and learning at both the basic level and the level of classroom
application.

In the body of this Report, we provide a broad and preliminary outline of
the content that should be included in this new pattern of education for all
students. More importantly, we indicate the kinds of problem solving insight
and skills that must be provided. We offer this not as a conclusion, but as a
beginninga place to start the long process of defining and developing pro-
grams that prepare students for a wide range of roles and needs. (pp. 41-45 and
Exhibit B)

New Information Thchnologle

Computers are revolutionizing many areas of our lives; they may well do the
same for education. They and other new technologies offer the potential to work
patiently with every student, regardless of level or sophistication. They also

751.i.1
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offer a means to relieve teachers of much of the drudgery of routine exercise and
record keeping. Rrthermore, computers offer a wealth of interactive learning
resources, including access to word processing, data bases, graphic capabilities
and a host of related means to expand student' learning potential.

If this promise is fulfilled, computers could simultaneously provide a new
standard of achievement and lower the cost of eencation. (pp. 51-56)

The National Science Foundation should lead in evaluating progress in
the application cf new technologies, supporting prototype demonstra-
tions, disseminating information, and supporting research on integra-
tion of educational technologies with the curriculum. These plans
sho,Ald not interfere with private initiatives now underway.

States should establish regional computer centers for teacher education
and encourage the use of computers in the classroom for both teaching
and administration.

Top executives in the computer, communication, and information re-
trieval and transfer industries should develop plans which, in a good,
economical and quick way, enable school systems to use the
technology.

The national and state education councils end school boards should
work with school districts and schools to develop plans for implement-
ing these tecluologies in the classroom.

Informal Education

A great deal of education takes place outside the classroom. The most fortunate
students receive experiences in museums, clubs and independent activities. All
children are strongly conditioned and motivated by their early experiences and
impressions. The child who has regularly visited zoos, planetaria and science
museums, hiked along nature trails and built model airplanes and telescopes is
infinitely better prepared fo; and more receptive to, die mathematics and
science of the classroom.

Formal education should be preceded and supplemented by a wide range
of such informal learning experiences. (pp. 59-61)

Youth organizations, museums, broadcasters and other agents of infor-
mal education should endeavor to make the environment for informal
learning as rich as possible.

Science broadcasts warrant continued and substantial Federal support
as well as corporate and other private support. Federal regulation of
commercial stations should include a required period of educational
programming for children.

The Federal government should provide supplementary support to
encourage a full spectrum of community and educational activities by
science museums.

Businesses ami should help to promote and publicize the
efforts of institutions science museums and public broadcasting.

7,e
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Local business groups and organizations with related interests should
work with museums to supplement and encourage their activities and to
create new programs that let children see science and technology in the
real world.

Finance

This Commission has not avoided the difficult issue of cost. Change requires
investment. In the end, it may well be that a better educational system will yield
greater efficiency, long-term economies and a more valuable output. But in the
near future, our recommendations require substantial net investment at all
levels.

In particula4 as the leader and driving force to encourage change, we
believe that the Federal government should anticipate an initial investment of
approximately $1.51 billion for the first full year the recommended Federal
initiatives are in place (pp. 63-66, and Exhibit C) ($829 million of this amount
will be disbursed over three years at the rate of 4;276 million per yeas) During
succeeding years the Federal appropriation will declineto approximately
$680 million in the second year and $331 million in the sixth yeas We do not
consider this an excessive investment in our Nation's human capital. In fact, the
cost is small compared to the much larger efforts and investments of local
school systems, which ultimately carry most of the burden, responsibility and
audacity for the quality of our children's education. The Federal government
should study ways to protect the States and local communities from any anti-
competitive effects on the States and local communities of increasing taxes for
educational purposes. (p. 66)

Before we shrink from our responsibility, consider the heritage that was
passed to us. We must not do less for our children and future generations.
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THE NATIO4 RESPONDS: AN OVERVIEW

Americans will remember
1983. During that year, deep

public concern about the Nation's
future created a tidal wave of
school reform which promises to
renew American education. Citi-
zens, perplexed about social,
civic, and economic difficulties,
turned to education as an anchor
of hope for the future of their Na-
tion and their children. Schools
survived an unprecedented fires-
torm of critical comment and at-
tention from the press to emerge
at the end of the year with greater
public support than at any time in
the recent past.

1983 was the icar in which:
The ethic of excellence re-

asserted its strength as a beacon
for American education and a
measure of progress.

Several major studies on
American secondary schools ap-
peared, some of them in prepara-
tion for years.

Prcfessional educators
seized the opportunity to make
improvements in school practice.

Consensus developed over
the imperative to close what
Ernest L. Boyer, President of the
Carnegie Foundation for the M-
vancement of Teaching, called
"the alarming gap between school
achievement and the task to be
accomplished."

The Nation's Governors ex-
erted their leadership, and were
supported by legislatures across
the country in enacting and fund-
ing comprehensive school reform
Packages.

Corporate leaders en-
iisted in the struggle to improve
education.

The American public, after
years of dissatisfaction, reaffirmed
its faith in American schools,
listed education high among its
concerns about the national
agenda, and supported tax in-
creases tied to improving educa-
tional quality.

Several of these develop-
ments were weii underway before
the National Commission issued
its startling report A Nation at Risk
in April 1983. The other signifitant
analyses produced during the year
also supported the reform
movement.

Nevertheless, it remains true
as the New York Times reported in
June 1983 that the Commission
"brought the issue (of education)
to,the forefront of political debate
With an urgency not felt since the
Soviet satellite shook American
confidence in its public schools
in 1957."
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THE RESPONSE
The actions of individual in-

stitutions and governing struc-
turesschools, colleges, local
boards, Governors, and State leg-
islaturesprovide one measure of
the response to the repons issued
by the Commission and others.
But this reform movement extends
beyond specific schools a: .1 gov-
erning bodies to include the gen-
eral public, the press and broad-
cast media, as well as the broad
profession of education.

Public Response: Education has
vaulted to the forefront of the na-
tional agenda, and the public ac-
ceptance of these reports is com-
pelling evidence of their impact.
Recent opinion polls confirm that
the people-know and understand
the importance of education to the
Nation's material welt -being and
their own future. They are indeed
willing to act on the belief that ed-
ucation belongs at the top of the
national agenda. For example:

Newsweek reported in Feb-
ruary that unemployment was the
only issue ranked higher than edu-
cation in its national survey of im-
portant issues in the 1984 Presi-
dential campaign. iWo- thirds of
the voters surveyed cited the qual-
ity of public education as one of
the most important issues
higher than inflation, relations
with the U.S.S.R., protecting Ameri-
can jobs, or the Federal deficit.

80

The National Conference of
State Legislatures-reported in Oc-
tober 1983 that education, along
with crime and unemployment,
ranks at the top of the Nation's
domestic agenda. Unlike other
!ssues, however, there is "almost
total agreement" among all sec-
tions of the public on the funda-
mental value of education and
what needs to be done to improve
it.

A fall 1983 poll by the Pub-
lic Policy Analysis Service indi-
cates intense support among all
population groups for the proposi-
tion that the erosion of public edu-
cation threatens "our future as a
nation." Over 70 percent of those
surveyed agreed.

nvo leading public opinion
researchers, Robert M. Teeter and
Peter Hart, agree with a May 1983
Gallup Poll indicating that Ameri-
can taxpayers will support in-
creased funding for education, but
only if quality is assured. The
Gallup Poll indicated that 58 per-
cent of the respondents would be
willing to paN more taxes to help
raise the standard of education in
the United States.

Even students appear to
support the reports' findings. Last
summer's delegates to the Annual
Conference of the National Associ-
ation of Student Councils mer-



whelmingly endorsed more rigor-
ous standards, higher pay for
teachers, higher standards for
teacher candidates, and upgrading
textbooks.

Business and corporate
leaders have also taken up the
challenge. Many chambers of
commerce, statewide Business
Roundtable.,, and countless local
business organizations have taken
the lead in promoting corporate
contributions to education, en-
couraging employee involvement
with the schools, and in sup-
porting legislative and budget sup-
port for educational reform.

The public, represented by
its elected officials, is willing to
support reforms extending beyond
the reports. Most of the analyses
of the pasi year centered on the
American high school, and several
of them focused on mathematics
and science. The enacted reforms
are far more comprehensive, often
including the entire school curric-
ulum from-kindergarten through
grade 12.

A related development is
equally significant The National
Parent Teacher Association (PTA)
reports an increase of 70,000
members over the past year after a
20-year membership decline. This
encouraging news indicates that
members of the public are aware
of their responsibilities as ooth
dtizcias and parents.
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This outpouring of support
confirms the public's steadfast
belief in education as one corner-
stone of a satisfying life, a civil
society, and a strong economy.

Press and Broadcast Media: The
response of the press and broad-
cast media to this wave of reports
has been remarkable, and goes
beyond recording the existence of
the reports and reaction to them.
Editorials, political cartoons, and
special features have illuminated
the fundamental importance of ed-
ucation in a technologically ad-
vanced society dedicated to indi-
vidual freedom and democratic
values.

A Department of Education
review of 45 different newspapers
including both national and
local papers identified over 700
articles related ro A Nation at Risk
in the 4 months following the re-
pert's release. Moreover, major pe-
riodical;,, including Time, News-
week, ne New Republic, and
Better Homes and Gardens, have
devoted extensive space to com-
mentary on the Commission and
on educational issues.

In the last E months press at-
tention to the issue of quality edu-
cation has continued. Both na-
tonal and local newspapers best
on the initial excitement attending
rel«ase of the Commission's report
with in-depth articles on how local
schools and school systems were
attacking their problems.
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The broadcast media's atte
lion to the report occurred mostly
in the spring and summer of 1983,
although local stations, network,
independent, and public, continue
to feature educational issues.

Network television coverage
of educational issues in the past
12 months has included: NBC's
"Today Show" "Nightly News,"
"The McLaughlin Group," and
"Meet the Press"; CBS' "Evening
News," "Morning News," "Agronsky
and Company," and "Phil Donohue
Show"; and ABC's "World News
Tonight," "Night liner "Good Morn-
ing America," and "The David
Brinkley Show;" and a PBS special
on the American high school. In
addition, cable television available
to national audiences included
two "Close-Up" shows on the
C-SPAN Network.

The Education Profession: Of all
the responses to the calls for re-
form, the reaction of the education
profession and its national leader-
ship is the most heartening. Lay-
ing aside individual disagreements
about specifics, the profession has
responded in the public interest.
For example:

In November 1983, the
Forum of Educational Organiza-
tion Leaders, representing schools
of education, teachirs' unions,
chief state school officers, school
hoards, school principals, and
parent-teacher associations, pre-
sented a joint response welcoming
the reports and endorsing specific
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actions relating to curriculum, use
of school time, testing and evalua-
tion, and teaching.

The Council for American
Private Education has initiated a
new effort to recognize outstand-
ing private schools.

The leaders of both the Na-
tional Education Association and
the American Federation of Teach-
ers have participated actively in
the debate about performance-
based pay.

Leaders of the Nation's
s hoots of education are studying
fundamental reforms in teacher
preparation programs, and have
created a broad-based Commis-
sion on Teacher Education.

School nfficials in such
cities as Boston and Atlanta are
forging new alliances with the
business community in an effort
to improve education, and similar
coalitions are springing up around
the country between schools and
colleges and universities.

A review of leading profes-
sional journals, several of them
published by education associa-
tions, indicates that between April
1983 and the fall over 100 articles
appeared in response to the spate
of reports, nearly one-half of these
articles on teaching, but many of
them on other areas of concern:
curriculum content, expectations,
time, and leadership and fiscal
support.



Riechers, administretete; and
other education professionals, in
short, have seited on what Albert
Shar.'...er, President of the Ameri-
can Federation of 'leachers, has
described a, 4,1 "unprecedented
opportunity fob education"

ROM CE 171 rafORM
MOVEMENT

Of all the chat. -atlas of
the current reform r ovu.acnt, one
in particular gives pruer.t. :fir sig-
nificant long-lasting change: tn.:
comprehensive nature of the pro-
posals. These efforts are not nar-
row in origin, focus, support, or
goals. The diversity of task forces
at work on education arlund the
countrytask fora .ncluding cit-
izens, parents, ...lents, teachers,
administrators, business and com-
munity leaders, and elected and
appointed public officials is evi-
eince of the

The antuftinary.arrey of
initiatives wider discussion and
underway is )putOlv. I: Pen-
tornianw-o00 ply, incentives for
outstanding. imentieanter
ladders, new tent as preparation
programs, revised graduation w>
quirements, increased totiegt ad-
missions requirements, longer
school days, and new extracurric-
ular and athletic policies.

The comprehensive nature of
this movement helps explain nr.,
coalitions of State and lea of&
ciais, colleges and universities,
the private sec* and schools
working on quality education.
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&eh toalitioni can-be seen in
North Dakota, which has devel-
oped a proposal to recognize and
reward "merit schools," and in the
effort to improve textbooks, in
which a conference organized by
the State of Florida has focused
the nationwide attention of legisla-
tors, scholars, educators, and pub-
lishers on the goal of improving
the quality of school texts and
instructional materials.

Finally, the scope of the re-
form effort Includes both short-
sr d long-term strategies for im-
provement. In some cases, action
on comprehensive packer 7,- has
been completed. 3ut hi c , le-
cisioni will be made as buia and
local studies are announced, op-
tions debated, and implementa-
tion plans lompleted. Yet another
approach involves pilot testing of
loposals and research on their
affects before requirlril wholesale
adoption.

visit 'worm
State leadership Is one of the

ttds reform effort. As
of April, the Education Commis-
lion of the States. counted 275
&MOW lack force' dorldng on
edilcation-In thepast year.

Govenms' State of the State
rneslages delivered to l984 legis-
latures were dominated by the
theme of excellence In education.
llatibOok career ladders,
performunoe.based pay, and grail
uation requirements are all under
review, and most States have been

83
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fortunate to have the active sup-
port of leading legislators, promi-
nent plaate citizens, and busi-
nessmen and women.

The national reports an not
the only lever for change. Many
States have been working on these
issues for some time. The conflu-
ence of these State and national
activities explains in large part the
success of the reform movement.
Moreover, astute political leaders
have seized the nationwide inter-
est to enact education agendas
that had been languishing at the
State level.

The next section of this report
provides a detailed listing of edu-
cational reform in each State and
the District of Columbia. These in-
dividual efforts add up to signifi-
cant national change. For exam-
ple, of the 51 jurisdictions:

Forty-eight are considering
new high school graduation re-
quirements, 35 have approved
changes.

Tventy-one report initia-
tives to improve textbooks and in-
structional materials.

Eight have approved lei: oh-
ening the school day, seven,
lengthening the school year, and
18 have mandates affecting the
amount of time for instruction.

Twenty-four r :e examining
master teacher or career ladder
programs, and six have begun
statewide or pilot programs.
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Thirteen are considering
changes in academic require-
ments for extracurricular and ath-
letic programs, and five have al-
ready adopted more rigorous
standards.

LOCAL EFFORTS
As school began last fall,

Newsweek noted it "was going to.
be different this year." In public
and private schools across the
country this is proving to be the
case as changes are proposed and
implemented. School will prob-
ably be "different" for some years
to come.

Nc systematic survey exists of
the prevalence or nature of local
efforts, but the number and quality
of changes being publicized sug-
gest a powerful and broad-based
movement. Many local boards cre-
ated their own local commissions
and task forces in response to f,,
national attention and fated their
own schools against checklists of
the findings and reconunendatior.s
of the national reports. The Na-
tional School Boards Association
distributed about 100,000 check-
lists to local boards.

Other boards capitalized on
the heightened public interest to
enact changes that had long lain
dormant. Still other localities re-
port that school bond and school
board proposals have receives:
more support since the intense
publicity directed a spotlight on
the schools. In at least two cases,
A Nation at Risk was used in a



local political context: one candi-
date for local school board simply
used the text as his platform; in
another district, the text was in-
cluded with the property tax bill
mailed to local residents.

OTHER EFIVRTS
The past year also saw a

quantum increase in the variety of
public school activities involving
leaders of the university; corpo-
rate, and foundation communities.
The scope of these activities does
not permit easy categorization or
description, but some general ob-
servations can be made.

Postsecondary Education. Col-
leges and universities, although
not the focus of most of the reform
interest, have become involved in
partnerships with the schools. The
array of activities represents the
variety of local problems and the
diverse nature of higher educa-
tion. The responses include plac-
ing scholars in schools, raising
earance requirements, collabora-
tive efforts to improve the relation-
ship between high school and
undergraduate programs, institu-
tional study ornt..ps on excellence,
and teacher education reforms.
The diverse activities in the world
of postsecondary education
include:

Teacher education reforms
emphasizing more academic con-
tent as well as more experience in
classrooms, including internship
Programs.
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Statewide and local study
groups working with individual
schools and districts to define the
skills and competencies required
to improve the chances of making
a successful transition to under-
graduate education.

Undergraduate scholar-
ships, frequently offered in con-
junction with local employers, to
encourage study in such funda-
rr !ntal areas as writing, mathe-
matics, and science.

Thirteen collaborative ex-
periments supported by the Col-
lege Entrance Examination Board
to smooth the student's passage
from high school to college.

A joint statement from the
Presidents of Harvard, Stanford,
Michigan, Wisconsin, Chicago,
and Columbia defining ways in
wLich major research universities
could strengthen their ties with
schools.

Corporate and Business Activities:
Reliable figures on corporate gifts
to elementary and secondary edu-
cation are not available. The
Council on Financial Aid to Educa-
tion estimates that corporations
provided a record $1 3 billion in
gifts and equipment to education
in 1982, but only about 4 percent
went to prhlic and private elemen-
tary and secondary schools.

Nevertheless, several multi-
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year corporate awards are of na-
tional consequence. These in-
clude: a $3 million commitment in
the publishing world tc improve
literacy; a major oil corporation's
$6.7 million award for films and
materials to improve mathematics
teaching; and significant dona-
tions of computer equipment from
major firms, including one gift of
$12 million in computers to 26
cities.

The sccie and magnitude of
business support for the schools
has increased dramatically in
the past few years, particularly in
two areas: support for local educa-
tion foundations, and innovative
efforts including nations! advertis-
ing campaigns and partnership
programs which involve employ-
ees, officers, and even stockhold-
ers in local school improvement.

Corporate outreach efforts are
impressive:

Eleven major corporations
have agreed to help the public
schools of the District of Columbia
establish a management institute
to help principals and administra-
tors improve their school manage-
ment skills.

The Californa Business
Roundtable commissioned a
costly independent study of how
to improve California public
schools and vigorously supported
State reform legislation.
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A remarkable variety of
adopt-a-school programs exists
across the country, including not
only businesses, but also civic
groups and trade unions. 'Miming,
counseEng, field trips, guest
speakers, and summer jobs for
students and fear' / are among
the benefits provided by these pro-
grams. In Los Angeles alone, over
200 employers have adopted
schools.

More than 400,000 business
representatives, mostly from small
businesses, serve on almost
40,000 vocational education advis-
ory councils, and thousands of
working farmers are involved with
nearly 8.000 Future Farmers of
America clubs.

Foundations: A number of large
independent foundations have al-
ways taken a significant interest in
American public education. That
interest has never been more ap-
parent than in the past several
years. Major foundations provided
substantial support for the devel-
opment of several of the reports
produced in the past year.

Philanthropic commitment to
improving education has intensi-
fied in the aftermath of the stud-
ies. Significant awards include
those from the Carnegie Corpora-
tion to the Education Commisson
of the States for a program to help
government and business leaders
improve education, from the Atlan-
tic Richfield Foundation for a Car-
negie Grants Program for High

A
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School Improvement, and from the
Ford Foundation for awards to ad-
dress the educational problems of
migrants and refugees and to help
teachers in urban schools.

According to the New Yak
Times last November, an esti-
mated 350 local education founda-
tions have been established in the
past few years. Formed by local
boards, businessmer and women,
and other community leaders,
these foundations provide funds
for specific educational activities
and rally community support for
the schools.

1984 MID BEYOND
As the Nation moves forward

with the agenda defined last year,
it becomes apparent that defining
the goal of excellence and map-
ping the route represent but a be-
ginning. The call for excellence in
education as a foundation for ex-
cellence in the Nation has been
issued and heard. But difficult,
seemingly intractable problems of
implementation and practicality
remain to be understood and
attacked.

It has always been clear that
changes in one area of education,
such as graduation requirements,
immediately affect virtually all
others, including the time avail-
able for instruction, the role and
qualifications of teachers, funda-
mental questions about the pur-

pose of American secondary
schools, and local leadership and
fiscal sui port.

What is most encouraging
about current developments is that
citizens, educators, and leaders of
business and government are act-
ing on the understanding that edu-
cation is a seamless garment, and
are proposing and supporting
comprehensive solutions.

Of all the issues emerging,
educators believe that the eatest
perseverance wit. be required to
reconcile the traditional emphasis
on access with the developing im-
perative for excellence. They fear
that ignoring ether goal places en-
during national values in jeopardy.

The National Commission on
Excellence in Education recog-
nired that special support and at-
tention should be provided to par-
ticular groups at risk, including
the gifted and the educationally
disadvantaged. The Commission
was convinced that the solution to
the apparent dilemma of pursuing
both equity and excellence lay in
a system of institutions and values
that encouraged everyone to per-
form at the boundaries of individ-
ual ability in ways that tested and
extended personal limits.

This reconciliation requires
the wit, skill, and ingenuity of
every student, parent, citizen, and
public official. As the Commission
reminded us, it is the America of
all of us that is at risk, and it is to
each of us that the imperative for
excellence is addressed.
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CRS- 1

LIME DEFINITION

11183106 UPDATE-07/17/85

The quality of education in ou: s hools, particularly our high schools,and approprtre Federal actions to improve educational quality have become amajor political issue. A number of reports on education with recommendationsfor change have been issued, among them I Nation It Risk by the NationalCommission on Excellence in Education. These reports are critical of how ourschcols are functioning and call for improvement in &seas such as teaching,curriculum, and standards for student performance and behavior. Some issuesraised by these reports are whether these changes are needed, how thesechanges sight be implemented, and what might be the roles of different level,of government in this process.

BACKGROUND AND POLICE APALISIS

Introduction

For sore than two year's, reports critical (f the condition of Americaneducation, particularly at the high school level, have been issuedperiodically by a diverse mix of national commissions, task forces, andacadesic groups. These reports come at a time of concern about Americaneconomic productivity, international competition, and the impact of newtechnology on the workforce. Debate is currently underway over theperformance, scale and needed changes in American education, and,particularly, over what the Federal .ole should be.

This issue brief considers the role of reform reports focused on the highschool, inovides brief summaries of ten of the reports and explores thepossible answers to a series of questions that arire from the reports. Thesequestions are:

(1) what is the condition of schooling in this country?
(2) what are the causes of educational problems in our

schools?
(1) Are the recommended changes appropriate?
(4) what has been happening in the States in response

to the recent reports?
'S) what are the possible Federal responses to the

problems highlighted by the recent reports?

It should be crted that many of the most recent reports on Americaneducational performance are focused on higher education. These reports arenot considered !I this issue brief (e.g., "Involvement In Learning:Realizing the Potential of American Higher Education", report of the StudyGroup on the Conditions of Excellence in American higher I"Jcation, sponsoredby the National Institute of Educations or To Reclaim a Legacy: A Report onthe Humanities in Nigher Education", by Williar J. Bennett, NationalEndowment for the Humanities).
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Role of Reform Reports

Reportin, an how well or how poorly our secondary schools are functioning
is not a new activity. High schools have been the subject of such reports
since their ****** nee as widely accepted institutions in the late 19th
century. What is evident froM a review of previous high school "reform"
reports is that such reports embraced widely different images of the high
school. In soma instances, the high school was viewed principally as a morns
of preparin academically talented youth for college. Other reports saw the
high se.00l as preparing American youth for the wide variety of social and
.arse: paths they would follow. Still others have viewed the high school as
an engine for social change or as a means of harmonizing a diverse population
witlin a democratic society.

In the view of some dbsrvrs, school "reform" reports reflect the
educational and political climates in which they are written In
"conervative periods, they claim, the reports stress interr.ational
compet.tion, t -. development of basic skills and the Strengthening of the
academic ,flrcaculum. In more "liberal" times, according to the thesis,
educational change is focused on "disadvantaged" students and the broader
functions of schooling for the society. This perspective may be used to
challenge the validity of these 'reform. reports and argue against their
calls for change.

In contrast, others might contend that it is an oversimplification to
categorize .nistorical periods as "conservative' or "liberal" and to
characterize all of the school "reform" reports produced in any time period
with a single label. Some have asserted that th, reports often do gauge how
well schools are functioning, and 'p-ovide necsary balance to previous
educational changes.

Summaries of Recent Reports

The ten reports summarized below, which are among the most significant
released to date, are from:

(1) the National Commission on Excellence in
Education (A Nation At Risk),

(2) the fwntieth Century Find Task Force (Raking
the Grade),

(3) the National Task Force on Education for
Economic Growth (Action for Excellence),

(4) the Carnegie Foundation for the Advancement of
Teaching (sign School),

(5) A Study of High Schools (Horace's Compromise),
(6) A Study of Schooling (A place called school),
(7) the National Science Board Commission on Precollege

Education in Mathematics, Science, and Technology
(Educating Americans for the 21st Century),

(8) the Paidia Group (The Paidia Proposal), and
(9) the Educational EQuality Project (Academic

Preparation for College).
(10) The National Coalition of Advocates for Students

(Barriers to Excellence).
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The first four of these reports are those that probably nave received themolt attention from the public, the media, government, and the educationcommunity.

lost, but not all of these reports, focus almokt exclusively on theconditions in the Nation's secondary ,chools. The educational performance of
schools, according to these reports, is not goody indeed, for some of thereports (such as that from the National Commission on Excellence in
Education), the criticisms apparently so outweigh any of the positive aspects
of these institutiono that schools earn close to a failing grade. lost ofthe reports decry lax academic and Denavioral standards exhibited by theschools. Most address with particular emphasis the profeseional lives of
teachers, concluding that changes in the way teachers are trained, their
patterns of compensation, and their working conditions are essential.

Although there are general areas of agreement among the various reports(such as poor academic performance by students, serious teaching
deficiencies, and a need for reform), it is the diversity of the suggestedreform. that say Ds among the most startling features of the reports. As thesummaries below suggest, this diversity stems in part from differentperceptions of the goals and ends of schooling. Some of these reports, muchmore than others, are concerned with the process of education that occurs in
the classroom (for example, the reports from the Carnegie foundation. A Studyof Schooling and A Study of Nigh Schools). As a resUlt, the suggreforms from these reports (ranging from creating smaller schooling unitswithin schools, to creating larger blocks of inetruct onal tile, to
integrating the educational and work environments outside of the school into
the school curriculum) are more structural than are those from some of theother report (e.g., increasing nigh school graduation and college adaiesionsrequirements). finally, some of the reports are more likely than otlera to
consider that schools, particularly nigh schools, are directly influenced by
social, demographic, and educational changes (among others), affecting whogoes to school and how they interact with the existing educational system(the report from the National Coalition of Advocates for children, forexample).

What follows are brief summaries of theme ten reports, highlighting theiraaaaaa sent ot the appropriate Federal role in the effort to improve academicperformance.

National Commission on Excellence in Education

On Apr. 26, 1963, the National Commission on Excellence in Education,
chartered by Secretary of Education Sell in 1911 with the task of examining
the quality of American education, issued A Nation At disks The Imperativefor Educational Euform. The CommiSsion concludes that .the educational
foundations of our society are presently being eroded by rising tide of
mediocrity that threatens our very future as a Nation and a people. TheCommission posits that quality education for all Members of the society illessential or maintaining the country's competitive edge in internationaleconomic markets, and for sucCess in the so-called "information age."

Focusing on secondary education, the commission asserts that the highSchool curriculum is too diffuse and lacks a central purpose; that highschool students are excessively found in general track programs and notacademic track pro I tnat students spend time ineffectively and
inefficiently, particularly in comparison with their counterparts in other
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countries; a d that teaching is attracting too few academically able persons
and offers a prcfessionml life that is on the whole unacceptable.

The Cole salon recommends that a high school diploma be granted only to
students who take, at a minimum, 4 years of English. 3 years of math. 3 years
of science, 3 years of social studies, and a half year of computer science.
Two years of foreign language is recommended for those students intending to
go to college. The Commission calls for more effective use of time as well
as an increase in the amount of in-school time. The Commission also
recommends more homework, a rigorously enforced conduct code, and an end to
student promotion based on age. A 7-part recommendat.on is made concerning
teaching, calling for higher salaries sensitive to the wa and teacher
performance, and career ladders for teachers.

The Commission concludes that States and ldcalities are primarily
responsible for financing and governing schools. The Federal role, according
to the Commission, is to identify and support the national interest in
education, and, also, to address the needs of special groups of children --
gifted, socioeconomically disadvantaged, minority, limited English speaking,
and handicapped children.

Twentieth Century Fund Task Force

The Twentieth Century Fund Task Force on Federal Elementary and Secondary
Education Policy issued its :apart, liking The grade, shortly after that of
the national Commission. The Twentieth Century Fund is an independent
eeeeee ch foundation.

The Task Force asserts that the 'Nations public schools are in trouble.'
ney are failing to educate and motivate studstts and are characterised by
low test scores, high drop out r violence, and inadequate teaching.
S chools. according to the Task Force, must impart a common core of knowledge
to all students, consisting of reading, writing, calculating, 'technidal
capacity in computers. 'tierce, foreign languages, and civics.

The Task Force recommends a federally funded Teacher program to
provide the country's best teachers with 3-year financial awards (140,000 a
year is su eeeeeee ). The Government, it is recommended, should
e stablish English language literacy as the principal goal for elementary and
secondary education: and Federal bilingual education funds should be used
only to teach English to non-English speaking children. The Task Force
posits that every public school child shoul( pave an opportunitity to learn a
second language. The Task Force recommends certain incentives to increase
the nu *er of math, science, and foreign language teachers. Federal
categorlval grant programs for economically disadvantaged children and the
handicapped should be continued, and the 'impact aid' program should be used
to aid school districts with substantial numbers of immigrant children.
Federal research efforts, according to the 'ask Force, should be continued
and directed at collecting data on educational performance and the evaluation
of Federal program.

the Task Force states that "educating the young is a compelling national
interest, and that action by the Federal Government can be as appropriate as
action by State and local governments." The Federal role is to continue
assisting the disadvantaged as well as to take a primary position in meeting
the need for educational quality.
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Rational Task force on Education for Economic Growth

On June 22, 191J, the National Task Force on Education for Economic
Growth. established bT the Education Commission of the States in December
1982. released a report entitled Action for Excellence: A Comprehensive Plan
to Improve Our Nation's Schools.

The Task Force highlights what it labels deficiencies in public elementary
and secondary schools. De.pite gains In basic skills achievement re_orded by
black students and other disadvantaged children, the Task Force finds a
decline in higher order skills, such as problem solving. Teaching positions
in some areas. such as math are filled by individuals uncertified to teach
those subjects; and little time is 'pent weekly on science and math in thetypical 'elementary school Principals, identified as important leaders in
the quest for educational quality, are unduly diverted from their appropriate
tasks.

The Task Force asserts that improved education and training are essential
for economic growth, the national defense, and social stability.

Focusing primarily on the role% that States and business might play in
addressing educational deficiencies, the Task Force calls upon each Governorto adopt an action' plan for improving public education. Business andschool partnerships are aJencated. It is recoamendsd that States and localschool boards improve the ways teachers are recruited, trained, andcompensated; and that salary schedules should be made competitive. with
financial incentives provided for good performance. The Task Force calls for
more effective use of time in school and that consideration be given tolengthening that time. In addition. requirements for discipline, attendance,
homework. and grading should be strengthened. Finally, the Task Forcerecommends special education efforts for different groups of students.
Including wolten and minority students, gifted students, dropouts, and thehandicapped.

The Task Force believes that the Federal ro in education is significant,reflecting that education is a national priority. The
responsibilities include assistance to the disadvantaged, financial aid for
postsecondary students. research and development support, and efforts to Meetthe country's labor needs.

Carnegie Foundation for the Advancement of Teaching

On Sept. 15, 1963, the Carnegie Foundation ror the Advancement of Teachingissued a study entitled no School: A Report on Secondary Education inAmerica, based on over 2 years of observations at 15 high schools. Thereport was principally authored by Ernest L. Boyer, president of theFoundation.

The Carnegie report concludes that high scho:as "lack a clear and vitalmission.' Nany students fail to aster the English language' teachers work
under COUOitiOne precluding effective or sustained teaching; principals arepoorly prepared to lead.

The report says that high schools should teach students how to thinkcritically and communicate effectively; should teach students about

9 7
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themselves. their heritage, and other caltures and nations, should prepare
students for work and further educations and should help students meat their
social and civic obligations.

The report provides an agenda for action that begins with each high
school clarifying its goals. hast*ry of the English language is the next
priority after goal-setting. with each high school student completing a
yes.-long basic English course and a sssss ter-long speech course. These
courses would be part of a single track core curriculum in which all students
mould take 1 year of literature, a semester of arts. 2 y of Foreign
languages, 2-1/2 years of history. 1 year of civics. 2 years of science. 2

***** of math, semester -long courses in technology and health, a seminar on
work and senior independent project. All students would couplet* a new
service unit of volunteer work in their schools or coamuniti*s.

For teachers, the report calls for reduction in teaching loads, a 2!%
increase in current compensation over the next 3 years, teaching
ext**11*nce. and a new caTsser path wits three stages. Full tuition
scholarships should be offered by colleges to the top 5% of their juniors who
plan to teach in public schools, and tae Federal Oovernm*nt should establish
a National Teacher Service offe-ius scholarships to those graduating in the
top one-third of their high school c'ass.

The report calls for flexibility in structuring high schools, including
larger blocks of instructional tiros and smaller within-school units. The
report cautions against unplanned purchases of computer ardrare.

with regard to governmental roles in education, the report admonish*.
States to establish general standards ald provide fiscal support, but not to
meddle. The Federal government is to be a partner in renewing educational
excellence. broal purposes for Federal action in education are
identified -- providing information on the condition of education. assisting
disadvantaged and handicappnd students, and wo-ktng to meet emergency
national needs.

A Study of high Schools

brace's Compromises The Dilemma of the America Nigh School, by Theodore
a. is the first report !rots A study of High Scholl, a 5-year study
Sponsored by the National Association of Secondary School Principals a tie
Commission on Educational Is4u*s of the National Association of Indepdndent
Schools.

This First report posits that high schools are not serving the country
well for many reasons. Nigh schools fail to use appropriately adolescents'
desires for a high school diploma and respects they have an outdated and
unduly comprehensive set of educational and social spools; they attempt to
convey iifcraation, rather than instill tts skills needed to use informations
they fail to grant teachers the independence they need to teach effectively/
and they pay teachers too little and fail to retard excellence. Educational
policymak*rs, according to the report, confuse standardization with
standards, thereby making the educational system unduly structured and
inflexible.

The report advocates that, once students halts mastered literacy, numeracy,
and an understanding of civic responsibilities (the task of junior high
school and lower levels). they should not be compelled to attend school.

98



93

CRS- 7 1181106 UPDATE-07/17/65

u gh school attendance, as result, would be voluntary. Nigh schools,
according CO the report, should have three objectives; development of
intellectual skills (taught by *coacrng*), acquisition of knowledge (taught
by telling"), and understanding of ideas and values (taught by
questioning"). The report suggests that high schools focus on four subject

1 inquiry and expression, mathematics and science, literature and arts,
and ph_losophy and history.

Improvement Of teachers. working conditions is the solt.ion to improving
high .^hoOl education, according to the report. It redo 000000 , among other
tb . that teachers be given more utOnomy; be hold accountable for their
students' performance' be reepot ible or 000o students; hive steeper salary
schedules; and have a safe Ned to work.

The report calls Co. t

authority. Smaller units
teachers can come to know th
n ecessary for each.

Tha Paideia group

-nnrs and principals to be given greater
"ary, according to the report, so that
enta and develop the teaching strategies

The 0000000 Proposals An Educational Manifesto, written by Mortimer J.
Adler on behalf of the Paideia ()L.c.s), was published in 1962. The Proposal
calls for an extensive reform in the structure, content, and methods of
Schooling. 111 students would be in single track with no eloctivps save
for the choice of foreign language. Schools would have three go4l: to
provide students with a base of organized knowledge in such as
language, mathematics, and science (the teaching method would be lectufing);
to develop students. intellectual skills in the use of tools such es reading,
writing, speaking, and problem-solving (toe teaching methods woad include
coaching. ex* -.les, and supervised practice); awl to nlave students.
understanding os ideas and values (the teaching methods would be Socratic"
questioning and active participation in discussions of books an performances
of artistic works).

the Colluge Entrance Examination Poard

Thu College Board has undertaken a 10-year project called the Educational
tQuality Project to improve secondary education and ensure equal opportunity
for postsecondary education. One product of this effort, "Academic
Preparation for Colleges What Students Need to Know and Be Able to Do,"
released in 1961, identifies six "basic academie comoet -cies* -- reading,
writing, speaking and listening, vthesatics, reasoning, and studding. An
*emerging" competency is knowledge about computers. The "basic academic
subjects" are English, the arts, athOlulticS, science, social studies, and
foreign languages. for each subject and competency, t.,e report defines what
a student needs to know in preparation for college entrance.

N ational Science Board Commission on Precollege Education in Mathematicc,
S cience, and Technology

On Sept. 13, 1963, the Commission issued its resort to the Board entitled
"Educating AzriCanS for the 21st Century." The Commission conclud that
the U.S. "is fail.ng to provide its own children with the intellectual tools
weeded for the 21st century." To build a "national commitment" to
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mIncational ncellnce. the Commission recommends that the President fors a

National Educational Council. Recommended efforts in a 5-year program to
upgrade tiachiag include* for new teachers and F.
support for aaaa toachir training programs. It is also recommnded that
highly qualified math. *clime. and technology teachers receive competitive*
salaries. ?hi report calls for more time in school on nath and science.
beginning at tai . It is rico aaaaaa d that all high school
graduates should tab* 3 years each of mats and science. and that colleges
should aaaaaaaaaaa ions stersards to require, y each of sixth and
scince. To increase aaaaaa u aa on tin* on these subjects. the Commission
tmco aaaaaa int aaaaaaa the school day. week, or year. The National Science*
Foundation is called upon to tab* a lead rot* in aaaaaa tem utational
technology. The Co aaaaaa on rnconmends that the President establish a Council
oil Educational Financing to determine the costs of its recommendations and
w hat levels of go aaaaaaaa should provide* funding. The Commission esti
that its recommendations for Federal action will cost $1.51 billion in the
first year of inplexentation of this 12-year plan.

A Study of Schooling

The nlti-year project called A Study of Schooling was directed by John I.
Ooodlad. That Project has resulted in many products, eh most recent being a
book entitled A Place Called School: Prospects for tb. Future. Among the*

book' aaaaaaa are the following: although wiry high and very broad goals
are often sit for Schools. what goes on in classrooms is often at odds with
thou goals: schools on aaaaa give priority . writing,. and basic
n ath skills: vocational education occupies large space* in the junior high
curriculum and a larger space* in the senior high curriculum,* uneven attention
is given to science** and social studies in eh curriculum and Fnlativly
little* is given to foreign languages and arts: and rsources (teacht'S and
elan) are inconsistently !Limn to specific subject areas across schools. The
aaaaaa ch apparently shows that schools concentrate on basic skills, failing
to dvilop higher intemllectual skills and int aaaaaa . It was found that
..acheirs rely almost exclusively on lecturing; studh largely
passive in the schooling process. Reports fro the pLojecu have su
that Certain changes are nanded, such as: improvements in the instructional
n odes now in us*, better slect.on procedures for, and better preparation of,
principals! improved teacher education program*, a single* tract curriculum,:
and some, restructuring of schools to c aaaaa anal, within-school ..nits with a
group of teachers responsible* for not more than 100 students for -year
periods.

Natio:al Coalition of Advocate* for Students

In January 1905. the National coalition of Advocates for Students issued a
report nettled aaaaaaaa tc Excillence: Our Children at Risk." In this
report, the Coalition, whose smatter organizations are child advocacy group*,
concluded that 'The creation of learning communities requires basic change,
in the curriculum. teaching practices, organization, and structure of our
schools. let, current proposals for reform, assume that it is dos*. of
old-fashioned edicines involving only minor changes in the policies and
structure of schools which will realize the goal of educational excellenci.

211* primary concern for the Coalition is ti. child "at risk and his or
her diversity wits ragas to class, race, ethnicity, culture, sex, and
handicapping condition. The Coalition found that much of nlennntar and
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secondary schooling for at risk" children is characterized by: subtle
discrimination; barriers to improvement (such as inflexible scheduling and
curriculum, tracking, rigid ability grouping, standardized testing misuses.
curriculum and teaching that are insensitive to the diversity of mtudentstand
a lack of support services for children and youth); and declining economic
support for schools, students, and their families reflected in or accompanied
by inequitable and insufficient financing for schools, and an absence of
middle income jobs.

The report calls for, among other things: greater responsibility accorded
to local school officials and staff for educational outcolle, greater
involvement of parents in the educational process; an and to tracking and
fixed grouping; inservice training for teachers to enable thee to address the
needs of their students; and high expectations for the performance of all
participants in the educational process (from parents to administrators)
Among the Federal actions advocated by the Coalition are: support for 8
expansion of Chapter 1 (Education Consolidation and Improvement At
services; protection of students' civil rights; provision of adequate funs
for Title IV of the Civil Rights Act (L-segregation training and advisory
services to education); expansion of requirements for parental involvement in
Federal education programs; and support for comprehensive school-to-work
transition programs serving all school districts.

Selected Questions Prompted by the Reports

The following selected questions arise from a consideration of the various
"reform" reports. Examples are offered of the issues involved in answering
these questions..

1. what is the condition of schooling in this country,

The various reports emerging now find our schools to be inadequately
preparing s.mdents for their futures. The indicators of that poor
performance include declining test scores: the extent to which inst.tutions
that receive our high school graduates (colleges and businesses) have to
implement remedial education and training programs; the high degree of
functional illiteracy in the population; and the Nation's poor showing in
international comparisonS of student achievement.

Thi3 is not an uncontested reading of how well our schools are
functioning. Some would contend that ou: schools are succeeding in meeting
certain challenges posed by the preceding decades. A far larger
portion of our youth, they assert, receive a full 12 years of schooling than
did in the not so distant past in this country, and than do at present in
some industrialized countries. Access to high school has been expanded to
many minority groups and to the economically disadvantaged. Indeed. some of
these observers would argue, the problems identified today are the result of
that very success in expanding access to secondary education. Still others
acknowledge the inadequacies of our schools but believe minority and
economically disadvantaged students, among others. to be .he primary victims
of these shortcomings.

The question of gauging how well a school system is functioning may pose
serious technical problems. The 'ndicators cited above are not unambiguous
in the information they provide. To some. the statistics purporting to
measure performance in schools are often suspect. They would posit that the
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!tooling in Scholastic Aptitude Test (SAT) scores. frequently cited as an
indication of educational failure, reflects this 'expansion of high school and
college 'education to embrace many of the socioconomicall/ disadvantaged
children in our country. 't is not the same, group of children. they would
argue. ,.king the test today as a !ecade and a half ago. In addition, it is

argued that the SAT score's and others reflect other societal changes outsido
of the schools. Significantly. the SAT scores have stabf":zod and *von risen
in recent y . As an indicator of progress rather the, decline. some cite
improvoleent in the performance of socioeconomically disadvantaged children in
the elementary schools over the past decade as measured by the National
ssssssss nt of Educational Procne's. Further, it is posited that using toot
scores to compare hate.tol eaucation systoles often results in inappropriately
comparing Aizeimilar systems, particularly give the greater retention of
scLool-aged youth in schools in the United St tes. Ava,.:; scores of student
samples reportedly reflect how open a system is. not how well it e,Ivcotes its
academic lite.

In contrast. ()Choirs argue that the 'boor weight of the number of negative
indicators clearly indicts the prforaanc of our scnools. With regard to
specific moasuros, thew), assert. ambiguity may Ws in tne eye of the beholder.
reflecting a predetermined position. Plchough a portion of the dewclaws in
SAT scones over the past decade and a half can be at-ributd to Changes in
the characteristics of the group taking the tests. 542 results reportedly
show an absolute decline in the nuwbr of high performers on the test,.
Further, it is argued that the improvements in this National of
Educational Progress scores are largely limital to the lowest groat's, ago
groups. and achievement quartiles; decline cot ,nues to Do the watchwtrd for
secondary school students. !liaed. critics point to a decline in the higher
()ra' cognitive, skills. even as some basic skills improve,. Finally. thoy
counter the position described above with regard to international Comparisons
by pointing to the mediocre, position attained by the United States *von when
scores are adjustd to reflect retention in school systems.

2. What are the causes of educational problems in out schools?

host of the recent 'worts largely restrict their consideration of
educational problems to the outcome's of our schools -- low tout score's.

remedial courss increasingly °Mo in coiling.. i.adequately propane
labor force, 'entrants. 'etc. In turn, this), lamely restrict their
consideration of caution to what rport.dly goo' on Within the School --
teachers do not teach and have no incentive to do so, standards are lax. the
curriculum is diluted with non - academic elective's. homework is not assigned
frequently 'enough, etc.

To critics, such reports subordinate the role that forces in the general
society play in influencing the way schools function. Educational Change's.
according to this porspoctivo, must consider ;he significant changes that
have occurred in the AmIrican family, the 'educational impact of television
(both actual and potential), and the ,hanges in the nature and availability
of wort.

Rcommended educational change's that ignore these, various forces. son*
argue. would be inadequate to their task or, indeed. countrproductivo. For
1tample, what impact might a rigorous. mandated core, curriculum have on
school retention rat., in light of the heterogeneous school population
affected by those various changes, For example. the National Commission on
Secondary Schoolin0 for Hispanics in i6s report "rake Something Happen" draws
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attention to the "devastating .:feet" of high Hispanic dropout rates.

In response, it might be Argued that focusing on the schools recognizes
the central role they play in molding the society in general. To direct
recommendations for change beyond the schools might lessen the chances of
implementation for any paricular packege of recommendations; and also might
divert .ttontion from the real problems within the schools that are
susceptible to change. It might be asserted that the schools are one of the
social institutions in whin change might be fruitfully sought. Indeed, the
various reports do recognize the influence of society on the schools.
particularly as other institutions reportodl abdicate their traditional
responsibilities and thrust them upon the schools. It might be argued that
educational change within the schools is a healthy step toward restoring the
sense of responsibility in those other societal institutions and restricting
the schools to the roles they were intended to. and are able to. play.

3. Are the recommended changes app-opriate,

There are two facets to this question -- the effectivenes$ of specific
proposals and the kinds of compromises their implementation might require.

Debate over some of the specific recommended changes in these reports is
already underway, at the same time that many States and localities have
implemented or are considering implementation of similar recommendations.
The debate focuses on whether the pr,posed changes would accomplish their
objectives. Consider. for example, the proposal of merit pay for teachers.
offered AS one solution to the ...aching prOblems ide:tified by these reports.
On the one hand, information on merit pay as it has been used in various
fields suggests to critIes that it does not nee ssssss ly function as intended.
The process reportedly can be subject to biases and favoritism. Objective
deteraination of which teacher Tompetencies should be and
development of objective ways to assess them would pose, according to this
argument, serious technical ani cost barriers to successful implementation.
It has been argued that unless the -nc sssss in pay for meritorious teaching
is substantial. the incentive involved will be minimal. On the other hand,
advocates of merit pay contend that it need not fall victim to past
implementation problems. As responses to past problemS, some have suggested
involving those who will be evaluated in the process of structuring the
ssssssss nt system, and drawing evaluators from outside the school or district
where teachers under 'valuation are currently working.

The other facet to the quo. ion of the appropriateness of the "reform"
prcposals -- the compromises that might be required -- is best illustrated by
the tensions that may exist in our schools between excellence and equity, or
as it is sometimes phrased. between educational quality and equality of
educational opportunity. consider, for example, the important curriculum
changes being recommended by the Educational !Quality Project of the College
Entrance Examination Board, and by The Paideia Group. The first of these
foensers on the preparation of secondary school students for college.
specifying the basic academie competencies that should be attained in high
school and the courses that would provide these competencies. The second
advocated in The Paideia Proposal by lortimer J. Adler identifies the
acquisition of baste factual knowledge, the development of intellectual
skills, and the improvement of understanding about ideas and values ss the
appropriate objective, of our tools. The Paideia curriculum w..uld be
acadeeically oriented; it would not contaIn a vocational component.
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The adaptation of these curricular changes, it has been argued, might

require redirection of substantial portion of the school curriculum,
primarily away from general and vocational education programs. Critics argue
that the academic role of schooling woald be enhanced at the expense of oth.r
important roles -- lob training among them. given the heterogeneity of our
school population, it is asserted, such a redirection in curriculum denies
educational equity to many students; ignores the fact that all student- do
not learn the same subjects in the same way. They ask, Can all of the many
needs of our diverse student population be served through a rigorous and
required academic curricula.?

In respon:e, advocates of these changes argue that the denial of

educational equity occurs when educators assume that excellence and rigorous
academic eduction are not appropriate for all youth. Indeed, Um, posit,
the mastering of intellectual skills is more valuable for future work than
training aimed at a specific kind Pf job. Others contend that past
educations' efforts have been focused on the non - academic responsibilities of
our schools and that it is now time to address the academic needs of our
students in a more coherent fashion. The setting of high standards and
expectations, they contend, is likely to improve the quality of all schooling
activities, to the benefit of all students.

4. What hat been happening in the States in response to recent reports,

At the outset, it should be observed that the National Commission's report
of April 1903 and the other reports discussed above did not initiate a school
reform movement. They may hive broadened awareness of the educational
problems that many States and localities had already recognized in the mid to
late 1970s. This, may also have helped change the focus of some of tnlse
ongoing efforts. Topics such as merit pay for teachers, career ladders for
teachers and the curricular requirements for ;Mtn school graduation appear to
be joining some of the earlier reform focuses, such as basic skills testing
requirements for nigh school graduation anC grade promotion.

The extent of State and local activity predating cue 1963 reports is clear
in view of survey data from the National Center for educational Statistics
(SCES) showing that, between 1979 and 1981. 69% of all local educational
agencies took action to increase daily attendance and 53% increased the
number of Credits required in core subject areas. At the State level. other
SCES data reveal that, between 1977 and 1962, approximately 20 States put in
place competency-based teacher certification requirements, by 1982. 17 States
had approved minims competency testing requirements for high school
graduation and 13 had approved Statewide testing for remediation purposes.

The effects of the reports are reflected in surveys of State-level reform
efforts. Among these surveys is that of the Department of education (The
Nation Responds) showing that 35 States recently changed their .high school
graduation requirements. 29 established academic enrichment programs, 29
changed their Student evaluation /testing procedures. and 28 modified their
teacher preparation/ certification procedures. In addition to the
Department's survey, Education Week published results from a survey in its
Dec. 7, 1983, and ieb. 6, 1985, issues; the National Conference of State
Legislatures released a survey of action to improve education in selected
States in November 1983; and the education Commission of the states issued
"Action in the States," in July 1984. Care should be taken wit', any of these
surveys because at time': they are cryptic in their descriptions, fail to note
whether the particular a-tion occurred prior to release of the reform
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reports, omit some initiative, or become quickly outdated.

Among the issues raised by State aid local ,esponses to the reports are
the ollowing,

-- will the interest end action continue,

-- how will these refirss be financed'

-- will the effects be uneven across the States'

-- how will special populations (such as the disadvantaged
or handicapped) be affected'

-- how can the results of these actions be best measured'

-- how do the State efforts affect possible Federal responses,

S. What are the possible Federal responses to the problems highlighted by
the recent reports'

As tie preceding descriptions of the reports show, the primary of
concern are teiching and the curriculum, areas which have traditionally been
the province of States and localities. Indoor.. States are acting to
these concerns. Any major Federal initiatives in these areas might entail
marked shifts in the traditional roles played by ins different levels of
government in education. Nevertheless, Federal action in response to the
problems being identified by the reports may be sought' for a variety of
reasons. Some observers that the inexpensive steps to improve
education have already aeon taken, and that, despite concern about F
budget deficits, Federal assistance to meet the high price tag of remaining
improvements may be necessary. In addition, action at the national level may
be sought becaute the SO States, the District of Columbia, and 16,000 local
School districts are very unlikely to achieve consistent results in their
quest for educational quality. Finally, the resources at the Federal level
may be needed for gathering and disseminating the data necessary to nfor
the on-going reform process. for developing certain instructional materials,
and for continuing to direct widespread attention te the problems. Despite
these reasons favoring Federal action, the activit'J by States and localities
is the past several years may limit the extent to which Federal steps need to
be taken.

In general, there are at least six broad categories of possible Federal
responses to the reports -- funding and mandates, incentives, research and
SodS111, dialogue and consensus building, continuation of the current role,
and reduction in the currant role.

At one end of the spectrum of responses would be a new major
involvement, either in terms of the amount of funding devoted to the problems
or the amount of Federal direction imposed on school systems, or both. A
major involvement need not require new P aaaaa 1 spending. For example, new
mandate could be added as a condition of the receipt of existing F
education assistance, Such as the education block grant. The implications of
this kind of response for the Federal role in education are laporfam, given
the traditional iimits on that col*, and would reverse trend toward
increased State and local flexibility in two case of F aid, as
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exemplified by the 1981 Education Consolidation and Improvement Act.

A second kind of response might be on a modest scale, tnvo_vt.ng incentives
for action, or limited Concltions (such as needs assessment or planning) for

the receipt of Federal funding that Might, in turn, serve to encourage more
significant ChangeS. The datermibatinn of the problems And the selection of

reS17nses could remain at the State and local levels.

A third kind of response, decidedly more limited than those above, would
focus on generating and disseminating information relevant to educational
iaprovament. The Federal Government might support research on topics related
to academic excellence, or fund some models showing how certain reform
recommendations could be implemented.

Another kind of response might be limited still further to that of drawing
attention to the problems in education ind encouraging debate 13, possible
stantions. One goal might be that of building a consensus about the
appropriate strategies to be pursued at each level of goernment.

Federal education programs and responsibilities might remain directed, as
they are generally, at present, to particlar groups of students with special
needs -- primarily the educationally and economically disadvantaged, the
handicapped, ethnic minorities, nd woman. As eouzational i anges are
considered and made in States and localities, the Federal rola could be to
ensure that those Changes were equitable for all students.

Finally, the President and others have attributed the educational problems
in part to the current level of Federal involvement. They posit that the
appropriate Federal respond is to reduce that involvement It should be

noted that none of the reports reviewed in this brief calls for a roduoed
aaaaaa 1 role in education.

Since the release of A Nation at Risk by the Nation.1 Commission. Federal
action in both the executive and legislative branches has consisted of

drawing attention to the problems in education and to certain of the
recommended Changes. and initiating relatively small incentive programs.

The Department of Education sponsored a series of regional conferences on
the Commission's report that culminated in a National Forum on Excellence in
E ducation at the beginning of Dtcember 1983. The Secretary of Education has
awarded some of his discretionary funds to a number of projects for work
related to the Commission's various recommendations. The Secretary has also
S ponsored efforts to identify outstanding secondary schools, in part to
ackhowledge their achievements and also to encourage other schools to follow
their lead.

In January 1984 and Deceaber 1984, the Secretary issued charts comparing
the States on a number of educationally related factors (change in college
e htranCe test scores, graduation rates, teachers. salaries, current
expenditures for education per pupil, etc.). The Department also issued
Indicators of Education Status and Trends in January 1985 intended to

describe the *health of American education. It provides data on educational
outcopes (test scores graduation rates, activities of graduates during the
first year after high school, etc.), resources (expenditures per pupil, a

fiscal effort index by State, class sizes, verbal SAT scores of teachers,
etc.), and cohtoSt (public opinion, a need index for students 'y State,
State-required Carnegie units in certain Subjects, etc.).
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The President has endorsed the concept of merit pay for teachers as an
appropriate response to some of the nation's educational difficulties and has
drawn attention to the possible impact of student discipline problems on
academic excellence.

The 98th Congress took a number of actions with regard to this current
reform effort. It approved legislation authorizing the following: math and
science instruction aid (Education for Economic Security Act, P.L. 98-377),
an Excellence in Education prdgram (P.L. 98-377) providing funds to local
e ducational agencies for reform activities, higher education scholarships
with a teaching service requirement for outstanding high school graduates
(Carl D. Perkins Scholarship program, Rumen Services Reauthorization 1Ct,
P.L. 98-5.8), one-time financial awards to exceptionally able high school
graduates attending postsecondary education (Federal Merit Scholarship
program, P.L. 98-558), fellowships to outstanding teachers (Nrtional Talented
Teacher Fellowship program, P.L 98-558), a program to enhance the liadership
skills of elementary and ;acondary school administrators (Leadership in
Education Administration Devalopment Act of 1984, as authorized in P.L.
98-558), and the convening of a conference on education (National Summit
Conference on Education Act of 1984, as authorized in P.L. 98-5/4). Before
its adjournment, the 98th Congress tan only appropriated funds for math and
science aid ($100 million) and funds for an Excellence in EduCation program
($5 ,Ilion). (It should be noted that the 7786 budget proposes the
rescinding of these funds because, according to the Administration, they
duplicate other ongoing Federal education programs.) Several sets of hearings
by Rouse and Senate committees and subcommittees on tte question of
educational excellence also have Leen held. In addition, the House Education
and Labor Committee's Merit Pay Task Force released a report recommending
e xporiment in merit pay pfograes or teachers along with ine eeeeee in al
teachers base salaries.

LEGISLATION

The bills listed below are among those introduced in the 99th Congress to
e stablish or continue programs addressing elementary and secondary school
reform.

H.R. 650 (Hawkins)
American Defense Education Act. Authorizes funding for local educational

agencies to undertake an ssssssss nt of instruction and student achievement,
a:05 to carry out plans to improve instruction and achievement in math,
science, communication skills, U7reign languages, technology, and, where
necessary, guidance and counseling. Local agencies would be eligible for
Federal payments based on a formula using the Statewide average per pupil
e xpenditure. Authorize grants to institutions of higher education for
activities to improve ivience and math soucation. Along the approved
activities would be suaaer institutes and workshops in math and scienCe for
teachers and supervisors from local educational agencies, projects to
increase the capaciy to address the professional needs of new and practicing
toacherS, and assistance for exemAary projects to attract, retain, and
motivate teachers to pursue careers in precollege math &fie science education.
Authorizes surveys and a joint report by the Secretaries of Defense and
Education zoncor,.ing educational needs to meet military manpower
requirements. Introduced Jan. 24, 1985; referred to Committee on Education
and Labor.
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H.R. 747 (Nawkins)
Effective Schools Development in Education Act of 1985. /Mends the

Elementary and Secondary Education Act by inserting a new title authorising
funding for State and local educational agencies to support effective schools
programs. Applican.s for these 1- to 3-year grants must have an effective
schools improvement program in operation, and must meet at least half the
cost of any activity conducted with Federal funds. In selecting applicants
for funding, the Secretary of Education is to consider the extent to which
funds would be used to improve schools in districts with the greatest numbers
or highest percentage of educationally deprived children. An effective
schools program is defined as a program to promote school-level planning,
instructional improvement and staff development/ and to increase academic
achievement of educationally deprived ctildren through early children
education programs and the use of factors distinguishing effective from
ineffective schools. These factors are defined as strong and effective
leadership; emphasis on basic and higher order skills/ safe and orderly
environment, belief that virtually all children can learn; and continuous
assessment of students and programs. Authorizes $100 million fo: FY86. $110
million for 7187, $120 million for FT88, and such sums as c.y be necessary
for FT89 and F190. Introduced Jan. 28, 1985; referred to Committee on
Education and Labor. (Similar bi-l: S. 1237 (lee below' '

H.R. 901 (Williams it al.)
Secondary School Basic Skills Act. Authorizes grants to local

educational agencies with especially high concentrations of low-income youth
for more effective instruction in basic ski_s for economically disadvantaged
Secondary school stude.ts. Secondary schools are eligible for funding if 20%
or more of their students are considered low-income under provisions of Title
I (compensatory education for disadvantaged students) of the Elementary and
Secondary Education Act. or are eligible for a free lur h under the National
School Lunch Act. If, aster two years of funding, the recipient does not
demonstrate improved academic performance by the targeted secondary school
students or meaningfully decrease its drop out rate, no additional funds can
be granted. A one-year waiver is possible. Authorizes $900 million annually
for rie6 through FT91. Introduced Jan. 2:. 198!: to C,amittee on
Education and Labor.

H.R. 937 (Ryden)
Teacher Warranty Act of 1985. Amends the Higher Education Act to provide

that institutions participating in the Title IV student assistance programs
authorized by the Nigher Education Act must retrain any graduate of their
education schools who receives an unsatisfactory evaluation in his or her
first or second year of teaching. The graduate will be required to pay only
the amount by which such retraining costs exceed the amount of Title /v

assistance the graduate received while in attendance at the institution.
Introduced Feb. 4, 1985; referred to Committee on Education and Labor,

H.R. 1352 (William Ford)
Professional Development Resource Center Act of 1985. Authorizes grants

to local educational agencies or consortia of such agencies to assist in the
planning, establishing, and operating of professional development resource
centers for teachers. Such centers are to improve teaching skills through
activities such as developing and disseminating curricula, training teachers,
and disseminating information. The Secretary of Education can grant 10% of
the funding to institutions of higher education to operate such centers. The
Secretary is to ensure that at least one center in each State will be funded
each year. Such sums as may be necessary are authorized for FT86 and the
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succeeding four ye&rs. Introduced Feb. 28. 1985; refe7ed to Committee on
E ducation an -^,or.

H.R. 2364 (Rebell)
Amends the Elementary and Secondary Education Act of 1965 by inserting in

1...tle II new Part A entitled Gifted and Talented Children's Education Act.
Although similar -o 8. 452 (see below), the bill dome differ in some
iaportaht rtepects. For example, its annual authorization level is lower,
$40 illion for mien year in the FT86-F090 period. Introduced Nay 6, 1985;
referred to Committee on Education and Labor.

N.R. 2535 (Goodlinw)
Even Start Act. Authorizes support for model adult basic education

programs that include activities enhancing parents' ability to prepare their
children for school and to provide an educationally supportive home
e nvironment. To f,..nd these programs, the Secretary of Education is to
reserve annually $1 Pillion from the Adult Education Act and $2 million from
Chapter 1 (compensatory education for disadvantaged children) of the
Education Conscaidation and Improvement Act of 1981 for the pa iod FT87
through FT91. Grantees must provide 25% of program costs in the aird year
oa any program. 50% in the fourth year and continue to operate any effective
program thereafter. Introduced Nay 16. 1985; referred to the Committee on
Education and Labor.

H.R. 2557 (Dysally)
Adds a new title to the Nigher Education Act to foster school Year and

summertime partnership between higher education institutions and secondary
schools serving low-incon students. Among the kinds of activities such
partnerships can undertake are programs in which college *tudns tutor high
school students in basic skills; programs to improve specific subject matter
understanding by nigh school students; and program's t.; enhance the
opportunity of high choz1 students to continue their education after
graduation or to secure post-graduation employment. The bill authorizes $40
million for FT86 and such sums as may be nee sssss y for !Ter through PI90.
Federal funds can meet only a portion of any program costs (70% in first
year. 60% in second. 50% in the third and subsequrt years). Introduced Nay
21. 19;5; referred to Committee on Education and Labor. [Similar bill: S.
1237 (see blow).]

H.R. 2840 (Hawkins)
School Excellence and Reform. Act. Authorizes general improvement and

e xcellence payments and reform and equity payments to State and local
e ducational agencies under specified allocation formulas. General
improvement and excellence payments are to be used for attaining educational
excellence and for improving math. science. communication. foreign language
and technology instruction. Reform and equity payments are to be used for
early childhood education, day care. in-service teacher training. d opoat
prevention. effective schools and imor vement of secondary school uftsie
skills instruction. Mthoriz-d funding level for FT87 is $2 billion to be
divided evenly between the two kinds of payment*. Such sums as may be
nee sssss y are authorized for the following four fiscal years. Introduced
June 21. 1985; referred to Committee on Education and Labor.

S. 177 (Hart t al.)
American Defense Education Act. Similar to H.R. 650. Introduced Jan. 3,

1985; referred to Committee on Labor and Human Resources.

S. 204 (Bummers et al.)
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umanities Excellence and Teacher Training Act of 1985. Authorizes
grants to institutions of higher education for summer institutes to enhance
this subject matter skills of private and public elementary and secondary

School humanities teachers. The humanities are defined as madam and
Classical languages. literature, history, and philosophy. Language arts and
social studies Sr. included for Momentary school instruction. An approved
applicant is to receive an amount equal to not mom than $3,000. multiplied
by the number of teachers (up to 200) enrolled at such institute. Stipends
are to be paid by eazn institute to participating teachers. There is to be

at least on. insttcute in each State. Introduced Jan. 21. 19851 ref to

Committee on Labor and Rusan Resources.

S. 452 (Bradley It al.)
Amends the Elementary and Secondary Education Act of 1965 by inserting in

Sitio II a Part A entitled Jacob J. Javits diftiod and Talented
Education Act. This part authorizes funding to State educational agencies
for planning, developing, operating, and improving educational programs for

gifted and talented children. A portion of the annual appropriation is to be
used by the Secretary for discretionary programs. For most projects, the

?salami snare of costs is to be 90%. The annual authorized appropriation for
the period FY86-FY90 is $50 million. Introduced Feb. 7, 1985; referred to

Committal* an Labor and Human Resources. (Similar bill: H.R. 236 (se*

above).1

S. 508 (SradMy at al.)
Uncondary School Basic Skills Act. Similar to H.R. 901. Primary

differences are the authorized funding level (5100 million a year for FY86
anti FY07, $800 million a year for FY88-FY92); the determination of secondary
school eligibility (at least 10 poverty -level children aged 14 to 17 as
defined under Title I of the Elementary and Secondary Education Act); and
kinds of grants authorized (planning. demonstration, and formula grants).
Introduce,: Feb. 26. 1985; referred to Committee an Labor and Evan Resources.

S. 553 (Domenic;)
Education for Economic Security ReauthoriZation Act. Extends the funding

authority for the Education for Economic Security Act (enacted by 98th
Congress to improve math and science education at the elementary and
secondary school level) through FY88. Introduced Feb. 28. 1985; referred to

Committee an Labor and Human Resources.

S. 1022 (Levin et al.)
Intergenere ional Education Volunteer Network Act of 1985. Authorizes

assistance to programs Ming senior citizens as vo' Imam in schools to
isprove students' basic skills, to improve communication between schools and
families with ndulationally disadv ntaged children, and to increase those
families' partic1,..ation iz their aildren's education. The bill authorizes
$6 million for e206. The annual authorization rises in stages until it

reaches $10 million in FY90. Introduced Apr. 26, 1985; referred to Committee
on Labor and Rural, Resources.

S. 1237 (Dodd)
Children's Survival Act. Authorizes programs for children, adolescents.

and families in areas such as child core, health, education, nutrition.
family support, and youth employment. Title IV of the Act expands the
authorized funding levels for a number of programs including Chapter 1

(conpiinsatory education for distdvantacied children) of the Education
Conoolida ion and Improvement Act of 1981 and for the Bilingual Education
Act. Title DV also authorizes a series of new programs including early
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childhood incentive grants; the Dropout Prevention and Recovery Act of 1985
(establishes a nationwide ay/ . :-.o report dropout information to State
educational agencies and the Secretary of Education); the Effective School
Development in Education Act of 1964 (similar to H.R. 747. see above); and a
program to support university-high school partnerships (similar to H.R. 2557.
see above). Introduced June 4, 1985; referred to Committee on Finance.
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Barriers to Our Children
Excellence: at Risk

Reproduced with the permission of the Notional Coalition of Advocates for Students,
4430 from Barriers to Excellence: Our Children at Risk. p. 1-31.

Discrimination and
Differential Treatment:
The Risk to Children
The National Coalition of Advocates for Students (PICAS) is a
network of experienced child advocacy organisations that
work on public school issues at the federal, state and local
levels.

Om schools have changed significantly in the 30 years since
Boum vs. Board otEducation of natio (1954). Schools now
moll more MIAs, more linguisdc and culbral minorities,
and more students with handiapping conditions than ever
before in our history. Further, a large proportion of these new
groups of students come from low income flails. Yet, the
education of too may of these students is characterised by
low expectations, hierior resources, and differential treat-
ment The doors to schools have been opened, but hanerg
above those doors we signs that say: "Enter at your own risk.
You may not belong here."

We found over and over again in our inquiry that subtle
forms of disnimination sdli alit in schools. We learned about
the daily practices and institutional mechanisms that under-
mine students' self-ate= and work to push students out of
school altogether. One young witness in New York offered this
description other experiences in high school:

!hated the sciool It was overtop** Mochas dkInV care;
students walked out and acted up and no one did aiwthbw to
help the sluohon. leave r knew who ny countelor teas, and
he cease astallable kr nne. k the par that l Wended l saw
him once about Larkin g papers. One 104nhude baavino
period That was al MewaalsUe l began spending mil tine
sleeping In class or walking the halls. Finally, !decided to
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diverse student populations has not been..._ .adequatdy met.

However, in the past several years, urasion-makers have
chosen to ignore both the success of Proem and the
educationadigneeds which. continue to require attaition.
Instead, under the "new

minetno

C I o8f
1
th.e_Edfuecdaetriaon

lis wd cIomlplarposveed

-

Chapter I.weakened targeting require-

ments, removed Previous& required Parent.adviant, councils,
dingrated many other accountabllliv ..rumementa. and sub'
standeily nixed federal monitoring andenforcement As the

Buckler:
Chadten's Defense Asnd noted's) ib 1984 "Children's Defense

took /7yeurs oaths* majoranentbnarts to ittk Ito
creole smarmat the Wel* stag and bedlevels that

could sofeguardi_&redact:Honed benefits of remedial kgstruc-

Son foe KaPoehkaVag deddren kao-beeceee **Mahood&
Abu) kotaketitie_ond regetktoey doves, budget arts. end the
Depsatment araducaAbn's low profile threaten to an', the
care* woven *oft hl s proorivn.0

de

"ntie I was never enough, but it was aconsbuctive
ea

attempt

to. correlations een standard msunss of
eaucationatuduou/

high betw
success and family *time of audents. it implied

cadon.
a concern for fairness inherent in our systan of public edu-

"Thelfrowadedeion oar the Mat et p la at tezteidedler
Noyplaa Atot hos get to eftleetnote theoestilresofpost
diserhatmothat oedemas,' e complettig_ the vetoer Waal

efatabasI tool "4
puilicodeseation. Quo*" totaiipeatededueotba

Thirty years after the Suprem Cant declared that the doe-

bine of "seParate

e
but equal" had no place in schools, racial

for Black children.
discrimination remains a serious barrier to qualitY education
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"Ulm p apeopisigaarastalthe mastpewdonspartaf
their b to debeterteprople."12

Students whose cultural and linguistic backgrounds are differ-
ent from the dominant culture of the society do not wt have
fidl access to quality education. As the public school popula-
tion changes to include an increasing parentage of students
who speak a first language other than English, cultural dis-
aimination undamines the education of more and more
children in our public schools. Although the overall extent of
cultural bias in the schools is difficult to measure, there are a
number of Indicators that undaiine the seriousness of the
problem.

'only about one-third of the estimated 2.7 million limited Eng-
lish proficient students aged five to 14 receive any form of
special programming responsive to their linguistic needs.",

'In 19e0, only 10 percent of Hispanic children with limited
EndWi proficiency were in bilingual programs.54

'Studies conducted in urban high schools have revealed drop-
out rates as high as 135 percent for Native Amaicans, and
between 7010 percent for Puerto Rican students.",

'Many tadbooks remain culturally biased, both in their pram-
tadon of material and in their omission of material on the
culture, history, or achievement of many of the national and
cultural groups represented in our schools!'

'Nearly 25 percent of all public school teachers in the United
States had students with limited English proficiency in their
dames in 19110-81; but only 3.2 parent of those teachers said
they had the academic preparation or language skills to
instruct their LEP students.ff

The operating assumption in many schools we heard about is
that Afferent backgrounds and languages constitute deficits to
be corrected, rather than strengths upon which to build. Many
administrators and teachers neither understand nor appre-
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Many prqmant school-age women drop out of school.
National statistics based on self - repenting indicate that 23.4%
of the females who drop out of high school do so because of
prqpiancy.14 Our witnesses traded to percentages as high as
50% or 60%. A number of witnesses noted how little is done
in most schools to retain or bring back prevent or parenting
teens either in terms of providing suppot *calms or making
the school climate more welcoming. As one presenter testi-
fied, "Even if she is gaited medical maternity leave, she will
probably 61 behind in her studies... because home tutoring
is not readily acressible and schools for pregnant glrb do not
have a full anyindiwo."8,

Lack of day are also appears to be a principal reason
teen parents have dna* returning to school. With child
care sporadic or uncut n, many of those who do retrain can-

not meet the attendance requiremenb and end up suspended
from school.* The director of a contbating education pro-
gram for ghis in lffithigan noted that "teens returning to
school alter delivery far being judged immoral, delinquent, or
promiscuous by school personnd." Already frightened at the
prospect of "being diffannt" aid of not fitting into a class-
room sibadon, these young women "vd1 very likely lose head
and stay at home."" As a nodal worker in Chicago pit it,
"when there are problems with reatistering and when ad-
ministrative officials at the school we not supportive, it is hard
to feel wanted." She went on to describe what is likely to
happen alter the pregnant or parenIke teen drops out

Fading to return to scImol forca her bdo a cycle °Ong-
nancy, pope* tad depentimcy. Chances do second prep,
fumy are very strong. Two babies make her a permanent
statistic on the melba rolls. Even Noll pup she
would not be skilled enoup4 1 o take It or °Heft leave her
babies. . . .Afready poor achievers, may pHs are not
equipped to enter a jobs program because they cammt handle
sbnpk redcap or math.

In effect, our schools have all but written off this popula-
tion of young women. Having allocated few resources
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"In November, 1975, when the Education ferAl Handl.
capped ChildrestAc t was enacted Into kw, we hod finally
rvothed the ultbseteokjective for education he a
danocrergaero .""

Public ache'- now include over one half million more stu-
dents with handicapping conditions than they did in 1976, the
year Public Law 94-142 (The Education for All Handicapped
Cnddren Act) was hnplemented." A major accomplishment of
parent and citizen groups who stnquied for many years to
ensure educational services for handicapped students, PL 94-
142, along with Section 503 of the Rehabilitation Act of 1973,
requires that all children receive a free and appropriate public
education. In spite of legislation requiring the ducation of
children with special needs, serious problems continue to
plague the special education system.

Some children with special needs remain unsaved.According
to the Office of Civil Rights Elementary and SecondarySchool
Surveys of 1980 and 1982, between 5.6 and B4 percent of
students needing services were not receiving them.*

Large numbers of poor and minority students are mkclassi-
lied, excluded from the mainst :am, and sllgmatized by place-
ment in classes for the mildly mentally retarded. In 1986-81,
3.35 ;ltent of Black students and 1.06 percent of White
students were assigned to such classes."

'Special education programs end services sometimes fail to
rtollze the goals of Pr. 94.14, For example, classes for the
educable mentally retarded are often characterized by
extremely low expectations and poor achievement out-
comes.'"

'Because of problems in service availability, many students are
not served in the least restrictive settings.

Some service delivery problems red:xi difficulties with the
special education system itself; others, although appearing to
be special education problems, represent shortcomings in the
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Chapter 1
Elementary/Secondary Education

This chapter profiles national mends and developments in
elementary/secondary education from the 1970's to the
present and. where projections are available. into the
next decade The basic components of elementary/sec-
ondary education students . resources, and perform-
ance ate each described in turn Data over time are also
presented by State to show the differential impact of
change on enrollments, teachers, and finances Mends in
performance are broadly descnbed in terms of high
school graduation ratio' and went assessments of math-
ematics and science Later chapters present more detailed

mfommion on high school completion and coursework

Enrollment
1-ends la Enrollment
Elementary/secondary education, having experienced
enrollment growth to the 1950's and 1960's. met with
unprecedented enrollment declines in the 1970's. From
1971 to 1982. total enrollment decreased steadily. re-
flecting the decline in the school-age population over that

period Enrollment is expected to continue falling until
1985. leaching 44.0 million (entry 1.1). Taal enrollment
is then expected to reverse its downward Mend and in-
crease slowly as the school-age population begins to
grow Total enrollment is projected to rise to 46.4 million
by 1992, as increase of 1.6 millets (4 percent) over
1912

By grade level. enrollment treads are expected to con-
trast aarply as enrollments begin to IIICIPSe in the loner
grades and continue Whig in the upper grades Smaller
birth cohorts aimed the schools in the later half of the
1960's and reached die upper grades by 1977. Between
1970 and 1982, preprimary to 1th grade enrollment de-
ceased from 36.6 million to 30 S million, a 16 percent
drop.

Enrollment in the laser grades ( preprimary to 8th)
projected to decease to 30.2 million m IND and Wen
begin incesaing ut 1986. It n expected to reach 34.1
million by 1992. an increase of 1 1 percent from 1962.
These gradual increases are projected as s moth of slight
noes in the number of armual biotin m team years.

145

In the upper grades, a different pattern emerges Be-
tween 1970 and 1982. 9th to 12th pre enrollment
decreasel from 14 6 million to 13 9 molten, a drop of 5
percent Over the 1980's and into the beginning of the
next decade. 9th to 12th grade enrollment is projected to
continue falling, reaching 12 3 million by 1992. a 12
percent decrease from 1962.

Both public and private schools registered enrollment
declines between 1970 and 1982. but of decent magni-
tude In that period, public school enrollment fell 14
percent and is pmjected to decline esen further to 39.0
million in 1985. It should then begin a slow rise to 41.1
million by 1992, a 4 percent increase met 1982. These
trendsthe drop between 1970 and 1982 and the grader
nse latermirror those mentioned earlier ra total en-
rollment This is became public schools account for
approximately 90 percent of total enrollment and so
dominate the overall trend

Private schools also recorded enrollment declines
through the 1970's. Large demises m Catholic school
enrollment were offset considerably by ones in other
private schools. resulting in a total decline of only 5
percent. from 5.4 million in 1970 to 5.1 million in 1962.
By 1992, private school enrollment is projected to in-
crease slightly to 5.3 million. At this time. prime school
enrollment is projected to rennet for 11 percent of the
total enrollment us eleme ntary /secondary schools, a pro-
ponents unchanged from 1982 and slightly up from 10.5
percent in 1970. These projections are based on post
tends and school-age population projections and do not
Wee into account the effects that policy decisions emu
individual choice may have on enrollments.

Change In Public School Enrollment,
by Stale
In all, public school systems in 41 Stales and the District
of Columbia experienced enrollment declines bermes
Ibil 1970 and Rill 1982 (entry 1.2). The Stales the
Northeast recorded the lamest drops. Delmore. Cow
metier Rhode island. Scuds Dakota. and the District d
Columbia experienced declines In public school enroll-
ment of more than 25 percent. Of the nine Stiles thst

.1.1
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segimied enrollment incomes. six shoved pies pater
than 10 percent: Wpiabig (23 pawn). Dab (22 M-
asa Nevada ( IS mast). Maas (16 percent). Idaho
(12 pram) and Nub (11 paeam1).

Nationally, public papistry so Sth grade arollment
&dined by 17 paean we 9th to 126 grade enroll-
meat deceased by 6 paean. In mom Sake, die direr-
doe of cheep Na die mum in the low sad the upper
grades; did is. declines at the elementary level were
typically followed by doe& es at the secosilery lewd.
Howeven dose was maepdons. secondary enrollment
kayos wine seheimiel is Alaska (37 pavan sad
Nevada (34 percent), while elementary enrollment
dirges wee eawpwatively mil (3 and 4 pacer is-
agues, respectively). Colorado, Georgia, Hawaii.
Michigan, and South Cardin declined I loud enroll-
mist but the decline was caulked to die Iona pada.
Milo and Wyoming aresiated a net acreage in keel
derollemse, but Ole imam as limited to the Wier
level. Conversely, New Harapiteli awl enrollment I-
aimed dighdy, eva though emoliment declined in the
kw pules.

aortae in ?amity Composition of Public
S Bailoilment
Y 1960, racialiedmic minorities compised 27 percent of
die total enrollment in public elemeetary/secondary
schools (goy 1.3). This proportion was 6 permeate
poles higher than die had of minority enrollment in
1970. The minority some of public enrollment varied
oceddernbly from Saw so Sta. Thee Saks ad die
District of Columbia had pear dim 50 percent minor.
by' enrollment the District of Colombia (96 perces!).
Heivaii (73 pawn), New Mexico (57 percent). and Mis-
sissippi (32 percent). Minority maks* aunprimed less
dim 3 percent of die meal arollment in some New
&Pad and Nina North Centel State, and in Pita
Virginia.

Coopering 1910 with 1970 dma shows that the percent
of minority earolimem hes risen in most Sures. Califog
nig aperienced the perm percentage point increase
(16 percent). Eleven other Saks, across all regions,

imagined in mammy wiresentation more than the na-
tional average of 6 percentage points Decreases of less
rhea 2 percentage points occurred in four Southern
States. Missouri, sad Wattling.

Racialktbnic miaonties were distributed along discern-
ible appal Ina. Black students. for example. ac-
monied for 16 percent of nal public s.:hool enrollment
nationally but made up much larger pr000rtions of the
total public school enrollment in the Diana of Columbia
(93 paean) and five Southern States: Mississippi (51
percent). South Carolina (43 reviews). Louisiana (42
percent). Georgia (34 percent). and Parbams (33 Per-
cent). A similar pm= held for other minorities. Me-
anie studews, while representing S percent of total en-
rollment emieselly, accounel for much lanja proper.
time of teal enrollment in number of %Wan and
Sandia:am Stake: New Mexico (46 percent!, Thum
(30 paean. California (25 paean). Arnow. (24 per

and Colorado (15 percent). The only ether Saw
with more thee 10 paean Hispanic enrollment was New
'fork with 12 percent. Ism than 2 percent of public
school arolhnent as repeeented by Asian or Pacific
Islanders. Many of them student' were concentrated in
Hawaii. where they mode up 71 percent of Hawaii's
cadent enrollotent, mid a California (7 percent). Amen-
can IndientAlaslum Natives ark v2 less than I percent
af the Nam% enrollment but had a large concentration
in Alarke where they comprised 21 percent of total en-
rollment.

Laignage-hibority Composition of Sdtool-
Age Population

A clear regional picture also emerges of dr school-age
population that speaks bagasse other than English is
home. Approxinsiely 10 percent of the 5- to 17-yearaid
population was coined in the 1910 Census as speaking a
non-Englidi language as home (entry 1.4). This propor-
tion tamed from less din 5 percent in a majority of
States a sizable shores of the populetion I some. Saws
with relatively smell minority-lanpage populations were

located in die monk central and southern inland regions.
States with 15 percent or more minority-language
children were generally located along the Mexican

t 1
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border but also included New York New Mexico had the
highest percentage of duldren with non-English lan-
guage backgrounds; more than one-third of its school-
age indents were from homes m which a language other
then English was spoken California. New York. and
Titus amounted for more than half of all the minority-
Iseguage children. In comparison, these tree States rep-
resented about one-fourth of the 5- to 17- yea -old popu-

hien

Data from the-1982 Survey of English Language Profi-
ciency add some detail and depth to this picture of
language-rrunonty children. Time preliminary data indi-
ctee the the number of 5- to 14-yearolds -An speak a
Wow other than Eagle& at home has grown aprens-
bly since 1976, while the number of other children in this
age group has declined (entry 15). Between 1976 and
1982, language-minority diddles+ increased in number
by some 27 percent, at the satire tune this the number of
other duldren declined by about 13 percent. In 1982,
approximately 4.6 million children were trimmed to
belong to households in which a language other than
EagIsh was spoken, an increase of Nearly I million from
1976. These mmority-laagusge children comprised an
unaided 13 percent of the population S to 14 yews old.

A special test of English proficiency administered with
the survey has yielded preliminary mutts They suggest
the level of difficulty the minority - language children
may have with Eoglish sad other school work About 59
percent of ramonty-language children m 1982 scored
below the cut-off levels set for English proficiency In
comprises, approxbnately 42 percent of all other 5- to
14-yearelds fell below the cut-off scores. The same teat
administered in 1978 showed 63 prcent of minority -
language children scoring below the cut-offs. These data
suggest this the proportion of minority-language children
with limited-English proficiency appears to have de-
cried slightly between the two lest yews. Yet, the
absolute numbers of minority-language children and
those with limited English rot-rimy appear to have
increased.

Deeds in Special Education Partidpation
A manor source of data on changes in renovation in

special education is the annual report prepared by each

State education agency for the U S Office of Special
Education and Rehabilitative Services As of the 1982-83
school year. nearly 4 3 million persons 3 to 21 years old
were reported to be receiving special education (entry
1 6) Between 1976-77, when the State counts were
mooted, and 1982-83, the national total of handicapped
children served annually increased by over half a million
children, or 15 percent. Over the same time aro, the
total number of children enrolled in public elementary/
secondary schools declined by about 10 percent (see
entry 1.1) Thus, the proportion of children receiving
special education, conswlered as a percentage of total
public school enrollment, increased from about 8 percent
in the 1976-77 school year to nearly I I percent in
1982-83. Although the increases have continued into the
early 1980's, the rate of increase from year to year has
been slowing

When the annual counts of persons in special education
programs are broken down by type of handicapping con-
dition, a more complex porn of change emerges. The
number of children moving special Instruction for spe-
cific learning disabilities rose dimply between 1976-77
and 1982.83, by some 119 percent. While the rase of
increase from year to year in the numbers served slowed
during the early 1980's, 7 percent more students received
such services in 1982-83 than in 1981-82. The number of
children receiving special instruction for the "seriously
emotionally disturbed" also showed considerable growth
over time, akhough not nearly at substantial as the for
specific learning disabilities.

In contrast, the total number of students served for most
other conditions generally declined from year to year
between 1976-77 and 1982-83 The members of students
receiving services for the speech impaired, hearing im-
paired, letarded, orthopedically handicapped, end visu-
ally handicapped all declined during this period.

These varying trends have lied a noticeable Unpin on the
composition of the special education population. The two
largest categories of special education students in
1976-77 use the speech unpaired, wbo made up 35
percent of all special education students, and the men-
tally retarded. who comprised 26 percent of the total. By
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196243. these two poops had been aspired by the
kends( disabled asqpry, which had grown from has
dips 22 paean of the special education population in
1976-77 so ready 41 pacers. while the speech unpaired

sad maisally retarded bad fallen io 27 percent and 18
percent respectively

Saab Is Pm:primary Earobarat
Nadler area the experienced considerable pow* dur-
ing the 19701s vas preprinwry educaiion Over the past
decade. enrollments is swan schools sad lundersar-
seas encased significantly. From 1970 w 1982, public
and prime papillary enrollment mama from 4.3
minks as 3.3 milks, an ranee of 27 pacest (entry
1.71. This incase waned despise the 8 percent decline
is the 3- to S-yesrold population over this period As the
pnammurose popesdom Mama over the projection
period, prepriraory earollinas is amcipmed to increese
a 7.0 minion by 1992, as increase of 28 pee east from
1982.

Papillary enrollment haessed from 1970 so 1942 in
bath public sad private watery schools and kinderpr-
seas. Public asollinent increased from 3.0 minion in
1970 a 3.5 million is 1982, rise of 17 percent. By
1992. this Number is crooned so reach 4.3 million, an
image of 25 paces. Private enrollment climbed con-
Waal* more, from 1.3 million in 1970 so 2.0 million
is 1912. as encase of S2 poem. By 1992, privet
preprimary emanates is projected a teach 2.6 mink.,
an increase of 34 pee at. For both public and private
schools, she najor leases re projected for 3- and 4-
year-olds. since earolimar of 5-yrapolds is shady sp-
proacking 100 pacers.

The employees, of mesh= with preschoolers her con-
tinued so these Venda ad will continue to affect caret-
mast in de Mee. In oddities, a growing II:cognition of
the impresece of early caseation may also be contribut-
ed So she increased isenaers, m will as she availability
or saucy ad kindeigales canes. The imam in
child'sn of pepikery Me, which began in 1980. is
expeord or boat these sumbas still further

Public Preprimary Earalboat Compared
Wilk MI Grade Tambora', by SIMe
Oro way so ms the west growth is public peprini-

emolhaent is to compere it with 1st grade enrollment
(entry 1 8). la the fall of 19112. vinosity as many children
vase bang educated in public pepninry programs as
were enrolled m he pile (97 paean. This recess high
level of preprimary arollmat way be coutumed with
die level it leached in 1970 When it repesimed about
two-thirds of 1st grade enrollment.

Papillary enrollment as a paces of le grade enroll-
ment rose in almost all Sores dries this period. her
&Mb= Stan MN Virgin* North Carolee, Kee-
rocky. and Tennessee). aloft with New Mexico aid
North Dolma, roamed as incase of move des 75 per-
centage points. Ukase Southern Stem, five %sera
Stales. Noah Dakota, ad Varna( had substamial e-
ncases in peramary earollmas despise their dulling
la pule enrollments

Resources

Schools

Charge Is Number of Public Schools
In 191641, public elementary/secoadry schools num-
bered 115,900, vepresesrog a S pacest decline from
1970.71 (way 1.9). This decrease washed from cos-
timed consolidation, school closest, aid fewer school
opesisp as arollments dxWed

Despise the aritrelios in the asmb-r of schools. die
organizational diversity the aimed he 1970-71 was
meintaieed. Bodo the. 1970.71 and 198041 moneys *MI
almost every possible combinstioa of perks is public
schools. Undoubtedly, some of these atypical pale
spans may have malted from misciassinatios of
schools. Eva so, coasiderable ridgy i. evident I. die
lea. At each level--elanestry, pear highleaddle,
and secoadarydie most typical pack open rep esenied
less Was half the schools sad arollmests.

The drop in the ember of clammy schools was more
than twice the perarage decrease for all public schools.
In schools organized from preprimary (or le) So 6th
pude, the most typical elerneraly grade sps, dim de-
crease wet eves ismer. $3 percent. Schools with grade
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spas of pa:pommy (or 1st) to 7th and prepnmary (or
1st) b Ith also showed relatively large declines These
dedmes coincide with the combising of the 6th grade
with the 7th and 8th grades in nosy school systems and
dm growth of the middle school. Also. preprunery or 1r-
grade-only schools grew in minima along with the case-
gory of who* with miscellaneous grade spans. Overall.
fewer elemenusy schools comprised the public school
eyes= s 1910-81 thus in dm prior decade. and the
swage samara size declined as well.

At the junior high or middle school level, the overall
increase in number of schools may be primarily at-
tributed to the growth of schools with middle level grade
guns: 50 to Ilth, 6th to 8th. and 7th to 8th. 11w numbers
with middle grade spins may lime grown for both ped-
agogic and magnetic reasons. In the 19601. many carn-
elian. supported by sesearch on the preadoleecent. be-
pa to promos a distinctive instructional program for
this age group This educational basis for middle schools
was Was belated by the pragmatic need to establish
n ew schools to relieve overcrowding as numbers in this
age group swelled in the Ilse 19601. In the bier 1970's.
m emolhaerits declined. the middle school grade span
were used b consolidate grades Into adequately sized
u nits Malty school districts moved the 9th grade out of
thee junior high schools a maintain enrollments at the
secondary level While the junior high with a 7th so 9th
grade span was still the most pavans at the intermedise
level. this category declined by 29 percent between
197471 and 1900-81. The average enrollment size for
all categories of junior high or middle schools was
smaller m 1900-81 than in the previous decade Schools
organized from 7th to 9th grade had en average enroll-
ment size larger than schools with other grade spans at
this level

The number of secondary schools increased by 5 percent
from 1970-71 to 198481. Schools with 9th to 12th grade
sperm, the most prevalent type, grew in number. while
secondary schools with 7th to 12th grade spans and 10th
to 12th grade spans declined The average enrollment
utt increased slightly and was larger in schools with
more limited grade spans

Combined ekmenteryisecondary schools. which corn-
pnsed less than 2 percent of all schools. increased during
the period by one-fifth However. these schools served
fewer children and had a smaller average enrollment size
in 1980-81 then in 1970.71 Schools with unclassified
lowest and highest grades numbered some 2.200 in both
years A majority of these schools were operated for
special education students.

limbers
Meads In Number et Umbers
In the 1970's, initial enrollment declines one not fol-
lowed immediately by declines in the number of leachers
employed. Nix until the late 1970's ad the number of
classroom machos begin to decline in the public schools
and level off somewhat in the private schools (entry
1.10) In the public schools, innemed staffing needs in
special and bilingual education proven* partially offset
the reduced demand for teachers. Between 1970 and
1977. the number of classroom teachers in the public
schools increased by 7 percent while enrollment declined
by S percent. In the private schools, whew enrolhnent
decline wanted and staffing ratios improved tangly. the
number of classroom teachers increased by about one-
fifth over the period

In the Ise 1970's. severe budgetary con.samts a the
public schools slowed further improvement in teacher.
pupil ratios and the expo/Ion deludes services. Conse-
quently. the number of public school leachers began to
decline after 1977. decreasing from 2 21 million in dm
year a 2.11 million in 1982. The number of prink
school teachers remained relatively congeal over dm
period The IOW number of teachers, public and private
combined, declined from 2.49 million in 1977 to 2.40
million in 1982

When elementary school enrollments begin climbing
again in both sectors in the latter half of the 1980's. dm
number of classroom Suchen is projected to increase
again. reaching an all-time high of 2 62 million in 1992.
The growth projected at the elementary school level may
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renamsed above average, though slipping from 72 per-
cam above the mean in 1970-71 to 57 percent above a
decade later.

The number of States quothog well above a: assonal
stage has grown in moat years. while the number of

3w-spending States has remained unchanged. In
1970-71, 17 Sews had per pupil expenditures 15 percent
or more below aka= mess, while S Stases ex-
ceeded the ovens, oy 15 percent or more. In 198142,
14 States wets spending 15 percent or nave below aver-
age, but hose spending mom than 15 percent above the
=Mood average had grown so 1 I. M the tame time, the
rage is expenditures appears to have shrunk In
1970-71, opendinnes per pupil ranged from a low of
5600 so a high of 51,567, or from 66 permit to 172
percent oldie asteanel average. A decade latex this nine
cascaded from a low of 68 percent to s high of 157
percent of the 111001101 trove, excluding Alaska. where
teal expenditures had almost doubled

Expenditures per Pupil and Slide Fiscal
and Demographic Peatures
Declining entollmems, as well ss masses in real we-
an, accosted for she growth in per itsil expendiunes.
Nationally, declining enrollments that were disracieristic

the decade contributed to rising per pupil expeadi-
uses. Niece available avenues were spread among a
slinging student body. Average daily inoMership in
public schools declined from approximately 46 million
is the early 19701 so under 40 million by the 1980 's. or
about 14 percent. In this urn time span. =I revenues
for public schools incteased by S want, also co,itibut-
ieg to tieing per pupil exnesibmies.

Ftscal and demographic features of Sales were examined
in at attempt to identify poem the influence school
spending its) may locum for some of the differences in
school expentihwes ram Soles. lb a large extent.
differences Ni per pupil expenditures t-long Suss reflect
soil* (and prove) differences ss meowed by per opts

Thor doe bid of bees cesided try ac Mod Finn
!e}:1 is - rimmed Educable Aessweas etudes
For describes al die seelysis. an Ores Sows= is 4* Apprise

incomes In 1971-72. 20 Sites had per capita incomes
10 percent or more below the natio= average (entry
1.15). Of these States, 16 had per pupil expenditures that
acre also 10 percent or more below the national _a A
decade law of 16 States with per capita comma 10
percent or more below the national avenge. 14 had per
pupil expenditures below the mean by I(t percent or
MOM.

Sr A efforts at based on State/local revenues for
an as a proportion of income in each State (effort
revenvediscome). That measure of effort declined no-
tionally from 5.1 percent to 4.4 percent between 1971-72
and 198142. This decrease reflected enrollment declines
that led States to allocate less of their resources for
dementary/secosdary education In addition, a 6-percent
rise in per capita income that occurred et.L.-;:.; this period
meal the equivalent school revert.= could be raised
with loner tax efforts. Hoses= not all Sims were able
to Alice tax efforts, mutably in the South where tax
efforts rose is a number ad As s oesult, most
Southern Stases had MIS001 en efforts closer to the na-
tional avenge in 198142 diss they pad a deeser earl=
Sims with the highest school tax efforts in 19b 1 were
Alaska, Michigan, Montana, Few Mexico, Oregon.
lksh, and West Virginia

lb present the =mention of these sondes with open-
ditties, it is useful to partition the Suss into those with
h iglto and lones-then-average expeaditwe growth rates.
Nearly half the Sims (22) exhibited growth rata in per
pupil expendisares that were 5 percent or more above the
U.S. ramie poach between 1971-n ad 1981 -82.
These Stars were also chsracierized by per capita in-
comes the were rising at rams equal to or faster than the
soloed average Most had school tax efforts is 198142
that sem nigher relative so the national average than a
decade whet Then: Stars also allocated a larger shin
of Stmethcal exrissLoies for public schools in 1981-82.
In the =join of these Sumo, public school stsderin
comprised a i, , 1 hare of each State's resident pope-
lotion in 1981-82 da:. in 1971-n

At the other extreme, eight Suter experienced relative
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declines in per pupil expenditures of 5 percentag points
or more between 1971.72 and 1981-82 Most of these
also exhibited sink or declining incomes compared to
the U S average, rt e income growth rases of 6 percent
or less Most of these States also had public school
students that comprised a larger sham of the resident
population in 1981-82 The growth in the nlio of stu-
dents to population would meintably depress per pupil
expeaditmes, Immo' inmates in revenues Utah pre-
sents an extreme case of this phenomenon where, despite
a substantial increase in tax efforts, the growing propot-
boa of public school students caused per pupil capes&
ales to lag On other variables, no clear pattern emerges
among States what expenditums grew at below-average
rams

Changes In School Revenues, by Source
During the 1970's, Sum revenues rose to become the
pummel source of funds for public schools. In 1971-72,
States provided, on the average. 38 percent of public
school imenues (entry 1.16). A decade later, this sham
was equal to 47 percent Federal revenues had increased
from under 8 percent of the total a 1971.7210 9 percent
in 1979-80, but then slipped to 7 percent in 1981-82 The
paving dependence on Stale avenues has pronounced
significance for school funding. The principal sources of
State revenues se sales and income taxes. the proceeds
of which can vary substantially with the business cycle.
These variations inevitably influence the amount of State
aid provided annually so local school districts. In &S-
oon, State education aid is often tied to student counts,
so that declining enrollment cartes States to reduce
school funds to their school districts. On the other hand,
local revenues ate largely derived from property taxes,
which lend to be a more stable source ollevenues, much
less subject m cyclical variations or earolhnent changes.
The pester reliance on State avenues can, however,
leduce intrastate differences in per pupil expenditums
that are often misted to the wealth of local school dis-
tricts

The Ingest shift in funding sources occurred in Celtic.*
no where State funds replaced moat local revenues fol-

lowing the adoption of Proposition 13. a referendum
measure which substantially reduced local property tax
revenues in that State In Washington. the local property
tax was converted to a Stale-wide tas that amounts, in
part. for the rapid nse tun the State share there. In many
States. the passage of school finance reform laws during
the 1970's was accompanied by increased financial par-
ticipation by the States Expenditmes did not always nse
as a result, and in three SlAcs, despite increased State
shares of IS percentage points or more, declines in per
pupil expenditures relative to the U S average occurred,
4*W-wally an Indiana. Nevada, and Anions

Change In Federal EZIK116011 Aid

Federal education ad per pupil role from about $112 in
1971-72 to 3234 a decade hem, but in real dollars this aid

was virtually unchanged (entry 1.17). Though Federal
aid is not distributed on a per pupil basis, the use of per
pupil amounts highlights changes that have occurred in
the distnbunon of Federal aid among the Slates since
1971.72 In that year, Fedm al education aid per pupil
ranged in the States from .-- low of 27 percent of the U.S.
average to a high of 269 percent. Most States remised
Federal funds that. when expressed in per pupil amounts,
were well below average, while only 12 States received
Federal funds equal to or greater than 90 percent of the
U.S. average. A decade Yeti the range in Federal aid
amounts distnbuted among the States had been reduced,
varying from 63 percent to 184 percent of the U.S.
average per pupil amount (233 percent for the District of
Columbia) Equally important, Federal aid was more
evenly distributed among the States, with 20 Slates re-
ceiving the equivalent to a per pupil amount 10 permit
or more below average and 18 Sites sad the District of
Columbia receiving aid equal to or above 110 percent of
the U.S. average.

A number of Stales exhibited setotaltiel growths of 50
percentage points or mole is Federal aid relative to the
U S average during this period, including California,
Delmore, Illinois, Michigan, North Carolina, Oregon,
and PennsylvaLia. Compared to the U.S. average,
Federal aid per pupil leelmed in only a handful of States.
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most complex levels, the lest items measured (1) knowl-
edge of basic facts and definitions, (2) skills enabling one
to use specific insthenntical procedures, (3) understand-
as of facts or skills in order to transform knowledge; and
(4) ability to apply one's knowledge, dulls, and under-
standing so a problem-solving activity

Consistent with the overall results in the mathematics
assessment, 13-year-olds' performance improved signifi-
cantly across all levels between 1978 and 1982
(entry 1.21} Data for 13-yeaolds, when broken out by
racershnicity, achievement level, and community type,
showed that most groups performed better in 1982 than

1978 across the developmental levels The general
mend, however, as that the magnitude of improved per-
formance was greater at the lower learning levels One
apeman of din result is the exercises most easily
aught and learned by memorzahon form the basis for
questions examining knowledge, skills, end understand-
ing By contrast, exercises measuring the ability to apply
mehematical concepts so problem solving activities all
upon mote complex thinknig, not taught by role drills. In
all four levels, performance improvements among 13-
year-olds were greater for minorities than whites, for low
tither dian high achievers, and for urban rather than rural
coranumty residents Nine-year-old students who were
black or low achievers mid 17-year-old disadvantaged
urban students also radiantly improved their perform-
ances en knowledge exercises.

Change hi Science Performance
Science performance was marred by NAEP in 1977
sad by the Seance Assessment and Baird Project
(SARP) in 1982 Knowledge measured ui the scientific
ainsurent was categorized in three areascontent, in-
quiry, and science, technology, and society. Science con-
sent hems tested student understanding of the sutural
world encompassing biology, physical science, rah sci-
ence and integrated topics Nine-year-olds were not
tested for science content. Inquiry items desk with skills
reamed to derive scientific knowledge, that is, the use of
appropriate methodology and decision-making pro-
cedures Fanny, science, technology, and society items
assessed students understanding of the everyday uses of

science

Across all age groups and science areas, the only statis-
tically significant gains matted were for 9-ycs-olds in
the arez d science, technology, and society (entry I
Bath males and females showed _mprovement, white
males in particular registered significant gams

Significant changes also occurred among die 17-year-
olds whose performance declined in the consent and
inquiry assessment mem Both males and females scored
significantly lower in 1982 than in 1977, as did students
in the Northeast Performance on inquiry Items also
decreased for white and black students-, however, only
white student declines were nautically significant

B etween 1977 and 1982 13-year-olds showed no signifi-
cant changes in science performance Overall, science
performance showed minimal changes or mixed maks
a all age groups. And only among the younger students
did scientific knowledge, as it alas to themselves and
the world, appear to be increasing

High School Graduates
The number of high school students graduated each year
remained relatively unchanged from 1970-71 to 198142,
equalling 3 0 million la the later years (entry 1.23.
During these yews, the ratio of gradates to the I8-yea
old population stayed below 72 percent As the number
in this age colon declines, the number of graduates is
projected to decline significantly from 1981-82 So
1992-93 With no noticeable change expected in the high
school graduation rate, the Number of high school gradu-
als is projected to denture to 2.4 million in 1992-93, a
drop of 21 percent from 1981-82.

Mends in the number of high school graduates are ex-
pected to be similar in public and private schools. The
n umber of public high school gradates armed from
2 6 million in 1970-71 to 2.7 million in 198142, an
increased 3 percent. Thor mamba is ptojoaed to drop to
2.1 million by 1992-93, a decline of 21 percent The
number of private high school graduates fell from
300,000 in 1970-71 to 290,000 in 198142, a decease of
3 percent This number is projected to decrease still
further to 236,000 by 1992-93, a decrease of 19 percent.
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Chart 1.1

Enrollment in Regular Elementary/Secondary Day Schools, by Grade Level

Enrollment n thousands
00.000
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0
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1999

Enrollment in the lower grades pmjected to 'name beginning in 1986. while in the
upper grades it p. expected to continue declining throughout the 1980% and Into 1990
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Table 1.3

RaciaUEdmic Distribution of Public Elementary/Secondary School
Euro Ihnent, by State: Fall 1980 and auulge From Fall 1970

Immo. **MN N 1110 Mom
Mal

Mirka 070
111* 110 Wird Palso st Pomo MO

s
o

No UN No Nolm hulk 12150/ Femme
ToN Mpoc 11070 *** 1001* NMI *NW Yt 1170 NON

Mel Sim 1030 733 317 MI SO 01 II 207 SA
Mom 10) 0 014 331 331 1 2 2 343 - 7NM 1030 711 NA 31 ,1 201 23 175 11.1
Norm 10) 0 103 0L7 42 242 41 11 311 VI
Oafirm 1000 713 ISA 225 3 3 251 -IA
CONN 1000 57 I 121 101 233 : II 273 1U
CM* IN 0 770 n., 41 153Cowl* 5 1 7 II I 31

MA 83 IP 17.0 fa 2 SA 11 122 UMom KOS 71.2 311 El IA I 11 214 7A
WSW of Cdolo 1001 31 011.4 101 20U Cl S122 23 4 7 1

0
1 V
3 ( 1

II aMN IO

Owls 160 IX 7 $33 225 .3 0 .3 335 A
Noon 1000 241 712 ,1 20 .2 714 (I r)Mb 1100 MA 111 .3 41 21 10 43 31Um 100 0 714 U1 311 I 1 I I 5 220 SANem 1000 II 0 12.11 11 1.5 1 5 103 1.7

Iwoo 100 0 IS 11 1 22 1 2 11 22 11
Kam 1000 PI 12.7 71 30 I 12 111 /IKm* 1031 El SI 17 1 0 3 13 -.2
Loam 1011 El 10.1 41 5 I
MN MO NI A 3 I .:

211 41 0
3 11 .1

WNW INO 115 214 NO 1fbm0m* .2 * 24 II UMO 01 *7 12 3 3 * SO V010* *0 n7 MA 170 * S S d f UWomb IN 4 M I U 21 7 * IS * U
MMOW * 0 MI MA M 0 1 1 4 510 A
Wiwi 1000 11 2 HU 131 5 1 S Isl -1
Umm M 0 070 ISA 3 * 130 II * U
INONIo 1000 013 104 * * 22 II 71 UNM 1000 M I 111 IS 52 20 22 113 UW s IlmOn MO U 7 * 3 4 0 4 0 A
Ws *WI m0 no NA 115 * I 17 NO IA
1M NEN MO 430 $71 22 (115 71 II 4 I U
NM Yoh MO 00 NA 171 12 0 2 20 253 V*MGM* MO NI 111 NO 2 * 4 W 7 12
NM, 00010 MO NA U 5 5 * 7 20 11
Ms 1100 63 14.7 131 10 1 0 130 17MINN 1000 712 NA 13 * It II ISO U
011171 1000 MI U * * 17 22 * U
170401101 MO 0I NI 121 1 I 2 7 no u
motions On 011 U 47 21 1 * * U
2o0 CoMft *0 05 401 421 2 1 4 112 U
Nob OWN 1000 02 1 71 2 2 72 3 57 UTown mo 158 Ns no 1 0 4 212 U
Mos 1001 54 I MA 161 X4 1 I I 371 U
WO 100 077 7.11 1 35 * * * 1.1

Wm* MO NO * ,
1 1 s 4 A

WOW AN ns VA n i .5 1 * 24 7 UMOM* MO SS 111 * II
33

* *
VON WON MO U 7 U * 1 0 3 * -ASoo. 1000 107 U U I5 0 7 U U
%WON; IWO 101 71 7 U N 4 U -1.4

MM ooMalo

SO** US Ooproloo U Esomen OAco to Coo Rpm 1110 Simms, and Saone') C.4 11 W Sney
Immo Smonowia Irt. NO Sow Somona. 102. Ammo aft one unpmeroo moron*NNW IN"

160



156

Chart 1.3

Minority Enrollment as Percent of Public Elementary/Secondary School
Fmrollment, by State
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In 1910, Tairanity madam -restated at least 33 percent of du public school atrolinstats
is rimy South Mamie, Gulf Coot, sod So do States. In 12 Sales, minority
representation nom by al knot 6 percentage points between 1970 and 1910.

161



157

Table 1.4

Number sad Ditributios of Population S to 17 Years Old Who Speak Non-English
LIngeage at Hose, by State: April 1944
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Chart 1.4

Pavan of 5- to 17-Years-Ohls That Speak a Language Other lima
EagNsh at Home
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Table 1.5

Estimated Language-rinorlty 1 Status ad &gbh Language 1Prollciency2 of Population
S to 14 Years Old: Selected Years, 11176 to 1982
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Chart 1.5

fatirted bagasse Miaarity Status and Emilia Language Proficiency of Population
3 to 14 Years Old
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Chart 1.6

Persons 3 to 21 Years Old Served In Special Education Programs for
the Handicapped
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Chart 1.7

Preprirsary Enrollment, by Control of School

Eno Ilsissi b Sousards
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Reprint& y =yolks's* is projected to boom irotighost dte 1911111% and into the 1990's in
both prhic and private awary Week and kiaderptIess
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Chart 1.8

Mlle Preprkaory Fdrallaseat Compared to Id Grade E... -I
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Ptemirntry enrollment in the public saw* equaled or exceeded 1st grade earolimmt in
MOO Sloes in 1912 Many Stases with low preprimary enrollments a MO wetly
expanded their program over the ensuing decade
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Chart 1.!

Number of Public Eleareatary/Secoudary &book by Level at School rod
Grade Spare 190041
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The organization of public elementary /secondary schools was as varied in 191041 as is
had been in 1970-71. For example, sa elementary. Junior high/middle. and secondary
schoob. the most typical glade spans mpresented. st mom. half of the schools and
eamIlments in 1911041.
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Chat t 1.10

Elementary/Secondary Classroom Teachers, by Level

Teachers

MOYSInliS

SOO

1970 1 4 1 1012 1 1 1

hi al yaw

The numicr d public and prorate elementary school leachers is mmected to merest
steadily heginmnit in the mid-19110's. whik the lumber of secondary school teachers
expectcJ to decline until the 1990's
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Table 1.11

'Deeds In Number at Classrooms Teachers per 1,000 Students In Regular
Elarentory/Seoessdary School?, by Coated and Level of School:
1101170 to 1611 1992

Polk School backs Pd at Sdmol %dm

Fri ofltor Brimalsry 8scastry Elmoriemy Soconguy

1970 41.9 N.4 37.1 11.1
1971 III MI 31.4 01.3
1972 41.7 11.3 41.1 01.7
1073 III NI 42.7 111.1
1074 44.2 NS 44.1 NA
1975 461 51.1 46.2 NI
1976 ILI 54.1 01 NA
1977 471 16.1 90.11 55.3
1971 47.9 571 46.1 64.3
1979 41.1 11.1 11.1 01.4
140 45.7 NA 11.9 01.1
11111 41.6 1111 12.3 57.2
11112 41.6 NI 13.3 19.7

roMclo
1913 49.4 NA U.S NA
1964 III 11.1 54.4 0.2
1915 MI 91.4 64.1 16.9
1914. ICI 61.1 N.3 19.6
1147 91.4 1E3 13.1 71.2
1991 NI 62.1 96.3 75.4
194 NI 53.2 16.1 75.7
1900 NA NI 67.2 71.1
1901 11.3 14.1 57.1 71.2
194 N.6 14.4 N.2 71.1

'For mothodoloMal ProVVons of EducaDon Rada b IWO. forthcoming
SOURCE' U S Osportemnt of Educalion. Mons! Co* for Mallon Statics. Saba& o Put* Dementay

Svtalvy Dv Sate* Stlias of Nerouble Elagenvy snd Semidry &iv*. an, Prolvems of
Educate Skala to WV. trlhcoming
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Chart 1./1

^tassooln %doers Per 1400 Students in Elementary/Secondary Schools

17;he or itetersd poyected to rtse somewhat tn the 1980's sod into the

Is not expected to be as aoptectablearas7nhthee'erne197n0a'srY end 4ee°"darY level' The ffiere"e
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Chart 1.12

Estimated Teacher Supply and Estimated Demand for Additional Teh.*.rs

Number,
Mousands

1

.rno

Promoted

1972-77 197842 11E17 1908-22

alSupply of maw Whir graduates

Demand for additional elementary Mohacs

Amand for additional mcondry Mame

Beginning in the mid-1900's, the demand for addii -anal teachers is projected to exceed
the supply It' .ew teacher graduates Elemeptary schools should provide two-thirds of this
demand
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Table 1.14

Carnal Expenditures per Pupil in Average Deily Attendance In Public
WiesaesAsey/Secorbry debate, by State: 1970-71 arl 101142

bwilbous
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,expenditures for Public Elementary/Secondary Education

Taal

Currant

avattitura
alemantayisecnnday
schwa

AI relater

alandilwes

1971 1972 1974 1979 1990

Yaw rep

While anent expendittnes for public elementaryhecondary education appeared so have
doubled between 1970-71 and 1979-20. mow of the Ow was *Abatable In inflation. WAN
adjusted for inflation. expenditures for capital outlay and inns* on the school debt de-
duced sulauntially over the period.
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916

912

ss

SS

0

,2*

Ao

1971 1613 1979 1177 1979 WM 1912

Yost ondsq

When adjuined for ironstone. :he average rainy of public Milani *cake' generally declined
theleglinui the 197014
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Chart 1.20

Change From 1978 to 1982 in Mathematics Performance of 9-, 13, and 17-Year-Oids
on AN Exercises

HO ocNovw

Low schlrowswit

Wool MO

I.
tiTsPOMI

El.
170,4116

1'
4 2 0 2 II 6 s to

Change in coolotogo PLO*

Al. groups of 13-year-old students impmved in overall mathematic% perfonnance. while
9- and l7-year-olds showed few willow changes
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Chart 1.21

Change from 1978 to 19112 in Mathematics Performance of 9-, 13-, and 17-Year-Olds on
Exercises of Knowledge, Skills, Understanding, and Application

bone* slot
1:far.Olde Vrew-Owe

National average

Hqh advevement
Low achievenwit

Wrier Oils 13Yeer 011e

National enrage

r=3High achievement

Low adernnient

17 -tea ale 17-fter-Ore

National average

Hqh achievement itLow adonerrint

-I4 -2 0 2 4 6 6 10 -4 -2 0 2 4 6 8 10

Change in percentage pens C9a-ge in percentage pone

Uneranning Appliallone

PeerOlde Vfar-010i

National average

Hqh adenoma
Low adoevemant

13Yeer42111 1SVew.0Me

National average

ElHigh achievement
Low achievement

17-Yer-Owe 17rew-Olde

National avenge

Hqh achenment
tow achirnmen

v I I
-4 2 0 2 4 6 6 10 -4 -2 0 2 4 6 6 10

Change m Deanne points Change m percentage points

Thirteen-year-old student% in the lowest achievement quande gained significantly at each
learning level of mathematics performance between 1978 and 1962 Other age and perfor-

mance gmups showed minimal changes across all learning levels
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Table 1.22

Average Srknce Performance of 9-, 13-, and 17-Year-Olds in Selected
Assessaseat Areas, by Sex, Race, and Region: 1911142 and
Change from 19711-77

4.4 Grow
Rep

Su
w41 o

ANNIMPII Arm

C44141 14,67
SOMA To *Wm

w411 Society

WM

amp Iwo
1177 le 112.

Pwcwooll
Poets 412

Mop from
WI IW2. tot

1Wowlap
Panto 142

amp kom
1177 lo WM in

Porcoolne
POWs

sysrota. moo*
Awes Part Cana

mop 521 51 '2.1
Swr

Nit - - 521 -11 605 31
hole - 525 -6 534 1 6

Sow
Ms morn - - 551 -1.3 627 '3.3
Sal moll - - 401 3.4 50 7 4.4Ms Iwo* - - 55 3 -1.7 113 2.2NO Web - - 414 13 51 7 4.3

lilting - - 511 -1 2 50 3 2 1
SailMal - - 5 50 57 2 6Wei - - 51 6 -20 61 4 268
Woe - - 501 -20 606 27
13444344. MordMt. 52 4 -.4 56 0 -I A 4 1

Sw
Nit 547 3 505 -4 505 1
Fon* 502 -10 A6 -1 563 3

Sow
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Colnl 11 5 -/ 71 4 -2 1 111 6 - I
Wool 507 -24 1t2 -25 670 1

-7444 wolowowo. evors4161 wen IN 111Y0
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Change from 1977 to 1982 in Average Science Performance of 9-, 13-, and 17-Year-Olds

milmmr,
mom m percentage poets
5 MOM and Society

3

2

1

9

-1

-2

-3

a.tem011e
Same. Technology

13-YemOldn
Science Technology

MOM and Society

5

4

3

2

I

0

.1

-2

-3

canard

17.1boOlds

Inawy

Seance Technology.
and Society

0 Tad Vale male S lack ma Mae female Sack lemie

Students' performance in science herwern 1977 and 190 die iged minimally or was mixed.
depending on the knowledge .tea and age pomp assessed
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.Chart 1.23

High Sdssal Graduates
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(entry 5 3) ' And while the percentage of high school
semen expecting to edam a 4-year degree decreased by
more than 10 percentage points for males and females.
die drop was offset by an increase in seniors expecting to
steed graduate or professional school The proportions
expecting to do post-baroaleureue work increased from
16 percent to 21 percent for males and more than dou-
bled for females from 9 percent to 20 percent

Postsecondary Rdecados Participation
An C1111111111606 d actual postsecondary alumnus par-
ticipates rates subsuenales the rise in female expecta-
tions In 1972, 53 percent of Fowles participated in
some type of peattecoodary education en dr fall follow-
ing high school (indoors. By 1910, thins percentage had
nom to 56 permit (entry 5 4). This increase ion consis-
tent for fenatles enrolled in both 4- and 2 -year menu-
Mu, the rues at which females enrolled increased from
29 percent so 32 percent in 4-year institutions and from
15 percent to 19 percent in 2-year institutions.

Pousecosthry partecipation rues remained genzrally sta-
ble across racialretharo, performance, and so-
cioeconomic subgroups except for decreases among
mites and Hepatic' Overall entry rams for whites and
blacks shaved no change between 1912 and 1980, re-

.maitung a 55 percent and 47 percent, respectively. No
significant differences were evident bewail 1972 and
1980 for the venous performance groups. akhough high
performers continued to display the highest rate of
postsecondary school enrollment. SI percent in 1900
Similarly, students with high socioeconomic back-
grounds enrolled mote frequently than students with
middle or Ion socioeconomic status. 77 percent com-
pared with 53 percent sad 35 percent. respectively
These rates were not significantly different from those in
1972.

The decline in male postsecondary perticipsoon was
coafinedno thiamin the bps socioeconomic status (SES)

As dome Wit sale. ilwe we oho wwielefe tor 1912 hish stool
'MOM V We whims d a "don't 160 , choice is 19112 reduces
coapnbilep will 6e new yeas

group. Their participation directly following high sctv...01
decreased by some 5 percentage points a ,year institu-
tions high SES blacks also shoved a decrease in par-
ticipation in 4-year Institut ons participaoon
rates appeared to hese declined in 2-year and noncolleip-
ste postsecondary schools

Course Participation
Overall Counework of Gradual:a
The high school osnscnps of 1982 graduates show 'he
average credo earned tr. selected subjects from freshman
through senior year Credit is expressed in Carnegie
units, a unit being equivalent to completion of a l-year
count.

An exanunation of units led shows that graduates of
Catholic schools averaged mote credos than graduates of
public or non-Catholic privet schools (entry 5 5) In all.
Catholic school students canted about 23 8 units com-
pared 21 6 units by public school students and 21 3
units by other private school students

Graduates in the academic program and the high per-
formance group, and 11.6e with higher postsecondary

Wooden aspirmons. took more mathematics and sci-
ence courses than other graduates Differences in course-
work participation were particularly evident in science.
when students in the high performance group took al-
most twice as much science as students m the low per
forms= group. 2.9 units compiled with 16 Students
m academic programs took more science than students in

general and vocational programs. 2 8 units vs. 19 and
1.6 units. respectively. Similar differences in science
coursetsking were appment between the lowest and high-
est educational a66116011 groups.

Connewark Recommendations
In A Notion as Risk. the Nalmeal Commission on Excel-
lence in Education advocated stronger Sou and local
high school graduation requirements than existed in 1983
Specifically, it recommended that students seeking a di-
ploma be required to take 4 yeah of English. 3 yews of
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mathematics, 3 years of science. 3 yen. d social
ouches. ore :elf year of computer science Addi-
tionally. the Commotion tamed that college-bound ou-
dems be inquired so take 2 yews of foreign language In
order so evaluate the degree so which high school rode-
os met these nunernents, tramcripts of 1962 high
ideal graduates were analyzed as part of the High
School and Oeyoed Seedy. According to the amounts,
kwei than 2 percent of IRO school graduates met the full
set of curneuks recommeadoens, moluding die foreign
leaguer credit, set forth by the Commission (entry 5.6).
Even with the foreign lamp vecomniendation omit-
ted. fewer than 3 percale of all grachuses satisfied the
Comesiesion's sthrrd for 6e aoa-college-bound Ex-
dodos the compact science mcommenfttion as v-il
would mime this proportion to 13 percent An analysis of
individual subject went shone that die social etudes
recommended= was met by the largest percentage af all
padustes (65 percent) and the computer science recom-
men6boo by die strollem percentage (13 percent).

The type. sue, and teatime of the school that graduates
had headed were also examined in relation so the per-
cottages fulfilling the recommendmons. The type of
high school that es. whether It spouted the 9th through
12th grades or was a pit of a combined elementary/
secondary school appemel so be unemomased with the
overall percentage of graduates who met the Commis-
sion's nicosamendahons. Yet. when school sae was ex-

ambled. graduates of echo* with enrollments between
600 and 1.800 sae mote likely to have met the full set of
remmmendanons For both the college-bound and non-
college-bound than those wbo attended schools with
smeller or larger enrollments. Differences by school size
were, however, less evident in coursooking in individual
subject meas. Finally. school location showed some asso-

ciate. with mottle the recommendations. High school
gradual% of 1982 to the Middle Atlantic repon. for
example. sae the most likely to satisfy the various sets
of curricular recommendanons So, too. sere graduates
from high schools in suburban areas. If only cl zhtly
more than graduates m other areas

Differences were also apparent among students with

varying charactenstos. Smaller pocentthes of graduates

meeting the Commission s recommendation were asso-
mated with lower educational moration% (entry 3 7)
This was most code t for students expecting to discon-
tinue their formal education after poluation and for
those planning to take some postsecondary education.
but less than 4 years of college Graduates expecting to
mend 4 or more years of college were most likely to
satisfy the curricular recommendations. although fewer

than percent met them all Except for computer sci-
ence. each subject area recommendation was met by at
lag half of the 1982 high school graduates aspiring to
earn a college degree

Academic Bodes From Freshman Through
Senior Year
Further analysts of student ti' critic vestals that 1982
high school graduates took . cameo* in academic
blocs (English. mathematics, science. and social stud-
ies) in thew senior year than in earlier grades (entry 5 8)
Although students. on the average. earned over 5 Car-
negie credits each year. the credits in these academic
subjects declined from 3 6 wins to die 9th grade to 2 6
units in the 12th grade. This decline was typical for all
students. repedless d race/ethnicity. socioeconomic sta-
tus. or other student or ohool characieneic Substantial
differences were evident. however. among various pour
in the number of units taken per year in these academic
subjects. For example. whites generally earned moue
codes m academic basics than black% and Hispanics
Likewee, gudents from a high socioeconomic back-
ground. those in academic programs. and those in Catho-
lic schools earned more basic academic credits than stu-

dents in other categories

The decline to the total number of credits earned at
sucaessive grade levels was also evident for several e-

lected subject meter atom particularly mathematic and
science The average credit earned for ma hem was

0 9 unit in the 9th grade. but declined to only 0 A unit in
the 12th grade (entry 5 91 Similar! the average credit

earned for science was 0 7 unit in the 9th grade but only

0 3 unit in the 12th grade In contrast. the average
number of Carnegie units earned for English remained
about the sane over the 4 yens

205
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Mkrocomputer Coursework
The slight maltase in tlr vamp credit earned in com-
puter science may be due to de increased amiability of
microcomputers in schools The use of microcomputers
Mtn from elementary through secondary levels. read-
ies to figures released recently by Quality Education
Data. Incorporated IQEDI. A far grater percentage of
high schools have ma°s than do elementary schools
(entry S 101. The me or imam in elementary schools
look a peat pimp between 1962 and 19113. Elementary
schools had more micros in 1983 than did Junior high
schools 1962. wink the use of microcomputers dou-
bled at hr junior high level and increased by 50 percent
at the sensor high level.

A survey conducted by /ohm Hopkins Uanersny also
provides mformation pm the amount of time due average
u ser spends on the compiler per week At de secondary
level, a typical student learning programming used the
computer 55 minuses drum de neck compared to 17
mows used per week for students doing drills or re-
medial work. Meracomputers new also frequently used
a secondary schools for word or circa processing The
typical secondary school micro-user spent 30 MIMICS on
a computer per %seek for editing said writing, or in
connection wills a science or electronics laboratory
Wink dui was half the amount of time a programming
student pl. it was twice that given to students wing the
equipment for drills and portice.

State Requirements

Graduation Requirements
In 1960. 39 States and de District of Columbia required

itesignated number of Carnegie units for high school
graduation. according to data released by the National
Association of Sea-ai ry Schor Pnnapals In a tele-
phone follow-up. NCE:. found Mil between 19110 and
1982. 22 States and the D strict ciColumbia approved or
proposed new high foCtoo..1 graduates requiremenb len-
t" 5 111.: A few States proposed Store -level require-

An slew of Slag rapawAllellb n.t 140 podewsue di wad-
able w tc biennou Caamman she Stan pablecons Seek
Lamm Lewin. Lam,/ 19N4 m am al readable a Inc Me dal
mesas far Oh axon ware hems canopied

metro where there were none. and several others added to

existing requirements Some States mat already required
a minimum of 20 units did not enact any changes Coto-
rado paused a total of 111 units as necessary for high
school graduation in 1982-83 where no State-level re-
quirements had ended before. Indiana approved 3 addi-
tional units. effective in 1982 -83, and Louisiana and
North Carolina each approved 2 additional units. Eight
States approved additional units effective sometime after
1982.83. while 13 States wen considering changes or
further lesbians in requirements from the 1980 base.

A number of States have initiated changes 1.1 =theme-
Ics and science curriculum requirements for high school
graduation since 1980 Alabama. the District of Colum-
bia. and Idaho each approved I additional unit of made-
manes for high school graduation. to become effective
after 1983. while changes or lemmas in mathematics
requiremems effective after 1983 were under considera-
tion in 1 1 other States (entry 5 12) Both the District of
Columbia and Oklahoma approved I additional unit in
science as necessary for graduation from high school
Science requirements that would apply to graduates after
1983 were under study in mne other States.

Minimum-Competency lksting
In an effort to improve the quality of education in public
schools. many States have adopted provisions requiring
minimum-competency testing of students. By 1983. 10
States required such testing to insure students meet a
designated level of proficiency is determined by State or
local aithisnwes. or both (en / 5 131. Of those States
that reported the government level setting the standards.
21 set them at the State level. 10 at the local level. and 7
at both levels Twenty-five SinICA tested students below
the 5th grade el. and nearly all 10 Stales leported
testing above the 8th grade. Five States expected to use
competency testing for grade promotion At the sow
time. nearly half ./ the Sties planned to use rating as
pert of their high school graduation requirements. r.
means to identify students needing ram:dation. or for
other purposes Fifteen States had already begun using
testing for their graduating classes, and five mow had
plans to do so
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State University Admissions Requirements
During the summer of 1982. the Naticsial Association of
Secondary School Principals INASSP) developed a sur-
vey to determine requirements for college admission to
Slat- universities Revisions of these admission. policies
could have a significant impact on the high school cum-
ulum. causing more students to enroll in certain aca-
demic courses

Admission requirements varied greatly from State to
State. each State having established its own formula for
admission A high school diploma was sufficient in IS

207 .

States to allow aumission to the State university system
(entry 5 14) Some States. however. placed additional
qualifications on entering students, such as adequate test
scores or grade point averages Revisions to toiler
admission requirements for State universities were under
study in 20 States The course requirements most com-
monly increased were in mathematics al, social sci-
ences While no State admissions requirements met the
National Comi 'scion's recommendations for high
school gradual. o. State university admission require-
ments came closest in Delaware. Iowa. North Carolina
and Vermont
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Chart 5.1

Dropout Rates of 1980 High School Sophomores
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Among the sophomore class of 1900. American Indians/Alaskan Natives had the hib,...mr
dropout Me 129 percent) of any racial/ethnic group Higher dropout rates were also
associated with low socioeconomic status. poor academic performance. and enrollment in
non-academic p.grams
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Chart 5.2

Reasons Cited by 1980 Sophomore Dropouts 9.er Leaving High School
Before Graduation
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When 1980 sophomore dropouts were asked why they left high school. white males more
frequently indicated they did no like school Minority males most often cited poor grades;
white females indicated marnage and a dislike for school. and nnonty females cited poor
grades and pregnancy
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'amble 5.3

Distributions of High Wood Senior Expecting to Attain Designated
Loeb d Edocatioo, by Sex: Spring 1,72, 19SO, and 1982
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Chart 5.3

Distribution of 1972 and 1980 High School Seniors Expecting to Attain
Designated Levels of Education
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The percentage of high school semis expecting no further education increased for males
between 1972 and 1980 from 16 percent to 21 percent. but declined for females from 22
percent to 13 percent The percentage of female serums expecting to mend graduate or
professional school more than doubled during that same period. increasing front 9 percent
in 1972 to 20 percent in 1980
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5.4

Postsecondary Edo ation Participetion Rates of High School Graduates
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Chart 5.5

Carnegie Units Earned is Matheniadcs and Science by 1912 High School Gradus tea
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Graduates of Catholic high schools in 1982 ipzrally earned more nuth and science
credits than 'radon' of public schools Additionl math and science coursework wsa

associated with academic and high performance subgroups. and with higher ponecond.
ary educational aspirations
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Chart 5.6

Percent ci 1982 High School Graduates Who Met Various Sets ci Curricular
Recommendation of the National Commission on Excellence in Educadon
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High school graduates of 1982 in the Middle Atlantic region were most likely to have met
vinous leconvnendations made by the National Commission on Excellence in Education.
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Chart 5.7

Percent d 19112 High School Graduates Who Met Curricular 1Ftecommendstions of the
National Commission on Excellence in Education, by Educatbstal Aspiration
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Thble 5.8

Averav Number of Carnegie Units Earned by 1982 High School
Graduates in Seleded Academic Subjects, by Grad: Level and Selected
Badcpiend Characteristics: 1432

Owacinsbc

Avow
Undo
baud
M Al

Mimi

Amnon Units Emil n Medd Acadstrac Meets Only'

Toil

Gado m Wool

9111 Grade 10M &ado 11111 Gado 12th Grade

AI poidlss 213 129 39 35 32 26
Nobel d school

Mak 215 125 35 34 32 25
COW 240 157 43 11 39 31
Olid NNW 21 1 15 3 . t 4 2 4 0 3 1

Itionolluncitr
Wit. nonNopum 219 132 37 36 33 26
NM. comispose 211 119 32 32 30 25
Mord 21 7 11 7 3 3 3 2 2 9 2 2

Seciononome status
Loa 213 115 34 32 21 22
Wee 211 12' 35 35 32 25
MP 223 147 39 40 31 30

SII-loporld Apt school mown
Amami n5 151 4.1 4.1 4 I 3.3
Nodal 21 3 117 3.3 3.2 2.9 2.3
Nialosil

lidlon

21 4 10 7 3.4 3.8 2.1 1.1

WNW 220 144 40 40 36 23
Mith Central 215 126 36 35 31 25
NO 215 122 34 33 31 25
Wad 224 122 33 32 32 25 so

lams Engus. melhomaics. mend. and seal Niles
fCroMaud Is Nen din mill tampions ein Ihs "dim pale candy duo to mil sin* sr . and a
bIh nomniftwes ris
NOTE TN Gnome ost o a mum el nonurersoi sot mdfourd err01011 for tlM =OW Cl, 1 -you
Own
SOURCE U s onossont Cl Eduction. 11Notil Coif for Educznon Stoustscs, Mon School and Boyond Nutty.
Mail ao, unpublarid tabulabora (October INN.



Chart S.8

Average Number of Carnegie Units Earned in Selected Academic Subjects by 1982 High
School Graduates, by Self-Reported Program
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High school graduates ci 1982 took less coursework in academic basics in their senior year
than in eater grades. regardless of their program
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'Ilibk 5.9

Average Number of Carnegie Units Earned by l982 High School
Graduates, by Grade Level and Subject Alta: l9112
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Chart 53

Average Number at Carnegie Gelb Earned la Selected Subjects by 9112
MO School Graduates
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High school vaduates averaged half the number of mathematics and science aedin in
their senior year as in their freshman year
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Table 5.10

atange From 1982 is Sdtools Using Microcomputers sad Weekly Use of
Microsompuiers Is Elementary aid Secondary Schools, by Type of
Activity and Level: 19113
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Chilli 5.10

Use of N1 krocompnters In Elementary and Secondary Schools
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The percentage of schools using micmcomputers dam than doubled et the junior high
level and increased by 61 percent et the senior high level between 1962 and 1963.
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comp..:er literacy miduction than in other computer activities
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Chart 5.11

States That Have Approved or Proposed Changes in Requirements for High School
Graduation Between 19110 and 1933
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Between 1980 and 1983. 22 Stales and the Distnct of Columbia approved or proposed
increase% in the number of units rewind for high school graduation These States *me
generally cluttered n the Wale Atlantic. Ohio Valley. Southwest, and West.
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Tabk 5.12

Number of Carnegie Units Required in Mathematics and Science for
High School Gradnadon in 1900, Approved or Proposed Changes, by
Slaty 19112-113
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Chart 5.12

States UM Approved or Proposed Changes in Mathematics and Science Requirements for
High School Graduation

Between 1910 and 1963, 20 Sums and die District of Columbia proposed or approved
increases in die mamba of mathematics units required for high school gradumion, and 11
approved or proposed changes in the number of science credits requited.
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Chart 5.13

Miimuo-Compelescy UM* for High School Grodoodow

MT ND

SD
wY

4.

MN

IA PA to
""Nr"

WV
KS MO

,11110k

. MIS

H1

abiting teal 'or
high kW graduation

F,2 allbslinoteer wp%

In 19113. 22 Nees used or expected to i.se minimum competency testing In, high school
graduation. and another 18 States won' it for other purposes
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Thbk 5.14

Number of Caraegie Units Required for State University Admission, by
Subject Area and State: Rdi 1982
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State University Adndssions Requirements
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College admission requirements for State umversities were under study in 20 States in
1982 Although no Stale met the recon-mendations for high school graduation net forth b)
the National Commission on Excellence in Education. State university admission require-
ments came closest in Delaware. lows. Maine. North Carolina. and Vermont
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THE FAILURE OF HIGH SCHOOLS AND THE PROGRESS OF EDUCATION 71

capitalism has had an enormous impact on the schools and on the role education
plays in American life.

During the late nineteenth century the very meaning and social purpose of
education changed in response to the growing importance of market relations,
or perhaps in response to klieft about their rowing importance. For most of
those who struggled to create public schools in the 1830s and 1840s, education
was valued for its moral and political content The common school crusaders
sought to assure that all Americans would attend elementary school and would
be exposed to the same curriculum. One vie w, associated with egalitarian
hopes, was that such schools would reduce the effects of economic class
divisions by educating children from different groups and classes in the same
schools and distributing knowledge more equally among rich and poor. By
providing equality of educational condition for children, common schools
would help create an equality of political condition among adults, thereby
improving the chances that the great experiment in political democracy would
succeed.' Another view, associated with conservative fears, was that such
schools would resocialize immigrants and the poor to instill the appropriate
beliefs about crime, private property, obedience, and work. In this view,
schools would inculcate those beliefs that conservative reformers thought
families and churches were no longer instilling effectively. In either view,
schools were understood as a moral and political force, an agency for affecting
beliefs, ideas, and political relations. And in either view also, schools were
important because they would strengthen community ties.

With the growth of industrial capitalism, however, education came to be
valued more in technical and economic terms. Part of the folklore of moderniza-
tion is the notion that specialized technical knowledge is the key to economic
development. This idea took hold powerfully in America, and by the early part
of this century it was already an article of faith that special technical knowledge
was the key to prosperity in the modern age. The flowering of this idea brought
a wave of enthusiasm for science, technology, and the professions, and a passion
for specialized formal education. One early fruit of this enthusiasm was a
remarkable multiplication in the 1890s of career-oriented high-school courses in
accounting, secretarial work, surveying, drafting, and similar fields.

, Another theme in the folklore of modernization, especially pronounced in
the United States, was the yew of life as capitalist competition. Entrepreneurial
success stories became a staple of popular culture in the late nineteenth century,
and small epics of competitive success dotted newspapers and magazines. As
visions of rags-to-riches infected the American imagination, competitive success
became a popular commodity. Capitalist competition was democratized it was
not only the preserve of Rockefeller", Carnegies, and Morgans, nor did success
depend on the accumulation of such gargantuan fortunes. Ordinary families
could compete on a more lifelike scale, among other ways, by "inveAing in the
future" with more education for their children. And schoolpeople, struggling to
find a place in the new world of modern industry and competition, began to
advertise education as a technical preparation for economic success. The 1890s
saw the first large flowering of the notion, later to become dogma, that
schooling and the formal, technical knowledge it imparted were essential
commodities in capitalist competition, commodities required for the economy's
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NEW DOCTRINE AND ORGANIZATION

This was the first in a long series of uneasy accommodations between the old
democratic goals of equal access and universal attendance and the competitive
economic meaning that became attached to school achievement later in the
century. Americans have pursued equal access enthusiastically, but their beliefs
about the competitive importance of schooling also have encouraged them to
pursue policies and practices that pull in the opposite direction. Cne example of
this, noted just above, has been the persistent tendency to greet the approaching
achievement of equal access at any level of the school system with fevered
enthusiasm for more education at the next higher level. Upward expansion
protects competitive advantages for those who can purchase more -schooling,
but it also reduces the value of the soon to be universally held lower diploma,
thus creating a relative disadvantage for those whl cannot afford more
schooling. Inequality, reduced at one level, is simply moved up a notch.

Further evidence of competition has been the effort to protect competitive
advantages by means of internal differentiation, especially within the transition-
al level of schooling. Within two or three decades of the outbreak of the high-
school fever, for example, skyrocketing enrollments brought an increasingly
diverse population into secondary schools. Although students from middle-class
and lower-middle-class families were still much overrepresented, more and
more children from working-class backgrounds were enrolling. By the second
decade of this century the high schools were on the way to becoming -,, mass
institution with a quite diverse population. To accommodate these develop-
ments within the framework of intensifying competition over education, the
schools dramatically changed their internal organization. Secondary schools had
begun to multiply their offerings in the 1880s and 1890s to meet their students'
more varied academic and occupational interests, but the basis of assignment
was student choice. Shortly after the turn of the century the high schools were
reorganized in a stratified fashion on the basis of student ability and occupation-
al destination, with educators claiming much more authority over student
assignment. Both the curriculum and the schools' organization were reshaped,
roughly along the lines of the American class structure. Preparation for
professional and technical jobs was allocated to academic and college entrance
tracks, while preparation for lesser jobs was handled by several other curricula,
Ranging from general through clerical to vocational and manual trades. The
social-prestige structure within the high schools followed this hierarchy.
Educators spun elaborate technocratic fantasies, advertising the new organiza-
tion as the centerpiece of the industrial system, a finely tuned mechanism
designed to finish its human "raw meet Ws" according to the varied skill
demands of different occupational strata and to channel the finished products
toward their proper occupational destination.' If overheated prose could have
done the trick, schoolmen would have taken their place at the tables of the
mighty, making weighty decisions about the destiny of the industrial system
and those toiling in it.

Although no such reshuffling occurred, there was a radical redefinition of
educational equality. The older doctrine of equality of condition was amended,
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relaxation of academic standards to accommodate a more diverse student
population. That was often the case, but despite these arguments, child-
centered refs a has made condnuing, though not steady, headway since early
in this century. More relaxed schooling became possible at the elementary level
as long as the market-oriented competition was maintained in the high schools.

A second indirect effect of rapidly increasing secondary school enrollment
appeared in Americans' vision of the high school. By 1950 roughly seventy-
seven out of every hundred adolescents old enough for birth school were
enrolled, a huge jump over the figure just two decades earlier. And a
disproportionately large part of the increase comprised black students and those
from poor families. In consequence, in the 1950s the high schools became a
social problem. Prior to that time the chief problem of secondary education that
occupied ular attention had been getting more students to attend. But once
attendance was well on the way to becoming universal, the situation was
reversed: high schools themselves, rather than the lack of students in them,
became the problem.

The history of the high-school probk n began in the 1950s, then, and
appropriately enough, in its first incarnation the problem seemed to be a decline
in the quality of education, a weakening of the cu riculum, and a relaxation of
academic standards. University academics from Arthur Bator" to Jerrold
Zacharias attacked the quality of education. With the Lunch of Sputnik, federal
funds for improved curriculum and teaching followed in short order, especially
in science and language, and exclusively for college-bound students. In 1959
James Conant's The American f igb School Today" was published, attacking the
low quality of educatioa available and proposing the creation of large consoli-
date] schools to improve offerings. Perhaps Conant's chief concern was the
education of academically talented students, which he felt was slipping badly.
The book was a great success. The tone in these developments was nicely
captured by the central query of John Gardner's Excellence in 1961: "Can we be
equal and excellent too?"16

In the mid-1960s concern about the quality of secondary education shifted
briefly from excellent,: for the talented to equality for the disadvantaged.
Indeed, the high-school problem temporarily receded during Lyndon Johnson's
presidency, overshadowed by broader worries about the caliber of education
generally available to the poor and to minorities, and by a sense that
intervention earlier in children's liver was crucial. But by the late 1960s the
high-school problem had returned, this time in a somewhat different intima-
tion; it now seemed to center in student protest, school disorder, and drugs. A
panel of President Nixon's Science Advisory Council headed by James Coleman
produced Yong: Transition to Adidtbood" in 1973, a volume that announced the
existence of a separate "youth culture" that tended to create hostility to adults
and work and that shielded adolescents from proper socialization to adulthood.
High schools were a central villain in Coleman's viiion of the problem, for in his
view these schools reinforced the youth culture by isolating students from the
social and economic realities of adult life. Coksnan prescribed a range of
endeavors to break down the barriers between :ichool and work, to reduce the
school's grip en youth, and to promote more contact between adolescents and
adultsa ategory in Coleman's analysis that seemed not to include high-school
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teachers. Other reports during these years proposed dismantling the large
comprehensive schools that had been built partly in response to Conant's book,
and to get high-school students out of school by reducing compulsory atten-
dance requirements.

Since Youth: notifies to Aid:hood, the high-school problem has resumed
something like its earlier guise. In the and -1970s anemia' was focused on the
decline of SAT scores, a phenomenon exonsiveiy reported in the national press
and fel stedly investigated by blue-ribbon panel:, and academic experts.
Although the actual scope and origin of the decline remain in doubt, most
commentators held that the lowering of academic standards m high schools was
an important cause. Frank Armbruster, r. defense caalyst and a colleague of
Herman Kahn at the Hudson Institute, published so extensive attack on liberal
curriculum reform and progressive torching methods in high schools. He
regarded these as prime csur or of the decline of test scores."

Lea in the decade attention turned to what some observers saw as an
explosion of private mcondary schools. The growth of Christian academies,
among others, seemed evidence to many cornrow *tors that the public high
schools could no longer educe for "character," as presumably they had once
done. The moral failures of high-school education now occupy center stage.
James Coleman has just published another study, this one of public and private
high schools. The results, he announced, show that private school ;:tudents
produce better academic work than similarly situated public school students,
and that they do so because private schools are better able to enforce a moral
climate in schools oriented to achievement." Dander, a journal concerned
with high schools and their students, recently began publication. If anything,
concern about high-school problems appears to be growing. The Carnegie
Corporation of New York has just announced its support of two national studies
of American high schoolsone headed by Ems Boyer, a former u.s.
commissioner of education, the other, by The000re Sizer, a former dean of
Harvard's Graduate School of Education and, until recently, headmaster at
Phillips Andover.

THE PARADOX OF EQUALITY

The sense that tha .t is a grave high-school problem is thus item one effect of
the changes in American high schools that csole about as the schools became
more equal, at least allmcut. In part this is due to the anxieties that
accompany egg' ; Alan achievements in a highly competitive society. %Y. t only
one exception, American attention to high-sehool problems since 1950 has been
focused principally on the problems of advantaged students; and those worrying
about the problem have, with few exception:, been drawn chiefly from the
intelligentsia, not the working class or minority groups.

But, the worries about academic standards have also been a sare .eaponse to
the paradoxical consequences of equality in U.S. education. Viewed from one
perspective, by reducing great inequalities of access, America has made great
strides in seconder) education since World War II. By 1979 state reports
showed that roughly ninety-nine out of every hundred students were enrolled
in secondary schools, and that about seventy-five out of every one hundred
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grades. Social promotion is a way of coping with the effects of more equal
attendance, though at the cost of debasing the value of the high-school diploma.

Taken by themselves, these changes have probably had a corrosive effect on
academic performance. But to complicate mitten further, a appears that as the
high-school curriculum has been simplified over the decades, standards for
literacy have been rising. 24 When we speak of literacy today, we tend to mean
the ability to read in order to learn something new, or more simply, to be able to
follow written directions. However, not until the time of World War I did the
ability to read silently and understand an unfamiliar text become the goal of
mass education. Prior to this time literate individuals were those who could
declaim familiar texts aloud. Getting new meaning from textsin fact, getting
my meaning front textswas not the goal of reading instruction throughout the
nineteenth century. Some educators encouraged reading for meaning, believing
that it would make reading instruction more "palatable" to children, but their
influence was not great.zs

The pressure to change the old, simple conceptions of literacy and reading
instruction grew slowly in the late nineteenth and early twentieth centuries, but
the catalyst that first turned reading into a social problem was, again, the new
standardized tests used on army recruits during World War I. When these tests
were first given, a large proportion of recruits failed, even though they had
completed enough years of schooling to support the assumption that they could
read well enough to pass. However, the Army Alpha test required the reader to
read silently and answer questions on new material. Reading instruction, as
well as the definition of literacy, began to change, partly as a result of the test
scores and partly in response to increasing levels of education in the population.
The older definition of literacy slowly gave way to one that demanded a higher
standard of achievrnent. But the tests that promoted a new and more difficult
definition of literacy also convinced many educators, including life adjust-
ment advocates, that 60 patent of the population were not very bright. And
this conviction reinforced efforts to water down the curriculum, including the
slow decline of reading difficulty in textbooks over at least the last thirty years.
Thus standards of literacy have been risingas high-school reading requirements
have been relaxed.24

TRANIcORMATION OF THE HIGH SCHOOLS

Access to high school has become more equal during the course of this
century, but educators have responded by nforras that have sometimes debased
the content of secondary education. These developments have been complicated
by others that followed World War II, when high-school attendance rose to
more than three quarters of those eligible. At that point high school was no
longer the last step before work: soon more than half of the eligible population
was going on to some form of postsecondary education. One effect of moving
the competition for educational attainment up a notch to college was to create a
more socially sheltered atmosphere for the high schools, much as the high-
school fever deflected some competitive pressures from elementary schools,
beginning earlier in this century. Whue postsecondary education may not
become universal soon, its growtn has encouraged expansion of the age
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both academic and capitalist competition have become easy and even fashion-
able, and have weakened the old assumption that doing well in school garners
economic rewards in adult life. Whether researchers argue that schools do little
to reduce economic inequality, or that schools do much to maintain and harden
inequality, or that the economic returns of schooling e been exaggerated
whether or not schools increase equaliry29 these challenges reinforce what
students and teachers know about the economy, youth unemployment, and the
like. Along with the broader conflicts that have been played out in schools, they
have encouraged students and teachers to produce their own challenges, in the
small political life of classrooms, in teachers' meetings, and the like. By now
many students and faculty simply do not believe that the institution is fair, or
that it is organized to serve them respectfully or well. For the first time many
are willing to say so.

Awareness of social problems can be helpful in solving them. But the greater
politicization of students and faculty itself contributes to the problems of high
schools, because there is now a more widespread and forceful sense in the
schools that they are in troubleperhaps, in some sense, even illegitimateand
this makes them less viable. In many schools, teachers and administrators must
work harder than ever to gain or maintain authority. The problems of
inequality in education are now more visible to students and teachers. This
awareness has made the schools livelier but in certain respects more difficult
places to work.

High School Reform?

Ours is not the only way to tell the story. High-school problems appear in a
variety of distinct and vivid terms to those embroiled in them. Teachers may see
them as a collapse of interest in academic work or as a loss of faith in teachers.
Administrators worry about an upswing of defiant behavior. Parents are
distressed that their children seem to take school so lightly and to disdain the
path by which they made their way. Gears see a loss of nerve or a relaxation of
larger competitive energies. Whatever the dagnnsis, together these ideas have
oncespio added up to a sense of crisis in the high schools, to heated opposition
to some recent developments, and to cries for reform. Some partisans focus on
the quality of instruction in reading, writing, and mathematics; others object to
recent curriculum reforms on the grounds that mini-courses and studies of
academically marginal material reduce the opportunity to learn more basic
subject matter; still others attack the new interest in ethnic studies as irrelevant
or worse. And some reject these innovations as racist or discriminatory because
they relax standards for minority groups or the poor while leaving more
demanding work available to advantaged students. The objecting teachers,
parents, and public officials support a liar of winterreforms, perhaps the most
popular being minimum competency testing. Advocates hope that these
new tests will provide incentives for students and teachers to work harder.
There is a revived interest in teaching "bask skills," in private schools, and in
religious education.

These school wars sometimes caricature sane reform impulses. The mini-
- mum competency testing movement, for example, has spawned tests that are
poorly made and that lack sensitivity to school curricula. To the extent that
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88 DAVID E. COHEN AND BARBARA NEUFELD

upon the intelligence of its citizensthe in proportion as they become wise they become virtuous
and happy diet the period for forming a good and useful citizen is m youth, ere ignorance and
crime have deluded the mind by a lengthened dominion over it, and therefore that an early and
suitable education for achh child n of penury importance in maintaining the public weal . . (We
desire) the establuhment of institutions where the children of the poor and the rich may meet at that
period tilde, when the pomp and circumstance of wealth have not engendered pride; when the only
dninction k .own will be the cekbrity each may acquire by their acts of good ../ship, when the
best opportunity is afforded for forming associations that will endure through life, and where the
obloquy attending the present est= not attach. (Workingmen's Pao) , 1838) In addition, there
are a number of individuals who expressed great Interest in the educational system of the nation and
who developed plans for such a system. Several of these are described m Allen Oscar Hansen,
Lamb:a ad Ammo Etlexatun w the Eighteenth Century. (New York: Octagon Books, 1965.
Originally published by Macmillan, 1926.)

'See Edward A. Krug, The Shaping of the Muroran HO School (New York. Harper & Row, 1964),
especially chars 8, for a description of the changes in high-school programs; and chapter 9, for
changes that related high-school program to opportunities in the work force.

'Ibid., chapter 8
'Ibid., for a detailed lustonol description of these changes.
*There have been several changes m the meaning of "equal opportunity" in educatux.

throughout our history. "The original concept of equality of educational opportunity was based
primarily upon the proposal that no one of superior intelligence should be denied the opporturwy to
continue through elementary and secondary schools, through the talky and the university. We had
a one-track school system. . . . We no longer believe that a single-track school system provides
equality of educational opportunity. In our more progressive school systems, the traditional
elementary school and senior high schools have been replaced by schools which seek to provide
unique opportunities for boys and girls who vary greatly in their ability to acquire skill or
knowledge. . . we have provided schools in which individual instruction is given, others in which
groups are organized with respect to their general intelligence or special abilities, classes for those
who are backward, delinquent, physically handicapped, and the like. . . . For the high school,
which was available for only the top ten imam in intelligence, we have provided the comprehen-
sive high school with multiple curriculums, enrolling more than fifty percent of all boys and girls of
high-school age. (Proceedings of the 68th Annual Meeting of the National Education Association,
1930) This change m the meaning of equal educational opportunity is noted by other authors.
Martin Trow notes that prior to the development of mass comprehensive high rr.hooh, equal
c?portunity meant "the right of all who might profit from secondary education as so defined to
enjoy its benefits Geographical location and laymenl condition were the obstacles to be overcome
in achieving this goal. However, as the first third of the twentieth century ended and enrollments
swelled, and the impact of Del, ideas emphasizing the central role of the child in the educational
process took hold, the definition changed. Comm notes that equal opportunity came to mean
"sunply the nght of all who came to be offered something I value, and it was the schon:'s obligation
to offer it." (In Martin Trow, "The Second Transformation of American Secondary Education,"
harnerraval Jams! if Congterattve Secsskgy 2 (1961144-65 ) This shift in meaning has profound
mph:mons for the secondary schools, which now must offer programs matched to the needs of an
expanding and therefore increasingly school population. The schools' success is now
fudged by a new set of criteria rather than the provision of one particular curriculum

"For the text of Walter Lippmann's comments, see N. Block and G Dworkin, The 1 Q
Contntveny (New York: Pantheon Press. 1976e. Also, see George S Counts, School sad Society on
Chicago (New York. 1928) and "The Senior High School Cum alum," School Review sal Elettatteny
School Javntal, Stelestentay Eineationel Measgrapk, no. 29, 1926

'These numbers and the statistics on college attendano- were taken from W. Vance Grant and
Leo J. Eiden, Dwelt of Eineattossal Stamm, 1910 (Washington, D.C.: National Center for
Educational Statistics, 1980).

.2These efforts occurred m the context of educators' growing ososternanon over the increasing
popularity of elementary education. As universal attendance approached realization late in the
nineteenth century the schools were deluged with elementary students from working-class and
unmigruit homes. Educators tried dozens of ways to organize elementary schools to deal with this
new variety of students. Many schemes, acme quite ingenious, were devised in the 18110s and 1890.
and tried for a time. But within a few decades, ability grsupings on the basis of scientific tots seized
the imagination of educators and carried the day.

...here is a persistent tendency among working-class and minority families to reject child -
centered reforms, doubdess because children from such families are more likely to have only
elementary education. In the American context, this reality encourages their (undies to place a
premium on an education that promises to prepare them for work.
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"Arthur Eugene Bator, Eektastmend Wameleade; Ti Rom e frost Lesness g err Ow Peek Sank
(Urbana: University of Illinois Press, 1951} also, Mortimer Smith, And Madly Tenth (Chicago: H.
Repay Co., 1949).

lames B. Canent,T e Amnion HO Same Today (New York: McGraw-Hill, Inc., 1967).
lohn Gardener, Evedhsee: Co We Do Lind Ali Exams To? (New York Helper & Row,

1961).

"James S. Ceram it al., Yew& Tennis a A/dated (Chicago. University of Chicago Press,
1970.

"Fronk AtmOnster, Or Mimi er*plal hew. HOW Amnon Earwax. Ha Falai (New
York New l'ork Tines Book Co., 1977).

"Coleman subsequently agreed with some aides that the evidence did not support these
conditions.

"Grant and Wens Dip. ef Easestimel Sat sales, 1910.
"Some of the aseptic ego which special education children have been sorted have clanged

over the years, males precise difficult. However, the absolute increases in the
numbers and propartm of these rMWrai sending school have been astonishing. In 1922, for
example, the U S. Census lists 23,000 " children in the schools; this was 0.1 patent of
the total school population. By 1932 the Carer reponed lortmence of 164,000 excemonal
children having a wide variety of bor,dices in all twelve grades -.0.S7 purees of all school children.
By 1980 nearly 10 percent of children between the ages of three and twenty-one were enrolled in
spend educate dosses.

"Indeed, so extensive has the high schools' cove rage be se that reformat are now vying to
all attention ua meaner and mare minim' segments of be populsen: dikken of migrant wakes;

expelled; students in Ise with no facilities; and Ingham demote rural areas where
Nudes who are need, or , though mend; students who have been suspended or

there are no high schools.
"This &mem of life enemas education draws hanily on chapter I l of Richard

Hohadter's Ana-aselkeesedinn s Amnon Lift (New York: Veep Books, 1966).
"The dismission of historic-I changes in the meaning of literacy relies heavily on three sources:

Daniel P. Renick and Lauren B. Renck, 'The Name of Literacy: An Historical Exploration,"
Hamel Edmond Review 47 (3) (1977k Eugene Radwin, "LitothYWhin and Why," 9uoolif31011
papa submitted to the Harvard Graduate School of Education, November 1978; and a conversation
with Jeanne Choll, preheat of education, Hared University.

"Resnick and Renick in The Nature of Limey" mate an imp een point in this reptd.
They wee: "Unless we intend to relinquish the criterion of semiraos so the god of teeing
instruction, that is little to go leek to in terms of peogo t. method, mrimi, or school
organization_ The old triedrand-mra approaches . . . were designed neither to achieve the lir tray
seemed sought today nor to saute successful literacy for everyone. . . . early napping out and
selective promotion were in ha used to agape problems dat must now be addressed througha
Ptdololly odequom to todoaltrodoin 315)

"Some aadysts of the that have manneract the recast decline in as scores point to the
eladonship between do ddRcuky of the ems and die test scares. They argue the over the last
thirty yams the &Menge of the texts, particularly, but not only, at the elementary
plummeted, sed that this helps to cede Iowa test scores, especially the top stueeras.
Jeanne Chill bade this point us testimony before the Suhconinittee on Art and
Humanities of the Committee on Labor and Human Resource, U.S. Senate, 96th Congress, 1979.
In addition, in An Anatol rTatlesk Minim es Axles* SAT Sera, June 1977, Chen writes: In
general, die sixth grade history textbooks in me during the declining score years seemed almost to
change their purpose. From books that were meant to be read, they seem to have become
encyclopedic magenee intended to be used for browsing or for reference.... The findings for the
elevate grade textbooks see quite similar to those far grade 6." Fora atone paint of new, see
teaimony by Roger Farr, vice-president, Intanstionsl Reading Association, before the same
subcommittee.

"See ler Berg," 'They Won't Wait': The End of the Protestant Ethic and All That," in Week
aid the &elk y f Lift, James O'Toole (ed.) (Cambridge: MIT Press, 1974).

"Eleanor Fuer, John E. DeSenais, Peter Cowden, "The Walls Within: Work, Eick erience,
and School Reform," final report to the National Institute of Education, Washington, D.0 . July
1980.

Chrissopher Jencks it al., 1aWiey (New York: Basic Books, 1972); also James C.
Rosenbaum, Mang Ingerkey: The HieWCamealav f High Mal Toreitme (New York: Wiley/
Intascience, 1976).

&IRMA Nivnw was born in New Toth City and is at present research associate at die
Huron Institute. Her papas include "Hard Choices in Hard Times: Evaluation in
Schools," "Getting Along: Negotiating Authority in Hieh Schoo' lid "Working hat
High Schools: Inside Views of the Orpnization."

awn) K. Comm was born in 1914 in New York City, and is of education and
social policy at Harvard's Graduate School a Education. Homesthe co-sudiur ofAnpality A iflarniala # d afroOddly ad Samar Jo Aderies(1972) and OdleIleaddre: Sedd Seim ad head head Stith, (1979), and 04.4vrieten numerous
snicks and mane on ecksesdon policy, soda policy, 1118,010011, ad testing.Professor Cohn founded, sad is now praidan of, dm Heron Imitate, a nonprofitfirm aped cowd
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FORUM
SOME OBSERVATIONS ON THE
REPORTEPOAP BETWEEN
AMERI *LAND SOTET
EDUCATIONAL STANDARDS

Reports that Soviet high school students take more
math and science cotwees than U.S. students may
not stand up to a cars it look at course content

By Iris C. Rolbeig

Reproduced Eros American Education, v. 19, Jan. -Fab. 1983: 0..12.

III here have been a number of
recent newspaper and *a-

dmit nal articles suggesting that
the United States has fallen dra-
matically behind the Soviet Union
in science and mathematics educa-
tion.' The tatides typically com-
pare the number of years Ameri-
can and Soviet students =
studyins mathematics and
courses. They conclude that by the
end of secondary school (whith is a
ten-year cycle in the Soviet Union
rather than twelve years as in the
United States), the number of
mathematics and science courses
taken by Russian students far ex-
ceeds the number taken by Ameri-
c t high school graduates. The

N. Rotberg is a research psychologist with
the National Institute of Education

273

purpose of this paper is to assess
the extent to which the reported
gap is supported by empirical
evidence.

The articles are based on reports
by lualt Wirszup. a mathematics
professor at the University of
Chicago. In testimony prepared for
the Senate Subcommittee on Sci-
ence. Technology and Space.
Wiruup eescribed new mathemat-
ics and KS isce curricula that have
been developed in the 'joitiet Un-
ion during the past 15 years and
stated that "a dangerous gap exists
between our educational standards
and those of the Soviet Union. We
most begin to view education as a
critical renewable resource essen-
tial not only to our well-being, but
to our survivars

Wirszup's claims are based on
several considerations in addition
to time spent ui science and mathe-

mules instruction. For example.
Winzup states that the new Soviet
mathematics and science curricula
are superior to curricula used by
American students; the Soviet
practice of spreading course work
in each subject over a period of
several years is better educationally
than the American custom of
concentrating the material in one-
year courses; Soviet teachers are
better trained in the curricula; and
more students receive sophisticated
mathematics and science courses hi
the Soviet Union than in the
United States. These issues have
been discussed in some detail by
several recent articles and are not
addressed here

I would observe only that while it
is difficult for American rerarch-
ers as outsiders to assess the quality
and distribution of educational
services in the Soviet Union. there
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4 years more training in
Physics

3 years more training in
chemistry

3-1/2 years more training in
biology

I year more training in
astronomy

Wirszup observes that his com-
pa.isoos measure years, not hours
of nstrucuon. However, he gives
full credit for course material co.-
elee irrespe.tive of the number of
howl spin in itstruction during
the ve'r szup provides the data
ewluch inded in appendices
to his Sen ninny) with which
to interpre, t.. findings. A review
of these t pia in deices that the
comparisons setween :Amin and
American students base 1 on years
of mathematics and science instruc-
tion offer s very exaggerated :sic-
lure of the actual differences Ia.
time spent in ibex courses (see Ta-
bles 1 and 2, taken from Wirszup's
Senate testimony).* The appropri-
ate analyses should compare actual
hours spent in instruction. The
hourly data show that

Russian sitdes ts spend 6 hours
per pixel dria:hematics instruc-
ts.-- grades 1-13 and 3 hours
er week in grades 9-10. Since
Amencan students typically

270

Apparently the new Sovi-
et curriculum Is too ab-
stract for many teachers
and students.

AIMM".1
spend 5 hours per week per
course, the Russians take the
equivalent of approximately
one American matheinaucs
course per year. Wirszup's Ta-
d.. 2 shows a double counting
of the time spent in mathemat-
ics instruction by subdividing
the courses according to subject
matter taughtwhich accounts
for the high number of "years"
Russian students are reported
to spend in various mathemati-
cal courses. For example, ninth
and tenth grade students spend
3 hours per week in a course
tilled "algebra and elestents of
calculus" (emphasis added).
Wirszup then counts this as 2
years of algebra and 2 years of
calculus. Similar computations
are used to arrive at total years
spent in other subject mar -r
areas

Russian students spend an av-
erage of about 2 hours per
week in biology instruction in

Illadamalles WIN 111-Mar
toad Mantles Waal

Ikus gar nook U grant:
Mein: 1 2 3 4 5 1 7

MMus* (-*IIIININ p-
antry) 1 1

lloyormet N-
umb A alplers, aid

MPH*
Milks sal @bomb at L..

eaks
IlamM97

1 I 11

4 3/4 4

3

2 3/2 2 2 2

'Data Source: leak Wirszup. Apr idis to testimony prepared for the U S Sen-
ate Subcommitta on Science. Technology and Space. April 20.
1981
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grades 5-10 In time spent. this
is the equivalent of approxi-
mately 2 American courses over
the 6-year per od

Wirszup's dat i si ow that Rus-
sian students .- crag,- about 3
hours per week in physics in-
struction in grades 6-10. This
equals approximately 3 Ameri-
can courses.

Russtan students average about
2-1/2 hours of chemistry each
week in grades 7-10. the equiv-
alent of 2 American courses

Much of the instructional time
reported by Wirszup is spent in
grades 1-7 It is likely that at least
some of the material referred to as
algebra. geopeery, biology, chemis-
try, and physics in these grades it
similar to subject matter contained
in American elementary and junior
high school general mathematics
and science courses. We also may
question, given our knowledge of
children's abilities at various ages.
whether the complexity of the ma-
te. ' ileit to Russian children in

'V is as great as Wirszup's
a. sr would suggest. If

10 only are considered,
Russian children receive the equiv-
alent of approximately 3 mathe-
matics courses. 1 biology course,
2-1/2 physics courses, and 2 chem-
istry courses. While these data sug-
gest a greater emphasis on mathe-
matics and science education in
Russian than In American schools,
especially in physics instruction
where only 9% of American high
school students take any course
work at all, they do not support the
large differences it years of in-
struction which are generally
reported.

It u also interesting to note from
Wirszup's data the number of
hours spent by Russian secondary
school students in non-science and
maths names courses Although
Russian students spend more time
on foreign language instruction
and workshop training than Amer-
ican students, they spend less time
studying Russian language . d lit-
erature, history, or social science, a
:hoice which would perhaps be less
than satisfactory to American edu-
cators (and parents) concerned
with the overall quality of educa-

American Ea,..ation



Lion and the preparation of stu-
dents to be informed citizens.

Wirszup's data are often used to
support claims that the quality of
mate antis and science education
in tin. United States is declining.

I. See. for eitasaple. The Washy we Pei.
"Decks' m Education The Endence."
October IS. 1961. and "U.S Math. ki-
nk, Carmelo Lack Rigor of USSR
Versions. Wsruop Tells NSF," Phi Dear
Renee. April 1981

2 lank winnow. Testimony prepared for
the U S Senate Subresmosttee as Sn-
ake. Technology and Space. April 20.
INI. p. 2

3 SRI International A Shammy &tee an
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There is evidence that these areas
need to be strengthened, particu-
larly at the pre-college level. That
issue should be considered on its
own merits. hoiever, and not in
response to the alleged commit-

NOTES
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and Ii. Segue Muse Gesiowehew

Arington. VA. March 1960. The
National Science Foondatson and the
Depanment at Education. &won naf
Eogournag Eaneake fee ehe 1180. eel

Washington. D C . °comer
1960. and The Science and Math Gap.-
a sates of ankles in EAKIIIIMISI Leek,.
she. February 1961

4 Mask Winsup. Letter to LI D

ment and advances in other coon-
trim It is important to maintain
our perspective on the subject, es-
pecially to view of the empirical
vestions about some of Wiruup's
conclusions.

Aufenkamp mil Joseph I Lipson of the
National Snake Fcmodatma. December
S1, 1979, and Erhard Lay NIL staff
memorandum May 10. 1940

S Mummy.. Letter to D D Aufeokamp
and Joseph I Lipson of the National
Selena F000danoo. Ms rm.. pp. 1-IS

6 Vlossup. Appeodsces to testimony pre-
Pared for the U. S Senate Subcommit-
tee on Sankt. Techoology and Space.
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American
education:
how are

we doing?

BARBARA LERNER Bannana
LIMN= is a psychologist and an attorney in private practice as a
policy consultant

DEOLOGICAL answers to the ques-
tion posed by the title of this article have proliferated in recent de-
cades, but adequate, integrated summaries of the vast accumulation
of relevant empirical data have not kept pace, making it difficult to
form independent Judgments. This article is an attempt to make it
less difficult by reviewing and reanalyzing available data on four
of the most important questions about American education: How
adequate are our educaticnal resources and bow fairly are they
allocated? What are the cognitive achievement levels of our stu-
dents in comparison to chose of their foreign peers today and their
domestic counterparts of yesteryear? What was the effect of open,
versus traditional, schools on our students? And how leis the Amer-
ican public assessed American education in recent decades?

Levels and distribution of speeding

If the quality of schooling could be assessed by resources and
resource allocation alone, America would lead the world. Per-capita
public expenditures on education are higher in North America than
anywhere else on earth: more than twice as hich as in Europeor the
Soviet Union, and well over ten times as high as in Latin America,
Asia, or Africa. We also send greater percentages of our children to

Reproduced with the permission of National Affairs, Inc

11982 from Public Interest, no. 69, fall 1982: 59-82.
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school for longer periods of time: In 1975, 88 percent of all North
American youngsters between the ages of five and nineteen were
enrolled in sclrol, compared to less than two-thirds of the children
of Europe and the Soviet Union, just over half of the children of
Latin America and Asia, and a scant third of the children of Africa.I
Differences in wealth anccemt for some of the discrenandes between
regions and between countries, but national prk Les enter in as
well. Thus, measured by per-capita GNP, Sweden was richer than
the U.S. in 1975, and its per-capita exiaditures on education were
correspondingly higher; West Germany's per capita GNP wt
slightly below ours and its per-capita public expenditures on educa-
tion were lower as well Yet data reported by the International
Association for the Evaluation of Educational Achievement (PEA)
indicate that in 1973 those two comtries spent only 4.4 and 3.8
percent of their respective GNPs on education; we spent 7.7 per-
cent of ours.

Our money add our willingness to spend it bought us teachers
with the highest level of formal education in the world. PEA data
indicate that teachers in the United States had more years of post-
secondary education than those of any of the other developed na-
tions studied. Our money and our values also make us less selective,
keeping a very large proportion of our total adolescent population
in class full-time through the final year of secondary schooL The
retention rate for the United States was about 75 percent; Japan was
next with at least 70 percent; followed, or perhaps surpassed, by
Sweden and Russia, with at least 85 percent each. Other nations,
including some communist ones, tended to be much more selective
at this level. According to IEA researchers, Belgium, Israel, Ireland,
Australia, France, Hungary, and Finland had retention rates that
varied from 47 to 21 percent; England, Scotland, Italy, Chile, India,
the Netherlands, New Zealand, and Thailand retained between 10
and 20 percent; West Cermany and Iran kept only 8 or 9 percent
Students who leave school prior to the final year of secondary school
in foreign countries are generally considered to have completed to_
period of education appropriate for nonprofessional jobs; in the
United States, Arch distinctions are rejected as elitist, and students
who depart early are called "dropouts."

At the college and university level, America's rejection of seleo-

1 Robert M. Mork and Stewart E. Ryser, Population, Education, andchadree
Futures (Bloomington, Indiana: Phi Delta Kappa, 1980); Ruth L. Sivard, World
Atilitori and Social Expenditures, 1978 (Leesburg, Virginia: Whin Publica-
tions, 1978).
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tivity, in practice as well as in theory, is even more striking and
unusual. In recent years, we graduated three-quarteis or more of
our secondary school students and sent 50 percent of them on to
college-1.5 million out of a senior class of some 3 million. Available
data suggest that no other western democracy came close; neither
did any communist nation. Until very recently, the Soviet Union
seemed to be graduating only about two-thirds of its secondary
students and sending only about one in ten of them on to institutions
of hig17.1. learning. Work by University of Chicago mathematician
Izaak Wirszup suggests that in the last few years the Soviets'
secondary school graduation rate has risen dramatically, but there
has been no romparable increase in the number of Soviet students
who go on to college, currently estimated at about one million.'
China, insofar as available data enable us to judge, seems to be
graduating less than 20 percent of its secondary students and to be
permitting only about 5 percent of theseless than 1 percent of the
entire age groupto enter institutions of higher learning. Thus, of
some 6 million students who took the college entrance test in China
in 1978, only about 290,000 were selected for postsecondary educa-
tion, a selection ratio of about twenty to one.'

In addition to being numerous, America's college entrants were
also quite representative of the population as a whole. As the 1970's
ended, better than one half of them were women and better than
10 percent were black, percentages that correspond quite closely to
each group's proportion of our total population. A substantial per-
centage of college entrants came from families with incomes below
the national average. Black Americans from relatively impoverished
families were even more likely than whites from similar back-
grounds to be enrolled, and to ask for and receive financial aid to
further their studies. In 1976, 70 percent of black and Hispanic
freshmen received such aid, as compared to 52 percent of other
students.

And although the United States has one of the least centralized
systems of educational financing in the world, resource allocation
is surprisingly even overall. Some social class differences remain
at the primary and secondary school level, but regional differences
are now minimal, and racial differences in resource allocation within
regions appear to have been all but eliminated. Data from the
massive Coleman report strongly support this conclusion, and more

:lank Wham, "The Soviet orallenger Educational Leadership 38 (Feb-
ruary, 1981): 358-300.

U.S. Moe of Education, Robert D. Bareodsea ed., The 1978 Naomi Ca-
leg. Entrance Exansluotion in the People's Republic of China, (1909).
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and civics, and two more focused on foreign language facility, one

using English for this purpose, the other using French. TEA science

tests covered both biological and physical sciences, and included
practical as well as theoretical questions. Although coverage was
hardly exhaustive, it did seem broad enough to justify the conclusion

of IEA provident Torten Husen: 'Together Nith mathematics,

these subjects nova practically all the principal academic subjects
in the secondary auricuhim.' (Details on the IEA tests are given

in the Appendix.)
How did American students fare? TEA researchers repeatedly

disparage such questions, saying over and over again that they had

no intention of fostering 'aninternational costar or an 'educational
Olympics." They imply that such comparisons are inherently

inappropriate either because competition is bad in and of itself,

or because such comparisons are politically sensitive, or because
national samples are not perfectly comparable (due to differences

in factors such as secondary-school retention rates). With regard
to the first objection, it might be noted that good or bad, competi-
tion among nations is ubiquitous, and there are, after all, worse
things over which to compete. With regard to questions of "political

sensitivity,' the only proper conclusion is that researchers should
consider themselves social scientists first and politicians second
if at all.

Unfortunately, TEA makes comparison among countries extremely

difficult Its data may be pure gold but they are buried in a forbid-

ding mountain of mapless documentstwelve poorly integrated and

confusingly mbered and renumbered volumes with no overall in-
dex or list of tables, and a host of other startling, selective technical

omissions. The overall effect is to make it extremely difficult, not

only for lay people but for technical experts as well, to make full

use of this rich mine of comparative data.
To circumvent these difficulties, my strategy was to focus on

rank-order differences among countries, using composite mean
scores for each test in each country as the basis for the rank-ordering.

No composite scores were offered by IEA researchers for the tests

of English and French as foreign languages, but data that were
provided suggest that reading comprehension scores in thaw Ian-

Gilbert F. Pecker: two mum volumes were Issued in 1976, entbored by A. Ha: y

Passow, Harold J. Noah, Mau A. Eelotedn, and JJm R. //apes, and by Davi..4

Walker. The foal volume, the national ?spat for the United Styx., was written
by Richard M. Wolf of Columbia University and isand In 1977. Won volume
was published by Teachers College Press; all other volumes in the series are
published by IWIley.
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focus on differences in emphasis given t' different subjects in
different countries; it is ss Al that this makes cross-national com-
parisons all but impossible because students in different countries
have not had equal opportunities to learn the material covered by
the tests. Objections of this sort would seem to be relevant, however,
only if someone were to use these data to try to answer questions
about the innate intellectual potential of students in different
na dons, and no one has. The questions that have been raised, here
and elsewhere, are not questions about what students in different
nations are capable of learning; they are questions about what
students in different rations have actually succeeded in !earning
and, with regard to American students in the 1900's and 1970's, the
answer, from en international perspective, seems to be, -relatively

little."
LEA researchers, while often oblique about such matters, none-

theless point to a much more sanguine conclusion. Richard M. Wolf,
author of the national report on IEA results for Americans,
presented what appears to be the strongest case for its conclusions,
but his presentation is problematic in at least three respects.
First, he echoed the claim, made throughout the IEA volumes, that
differences in mean test JOIN= between developed nations are
almost entirely a function of differences in secondary school reten-
tion rates, allegedly because high retention rates are strongly
associated with low mean test scores.

Accordingly, to assess fairly the effects of retention rates on test
scores at the secondary level, it seemed desirable to examine data
on the relationship between retention rates and test scores for
secondary students in all 21 anmtries participating in the IEA
study, and to count all students enrolled in the final year of sec-
ondary school in all nations, regardless of the curriculum in which
they were enrolled. To do this, it was necessary to add data on
retention rates in the four countries Wolf unaccountably omitted,'

Retention rates for three of the omitted countries Japan, Israel, and Ireland
are reported elsewhere in the MA volumes and my own Investigation suggested
that the single esceptionRumaniahad a retention rate that surpassed our own.
One could, perhaps, argue that some Rumanian students were in a vocational
curriculum, others in en academic one, and that only studeuts enrolled in th

a
e

latter curriculum should be counted, but coeshtency would seem to require
more hicks*. approach. American retention rates used t the IEA
volumes do not appear to exclude stedeob enrolled in vonod curricula, and
data from a separate, argemeele mow of Ameriew students indicate that
amigo immanent in vocationel eerricele in our high schools is about 40 per-
cent (Inconsistencim =song IRA ressarchen In this regard may also help to
explain why some of the other retention rates they report, such Si those for
West Germany, teem artificially low.)
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and also to correct the figure he gave for Sweden (45 percent) to
make it consistent with that for other nations by including Swedish
vocational students along with academic ones as other TEA re-
searchers seem to have done in reporting retention rates for Sweden
as, variously, 65 or 75 percent To facilitate examination of the
relationship between these corrected retention rates and test results,
I rank-ordered every country according to the mean composite
=re' achieved by its secondary students on every exam in which
those students participated. Spearman correlations were then com-
puted for each of the nine tests taken by Andras in the final year
of secondary school to asinine the relationship between retention
rates and achievement scores. When all 21 nations were included,
none of the correlations proved significant developing nations tend
to have highly selective secondary schools. When only developed
nations were included, seven of the nine correlations ...ore still

oneignificant Only two, those using scores from the re ling com-
prehension and science tests, achieved signifiamce, and Japanese
students participated in neither.

'While high retention rates may depress some mean test wore:
se: the recondary level, claims that this factor accounts for most of
the varbmce in achievement are exaggerated and provide a false
excuse for the relatively poor performance of American students.
Beneath all the seeming complexity, the plain truth appears to be
this: In the late 1900's and in the NM, American students did not
perform as well as most of their peers in other developed nations,
and their poor showing cannot e attributed mainly to tor. epli-
tarinism that makes us encourage large majorities of our students
to finish high school.

Wolf and some of his lEA colleagues offer two other consolation
prizes to Americans. They claim that in comparisons excluding see-
ondary students, other nations score below the American mean more
often than above it, and that estimates of the performance of the
top 1 to 9 percent of the secondary school population show no real
differences between countries" The first claim is less impressive

ace/oaks to the mom ampoolto mono sobbed by Ns tow to
/ To meioses the sigailemos of dw low abbr. I moloordored may

Maws cm may Mot Is oldest hoot WE mottoes poraolpotod. Twelve to mot
dab orbotio% the United Sedaffimiciipated elms d this sod oar mom
mom place so to tbe bottom al dm akimbo of di of dam It lo, moo-
doolow, boo that Waft lhottfatmlo essishmly coma. twofer m a total el MI
mitres bad mom blow arm ad "cm" 511 kW nor above can am tomb at
thew op lova. Ilmovos, appabbg tbs ommlosfulosoo of such oomb, It
nom of ado that U of is WWI= we oaromed woo atthrowol-
opsd sass. Ammg devolopod maw, only 45 had mom Wow mob al bad
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than it appears, and the data provided seem insufficient to insure
a fair independent appraisal of this second point. If it is b ue, it is
somewhat surprising in light of other, purely domestic data on the
performance of Arne .= students over time.

The history of Americ.in addevoneut

Comparisons of the intellectual performance of American students
today with that of American students in the past are more common
than cross-national comparisons. As a r3sult, the major finding of
domestic comparisons has received wide publicity: American high
school students are learning a great deal less today than they did
in earlier decades. Here, the prize for length of temporal ruch
must go to Alvin Enrich. In 1928, as a 25-year-old research assistant,
Et.rich prepared some of the earliest standardized tests of reading
comprehension and vocabulary, and administered them to Minne-
sota high school seniors and to freshmen at tLe University of

Minnesota. In 1978, he readministered the same tests to samples
of students drawn from the same schools. The differences were
"striking and highly significant" and revealed a marked decline in
mean scores on both tests over time.

Of course, Eurich's temporal comparisons, like the international
comparisons consklered above, are complicated by differences in
retention rates for different samples: In the 1920's, the proportion
of American students who finished high school and went on to
college was closer to that in underdeveloped nations today than to
current proportions in this country. Our twelfth-grade retention
rate was 17 percent in 1920 and below 10 percent in earlier decades.
As a result, it is tempting to argueas lEA researchers dothat the
poor showing of American secondary students today is not a function
of any absolute decline but merely reflects the democratization of
higher education in the United States in recent decades. IEA
researchers, however, seem to be the only ones who yield to that
temptation, and even they are not unanimous in doing so. Enrich
compared students whose scores placed them in the top 1 percent,
then and now, rnd found that in 1978, no student scored above 75
on this test (a drop of 20 points from the highest scores in 1928)

means above ours, even at the age levels at which American students turned in
their best performances. That record is certeinly less depressing than the one
made by American secondary students, who were in the bottom half of the
distribution on seven out of eight tests and at the very bottom of the distribution
of developed nations or -1. of them, but it is not exactly a record to cheer about
either.
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and only 1 student out of 100 scored near 00 in 1978 (whereas
5 out of 100 did so in 1928). Other researchers, working with the
Scholastic Aptitude Test (SAT) and with other national tests, also
concluded that the decline in this country is manifest not only in
lower proportions of high-scoring students, but in lower absolute
lumbers of them as well.

Published data from the SAT have a narrower time frame, span-
ning a quarter century rather than a half century, but there is much
to be leaned from the mean scores of the mullion or so American
high aching students who take this test each year. SAT data show
dr2 from the mid-1950's to the mid-1900's, the mean ewes of
American stades* showed &de iodation, ranging from 472 to 478
on the verbal reasoning section of the test, and from 495 to 502 on
the mathematical reaming motion. However, in the second half
of the 1960's both scores began to decline and continued to do so
in every subsequent year, falling to 10 and 488 respectively by the
end of that decade, and b3 487 end 467 respecthtly by the end of
the next one. The actual magnitude of the decline was somewhat
greater then these ! gores indicate. Research on "scale drift' shows
that the SAT itself was quite stable from 1941 to 1943 but suffered
some downward drift from 1013 to 1973, making it somewhat easier
to get higher scores after 1963 than before!

It is MB too soon to tell whether the decline will be halted in this
decade, Let data for 1980 were not encouraging: Snores fell sods,
to 424 and 406 respectively. Once again, the low scores of contem-
porary American students cannot be fully explained by pointing
to differences in high school retention rates. First, the decline in
mean scores has been accompanied by a decline in the absolute
number of high - scoring students on the SAT as on the Enrich tests.
Second, the great =pension in the percentages of American students
who complete high school and go on to college took place in the
1900's; in the 1970's those percentages stabilized, bat the decline
in SAT scores did not. Instead, it accelerated.

an& analysis of the dillicalty of reeding passages on the SAT re-
War as conclusion (Jeanne (ball, An Analysis of Textbooks In Relation

(
SAT Scares," College &mace Examination Board, 1V77). She

found 1947 and 1966, those WIWI had a Dale-CUB corrected grade
level of 13-15 but it 1901, 1971, and Ibis, they had lrode of only 11-11.
Over the seine period, the digkeity level of ngbools ter eleventh
grade students rangned gable, with a corrected a level of about 010,
but striking differences in queliteth, hennas nowt that the intelloctuld
demands ect-eDy made on students in the more nowt yens were merbsdly
lower. And there Is oar evidawn that the reading isveb neadiod by tyPio
wisp textbooks have t o been homed in recent pure to inoseredste poor
readers et both two- sad four-yeer maw

51-315 0 - 85 - 10 f

286



282

AIRMAN 1171=1:1110, )W AWL WI DOING?

Achievement declines in the SAT were also followed by declines
in mean scores on most of the liberal arts content examinations

administered by the American College Testing Program ( ACT).

(These exams are taken by about a half million American high

school students each year.) Results of special statewide SAT testing

programs involving all students in the final high school years
showed a similar pattern of decline and revealed, once again, that
the decline is greater at the top of the distribution than at the
bottom. Cognitive test results for samples of eleventh graders in

the massive Project TALENT study, which included over 400,000

students in its 1960 sample, also shosed a decline when a new
sample of eleventh graders was given ten of the same tests in 1975.

A similar decline was manifest when the reading comprehension

test given. to the 1900 TALENT sample was given to the 1972
National Longitudinal Study sample. Scores on the science, writing,

citizenship, and social studies tests given to seventeen-year-old stu-

dents by researches for the National Assessment of Eiucaticmal

Progress (NAEP) also showed significant declines from the late
1960's to the mid-1970's, and results on the Iowa Tests of Educa-

tional Development were similar.
Overall, there are only two divergent findings from large-scale

cognitive assessment studies using national samples of high school

students, and both are easily reconciled with the unidirectional
thrust of the studies reviewed above. The two apparently contra-

dictory findings were reported by Project TALENT researchers,

who found a slight rise in the reading scores of twelfth graders in

the 1900-1970 period (prior to the decline manifest in their data

in 1975), and by NAEP researchers, who made enthusiastic public
pronouncements about a slight rise in basic literacy rates achieved

by seventeen-year-old students between 1971 and 1975. Even if ac-

cepted at face value, the TALENT findings, taken as a whole, raise

no questions about the reality of the decline, only about its timing.
And sampling problems in the MO study make their data seem
less reliable on that point than that of other researchers' With

regard to the NAEP findings, contradictions there are more
apparent than real: NAEP's literacy test was designed to measure

students' grasp of basic skills at a level far below that measured

in the studies discussed above.
Overall, the evidence pointing to a decline in the cognitive

Laurels L. Wise, ct TALENT: Studying the Development of our Hu-

man Iteeourcer," Now Uri.00t for Tooting sod Ihrourootsot 2 (1OO): 1-16.
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aedevements of American high school students in the last two
decades is conclusive, and relatively few concerned Americans
remain unaware of that fact.

Achievement declines in elemadasy school

Two other major findings about the intellectual performance of
American students over time have, how ever, received much less
publicity. The first is that there has also been a marked decline
in cognitive achievement in elementary school, a decline that may
rival that in high schooL With these younger students, the retention
rate fig leaf must be discarded altogether because there have been
no major changes in the proportion of American students complet-
ing the eighth grade in the last two decades. Beginning in the
1900's, clear signs that these students were also learning lessat
least in the second half of elementary schoolbegan to appear.

Here, it is important to note that there is virtually unanimous
agreement that there was no decline in achievement in the first
half of elementary school in the 1960's or in the 1970's. Instead,
there were improvements in many areas, and there may also have
been some gains, even in the 1950's, despite the fact that the
difficulty of first grade reading texts declined steadily over the
entire 42-year span from 1920 to 1962. Beginning in about 1902,
however, the downward drift of first -grade readers was reversed:
These books became more challenging and began to stress phonics
( a trend that accelerated after 1967 in response to research suggest-
ing that it had probably been a mistake to abandon this method ).
Tougher readers, more phonics, the cheerful and useful omnipres-
ence of 'Sesame Street,' and the increasing prevalence of pre-
school instruction in general (and of Head Start programs in par-
ticular) seem to have worked together to maintain and improve
achievement levels in the early grades of elementary school through-
out the last two decades.

The decline in student achievement scores over the last two dec-
ades fiat begins in about the fifth grade, and by the eighth grade it
sears comparable in magnitude to declines at the high school leveL
Unfortunately, the record here is not as complete as that available
for high school tests such as the SAT. No major publisher of ele-
mentary school tests has issued annual reports on the mean scores
of American students over Im last two decides, and no blue rib-
bon panel has been appointed to investigate declines in dr.,: area.
Generally, the data that are publicly available are derived from
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periodic `renaming" studies which use large representative na-
tional samples. These provide excellent emparative data on test
scores at two points in timethe year when the last standardization
was done and the year when the ratandardization took placebut
little or no data on year -by -year changes between those two points.
As a result, precise figures on rates of change on any one test over
time are unavailable and, because each publisher acts independent-
ly of the others and no central coordination exists, that data are
available for one test are not always available for another in the
same form.

Still, it is usually possible to measure changes in scores by stan-
dard deviation units, and to derive average annual rate of change
figures from them. Recently, Paul Copperman did this, using stan-
dardization data from four major tests in wide use in American ele-
mentary schools; by supplementing his data with previously pub-
lished data on the SAT and ACT tests, it is possible to obtain
approximate comparative data on the magnitude of changes in
achievement levels at the end of elementary school and at the end
of secondary school." Thum data strongly suggestbat do not
provethat achievement declines manifest in the eighth grade from
the mid-1900's to the end of the 1970's were as great as the decline
in twelfth grade achievement.

It is important to keep in mind that only the exact magnitude c:
the decline remains questionable. The decline itself is a reality, in
the upper elementary yens as in the high school years. And there
is st least one other decline that merits serious attention in assess-
ing the quality of American schooling today: The scores of female
students dropped more steeply than those of male students in the
1970's, an anomalous finding for the equal rights decade,* but a
reality nonetheless. The result is that, by 1980, the average male
taking the SAT had a verbal score of 428 while the average female
had a score of 420. On the mathematical part of the test, the
average male score was 491 and the average female score was 443.

The superiority of male performance in mathematics is a long-
standing phenomenon, but it is distressing to see the gap widen as
a result of further declines m female performance in this area. Thw
gap on the verbal part of the test is smaller bat just as disnersing
because it is a nnv development. Prior to 1972, females consistently
outperformed males in this area and their edge here helped to
reduce the overall gap produced by their lower mathematics scores.

140 Paul C.egmcemea, "The Achievement Decline of the 1970's," PM Delta Up-
pan 00 (1979): 730-739.
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do more homework, apparently, than students in any other rounny.
(On the other hand . . . Rumanian students get and need little help
from their parentr.r

That, as it turns out, is a bit of an understatement. Thorndike, in
essay published two years after his book on reading compre-

hens ion, described the relationship between achievement and par-
ental help .1 homeworkas distinct from homework itselfmore
dearly: "It appears, in particular, the yam sits' help with homework
is more an indication of childish inept. an of parental com-
mitment. The correlation was negative pr. Ay without exception
for all countries, all subjects, and all laas "" Homework really
helps, but only if students do it themselves. Homework has not,
however, been fashionable in America in recent decades: Students
in the Project TALENT sample reported spending less time study-
ing in 1970 than they bad in 1900, and data from another recent
study indicate that such self-reports are likely to contain significant
overestimates of the actual amount of work done (particularly by
low-achieving students).

Results for the other two measures of hard workamount of
class time spent on relevant schoolwork and frequency of class at-
tendanceare similar. Additional data and analyses underlining the
strength of the relationship between the actual amount of class time
spent working directly on partially subjects, and student achieve-
meat gains in those subjects, can also be derived from a nunite.
of studies of teacher effectiveness. But of course, no organization
of class dmeby teachers will help students who fail to attend class
at all, and as Annagret Harnischfeger and David E. Wiley point
cut, pupil absence rates have increased steadily over the past
decade, resulting in smaller average amounts of schooling for
1L,"

Even when they did come to school, pupils in recent decades
have been less inclined to work hard there: Harnischfeger and
Wiley's data also show a substantial decline in enrollment in aca-
demic courses in high school The result is that even though more

Hobert L Thomdffa, "The Relators of School Achievement to Memnon in
the Background of Children," in Alan Cr PUIVIIS and Daniel U. Levine, eds.,
Educational Pokey and Internariarel Aamment (Ikaiceley, Oalkenia: Mc-
liutchan, 1975),.

and David L May, Adana erne Tat Boom De-
eiktarritrillti 11":1;ortylo (St. Louin *MI On, Inc., 1975); Hannah-
Sega and Wisp, "Addevessut Test Scores Drop. So Mar ledgetkoli
liemsroker 5 WS): 5-134 Harnachlega and Wiley, 'ffire Decline of Achieve-
mem Test Some lividsuos, Causes and Ceasequenaes," TM &pod 79 (Feb-
ruary, 1979).
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students than ever before go on to college, those students have had
fewer camas in subjects such as general English and mathematics,
and fewer still in demanding college preparatory courses such as
algebra, foreign languages, and physics. Chairs work indicates
that the courses they have had may well have been easier in recent
decades than in earlier ones, course tides notwithstanding. Jeanne
Chaff analyzed changes in sixth and eleventh grade teatboob in
history, literature, composition, and grammar from 1935 to 1975.
Her work is especially interesting because she carefully distin-
subbed between dicey kWh and demand lecels; she found that
while the former had remained more or less stable over time in
these upper grades, the latter had declined sharply. (Difficulty lev-
els were measured by means of quantitative word counts; demand
levels were inferred from such qualitative features as degree of
child-centerednesses contrasted with subject-oenteredoessamount
of entertainment-oriented material, and difficulty of work require-
ments and expectations.)

man found that in earlier decades textbooks tended to be "rela-
tively small books, straightforward and factual .. . meant to be read
. . . and designed to import information," and noted of a typical
book of this period, "there seems to be no attempt to be 'child-re-
lated' . . . it does not by to eatectain. The style of writing assumes
that the child will reach for the material rather than having the
material accommodate the child." In contrast, more recent lx Ars
were found to "reemble encyclopedias on the outside and picture
magazines on the inside, with illustrations on three out of four
pages and a matching somewhat chatty style,* and to be 'writ-
ten for and to the child," and to seem to do almost everything for
the child." These later books were child-centered to a degree that
risked distorting the material presented, and entertainment-oriented
in the extreme, featuring cartoons, songs, and little stories. With
regard to work requirements and expectations, Chaff found that
the writing requirements in typical texts had dropped from 44 per-
cent in 1930 to 4 percent in 1965. Mod important for the purposes
of this review, she found that student achievement levels in these
upper grades were much more closely related to demand levels
than to difficulty levels, a finding with an obvious explanation.
After all, if students are not really required or expected to read
their textbooks, then it really doesn't matter much how hard or
easy they are.

Given these results, increased demand levels seem in order,
along with more required courses, more homework, and stronger
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unctions against absenteeism. Such measures might be expected
to improve cognitive achievement levels for all students and to be
particularly helpful to those from whom American society has
expected too littledisadvantaged students in general and female
students in particular. Such measures would inevitably reduce
freedom are fieidbility in the classroom and, for that reason, they
have been denigrated by influential figures in education who claim
they are likely to stifle student creativity and to reduce self-esteem
and happiness. As a result, many American classrooms have been
reshaped in the opposite direction in recent years.

Evaluating "open" edema.

The most influential reshapen of American schools in the 1900's
and 1970's were proponents of "open education." In essence, this
was a new name for an old approach that received its first, and in
mare ways it most persuasive, exposition from John Dewey. Dewey
conceived of education as an active, self-directed discovery process,
and felt that teachers could best assist it through informal interac-
fion with individual students who would be free to pursue their
own interests in their own way. Such an education, he argued,
would foster healthy emotional and social development, as well as
intellectual growth, and was therefore preferable to sfich traditional
devices as fixed curriculum requiusments, didactic lectures, restric-
*ions on physical movement and on social intercourse, and external
rewards and ',milk-rents (marks and grades).

These attractive but largely untested ideas aroused lively debate
in tl..., United States in the 1920's and 1930's, but in the 1940's and
1950's they fa': into disrepute, only to be revived with a vengeance
in the 1900's and 1970's by new groups of enthusiasts convinced
that traditional Americas schools were senselessly repressive places
in need of ractul restruoturing. Some of these new ideologues were
self-styled neo-Mrnists, others were Freudian extremists. but many
of the most influential were pillars of the American establishment,
armed with generous foundation grants and backed by distin-
guished advisory committees.

Charles Silbenun's 1970 book, Crisis in the Classroom, exempli-
fies the extraordinary embrace of extremist rhetoric and messianic
claims that became common among a significant segment of Amer-
ican intellectuals during this difficult period. Sill:erman, Director of
the Carnegie study on the education of educators, claimed that:

It is not possible to spend any prolonged period visiting public school
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tangs did not do any better on their creative writing than their more
formally instructed fellows.

What of personality and teaching styles? Most pupil "types" progress
better under more formal teaching. And particularly the insecure and
neurotic pupil: he seems able to attend to work hew; and harder, in
a formal setting. Particularly for the unstable child, the informal set-
ting seems to invite time-wasting activities indeed, the "unmotivated,"
rather neurotic child, was found to work four times as much at his
studies in a formal setting than in an informal one. Interestingly
enough, the informal class seems to increase favourable attitudes to-
wards schoolbut it also increases anxietris

Bennett's work was, of course, subjected to severe criticism by
those who wanted to dismiss his findings on ideological grounds.
Standing alone, it appeared vulnerable because his sample was not
fully adequate to represent all British students, let alone all of their
counterparts in this country and elsewhere. However, Bennett's
work does not stand alone; his essential findings have been repeat-
edly confirmed by a host of other independent investigators work-
ing with children of widely varying ages and backgrounds in the
United States, Canada, and Sweden, as well as in Great Britain.
Again and again, they found that contemporary students in open
classrooms made less intellectual progress on overage than their
more formally instructed peers, and emerged with no compensating
gains in creativity or freedom from anxiety. Liking for school did
seem to increase in a few instances, but so did anxiety and nega-
tive behavior. And not just among students: Teachers reported that
open instruction war more anxiety - provoking for them, too.

Clearly, there is a dose correspondence bet. een these findings
on open education and those on the relationship between hard
work and achievement levels reviewed above, but two other pos-
sible interconnections also seem worthy of note. Bennett found that
the two groups of students whose scholastic performance suffered
most in open classrooms were abler students in general, and female
students in particularthe same groups who had the greatest
declines in SAT scores in this country in tl'e last decade. Still,
some open education does result in as much work and as much
achievement as more formal methods, and it would be as irrespon-
sible and destructive to pressure teachers who have achieved good
results with informal methods to abandon them as it was to pressure
teachers who had achieved good results with traditional methods
to abandon them.

Is Jerome Bruner, Foreword to Teaching Styles and Pupil Progress by Neville
Bennett (Cambridge, Mass.: Harvard University Press, 1978).
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Indeed, if these is any single lesson to be drawn from the educa-
tional experiences of the past two decades, it is that self-righteous
indignation or ideological enthusiasm about teaching methods is a
weak substitute for solid research. Ideological pressures in educa-
tion are especially destructive when they coincide with and rein-
foam other, more general, social pressures in the same directs n.
During. the 19effs and NM's, children in general and students to
particular were often cast in the role of victim by establishment
stalwarts as well as by gurus of the counterculture, and the effect
of such exaggerated advocacy seems to have been destructive for
young Ameriams.

That, at any rate, may help explain the fact that the decline in
effort and achievement among American youth in the last two
decades coexisted with a steeper and more general decline in
responsible and constructive attitudes and behavior, a decline that
is manifest in the sharp increase in youth mudzsism, grandiosity,
crime, addiction, pregnancy, and venereal dizease rates over the
same period of time. Evidence of this more general decline is
overwhelming and provides a needed reminder of the fact that
schools are only one of many influences on young Americans.
As a result, it is as imamate to lay the whole responsibility
for the increasingly serious youth problems of today at the school-
house door as it is to absolve educators of all responsibility for
them. It is equally misguided to judge the potential utility of pro-
gressive education in all historical circumstances by its effects in
an era when many teachers used it believed they were bringing
liberation to the oppressed.

What the public wants

Fears have been widespread in education circles in recent years
that the American public will respond to the serious, often tragic
youth problems outlined above by scapegoating teachers, but these
fears rec lye little support from opinion poll data." The Gallup orga-
nization has been taking annual stock of American attitudes toward
education since 1969, and their findings indicate that such fears are

14 George H. Gallup, A Decade of Gawp Polls of Attitudes Toward Education,
1989-1878 (Bloomington, Indiana: Phi Delta Kappa, 1978). See also the elev-
enth and twelfth annual Gallup polls of the public's attitudes toward the public
schools, published in Phi Delis Nippon 81, (1979): 33-48, and tilt, (1980):
33-48. In the same 1900 bsue, me also Stanley M. Elam and Pauline B.
Cough, "Comparing Lay and Professional Opinion on Gallup Poll Questions"
and jeny Duea and Walter Bbhop, Ms* PROBE Results: Important Diffu.
emcee in Public and Prof...local Perceptions of the Schools,* pp. 47-511.

296



292

AMERICAN IMUCATION, NOW ARE WI DOM?

unwarranted. They show that although large majorities of Americans
are deeply distressed by what is happening to young people today,
they admit that they share the blame with the education establish-
ment. The sense of shared responsibility for youthful failings is
manifest in responses to questions about the test score decline,
raised by Gallup pollsters in 1975 and 1976. Asked whether they
believed the score decline meant that the quality of education was
deteriorating, most Americans replied with a resounding "yes." But
in giving reasons for the decline, they assiped a major share of
responsibility to parents, to students themselves, and to society as
a whole. Teachers were not spared, but they were hardly singled
out: Their contribution to the decline was ranked fourth in impor-
tance in 1975 and fifth in 1. 976, well behind such factors as inade-
quate parental supervision and discipline, overpermissiveuess in so-
ciety generally, and a lack of interest and motivation on the part
of students themselves.

Overall, the correspondence between the public's view and the
research evidence reviewed above is impressive. Data from both
sources strongly suggest that we need to reexamine our ideas about
what is beneficial to chi Idren and what is not, taking a fresh look
at the role of structure, discipline, and demand levels in human
development. Agreement that this is what is needed seems almost
as widespread among teachers as it is in the nation as a whole. It is
much less widespread among educators who work in nonclassroom
settings and among media people who cover education. In these
groups, enthusiasm for the educational approaches of the 1900's
and 1970's remains high, but aruiety is growing. In the last de cede
or so, Americans have increasingly pressed for change within the
public schools at the local level, and have voted against public
schools that could not or would not chant,' by moving their chil-
dren into private schools, secular and religious, at a rapidly ac-
celerating rate.

Public consensus on these issues is very high and is manifest in
many ways. Representative national samples saw discipline as the
single biggest problem facing the public schools in eleven of the
twelve consecutive years of Gallup polling in this area. In the early
and middle 1970's, problems centering on integration and busing
ranked second in importance with the public, but in more recent
years the major concern has been drug use. Concern about the
adequacy of school facilities and resources, initially ranked among
the top five problems, has not ranked among the top ten since 1975.
It was replaced by concerns about poor standards and poor cur-
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ricula. Such concerns ranked third in importance in the 1980 poll,
superseded only by concerns about lack of discipline and drug

The curricular changes American adults want are also clear, and
their reasons equally so. In their own experience, the high school
subject., most useful to them in later life were those that increased
their skills in reading, writing, and mathematics. Throughout the
1970's, whenever the question came up, between 87 and 98 percent
put facility in these basics at the top of their lists of essesAtials for
American students. Large majorities felt that students who had not
mastered these skills should be denied promotion or graduation,
and favored the use of tests to determine mastery for novice teach-
ers are well as for students. Here too, public convictions are in close
accord with the research data, data that repeatedly underlie the
cardinal importance of basic skills, and of reading comprehension
in particular. TEA researchers put it this way:

Performance in reading comprehension is a better predictor of per-
formance in science or in &endure than is achievement in science or
in literature a predictor of achievement 'n the other 2 subjects. This
=ding merely identifies [what Thamdike called] the expected "cen-
tral role ali reading as a determiner of achievement in the more spe-
cific subject matter skills.' The policy implication is that priority should
be given to this enabling skill.

Arguments against this developing consensus and against the
grass roots movement which embodies itthe back to basics, min-
imum competence movementhave come mainly from sophisticated
critics (university professors, researchers, and fund dispensers in
foundations and government agencies) who argue that the populir
movement misses the point. Elementary level basic skills have not
declined, they say, advanced ones have. It is true, as noted earlier,
that the somewhat sketchy available data suggest that literacy at
the lowest levelwhich is often referred to as functional literacy
does not seem to be declining, but it is useful to take a hard look
at NAEP's own data in absolute terms rather than in purely rel-
ative ones.

In absolute terms, NAEP data show that a full 12.8 percent of all
American seventeen-year-olds still enrolled in school in 1975 were
grossly illiterate, unable to comprehend and respond correctly to
very simple written instructions of the sort that are ubiquitous in ev-
eryday life in America or in any developed society and essential to
the maintenance of such societies. Nearly half-44A percentfell
into an in-between category which I have els.swhere referred to as
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semiliteracy." Among black students, the situation was even worse:
41.8 percent of them scored in the illiterate category, 82.7 percent
in the semiliterate one. Worse yet, these figures represent signifi-
cant underestimates of the actual magnitude of illiteracy among
contemporary American teens bassuse students who dropped out
of school at age sixteen, about 20 percent of the total age group,
were excluded from the NAEP sample.

Given these findings, the public's emphasis on basic skills and on
the discipline necessary to attain them does not seem misplaced.
A 'ridings from the SAT and other secondary school tests indicate
that hard work on basic skills at higher levels is also very much in
order, as many state legislators and teachers and a small but grow-
ing number of researchers and educators have concluded. The
evidence reviewed above strongly suggests that it is time to put
aside attempted externalizations of blame along with other, more
subtle, attempts to pretend that current problems in this area are
not serious ones, and to join together in a concerted effort to solve

them.

APPENDIX

IEA tests were available for anywhere from two to four different student
populations defined by age ( ten, &atm, and/or fourteen) or by grade (the
grade in which most thirteen-year-olds were enrolled and/or the final year of
secondary school), creating a total of 21 tests thet were administered b samples
ti students ranging in age from ten to nineteen in anywhere from six to eighteen
countries. Of course, the match between exam -mutant and cunicuhun content
was not exact for any of the countries, T ut, once again, Husies conclusion here
seems apt: 'With some justification, oft. might,paradoxically, say that the tests
devised for the IEA study are equally appropriate or ireppropriate to all the
countries participating in the study." That equally was not as hard to achieve
as some had feared. Gilbert Porker summarized IEA data on this point as
follows: "What is tattiest is very much the same from country to country. The,'
are no very striking Mormons from country to country in the curriculum despite
the differeaces in language and history." All the tests were presented in an
objective, multiple -choke format for obvlour reasons, but the foreign language
tau also included subjectively scored free response subsections. Analysis of
the resultant data led he author of the volume tin the study of French to this
cone-Ink= "The correlations between scores on the 'objective-type' tests and
scores on free-response, subjectively scored testa are often so high that it is
difficult to believe that testing procedure ('objective' vs. 'subjective') makes any
practical difference in the results."

The participation of nations in the study was, of course, voluntary. Each
nation had an opportunity to help design the tests and to reject an that it
Seemed unfair to its students. None of the 21 participating nations did se on
all 21 tests, but several, Including the United States, came close. The U. S.
participated in everything except the testing of English as a foreign language,

hi Barbara Lerner, Minimum Competence, Maximum Choice: mond Chance
Legislation (New York: Irvington Publishers, Inc., 1980). Lerner reports data
found in Functional Literacy: Basic Reading Performance, National Assess-

ment of Education, 1976.
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To Promote or
Not to Proraote?

Needy every stale pves KIVA un-
pommel a top panty Muy hove

u nposed higher academic standards. In-
created corncroluin requuemests, and in-
stituted men mum competency teas to re-
ma neaten), to patine schen eduasion
Ones this push for greater achievement.

&mirk J /*Away is a mare proleuor
pbydoology r Y Ushoensty of Swab Covina it
CAMS. Semi Croix

To Mode a mimed boo a dam wags
by Amherst J Wohny and Jar S Ram far Ad.
vonsiteklivelhrchrbire Vol S.edial by Timm
I imubely K. be prAblrbed ORS by Lamm,
Erb... Amnon. lee NYYYk N

Pride-lc J. Medway

As more and more
students tail to meet
toughened standards,
educators are taking a
new look at an old
dilemma.

who lump= to the student who fails to
meet the tougher standards? While some
we sipped ow to special remedial help.
the most convenient and widely used rem-
edy is urgrade menoon--making the stu-
dent repeat the grade level Deciding
whether to imam and woo to retain me
smog the mom difficult dennaus faced
by Moaner

Mom schools follow. to varying de-
grees, the" glide t andard" theory of po-
stman This theory enumes that s school
curriculum can be defined and ordered
a logical fashion across the grades. and
that mastery of the curriculum can be

measured Grade =pew depends pri-
marily on such Canon as ant results um
Kaden' assessments of =dent achieve-
ment md occassamelly on amends= nile
confonnny, and behavior.

Over the years, schools have nur-
tured in their attitudes toward mermen.
sad they have vaned in =pluming the
grade standard as a desemmant of pm-
motion At the turn oldie century, when
the grade standard was the Me. the av-
erage rate of retention for all grades was
16 percent By the early 1930s, when
schools began to give more consideration
to the individual needs of Me more

Reproduced with the permission of the author, 01985 from Principal, v. 64, Jan. 1985: 22-25.
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flex Sk guidelines serve, to reduce die
elefalArl rate It dropper to between 4
row and S percent by 1940

The 1960a saw the widespread adop-
tion of the "social promotion." Instead
of repeals' grades they had faded. ma*
starer were promoted to the next pale.
what they were pooped reorder to their
g alley sad provided with individualized
remedial mstrucuon. Unfortunately. die
recent decades of social promotion have
been marked by precipitoas drops in
achievement lest scares and an alanung
me in the wager of high school graduate
wage as meet minimum reading. writing,
and compadag standards

Todey, wi th most educators calling for
ranstamement of strict. measurable pro-
anew statlards as pen Ma renewed em-
phasis on basic skills, there is no agree -
meat on roma,* policies in 1980 my
oedemas and I surveyed moot tithe school
districts in South Carolina and found that
pat about half either had no official pro-
motion paw" or stated that their current
policy was being reviewed

In tie ,erne survey, we found are school
districts with written policies tended to
have flexible standards that used at least
two of these four basic factors to decide
whether a student would be promoted

Achievement, usually defined in
lams Ma grade or percentile score Mahn
to other students at the same grade

2 Personal and home factors. such as
chronolopeal age, social maturity. phys-
cal development, and parental attitudes

3 The number of tames the student
previously had been retained

4 What administrators felt was "in
the best interest of the student

In many school districts. however.
promotion policies are becoming mous-
mgly npd A 1978 Gallup Poll revealed
that more than two out of three respon-
dents were in favor of promoting only stu-
dents who passed au examination More
than 36 000 parents teachers and resi-
dents of Cleveland who were surveyed in
1982 said that students should not be pro-
moted unless they mastered reading wnt-
ing. math, and other important Wriest.
Where once only small and rural school
dioncts were prone to endorse ngid pro-
motion standards. the practice is now som

monplace to large urban distncts In Chi-
cago students must pass KO percent of key

language ors objects es be lore leasing el .
ementary school Denver Seattle Al

JAIcJARY ices
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lama. Washington and New York City
are some of the large cities now requiring
minimum skill levels for promotion

The New York City promouon policy
for grades anderganen through me. one
of the most comprehensive and specific in
the nation, went moo effect during the 1982
school year An elaborate series of formal
and informal diagnostic tests are used to
ensure that students have mustered the es-
sential content of each igrale In all grades
except grade 4 and grade 7 these are rec.
anmended promotion standards that are
left to the discretion of local schools to
implement In grades 4 and 7 there are
required stand's* that students must meet
in order to advance to the next grade Here
is how New York City's promotion policy
watts

Ifindersamen and Grade f It is rec-
ommended that each throat develop its
own programs for early detection. diag-
nosis. remedianon, and/or retention of
fading students

Grades 2 and 3 his recommended
that students sansfactonly complete aca-
demic areas of study. score within one year
of grade level on a standardized reading
test. attain required performance standards
in reading, writing, and mathernsues: and
show sausfactory attendance, punctuality.
and behavior

Graded Students must meet the stan-
dards recommended for grades 2 and 3.
and must score within two years of grade
level on a standardized meth test

Grades S and 6 The grade 4 reqture-
menu are recommended

Grade 7 The equirements are iden-
tical to those o, p de 4 exer a that the

standardized reeling score must be not
more than one and one-half years below
grade level

Grades 8 and 9 The grade 7 require-
ments are recommended

Although official repots of national
retention rates ate not available the United
States Bureau of the Census does gather
data on the number of children who
at or below the modal grade for 01m age
(a e . the grade In which most children of
a given age are enrolled) Table 1 sum-
marizes Census Bureau data on the per-
centage of children ages eight to 17 who
were ranged below the mode in 1950,
1960. 1970. 1976, and 1978

Iftersties Show a Trend

A sharp decline can be seen from 1950
to 1960. followed by a moderate decline
from 1960 to 1970 This was the period
dunng which 'octal promotion was in
vogue However. sarong in the Ire 1970s.
enrollment below the modal grade begins
to me In the two-year period between
1976 and 1978. the numbers of children
enrolled below the modal grade doubled
and quadrupled In 1978 more than 600.000
eight-year-olds were enrolled one or more
years below their made! grad: This rep-
resented an invrease of nearly 400,000
children in two years The late 1970s were.
of course. the period when minimum com-
petency testing programs began to grow
m populanty

Census Bureau reports also indicate
that children are more likely to be enrolled
below the mode if (1) they are black or
Hispanic. (2) the household hew' id less

Tarr I
Cementer A CMIdren In the United States

,,nrealed Below the Mode
AP tea 1111 100 len rid
8 66 40 34 36 172
9 It 2 65 51 49 168

10 157 61 67 57 210
11 180 9.2 74 67 188
12 216 105 84 76 195
13 236 117 90 80 196
14 250 138 102 65 171
15 264 152 107 96 230
16 246 150 106 110 256
17 220 149 II 0 It 2 223
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The Application of Competency
Testing Mandates to Handicapped

Children
Reproduced with the permission of the President and Fellows

of Harvard College, 01983 from Harvard Educational Review,

v. 53, May 1983: 146-164.

MARTHA M. McCARTHY
Mama University

Many states are facing the issue of how to apply minimum competency testing (MCT)
mandates to handicapped students. In this article, Martha McCarthy considers the le
gality of MCT diploma requirements applied to the handicapped in light of (1) their
constitutional and statutory rights to nondiscriminatory treatment, (2) their statutory
right to an appropriate education, and (3) then constitutional right to substantive and
prc-edinal flue process. She also offers a brief discussion of some unrmolved legal issues
surrounding the use of competency tests, including test validity, the controversy over in-
dsvidualizer! and standardized diploma requirements, and the identification of mini-
mum competencies.

During the past decade, efforts have escalated to ontect the constitutional and statu-
tory rights of mentally and physically handicapped students in school settings. At the
same time numerous states have instituted minimum competency testing (MCT) re
quirements to ensure that students who receive a high school diploma demonstrate mas-
tery of designated competencies. This article focuses on legal issues suociated with the
convergence of these two developments.'

My central thesis is that handicapped students can be required to satisfy academic
standards, including yassage of an examination, to receivc a high school diploma. Such
children have a Merely protected right to individualized instruction, designed to ad-
dress their unique needs, but they are not entitled to individualized diploma standards.
1 will defend this position by examining the participation of handicapped pupils in

' The alleged advantages and disadvantages of proficiency testing programs have received ample recent at-
tention in educational pumsb and thus are not addreised here See George Madam. "NIE Clarification

Heanng TI Negative Team's Case,' Atka Kappan, 63 (1951). 92-94. and, in the same volume. W
James Popham. "1 he Case for Minimum Competency Testing," 89-91. Diana Pullin. "Minimum Compe-
tency Testing and the Demand for Accountability," 20 -22, and the enure issue of Vwsponsts at Teaching and
Laming, 54, No 3 (19801.1-124
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MCT programs in light of their federal constitutional and statutory rights. While argu-
ing that graduation requirements should be uniformly applied, I will also point out
some unresolved legal issues . 4 with the use of proficiency tests as a diploma
sanction.

Critics as well as adrocates of MCT programs generally concede that the states and
their agencies are empowered to establish requirements for grade promotion and high
school graduation. Because education is among the powers reserved to the states under
the Tenth Amendment, courts have deferred to state and local education agencies in es-
tablishing standards for pupil pet rormance and in selecting the means to evaluate pupil
progress.* In 1978 the U.S. Supreme Court distinguished an academic determination
from a disciplinary action, noting that the former "judgment is by its nature more sub-
jective and evaluative than the typical factual questions presented in the average disci-
plinary decision."' The judiciary has emphasized that school authorities "are uniquely
qualified by training and experience" to assess academic performance and that the "ef-
ficiency of instruction depends in no small degree upon the school faculty's freedom
from interference from other noneducational tribunals."' Noting that judicial restraint
in academic matters is based upon sound public policy, in 1983 a New York appeals
court declared that "the adoption of regulations with respect to graduation require-
ments, including basic competency examinations." is clearly within the states authority
to make a high school diploma meaningful.'

Although courts have endorsed the use of examination results with other data to
award course credit or a diploma, they have also recognized that judicial intervention is
warranted if academic standards are clearly arbitrary or unfair, if criteria are cliscrim in
atorily applied, or if students are not provided sufficient notice of requirements prior to
the impnsition of sanctions.' These allegations have been made in challenges to various
MCI' requirements as applied to the handicapped.

Currently, states that link MCT mandates to high school graduation do not have uni-
form procedures for dealing with handicapped pupils, that is, students who are receiv-
ing special education because of physical, mental, or severe emotional disablities.' In
some states, certain categories of mentally handicapped children are excluded from the
MC f program and are awarded ce. tificates of attendance in lieu of high school diplo-

' See Board of Curators of the University of Mniouri v Horovnu. 435 U S 78(1978), Brookhart v Blunts
State Id of Educ 697 F 2d 179 (7th Cir. 1983). Debra P v Turlington, 644 F.!4 397 (5th Cir 1981),
Mahavonpanan v. Hall. 529 F.2d 448 (5th Cu 1976).

Hogowiu. 435 U.S 78, 90 (1978).
Connelly v. University of Vermont, 244 F. Supp 156. 160 (D Vt. 1965) See also Ennis v Board of Re

gents of the University of Washington, 650 P.2d 1113. 1116 (Wash App 1982). Donohue v Copiague Union
Free School Dist.. 391 N.E.2d 1352. 1354 (N Y. 1979).

' Board of Educ of NonhportEast Northpott Union Free School Dist v. Ambach. 458 N Y S 2d 680, 684
(App Div 1982).

See Mahaoongsonano. /Ian. 529 F.244411. 450(5th Cir. 1976), Greenhill v Bailey. 519 F 2d 5.7 (&h Cu
1975). Connelly v. University of Vermont, 244 F. Supp 156. 159-61 (D V t 1965)

' See Joseph Beckhrm. Legal balibeattou of Managua' Competency Testmg (Bloomington, Ind Phi
Delta Kappa. 1900). p. 22; National Anociation of State Director' of Special Education. Competency Test
nog, specialElvattion, old the Anoints of Apneas (Washington. D C.. Author, 1979). Throughout this
article, the term "handicapped children" is used to refer to those who are mentally retarded. hearing im
paired, speech impaired, visually handicapped, seriously snotionally disturbed. orthopedically impaired,
other health impaired, or learning disabled so that they require special education and related services For a
definition of these terms, see The Education for All Handicapped Children Act of 1975. 20 U S C
1 1401(I) (15)
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mess. In others, handicapped students are excused from the MCT requirement but are
awarded regular diplomas based on successful completion of individualized educational
programs (IEPs). In still other states, all pupils are required to paw the MCT to qualify
for a high school diploma.

These diverse practices raise sensitive legal questions. If handicapped students are de-
nied the opportunity to take a test to qualify for a diploma, are their federal rights to
nondiscriminatory treatment 'mpaired? If handicapped children are awarded diplomas
without meeting standards tnat other students must satisfy, are the equal protection
rights of the nonhandicapped ',kilned? Can a handicapped child's educational pro-
gram be considered "appropriate" if it does not include material covered on an MCT re-
quired for graduation? These questions are explored below in analyzing pertinent fed-
eral constitutional and statutory provisions and judicial interpretations of these man-
dates.

The Right to Nondiscriminatory Treatment
Handicapped individuals' federal protections apir n discrimination stem from both
constitutional and statutory provisions. During the past decade, substantial litigation
has involved interpretations of these mandates m they apply in school settings. Handi-
capped plaintiffs have used the equal protection clause of the Fourteenth Amendment
and Section 504 of the Rehabilitation Act of 1973 to challenge numerom educational
policies and practices, including MCT mandates.

Equal Protection Guarantees
The Fourteenth Amendment stipulates in part that no state can deny persons within its
jurisdiction the equal protection of the laws. Several judicial tests have been developed
to evaluate challenges to Kate action under the equal protection clause. If the govern-
mental action affects a fundamental right (that is, an explicit or implicit constitutional
right) or creates a suspect classification (such as race, alienage, or national origin), strict
judicial scrutiny is applied! Under this test, the state must produce a compelling inter-
est to justify its action. In the absence of a fundamental right or suspect classification,
courts traditionally have applied the rational basis equal protection test, which requires
that the state action merely have a rational relation -hip to a legitimate governmental
goal. Because of dissatisfaction with having to choose between the stringent "strict judi-
cial scrutiny" or lenient "rational basis" tests, an intermediate or middle tier equal pro-
tection rest has been applied in some cases by the Burger Supreme Court. This test re-
quires that state action affecting a significant interest serve important governmental ob-
jectives and be substantially related to the achievement of those objectives.'

Fundamental interests include explicit constitutional rights. such as freedom of speech, and rights so
closely related to constitutional guarantees that they are fundamental by implication. such as the right to vote
in state elections. ch, -ifitations considered inherently suspect are those based on race, alienage, and national
ortgm. For a discussion of the strict scrwiny, rational basis. and middle tier equal protection standards of re-
view. see Martha McCarthy. "Is the Equal Protection Cbuise Still a Viable Tool for Effecting Educational Re-
fonnrfoonsal of Lew and Education. 1(1977), 160 . it. 178-181; Gerald Gunther. "The Supreme Court
IS ' Tenn. Forward In Search of Evolving Doctrine on a Changing Court A Model for a Newer Equal Pro-
tection." Harvard Law Resins, 88 (1972). 18- IS

See Craig v Boren. 4t9 U S 190,19/ (1976) Using this middle tier test, the Supreme Court has invali-
dated site legislation without identifying either a fundamental interest or a suspect classification Ste Plykr
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It seems highly unlikely that the judiciary will be persuaded to apply strict judicial
scrutiny to challenges ir.volving the application of MCT mandates to the handicapped.
The Supreme Court has ruled that education is not a fundamental right under the Con-
stitution." The high court has not yet addressed the issue of whether the handicapped
constitute a suspect class, but several lower courts have concluded that a classification
based on handicaps is not suspect. and thus does not enjoy the preferred constitutional
protection afforded to racial and ethnic minorities. "

Up to now, courts have relied on the traditional lenient rational basis equal protection
test in evaluating handicapped students' challenges to MCI' requirements. And consis-
tently. allegations that the MCT programs are not rationally related to the advance-
ment of legitimate state goa's have been rejected." It is well established that assurance
of an educated citizenry is an appropriate governmental goal. Furthermore, the estab-
lishment of criteria to give value to a high school diploma is considered a rational means
of attaining that goal. In 1982 an Illinois federal district court judge stated that "local
boards of education and their staffs have the right. if not a positive duty, to develop rea-
sonable means to determine the effectiveness of their educational programs with respect
to all individual students to whom they issue diplomas.""

Although the judiciary has not yet been inclined to apply the middle tier test in equal
protection claims involving the lumaicapped," this intermediate standard may become
more popular in educational cases. In a significant 1982 decision, the Supreme Court
used the middle tier test to invalidate a Texas law that denied illegal alien children a free
public education." A narrow majority of the Court suggested that education is more im-
portant than other governmental benefits, and therefore, classifications affecting an in-
dividual's interest in receiving an education must be proved necessary to advance a sub-
stantial state goal." In the future. students may rely on this decision in challenging con-
ditions attached to the receipt of a high school diploma.

But there are significant differences between the denial of a diploma to students who
do not satisfy academic standards and the total exclusion of a certain clan of students
from free public schooling. Texas was unable to produce evidence that any important
governmental goal was advanced by denyin g an education to undocumented alien chil-
dren. In contrast. states surely have a substantial interest in assuring that individuals
who receive a high school diploma have met academic standards. Thus, it seems un-

v. Doe. Tent v. Certain Named and Unnamed Undocumented Allen Children. 102 S.Ct. 2382 (1982); Fray
Hero v. Richardon. 411 U.S. 677 (1973). Reed v. Reed. 404 U.S. 71 (1971).

" San Antonio Independent School Dist. v. Rodriguez. 411 U.5.1(1975).
" See Matter of Levy. 545 N.E.2d 556.559 (N.Y. 1976); Gurmankin v. Comoro, 411F. Sapp 982.992,

n.8 (E.D. Pa. 1976). eV 556 F.2d 184 (3d. Or. 1977).
" Anderson v. Ranks. 520F. Supp. 472.512 (S.D. Ga. 1981); Board of Educ. of Nortbpo-tEast Northport

Union Free School Due. v. Ambach. 456 N.Y.S. U 564. 570-71 (Sup. Ct.. Albany County. 1981), affj as
modified. 459 N.Y.S.2d 660. 669 (App. Div. 1482).

" Ilrookkart v. Illinois State Bd. of Um., 534 F. Supp. M. 72$ (C.D. Ill. 1902).
" In 1995 New York appealscourt specifically njected the intrtnnediateequal protectiontest in reviewing

handicapped plaintiffs challenge man PACT requirement. The court reasoned that a policy requiring all re
ciptents of a high school diploma to per basic competency tan data not intentionally dhcriminate against
handicapped students "mat to invoke the so-called 'middle tier* tat. . ." Board of Edut. of NortbportEast
Northpon Union Free School Dist v. Ambwh. 426 N.Y.S.2d 600. 666 (App. Div. 19412).

" Plyler v. Doe. Texas v Certain Named and Unnamed Undocumented Alien Children, 102 S.Ct !SU
(1982)

" Id. at 2397.111
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Likely that handicapped plaintiffs will succeed in challenging diploma standards -4n-
eluding passage of an MCT on equal protection grounds. regardless of whether the ra-
tional bads or intermediate test is applied.

However, handicapped plahuifh. hie illegal aliens. have successfully used equal pro-
tection guarantees to challenge their total exclusion from public school or specific pro-
grams" Accordingly. if certain categories of handicapped students are denied the op-
portweitir to take an MCT and this to qualify fora diploma. they would probably have a
valid equal protection claim. No court to date has yet addressed this base directly, but a
Georgia federal district court .iodge inAnderson v. Basks did comment on it in dicta.
The judge implied that the rights of handicapped children in Tattnall County, Georgia.
had been compromised until the school district changed its frontier policy. which denied
certain categories of handicapped pupils the opportunity to -tape the standardized
achievement test used as a graduation requirement."

Students have also stucesdully used the equal protection clause to challenge their ads-
clarification and erroneous placement in special education dasses. In Anderson the
court found that some students classified as mentally retarded were deprived of regular
academic instruction in the absence of proper placement procedures. to Concluding that
the affected students' equal protection as well as federal statutory rights were impaired.
the court ordered the district to submit a plan for reevaluating the students and design-
ing a remediadon program to enable mhchusified pupils to acquire the knowledge nec-
essary to satisfy MCT aqua. - menus.

In the absence of misclamification or denial of the opportunity to earn a diploma, it
seems that handicapped students will not have as much success as have minority students
in proving that MCT programs result in unconstitutional discrimination." Indeed. in
situations where the handicapped are automatically awarded diplomas without satisfy-
ing MCT requirements. the nonhandicapped who are denied a diploma became of fail-
ing the MCT may have a valid equal protection claim. They might successfully argue
that the practice of giving a diploma to certain handicapped stud tin who have not met
the standards is not rationally related to the attainment of the state's objective, namely.
establishing criteria to give meaning to a high school diploma.

Section 504

Handicapped individuals' federal entitlement to nondiscriminatory treatment is not
confined to constitutional guarantees. Congress has elaborated on the rights of the
handicapped through civil rights legislation. The most significant statutory protections
are included in Section 504 of the Rehabilitation Act of 1973, which stipulates: "No :uh-
endse qualified handicapped individual in the United States . . . shall, solely by reason

" Sea Mich v. Board of Line.. 340 F. Stipp 066 (D.D.C. 1971). Pennsylvania Min for Retarded Children
v Commommalth. 545 F. Sapp. 279 (E.D. Ps. 197!).

0 520 F. Supp. 47!. 510 (S.D. Ga. 1961).
" Id at 511 -I!. There have been several cases in which courts have enjoined the use of certain tests to place

students in special education dame. because of the racial or language biases included in the instrumenu See
Laura Pope. "judicial Testis( of IQTests." Education Law Retorter. II (1982). 575-577. David Kiri% "Stu-
dent Claudication. Public Policy, and the Courts." Harvard Edeausoosad Ream, 44 (1974). 51-45.

11 In both Debra P. v. Turlington. 644 Flit 597 (5th Cir. 19111). and Anderson v. Banks. 520 F. Supp. 472
(S D Ga. 1111). minority plaindffs were 'woeful in securing an injunction to bar the u - of an MCT re.
Torment as a diploma sanction until the effects of past discrimination had been elimuuted.
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of his handicap, be excluded from the participation in, be denim .he benefits of, or be
subjected to disaiminat'on under any program or activity receiving Federal fmanciai
assistance or under any program or activity conducted by any Executive agency or by the
United States Postal Service. . . ." Some handicapped students who have been denied
a diploma because of failing an MCI' have asserted that they have been denied a benefit
made available ro the nonhandicapped in violation of c' ,e4on 504.

Several courts to date have considered this tie,- Ad none has found it persua-
sive. In Anderson, the federal district court jun a that a school district's use of a
standardized achievement test score as a condition. receivinga diploma did not consti-
tute discrimination against the handicapped under Section 504." The judge rem. led
that Section 504 does not require the awarding of a diploma to handicapped students
who have not met graduation requirements that might include passage of an examina-
tion. Noting tat under Section 504 the handicapped are protected from discriminatory
treatment, the judge concluded that they are not entitled to receive all benefits that the
nonharrlicapped receive. The following Section 504 regulation supports the court's
holding: "Benefits and services, to be equally effective, are not required to produce the
identical result or level of achievement for handicapped persons, but must afford handi-
capped persons equal opportunity to obtain the same result, to gain the same benefit, or
to reach the same level of achievement. . . .""

The judge in Anderson reasotr.Ai that a diploma policy based on the passage of an ex
amination is no more discriminatory toward the handicapped than is a policy requiring
a designated number of Carnegie units for high school graduation. He stated that it di-
ploma standards were waived for the handicapped, the purpose ofan MGT program,
which is to certify competence, would be thwarted. However, the judge suggested t hat if
certain handicapped children were denied the opportunity to qualify for a diploma,
Section 504 would be violated."

More recently, in Board of Education v. Ambach, a New York appeals court also
ruled that withholding a handicapped student's diploma because of inability to satisfy
competency standards does not constitute denial of a benefit solely lzy reason of a handi-
cap. The court affirmed the trial court's conclusion that Section !.1' _quires the pro-
vision of an appropriate education for the handicapped but does notguarantee that all
handicapped children "will successfully achieve the academic level necessary for the
award of a diploma.""

The court reasoned that under Section 504, educational institutions must make pro-
grams available and accessible to the handicapped, but they are not required to assure
that all handicapped individuals attain their educational goals. The appeals court con-
cluded that a Section 504 violation "arises only when benefits are denied to an individual
who is able to meet all of a program's requirements in spite of his handicap ""

11 109 U S.0 'I 794.
" 520 F. Supp 472. 509 -11 (S D. Ga 1981)
" 45 C F R. 84 4(bX2).
" 520 F. Supp. at 510
" Board of Educ of NonhportEan Northport Union Free School Dut. v Ambach. 436 N I' S 2d 56

(Sup. Ct., Albany County. 1981). affd at ntoddsed. 458 N Y S 2d M. 684 (App Div 1982)
m Id.. 1S6 N Y S 2d at 569
" Id.. 458 N I' S Id at 684
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The New York appellate court relied on the Supreme Court's reasoning in Southeast-
ern Commonly College v. Davis. This case involved a hearingimpaired applicant who
had been denied admission to a nurses training program. The Court stated in Davit that
Section 504 "does not compel educational institutions to disregard the disabilities of
handicapped individuals or to make substantial modifications in their programs to al-
low disabled persons to participate."" The Court indicated that if the handicap itself
prevents the individual from participating in the program; the person is not "otherwise
qualified" ander Section 504. Applying this logic, the New York appeals court con-
cluded that substantial modifications in graduation standards are not required for stu-
dents who. because of mental deficiencies, cannot pan a proficiency test.

In January 'Mahe Seventh Circuit Court of Appeals became the first federal appel-
late court to addrenthe rights of handicapped children when an MCT is used as a pre-
requisite to a high school diploma. In BrooWsart v. Illinois State Board of Education,
the appeals court found that the Peoria, Illinois, School Board had provided handi-
capped plaintiffs insufficient notice of the MCT requirement, but it agreed with the fed.
eral district court's conclusion that such a requirement does not violate the rights of the
handicapped under Section 504." The appeals con, t declared that altering the content
of the MCT to accommodate mental disabilities would constitute "a 'substantial modifi-
cation' as welLas a 'perversion of the diploma requirement'."" Exhibiting deference to
local school authorities in making educational decisions, the court recognized that the
"school district's desire to emote the value of its diploma by requiring.graduatir.g stu-
dents to attain min:mai skills is admirable."

However, the appellate court held that Section 504_ entitles physically handicapped
students to modifications in the test format and environment to ensure that they have
the opportunity to demonstrate their actual knowledge. It approved the district court's
instructions that school officials make appropriate accommodations in the test adminis-
tration in order to minimize the effect of children's physical impairments." Thus, Sec.
tion 504 has been interpreted as protecting handicapped children from disaiminatio"
in the adminstrarion of an MCT program, or any other testing program for that mat-
ter. But it does not assure a handicapped child that a diploma will be awarded if aca-
demic standards have not been satisfied.

The Right to an Appropriate Education
In addition to enacting legislation to protect the_ handicapped from discriminatory
treatment, since the late 19601 Congress has paned several funding meanies to assist
state and local education agencies in providing educational services and programs for
handicapped children." Congressional efforts culminated in the Education for All

44! U.S. S97, 405 (1979).
554 F. Supp.715(C.D M 19112), reed 697 F 24179 (7th Cir. 1963). See text with note 57 for a discumion

of the due prams .me
697 F.2o at 164, citing 554 F. Sapp. at 71111 and Southeastern Community College e. Davis, 442 U.S. at

413.
" 687 F.24 at 182.

kl. it 184. Sas 534 F. Sapp 725, 729, n. 5 (C D 111 1982)
For example, in 1966 the Elementary and Secondary Education Amendments (P I. 59 -750) authorised

federal grants to omit states in the initiation. expiation, and illiefOleMellt of program for handicapped pee-
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Handicapped Children Act of 1975 (EHA). States participating in EHA funding are ob-
ligated to provide a free appropriate public education for handicapped children and to
educate such students with the nonhandicapped to the maximum extent feasible."

Congress did not prescribe the specific elements of an appropriate education. In-
stead, it stipulated that an individualized educational program (MP) must be developed
for each handicapped student by a planning team composed of regular and special edit-
colors. the child's parents or guardian, and the child, when appropriate. The IEP is ex-
pected to provide for special education and related services, including transportation
and such developmental, corrective, and other supportive services necessary for the
child to benefit from the special education. The law also prescribes elaborate pro-
cedural safeguards for handicapped children and their parents.

Increasingly, courts have been called upon to assess whether educational programs
proposed by local school districts are appropriate for specific handicapped children.
Some courts have interpreted EHA mandates quite broadly, thus placing responsibili-
ties on public schools that are not prescribed in the legislation itself. For example, school
districts have been judicially required to provide psychotherapy, catheterization ser-
vices, and extended-year programs for handicapped children, even though EHA does
not specifically mandate such services." Lower court interpretatinns of the federally
mandated appropriate education for the handicapped have spanned the continuum
from an "optimum" to a "minimally adequate" program."

In June 1982 the Supreme Court delivered its first opinion interpreting the obligations
of state and local education agencies under EHA. In Board of Education of the Hen-
drick Hudson Central School District v. Rowley, the six-member majority concluded
that handicapped children are not cackled to a particular level of education or to guar-
anteed outcomes, but rather to personalized instruction "with sufficient supportive ser-
vices to permit the child to benefit from the instruction."" The Court reversed the ap-
pellate court's conclusion that EHA requires the state to provide educational services to
maximize the full potential of handicapped children commensurate with tine opportu-
nity provided for the nonhandicapped. Noting that the opportunities offered to stu-
dents vary depending "upon a myriad of factors that might affect a particular student's
ability to assimilate information presented in the classroom," the majority reasoned that
EHA "poses no clear obligation upon recipient states beyond the requirement that
handicapped children receive some form of specialized education.'"

school, elementary, and secondary pupils. Also, the Hands...,Ipped Chaldren's Early Education Assistance Act
M1963 (P L. 90.538) authorised preschool and early education programs for handicapped children.

" 20 U.S.C. 3 1401 et seq.
" See Annatrong v. Kline. 476 F. Supp. 503 (E.D Pa. 1979), modified and renamed, 629 F 2d 269 (3d

Cir. 19110). eat dewed sob um. Scanlon v Battle. 101 S.Ct. 3123 (1981): Tatra v State of Texas. 625 F td
557 (Sdt Car. 1980): North v. District of Columbia Bd. of Educ., 471 F. Stipp. 136 (D.D.C. 1979). Mauer of
"A" Family. 602 P.2d 1S7 (Mont. 1979).

" See Springdale School Dist. v. Grace, 494 F. Supp. 266 (W.D. Ark. 1980).affil 656 Ltd 300 (8th Cir.
1911). osatted mod mossosolat. 102 S.Ct. 3304 (1982): Armstrong v Kline. 629 F.2d 269 (3d ar. 1980): Row-
ley v. Board MEduc. of the Hendrick Hudson School DM., 632 F. 2d 945 (2d Cir. 1980): Kntelle v Bigp. 469
F Supp 169 (D. Del 1980), Age v. Bullet County Public Schools. 3 EHLR 551:505 (W.D. Ky. 1980). ied
673 F.2d 141 (6th Cii. 1982).

" 483F Supp. 528 (5 D N.Y.1980)offd 632F 2d 043 (1dCir. 1950), raid and remanded, 102 S.Ct 3034,
3042 (19112).

" NI at 3043. 3047.
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Furthermore, the Supreme Court majcrity cautioned the judiciary against substitut-
ing its judgment for that of local planning teams in determining the substance of an ap
propriate education for handicapped children. The majority clearly restricted the judi-
cial role to reviewing procedural violations under EHA. If a school district is providing a
handicapped child with specialised instruction in conformance with an IEP and adher-
ing to EHA's proxdural requirements, Ike Supreme Court majority declared that the
judiciary "can require no more.""

In light of the Rowley decision, it seems unlikely that handicapped plaintiffs will be
successful in challenging MCT requirements under EHA. The Supreme Court rejected
the assertion that EHA requires "strict equality of opportunity or services" and declared
that such a requirement would "seem to present an entirely unworkable standard re-
quiring impossible measurements and comparisons. "" Thus, it appears that a child
who has received special instruction to address unique deficiencies. instead of instruc-
tion necessary to pass an MCT, will not be able to rely on EHA in contesting the diploma
prerequisite.

Even before the Rowley decision, the trial court in A ',shack observed that EHA's
mandate of appropriate educational opportunities is an input, not an output, standard.
The court reasoned that the law specifies procedural safeguards to assure that an appro-
priate education is made available to handicapped children, but it does not mandate
specific results." On appeal, the New York appellate court reiterated that EHA does not
require the award of tiplomas to handicapped pupils who are unable to meet minimum
competency standards."

Similarly, the Seventh Circuit Court of Appeals in Brookhart held that "the denial of
diplomas to handicapped children who have been receiving the special education and
related services required by the Act [EHA), but are unable to achieve the educational
level necessary to pass the MCT, is not a denial of a 'free appropriate public educa-
tion.' "" The court further rejected the contention that an MCT requirement violates
the EHA regulation stipulating that no single criterion can be the sole basis for deter-
mining an appropriate educational program for a handicapped child." The court
noted that the MCT is not the sole criterion for receiving a diploma in the Peoria School
District because students must also earn a prescribed number of course credits and com-
plete state curricular requirements.

However, competency tests used with the handicapped might be vulnerable to legal
challenge under EHA (and Section 504 as well) if they have not been validated appropri-
ately. Under the federal regulations, tests used in the evaluation and placement of
handicapped children must be validated for the specific purpose for which they are used
and must be selected and administered to "accurrtely reflect the student's aptitude or
achievement level or whatever other factors the test purports to measure, rather than re-
flecting the student's impaired sensory, manual, or speaking skids. . . ."" Although

" 111 at S051
" N. at 3347
" 436 N Y.S 2d M. 570 (Sup. Ct . Albany County. 1981)
" 458 N.Y.S ad 680. 685 (App. Div 1982)
" 697 F.2d 179. 183 (7th Cir 1983)
" Id See IOU S.C.§ 1412(5)(c): 34 C R F S 300 532
" 34 C F.R S. 104.35(bX3) and 300.53405)

313



309

Competency Testing Mandates
MARTHA M. McCARTHY

theme requiremelas are directed toward tests used in placing handicapped children in in-
structional programs, it seems that similar assurances of validity would be required for
examinations used to withhold an educational benefit, .uch as a high school diploma,
from a handicapped student. In Brookhart, plaintiffs asserted that both EHA and Sec-
tion 504 require tests to be validated separately for the handicapped. However, the
Seventh Circuit Court of Appeals declined to address whether the proficiency tests in
question had been properly validated, reasoning that it could decide the case without is.
suing "a broad order . . . that might affect the validity of the MCT for all handicapped
students.""

Fourteenth Amendment Due Process Guarantees

The Fourteenth Amendment provides in part that the state cannot deprive citizens of
life, liberty, or property without due process of '.aw. The Supreme Court has recognized
both procedural and substantive components of federal due process protections. If a
state contemplates depriving a person of life, liberty, or property, certain procedural
steps must be followed. At a minimum, the individual is entitled to proper notice, an op-
portunity to be heard, and a hearing that is conducted fairly." In addition, the Court
has recognized a substantive due process right in that governmental action threatening
life, liberty, or property must be based on a valid objective and the means used must be
reasonably calculated to achieve that objective." In essence, individuals have a substan
tive protection from arbitrary state action that infringes upon their rights and a proce-
dural protection to ensure that when such deprivations are imposed, they are imposed in
a tundamentally fair manner.

In Goss v. Lopes the Supreme Court recognized that all states through their constitu-
tions and laws have created a property right to attend school." This entitlement cannot
be denied to an individual without procedural due process. The Court also concluded
that the denial of school attendance imposes a stigma on a student , thereby impairing..
liberty right, which implicates the due process clause. Noting that even a short-term sus-
pension from school may affect a student's future educational and employment oppor-
tunities, the Court held that procedural due process is required to ensure :hat the sus-
pension is warranted and imposed fairly.

The seminal issues in connection -.with MCT requirements are whether students' prop-
erty and liberty interests in attending school encompass the receipt of a high school di-
ploma, and if so, what procedural protections must be afforded before a diploma can be
withheld. While the prevailing judicial view is that the denial of a diploma, like the de-
nial of school attendance, must be accompanied by procedural safeguards, the scope of
students' rights in this arena remains ambiguous. In both A mbech and Brookhart, the
appellate courts differed significantly from the trial courts regarding what due process

.1 697 F.2d 172.184 (7th Cir 1963).
See Kern Alexander, School Law (St Paul: Wet. 1960), p 543-345

" oet Gan v Lopes, v19 U.S. 565 (1975), Morrialey v. Brewer. 408U S 471(1972), Goldberg v Kelly, 397
U.S. 254(1970)

" Sits Harrah Independent School Dist. v. Mann. 440 U.S. 194 (1979). Shapiro v Thompson. 394 U S
618 (1969). Meyer v. Nebruka. 262 U.S. 390 (1923).

" 419 U.S. 565 (1975)
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rights of handicapped students are at stake when diplomas are conditioned on passage

of an MCT.
The islew York trial -back ruled that two andicappei _hildren had a le-

gitimate expectation of receiving a diploma, and therefore, "the diploma represents a
propert, interest for the purposes of due process protection "" The judge noted that the

state had revised its standards in 1979 to stipulate that handicapped pupils must pass a
competency examination to receive a diploma, but the instructional programs for these
students had been designed to address their IEP goals, and not necessarily the required
competencies. Thus, the judge concluded that school officials had created an expecta-
tion on the part of handicapped pupils that successful completion of their IEPs would
result in the receipt of diplomas. He also reasoned that students' liberty rights are im-
paired if they are labeled incompetent and denied a high school diploma because of
their IKONS on an examinadon.:mding both liberty and property interests involved, the
judge concluded that three years' notice of the MCT requirement was inadequate to sat-
isfy due prates mandates. Accordingly, he ordered the award of diplomas to the two
mentally handicapped plaintiffs. He indicated that early notice of graduation require-
ments is particularly critical for handicapped children to allow proper considerationof
whether the goals of the students' IEPs should include preparation for the MCI' and to
afford "appropriate time for instruction aimed at reaching that goal.""

However, the New York appellate court disagreed with the trial court's analysis of the
due pieces issue in connection with the mentally handicapped plaintiffs. The appeals
court declared that neither property nor liberty interests were implicated by the state's
application of inn MCT requirement to students who were not capable of pursuing a
course of studies that would prepare them to pass the basic skills test." Re- toning that
no amount of notice would enable these students to pass the tests, the court rejected the
assertion that the school district's prior prat ice of awarding diplomas based on success-
ful completion of IEPs created a valid expectation that a diploma would be awarded as
long as individualized objectives were satisfied. The court declared that to view these
students as having a legitimate expectation that arsukl rise to the level of a property right

to a diploma "is to ignore reality" and to reject established law that "a diploma is a
credential, by which the t Aferring institution certifies that the recipien lionesses all of
the knowledge and skills expected of individuals who have been exposed to a rigorous
academic discipline."" The court also concluded that students' liberty interests were
not compromised because there was no false stigmatizinb .atement issued by a public
entity. At most, the students are identifies. "rout having met the requirements for a

high school diploma, which is true.""
Yet, the New York appeals court did recognize that some handicapped children who

are a ?able of mastering the subject matter on the MCT might have due process rights
at stake. Evidence conceivably could be presented to show that with sufficient advance
warning of the MCT requirement. IEPs could be designed to prepare some children

" 436 N.Y 5 2d 564.572 (Sup. Ct . Albany County, 1981)
Id at 575.

" 485 N Y 5 2d 680.686-87 (App Div 1582).
" Id at 686
" Id. at 687.
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with remediable mental conditions to pass the tests. The court reasoned that such
students might have a legitimate property interest in a diploma, necessitating proce-
dural protections. But, unlike the trial court, the appeals court was not convinced that
these students are entitled to notice of graduation requirements before they leave ele-
mentary school. Reasoning that three years' notice satisfies the due process clause, the
court observed that it is not "of such hrief duration so as to prevent school districts from
programming the 1EPs of such chwiren to enable them to pass the basic competency
tests. . . .""

Two weeks after the New York appellate decision, the Seventh Circuit Court of Ap-
peals in Brook/sun found that eighteen monthsnotice of an MC' requirement was con-
stitutionally inadequate because it did not allow enough advance warning for MCT ob-
jectives to be incorporated into IEPs." The lower court had considered the notice suffi-
cient, reasoning that it is a "misunderstanding and debasement of the concept of due
process of law" to suggest that graduation standards must be waived for those who be-
cause of mental deficiencies cannot achieve them." However, the appeals court held
that since liberty and property interests are implicated when new requirements are at-
tached to the receipt of a high school diploma, students are entitled to procedural safe-
guards. The court declared that denial of sufficient notice of the requirements "would
make denial of a diploma and its attendant injury to reputation fundamentally
unfair."" Acknowledging that the due process clause entitles students only to adequate
notice of graduation standards and not to the diploma itself, the court recognized that it
would be impossible to rrovide a procedural remedy for the eleven handicapped plain-
tiffs who had already finished school. Thus, the court ordered the award of diplomas to
these students who had satisfied graduation requirements except for passage of the
MCT.

The appellate court rejected the district couree conclusion that the "only possible rea-
son" for handicapped students' lack of exposureto material covered on the MCT is their
inability to grasp the material. Noting that some of the handicapped plaintiffs passed
portions of the MCT, the court reasoned that the school officials' decision to require all
but trainable mentally handicapped children to take the MCT at least once suggests a
reluctance "to speculate on the innate abilities or limitations of their students."' The
court referred to expert testimony "that predicting whether a child has the ability to pass
'is something that a responsible professional would not do.' ""

Relying heavily on the trial court's reasoning in Ambech, the Seventh Circuit Court of
Appeals recognized that lengthy notice of an MCT is particularly important for the
handicapped to provide time for reasonable consideration of whether their tEP goals
should be altered to include material on the MCT. However, the appeals court did not
specify how much notice would be ccnsidered constitutionally adequate. Instool, the
court stipulated that school districts must either ensure that disabled students ate ex-

"N at 588.
" Brookhan v 11 hoots State Bd of Educ 697 F 2d 179. 187 (7th Ca 1983)
" 334 F. Supp 725. 730 (C. D IS 1982)
" 697 F.2d 179. 186 (7th (,er 1983)
. Id at 187
*. Id at 186.
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posed to the material on the test or substantiate that the pupils' parents and teachers

have made a "reasoned and well-informed decision" that an alternative program is more

appropriate for them."
Only one other federal circuit court of appeals has addressed the procedural due pro-

mo kw in connection with MCT requirements. In Debra P. v. Turtington, a case in-
voking minority rather than handicapped plaintiffs, the Fifth Circuit Court of Appeals

concluded that all students have due process rights at stake when a competency test is

used as a diploma requirement." Because Florida had created an expectation that suc-

earful school attendance would lead to graduation. the appellate courtheld that timely
notice of an MCT requirement was flummery before :t could be used as a cdndition of re-

ceiving a high school diploma. The court indicated that students should be advised of
graduation standards upon entering high school. Thus, the state's provision of only thir-

teen months notice pr'or to using functional literacy tests as a diploma requirement was

found to be unconstitutionally brief.
In Debra P. the appeals court also ruled that Florida's MCT requirement implicated

substantive due prows rights. Recognizing that the state was not obligated to provide
public schooling. the court reasoned that became Florida had established an educa-
tional system and had Emendated attendance, any condition attached to the receipt of a

high school diploma must be fundamentally fair. The court concluded that the use of
functional literacy tests as a diploma prerequisite was potentially unfair because the
tests "may have covered matters not taught in the schools of the state."" Accordingly,
the court charged the state to substantiate the curricular validity of the functional liter-
acy tests. On remand, Florida education officials have the burden of proving that the
tests assess what has been taught in Florida schools. The court declared that fundamen-
tal fairness necessitates proof that students are tested on material they have actually
been presented: "Just as a teacher in a partir.dar class gives the final exam on what he or
she has taught. so should the state give its final exam on what has been taught in its class-

rooms.""
In Anderson. which also focused primarily on minority plaintiffs, the Georgia federal

district court judge followed the Debra P. rationale in ruling that school officials must
substantiate the curricular validity of a standardized achievement test used as a diploma
prerequisite. The judge recognized the differences between Florida's use of a "hastily
concocted examination" and the "reliable and well-established test instrument" used in
Tattnall County, Georgia. However, th ,e found "no choice," in light of "the strong
language in Debra P.." but to conclude that the Georgia school district had not fulfilled

" Id at 187 Of interest is the fact that the Seventh Circuit Court of Appeals quoted extensively from the

trial courts decision in Asibach in concluding that handicapped students are entitled to early nonce of MCT
requirements. And the New York appellate court. endorsing three years notice as sufficien:. cited with up

Koval the lower coun's decision in Breathes One can only speculate regarding how the two appellate deco.
sons might have been affected if they had not been rendered within a two-week span

" 644 F 2d 397. 404 06 (5th Cir 1931). arlummeg dratted.654 F 2d 1079 (St's Car 1981). For discussion
of the court's treatment of the racial discrimination claim in this caw and in Anderson r Banks. see Martha
McCarthy. "Minimum Competency Testing for Students. Educational and Legal Issues." Educetwitai

Holum. II (1983). pp 105 107
" hi . 644 F td at 404
s Id at 406 At the time this article went to pres. oral arguments had just bee i presented to the federal

distract court in which 'beanie attempted to establish that the curriculum matches the functional literacy test
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its substantive due process burden of proving that the test covered only material actually

taught."
In Jude 1982, after school authorities were given an opportunity to present evidence

that the achinement test matched the instructional program, the ;ederal district judge
concluded that the curricular validity standard had been satisfied." Acknowledging
that a student performing far below grade level might not be exposed to all of the mate-
rial covered on the test, the judge nonetheless concluded tk at the school authorities had
met their burden of proof: "To require school officials to produce testimony that every

teacher finished evt.ry lesson and assigned every problem in the curriculum would im
pose a paralyzing burden on school authorities and hamper them in constructing an
academic program watch they believe most effectively meets the needs of 'heir
students.""

The Georgia federal judge also departed from the Fifth Circuit Appellate Court's rea-
soning regarding the length of notice needed before use of an examination as a diploma
requirement. Recognizing the "judicial system's traditional deference to the echca
tional expertise of school authorities," the jodge noted that "no one could seriously con-
tend that academic requirements could never be changed duriA.; the twelve years a child
typically spends in school."" He concluded that the period of notice of more than two
years was constitutionally adequate, especially in light of the fact that students could re-

take the examination and were provided remedial opportunities.
Sir ce the Supreme Court has not yet addressed students' due process rights in connec-

tio MCT mandates, the procedural requirements remain somewhat unclear.
While several courts have condoned the use of proficiency tests as a diploma prerequisite
if students have been advised two to four years before instituting the requirements, the.
Seventh Circuit Court of Appeals indicated in Brookht.rt that even four years' notice
may not be sufficient to protect handicapped students' due process rights." If other
courts conclude that handicapped pupils should be made aware of graduation stan-
dards while still in elementary school, the use of proficiency tests as a diploma require-
ment for the handicapped may be delayed for several years.

The scope of handicapped students' substantive due process rights in connection with
MCT mandates also has not been clarified by the courts. According to the Fifth Circuit
Court of Appeals, school authorities must substantiate that proficiency tests used as a di-
ploma requirement match not only the school's curricular objectives, but also the
knowledge and slulls actually taught to students." This curricular validity standard may

" Anderson Banks. 5:0 F Supp 472. se D Ga 1981)
" Anderson Sanks. 540 F Supp 761 (5 1) Ga 1982)

Id at 765 66
" 520 I Supp 472, 505-06 The court relied heavily on Mahavongsanan v Hall. 529 F 2d 448 (5th Co

1976)..n which the appeals court ruled that a graduate student s due process nghu were not impaired by the
university's decision to require a comprehensive examination even though the requirement wasinstiti..ted after
the student began her graduate studies The appeals court concluded thAt slightly over a year's notice of the re
quirement was reasonable, particularly in light of the opportunity to retake the examination

" 697 F 2d 179, 187 (7th Co 1985)
" Debra P v Turlington 644 F 2d 397, 404 06 (5th Cir 1981) For a discussion of curricular validity in

connection with proficiency tests .ee Merle McClung. "Competency Turing Programs Legal and kduca
tional Issues. Fordham Law Retiew. 47 (1979), 682 689
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be somewhat difficult to satisfy in general," but it could present particular problems in
connection with handicapped pupils who have not been exposed to the regular instruc-
tional program.

Handicapped plaintiffs in the future may rely onDebra P. in asserting that they can-
not be subjected to MCT requirements if their IEPs do not cover material on the tests,
but it seems unlikely that the Fifth Circuit Court of Appeals intended such broad appli-
cation of the curricular validity standard. In Ambach, the New York appellate court
specifically rejected the petitioners reliance on Debra P., noting that Florida had pre-
viously been engaged in de jure racial discrimination which triggered the stringent test
validity standard. Regarding New York's basic competency test, the appeals court noted
that the material covered would form "part of virtually any acceptable reading or math-
ematics curriculum," and therefore its content validity "more than adequately resists
petitiot. era' challenge on due process grounds."" The federal district court in Anderson
also found that the standardized achievement test used as a diploma prerequisite satis-
fied that curricular validity standard even though some students may not have been ex-
posed to all of the material on the test.

The fechTaldistrict court inBrookhart. noting that possibly no test of human beings is
"scientifically exact," concluded that the MCT used in Peoria is a reasonable test of the
school district's accomplishments in educating its students. Recognizing that test modi-
fications must be made to enable physically handicapped children to demonstrate their
knowledge, the court declared that the test need not be altered to avoid contact with a
child's mental deficiency: "To do so would simply be to pretend that the deficiency did
not exist, and to fail completely to measure the learning."" However, the seventh Cir-
cuit Courr of Appeals avoided the test validity issue, finding that it could provide the
plaintiffs relief on "less intrusive grounds" since notice of the MCT requirement was in-
sufficient." While the appellate court hinted that the validity of proficiency tests used
with the handicapped might be difficult to substantiate," it did not rule that the MCT
diploma requirement would violate substantive due process rights if applied to handi-
capped pupils who have not received the requisite instruction.

Although judicial precedent lends support to the contention that all students are enti-
tled to adequate notice of graduation requirements, it seems to stretch tbt concept of
substantive due process to conclude that mentally handicapped students mu be ex-
posed to material cowed on an MCT if their diplomas are to be conditioned on passage
of the test. Fundamental fairness may require longer notice for certain categories of
handicapped pupils so that those capable of preparing for the MCT have the opportu.
nity to do so, but there seems to he nothing fundamentally fair about placing a mentally
handicapped child in an instructional program that is beyond the child's grasp. If, for
example, a mentally retarded pupil's individualized program is in fact appropriate to

" See Charles Thornau, The Minimum Competencies of Minimum Competency Testing." Vxnspoints III
Teaching and Lesnung 56 (1980). 25 46. and in the same issue Clinton Claw, "Minimum Competency
Teuing Are the Instruments Adequate?" 47 52

"bard of Educ of Northpon East Nonhpon Limon Flee School Dist v Ambach. 458 N.Y S td 680. 688
;App Div 1782)

" Anderson v. Banks 547 F. Supp 761. 765 66 (5 D Ga 1982)
" Brookhan v Illinois State Bd of F.dur 534 F Supp 725. 728 (C D III 1982)
" 697 F 2d 179. 164 (7th Or 1983).
" hi
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address that child's needs, it probably will not include much of the material covered on
the MCT. However this situation should not preclude the use of an MCT to certify that
recipients of a high school diploma have acquired a minimum set of competencies.

Unresolved Issues

The law is clear the i :::...ndicapped children cannot be denied the opportunity to take a
competency test or to satisfy other standards attached to the receipt of a high school di-
ploma. Litigation to date indicates, however, that the award of a diploma to the handi-
capped can be conditioned on passage of a proficiency test if appropriate accommoda-
tions and procedural protections are provided. Yet, several issues pertaining to the a
plication of MCT mandates to handicapp 1 students have not been resolved. Some of
these issues have implications for the we of MCT requirements per se as a prerequisite to
receipt of a diploma.

Tut Validity
It is generally agreed that federal regulations require accommodations in administering
MCTs for physically handicapped children to assure that the students' actual ability is
being assessed. Accordingly, modifications in the test instrument (such as braille format
for the visually impaired) and testing situation (such as flexible scheduling and alterna-
tive response modes) have been incorporated in MCT mandates in some states." The
con troversia: issue is where the line should be drawn in designing accommodations to
maintain the validity of the tests.

Problems arise when the handicap is directly relate! to what is being assessed. The
most obvious example is the mentally retarded child who clearly is disadvantaged be-
cause of the handicap on any test measuring mental ability. It would appear that modi-
fications to offset the mental deficiency would not be necessary or perhaps even allowed.
But more troublesome questions arise in connection with various physical handicaps.
For example, should the child who cannot write because of a crippling condition be al-
lowed to give verbal raponses? And if so, might this child be unfairly advantaged over
the nonhandicapped child who must translate thoughts into written form? According to
a report recently released by the National Research Council, alternative test forms for
the handicapped have not beer, adequately whidated to establish their equivalency to
examinations for nonhandicapped students." For example, data are not available re
garding how much additional time should be given to the blind student who is taking a
test in braille to ensure that the student has a comparable opportunity to display knowl-
edge. As noted previously, both EHA and Section 504 require tests used with the handi-
capped to be valid measures of the students' ability and not their impaired communica-
tion skills. Such assurances may be difficult to provide in connection with some MCT
programs.

In addition to validity problems associated with modifications in the test instrument
and environment for the handicapped, there are unresolved val.dity issues in connection

" For example Florida regulations stipulate elaborate modifications which include flexible schedules
adaptable settings. format modifications allowances for alternative response modes and the use of auditory
aids Rule 6A I 943 FAC

" "Fairer Tests for Handicapped People Sought by National Research Council The Chronicle of Higher
Education 26 May 1982 p 10
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with the legal obligations placed on school authorities to substantiate that the test
matches the curriculum taught. If the judiciary should adopt the curricular validity
standard introduced in Debra P. to aspen the application of MCT mandates to the
handicapped, school officials may find themselves caught between competing require.
ments. The placement of mentally deficient children in an instructional program con-
sistent with the MCT to assure the test's curricular validity might impair the students'
federal entitlement to an appropriate educational program. But substantive due pro-
cess rights might be compromised if such children are provided specialized instruction
and then have their diplomas conditioned on an MCT covering material that has not
been presented to them.

The curricular validity standard is problematic, even assuming that it does not re-
quire a match between the test and the IEPs of students who are incapable of mastering
the competencies. Given the current limitations in testing technology, coupled with the
fact that teaching is more of an art than a science, school officials may fend it difficult to
substantiate that an MC: is a fair test of what has been taught in the regular instruc
tional program." Far more sophisticated instructional monitoring mechanisms may be
required to assure that the content covered on MCTs has been adequately presented to
pupils. If a single competency maminatiou is used statewide, it appears that all school
districts would have to standardize a substantial portion of their curriculum in order to
verify the validity of a state-prescribed test. Such centralization of curricular decisions
faces strong resistance from advocates of local control in education.

If other courts should endorse the curricular validity standard and cz.r.ciude that a
state cannot use a competency test ass graduation requirement until substantiating that
the test measures fairly what has been taught, it seems logical that other tests used to
evaluate students should satisfy a similar mandate. Would not semester tests or even
daily tests become vulnerable to judicial scrutiny? This approach has the potential to
bring all student evaluation procedures before the critical eye of the courts. After all a
semester examination in a course or the combination of several test acmes could de-
termine whether a given student receives credit for the course and ultimately a diploma.
It might be argued that such tests are used as a diploma sanction, just as are MCTs, and
thus should be subject to the curricular validity requirement. The Fifth Circuit Court of
Appeals may indeed have opened a Pandora's box by prescribing this standard.

Individualized versus Standardized Diploma Criteria
Currently, some states have standardirctl ,uploma requirements for the nonhandi.
capped and individualized critena for the handicapped. This double standard raises
questions about the meaning of a high school education. If a diploma is used to signify
mastery of individualized objectives (at least for some students), this credential loses any
universal meaning. Employers and institutions of higher education would have to review

" See James Cuthne. "An Assessment of Educational Policy Research.- EducatronalEvaluatron and Policy
Analysis. 2 (1980), 48, Thomas C Thomas and Dorothy McKinney. Accountability in Education (Menlo
Park. Calif Stanford University Research Institute. 1972), pp 6 18. see abo In 72 In August 1982 a new in
telligeoce test was introduced at the annual convention of the Amencan Psychological Association This test.
the Kaufman Assessment Battery for ChlId ten (K ABC). is touted to be bias free and to represent a major ad
vane rn testing technology. with panicular implications for minority and exceptional children Sir" 'Un
biased Intelligence Test Unveiled. Called Revolutionary." Education Daily 25 Aug 1982 pp I 2
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individuals' high school transcripts to assess their academic preparation. The award of a
diploma to students who have not mastered basic skills might build false expectations re-
garding subsequent emplomient and educational opportunities.

Assuming that a high school diploma is designed to signify a certain level of academic
attainment, then standardized graduation requirements would appear necessary. The
length of time spent in school might vary among students and instruction might be indi-
vidualized, but the criteria for receiving a diploma would remain constant If gradua-
ticn requirements are waived only for the handicapped, nonhanfr apped students
might allege an equal protection violation. While the Georgia federal district court
judge suggested in Anderson that a state is empowered to award regular diplomas to stu-
dents regardless of their achievement," such a practice might be vulnerable to discrimi-
nation charges. A state could possibly grant diplomas to all pupils without reference to
academic standards; however, a practice of conditioning some students' diplomas on
scholastic criteria would seem difficult to justify, even under the lenient rational basis
equal protection test.

The legality of a double standard for the handicapped and nonhandicapped to qual-
ify for a diploma may soon become controversial in Illinois. A recently adopted state
regulation stipulates that a handicapper4 child cannot be denied a diploma if, because
of a handicapping condition, the child does not satisfy MCT standards. The federal dis-
trict court judge in Brookhort voiced concern that under thi. regulation school officials
will be required to award diplomas to mentally deficient students while withholding the
same benefit from nonhandicapped students who do not demonstrate mastery of pre-
scribed competencies." The judge further suggested that without reasonable measures
"of the accomplishment of the school system in imparting basic knowledge to all its stu-
dents, . . . no certification of graduation from an educational program canhave any
meaning whatsoever, to the student or to others, as the notice of educational ar inment

is meant to be."" The Seventh Circuit Court of Appeals also observed that tf. sew f lli-

nom regulation might preclude using the /tICT as a diploma prerequisite . handi-
capped students who ae. incapable of mustering the competencies, but it noted that
"the question is presently premature for resolution."" Although the appellate court was
not asked to addres'. whether the rights of the nonhandicapped might be compromised
under the regulation if they must satisfy graduation requirements that are waived for
the handicapped. this issue seems likely to be raised in the future.

Identification s of Minimum Competencies
The establishment of graduation standards appears defensible as a legitimate means to
give value to a high school diploma, but there are unresolved issues associated with de-

" Of coo. se. the use of standardised competency requirements raises the issue of the state s obligation to
ward those found to be incompetent Do students who repeatedly fail the MCT have a legitimai- claim to re
mediation and perhaps to additional years of public schooling?

" 520 F Supp 472. 511 (S D Ca 1981)
" 534 F Supp 725 729. n 5(C D III 1982) The 1981 amendment to the state law stipulates "No handi

capped student may be denied promotion graduation or a general diploma on the basis of failing a minimal
competency test when such failure can be directly related to the students handicapping condition

" Id , 534 F Supp at 728
" 697 F 2d 179 182 n 4 (7th Cif 1983)
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termining what these standards should be. Minimum competencies have been pre-
scribed based on the assumption that specific knowledge, skills, and behaviors are
needed for students to function successfully as adults. Yet, dataare not available to sub-
stantiate that the competencies currently required are the only (or most important) ones
necessary to ensure success in the various adult roles for which they are purportedly pre-
requisites. Might a student who fails the MCT and is denied a diploma become scccas-
ful if success is measured by subsequent earnings?

The identification of the list of required minimum competencies has particular impli-
cations for various categories of handicapped pupils. The selection of certain skills,such
as the ability to write, might automatically exclude some physically handicapped chi!.
dren from satisfying the MCT requirement. Should the inability to write result in a label
of incompetence if the individual can communicate adequately using other means?

States and local school distrizs may increase their vulnerablity to educational mal-
practice suits if certain competencies used as a diploma requirement cannot be justified.
Moreover, there are other sources of potential liability associated with MCT mandates.
A student possibly could secure damages by establishing that the prescribed skills have
not been adequately taught, that the skills taught have not been mastered (despite pas-
sage of the MCT), or that the skills acquired have not resulted in the promised success in
adult roles. Although plaintiffs have not yet prevailed in charging school districts with
instructional negligence," MCT mandates may provide stronger grounds for such suits.

Conclusion

It seems unlikely that courts will or should exempt handicapped students from diploma
requirement. including passage of a proficiency examination. However, it seems quite
likely that the judiciary will continue to scrutinize MCT mandatesto casure that handi-
capped as well as nonhandicapped pupils' substantive and procedural rights are pro-
tected. The amount of notice legally required before using an MCT as a diploma Nan:-
tion, the scope of accommodations required in administering competency tests to
handicapped pupils, and the nature of proof necessary to substantiate the validity of
proficiency examinations seem destined to generate subsequent litigation.

The legal activity pertaining to MCT mandates may ultimately force states to be more
precise in articulating objectives for public schools and in defining the purpose of a high
school diploma. State and local educational policymakers may be faced with justifying
the selection of certain competencies as diploma criteria and proving that these particu-
lar competencies are in fact prerequisites to success in various adult roles. Moreover,
school officials may be judicially required to substantiate that examinations and other
student assessment strategies are valid measures of what has been taught and what
should be learned. Legal controversies over MCT mandates may nurture a change in the
traditional judicial deference to educators in academic matters. The coming decade
may witness an increase in judic.al activism to assure that academic standards and stu
dent ev .luation practices are indeed fair.

't See Hunter v Board of Ethic of Montgomery County. 499 A td 562 (Md App 1992) Tubell v Dade
County Public Schools. 419 So 2d 31513 (Fla App 1982) Hoffman v Board of Educ 424 N Y S 2d 376
(1979) Donohue v Copiague Union Free Schools 991 N E 2d 1952 (N Y 1979) Peter W v San Francuco
Unified School Dui 131 Cal Blur 854 (Cal App 1976)
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Recent Reform Proposals
for American Education

. Lawrence C. Stedman and Marshall S. Smith

A Nation at Risk: The Imperative for
Zdocational Reform
by the National Commission on Excellence
in Education
Washington, D.C.: U.S. Government
Printing Office, 1983

Action for Excellence: A Comprehensive
Plan To Improve Our Nation's Schools
by the Task Farce on Education for
Economic Growth
Denver: Education Commission of the
States, 1983

During the past few months, several com-
missions have published reports proposing
-major reforms for our educational system.
Four of these reports, listed above, have
received widespread attention. Their

Academk Preparation for College: What
Students Need To Know and Be Able To
Do
by the College Board
New York: College Entrance Examination
Board, 1983

Making the Grade
by the Twentieth Century Fund Task Force
on Federal Elementary and Secondary
Education Policy
New York: Twentieth Century Fund, 1983

publication (with special credit to the Na-
tional Commission) has spurred the
greatest national debate on education since
the launching of Sputnik in 1957. In this
review, we describe each commission and
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its report, and examine their cue for
reform and their recommendations. Our
focus is on the quality of their analysis and
their recommendations rather than on the
rhetorical or political importance of the
documents. Our analysis is intended to be
provocative rather than conclusive.

The Commissions and Their Reports
A Nation At Risk

The National Commission on Excellence
was an 18-member panel appointed by
Education Secretary Tenet H. Bell in 1981.
Its chair was David P. Gardner, president
of the University of Utah, and president-
designate of the University of California.
The panel included Yale University presi-
dent A. Bartlett Giamatti, former Min-
nesota governor Albert H. Quie, a retired
chairman of the board of Bell Labs, the im-
mediate past president of the San Diego
School Board, a Harvard physicist, and the
1981-1982 National Teacher of the Year.
The panel was charged with making prac-
tical recommendations to foster academic
excellence in our nation's schools. To
prepare its report, the panel commissioned
research papers, met with administrators,
teachers sad representatives of professional
and public organizations, and studied ex-
isting analyses of educational problems. Its
recommendations focus on upgrading con-
tent, raising academic standards, increas-
ing time on academic subjects, and pro-
viding greater financial rewards and status
for teachers. Specific recommendations in-
dude an emphasis on the "new basics,"
including social studies and computer com-
petency, 7-hour school days and 200- to
220-day school years, and a 3-tiered system
for ranking and paying teachers: beginner,
experienced, and master.

Action for Excellence

The national Task Force on Education
for Economic Growth was established by
the Education Commission of the States.
The task force, chaired by James Hunt,
governor of North Carolina, and co-chaired
by Pierre duPont, governor of Delaware,
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and Frank Cary, chairman of the executive
committee of IBM, was composed of gover-
nors, legislators, corporate chief executives,
educators, and labor leaden. It was
primarily concerned with the role educa-
tion could play in solving the crisis in
American economic productivity and
growth. Although many of its recommen-
dations are similar to those of the National
Commission on Excellencefocusing on
the new basics, increased academic time,
and teacher qualitytwo major proposals
are quite different. The report calls for
governors to take leadership in the reform
effort and to appoint state task forces on
education for economic growth to promote
improvement. It also calk, for the creation
of partnerships between businesses and
schools, including courses taught in fac-
tories and offices and team teaching using
specialists from industry.

Academic Preparation for College

The College Entrance Examination
Board's study was an outgrowth of an
earlier report by the Education Equality
Projec' -,n improving high school students'
inteli it skills. The new report
repres. , therefore, the efforts of 1,400
college and high school teachers and ad-
ministrators, parents and students, and
representatives of professional organiza-
tions who have worked together since 1980
on the problem of college preparation
(Watkins, 1983, p. 14). The report presents
guidelines for each academic subject
English, the arts, mathematics, science,
social studies, and foreign language
outlining the skills necessary for college.

The report differs from the Nation at Risk
and Action for Excellence tenorts in that it
stresses academic ailment over academic
time. It is also the only one of the four
reports to recommend improving student
competence in the arts, giving equal weight
to the humanistic aspects of education and
to math and science.

Making the Grade

The Twentieth Century Fund, founded
in 1919 and endowed by Edward A. Ilene,



is an "independent research foundation
which undertakes policy studies of
economic, political, and social institutions
arid issues" (1983, p. iv). Its Board of
Trustees indudes Hodding Carter, III,
Patricia Roberts Harris, Arthur Schles-
inger, Jr., William Ruckelshaus, and
Shirley Williams, former British Member
of Parliament. Its task force on education
was chaired by Robert Wood, the director
of Urban Studies at the University of
Massachusetts and former superintendent
of schools in Boston. Other members of the
task force included Carlos Hortas, chair-
man of romance languages at Hunter Col-
lege; Diane Ravitch, Columbia Universi-
ty professor, educational historian, and
author of Ths Revisionists Rai*. Wilson
.files, former superintendent of public in-

struction for California; and Patricia
Graham, dean of the Harvard Graduate
School of Education. The report focuses on
the role the federal government should play
in the current economic and educational
crisis. This federal policy focus is unique
among the four reports. Nevertheless,
many recommendations display the same
concern with academic content and teacher
quality that is present in the other reports.
One major proposal, for example, calls for
the creation of a National Muter Teacher
Program with rewards and grants going to
state-level selected master teachers. Other
proposals reveal the task force's interest in
uniform national approaches, such as the
recommendation that federal requirements
and funds for children with limited profi-
ciency in English be focused on language
immersion and English-as-a-second-
language programs rather than bilingual
programs. Finally, there is a proposal, not
universally endorsed by members of the
task force, for the creation of a federally
financed public school voucher scheme for
educationally disadvantr ged students.

The Case for Reform
The four commissions were responding

to the current American economic crisis,
particularly the decay in our industrial base
and the decline in our economic power
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relative to that of foreign countries. They
were also responding to what is considered
to be two decades of American educational
failure, to what one report describes as a
"rising tide of mediocrity that threatens our
very future as a Nation and a people" (Na-
tional Commission on Excellence in Educa-
tion, 198;, p. 5). Their recommendations
are designed to cure our educational
failures and to prepare students for a new
societyfor a future economy based on
high technology, emphasizing information
processing and computers. By adopting
these recommendations, the commissions
believe, the United States can recapture its
economic vigor and regain its competitive
edge in the world economy.

At the outset, it should be recognized
that these reports are political documents;
the case they make takes the form of a
polemic, not a reasoned eatise. Rather
than carefully marshalling facts to prove
their case, they present a litany of charges
without examining the veracity of their
evidence or its sources. By presenting their
material starkly, and often eloquently, the
commissions hoped to jar the public into
action, and to a great extent they have been
successful. Caveats and detailed analysis of
evidence might have lessened the reports'
impact.

The argument for reform was spelled out
in detail in A Nation at Risk, and the case
it makes forms the basis of our critique. We
focus on three aspects: the quality of the
evidence for the poor state of American
education, the daim that the U.S. educa-
tion iystem is inferior to those of foreign
countries, and the assumption that a high-
technology (hi-tech) revolution is sweeping
the American economic system. After con-
sidering these aspects of the argument, we
review the four reports' recommendations
and discuss their viability.

The Nature of the Evidence on
Academie Performanea and Standards

The rhetoric of the reports concerning
the decline in student performance and the
relaxation of educational standards is
mminiscent of the 1950s attacks on pro-
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gressive education (see, e.g., Lynd, 1953;
there were also calls for excellence, see,
e.g., Gardner, 1961). The argument pri-
marily rests on the ability of the report to
evoke a sympathetic reaction of the reader:
to nod and say "Yes, we've heard that
before, we've retreated from academics and
excellence," and to accept the "Back to the
basics" shibboleth. The widespread percep-
tion of an undisciplined 1960s has
guaranteed a national acceptance of the
commissions' argument despite the reports'
poor documentation.

Acidotic frafontwace. The National Com-
mission presents 13 representative in-
dicators of "the educational dimensions of
the risk." One inf. -*tor contrasts achieve-
ment in the Uni.o. States with other na-
tions and will be discussed later; 5 describe
contemporary U.S. achievement; and 7
contrast past achievement with present.
Viewed critically they provide more con-
vincing evidence of the lack of quality of
our indicators than of our educational
system.

Two of the five contemporary snapshots
cite data about the prevalence of illiteracy
in America and are neither current nor
without controversy. The first stated that
"23 million American adults are func-
tionally illiterate by the simplest tests of
everyday reading" (p. 8). This measure
comes from a study carried out a decade
ago that has been extensively criticized by
the National Institute of Education (NIE)
(Fisher, 1978). The other found that 13 per-
cent of 17-year-olds were functionally il-
literate in 1974 and again in 1975. These
data were collected by the National Assess-
ment of Educational Progress (NAEP);
many of the same items were also given in
1971. The data indicate that the 1974 and
1975 cohorts of 17-year-olds scour higher
than the 1971 cohort. (Fisher, 1978; Gad-
way & Wilson, 1975). Apart from the pmb-
lem of defining "literacy" at any given
moment in history, and that the definition
has changed over time to become more
rigorous as society has changed its
demands, it is dear from almost every re-
cent report that the problem of illiteracy for

as
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young adults is very heavily concentrated
in the poor and minority (particularly male)
population, a fact that goes unmentioned
in the report.

The third snapshot is insufficiently ex-
plained. It finds that "over half the popula-
tion of gifted students do not match their
tested ability with comparable achievement
in school" (p. 8). This may suggest as
much about our skill in assessing "ability"
and "achievement" as it does about the
quality of the educational system. Given the
imperfect reliability of our tests over time,
the Commission's statement sounds
suspiciously like "over half of the sample
scores below the median."

The last two of the contemporary in-
dicators are more persuasive. The first
pointed out that 25 percent of Navy recruits
required remedial reading in order to
understand written safety instructions. The
other was recent National Assessment data
that showed many of the nation's 17-year-
olds cannot carry out reasonably complex
intellectual tasks. This latter case has been
forcefully made by other commentators
(Holmes, 1982).

The case for a serious "decline," though
rhetorically compelling, also does not stand
up very well. Three of the Commission's
seven indicators of decline are drawn from
the College Entrance Examination Board
(the College Board) data. One cited the
drop in SAT scores over the past 20 years,
with no mention that the population tak-
ing the tests has changed fairly dramatically
during the same period (College Entrance
Examination Board, 1977). A second found
"consistent achievement test declines in re-
cent years in such subjects as physics and
English" (p. 9), without also pointing out
that "mean grades increased between 1969
and 1979 on all College Board advanced
placement tests in science and mathematics
as did the number of students who took
each test" (Jones, 1981, p. 415). A third
College Board indicator found the number
and percentage of very high test scores
dropping substantially over the past two
decades. This seems to us to be a valid in-
dicator and a matter for legitimate concern.



Of the other four indicators of decline,
only one deserves serious attention. The
Commission cited a "steady decline in
science achievement scores of U.S. 17-year-
olds as measured by the NAEP in 1969,
1973, and 1977" (p. 9). This decline,
however, is small, amounting to a drop of
only 4.7 percentage points correct over an
8-year period (NAEP, 1978). Over the past
decade, declines in other tested areas of the
NAEP, such as math and writing were also
small (NAEP, 1979, 1980,1981), whereas
in reading the performance of "American
youth improved for young students, while
teenagers tended to hold their ground"
(Holmes, 1982, p. xi).

Our purpose in being critical of the
Commission's indicators is not to deny that
test scores of American youth have declin-
ed or that they shouldn't be higher. Rather,
we with to point out the poor quality of
their treatment a' the data and, with the
exception of National Assessment, the
abominable nature of national data on
school performance. Even so, it is con-
ceivable that careful treatment of the ex-
isting evidence on academic performance
in areas such as the incidence of literacy
(which suggests a focus on the poor, the
minorities, and urban school children) and
the acquisition of higher order dulls (which
suggests changes in strategies of instruction
and sequencing of content) might have led
to more carefully honed recommendations
than those reached by the Commission.

Asetkonie sittatkrds. Here, too, the
evidence is weak. The National Commis-
sion, for example, argued that a widespread
growth of electives had diminished the
academic focus and daimed that the secon-
.:ary school curriculum has been
"homogenized, diluted, anc iffused"
(p. 18) and that the resulting "cu:ricular
smorgasbord . . . explains a great deal
about where we find ourselves today"
(p. 18). This generalisation rests primari-
ly on a supplementary study conducted by
Adelman (1983), which analysed chap*
in high school transcripts of two samples,
one covering 1964-1969 and the second,
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1975-1981. The problem with the study is
that these two samples are not comparable.
The early one was of only 27 high schools,
with little Southern representation and no
schools from cities of population over
1 million. The second wu a national
sampling of households. There is no
longitudinal study of a given set of high
schools on which the Commission's claims
rest.

Even if the two samples were com-
parable, the evidence presented in the
Adelman report barely justified the claim
made. Although the inter sample showed
a threefold increase in the percentage of
students in the general track and eubstan-
tial increases in such courses as driver's
education and marriage training, the total
time spent on academics was much less dif-
ferent for the two samples. Taking all high
school graduates together, the percentages
of all credits received that -ere generated
by academic subjects were 69 percent in the
first sample and 62 percent in the second
(Adelman, 1983, Appendix F). Although
the second sample had lower credits in a
number of academic subjects, in many
others the differences were small. Chem-
istry and intermediate algebra credits, for
example, differed by 6 percent, Spanish 1
by 7 percent, and biology by only 3 per-
cent. In the general track, the percentage
of students in the second sample taking such
academic subjects was higher, not lower.
(Geometry rose from 22 percent to 32 per-
cent, intermediate algebra from 18 percent
to 19 percent, and chemistry from 10 per-
cent to 19 percent.) These data, therefore,
lend only weak support to the claim that
academics have been seriously weakened.

Other data drawn from representative
samples indicate only a modest overall
decline in academic emphasis. Table I
presents our preliminary analyses compar-
ing the senior dams of 1972 and 1980 for
nationally representative samples. These
data do show some reduction in the per-
centages of "all" students in academic
classes over the 8-year period from 46 per-
cent in 1972 to 39 percent in 1980. They
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TABLE I

Peramkga tf H.p. Mal Swan (sdf-refrorkid)
Evelio/ in Diffirest Traces in 1972 sad IMO

Sample
Track Black White Al?

1972 1980 1972 1910 1972 1960

General 37 6 36.4 31.4 36.6 32.6 36.8
Academic 27 8 34 0 49 6 40.0 461 38.7

Vocational 34 6 29.6 19 0 23.1 21 2 24.3

'Includes other minorities.
Nat. 1980-20 percent random sample of "High School

and Beyond" senion (from National Center fir Education
Stanek., U S. Dept. of Education)
1972-20 ../1000( random ample of the Clam of '72, "Na-
tional ungisisissl &req." wakes (from Iriationd Censer
for Education Stannic' s, U.S. Dept. of Education)
The analyses above were performed by KI-Beak Kim of
the Wiol--;.'.... Censer for Education Researea, Univenity
of W cosmic, Wawa

also show concomitant increases in the
percentages of "all" students in the general
and vocational tracks. But overall data may
be obscuring important interactions, for ex-
ample, the changes between whites and
blacks. In 1972 roughly 28 percent of blacks
were enrolled in academic tracks, while
almost 50 percent of whites were in the
academic tracks. By 1980 the gap had been
reduced by over 79 percent. The black
percentage enrollment in the academic
track had increased to 34 percent, while the
white percentage had dropped to 40 ix -
cent. Such dramatic differences indicate the
need for further study.

Academic content, of course, was not the
only example presented of weaker school
practices. The various commissions also
cited declining amounts of homework re-
quired, the relaxing of discipline, and the
giving of higher grades for the same work.
Though much of their evidence was anec-
todal, data do exist on changes in
homework requirements mod on "grade in-
flation" (Takai, 1983). However, with the
exception of homework, there are no hard
data on the effects of these changes on
achievement, and in the case of homework
the results are often motradictory (see, e.g.,
Ginsburg, Milne, Myers, & Ellman, 1983;
Wolf, 1977).

Even if there were changes in some
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school practices, it is not clear that these
were responsible for the decline in perfor
mance. A major study of the SAT decline,
for example, suggested that the decline had
little to do 1-^th changing school practices.
The College hoard, in Os Finder Examina-
tion (1977), found that between two-thirds
r4 three-fourths of the decline from
1964-1973 could be attributed to the chang-
ing social composition of the test takers. A
smaller percentage of the decline from 1973
could be attributed to population changer..
The remaining portion of the decline was
not coley attributable to the schools but also
to changing social conditions such as stu-
dent unrest, increase in television watching,
and so on. A supplementary study by
Echternacht (1977) compared high schools
whose SAT scores had remained stable or
risen slightly between 1965 and 1976 to a
group whose scores had declined more than
the national average. He found that dif-
ferences in the number of ac demic courses
taken in the "effective" and "ineffective"
school.? were tiny. English cuniculunn were
similar; pass-fail grading and nontradi-
tional offerings had expanded to the same
extent. Rather than abandoving academics,
many high schools with decreasing scores
had increased homework and expanded
basic skill instruction. Ednernacht (1977)
concluded, "Changes in the curriculum ex-
plain little of the SAT decline for this
study's sample of schools" (p. 5).

Similarly, Peterson (1983), in an ex-
cellent review of the status of American
education published as part of the Twen-
tieth Century Fund report, concluded,
"Mthkag in these data permits the conclu-
de that educational institutions have
otteriorated badly" (p. 59). The Fund's
Task Force, however, argued as if they had.
This is one of a number of examples where
the commissions ignored the findings of
their supplementary reports.'

The anamplas include oventating dia denim, msmting
across dm Mord foreign ednestimel nsparioney, limning
cultural icons II dieJapinase imintadonsi porfonaanne,
and placing as improper empiens an time as an en-
planing factor in *kw aridemmast.



International Comparisons

The commissions argue that, because
U.S. schools fail to teach u well as those
in other countries, we need to copy thew.
to improve our test scores and technics,
preparation. The main features s:;ey
recommended copying ay. time spent op
academics, in particular lover school days
and school years, and acark.mic content,
specifically curricula with a strong ern' oasis
on math and science. There are major dif-
ficulties with this line of reasoning. First is
the claim that U.S. students uniformly per-
form worse than those in other countries.
The National Commission relies on the In-
temationi. Assessment of Educational
Achievement (IEA), which has been the on-
ly major systematic international study.
The data available to the Commission were
gathered over a decade ago during the years
1964 to 1971. The Commission used coun-
try averages reported by the lEA to make
their comparison. This approach has been
strongly criticized (Hustin, 1983). The
averages were generated from noncom-
parable student bodies--in most other
countries a unall select group of students
attending academic schools was tested,
while in the United States both college-and
noncollege-bound students attending com-
prehensive high schools were tested. The
selectivity of the foreign systems is reflected,
in part, by the percentages of students re-
maining in school. In West Germany, for
example, only 9 percent of the age cohort
reached their terminal year of high school
in the carly 1970s, whereas in the United
States approximately 75 percent did (Com-
ber & Keeva, 1973, p. 159). It should not
be surprising that a more academically
select group would perform better than the
average U.S. student. As one observer
remarked on the science scores, "The
scores at age 18 diverged widely by coun-
try and are arc-sated with the percentages
of students still in school at that age"
(Walberg, 1983, p. 7). There has,
therefore, been no proper international
comparison of the academic performin 1.!
of the average high schooler.'
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To wake international comparisons us-
ing the IEA data, researchers often study
the performance of the top students in each
country. This still does not tell us how well
the various countries prepare the average
student but does indicate how well each
country prepares a secondary school elite.
After making such a comparison, Hos&
(1983) conctoded,

the international survey of both
matheriatics and science demonstrated
that the top 5 percent to percent at the
end of secondary education (i.e., the elite)
tended to perform at nearly the same level
in both comprehensive and selective
systems of secondary education. Thus the
elite among U.S. high school seniors did
not differ considerably in their perfor-
mance from their age-mates in France,
England, or Germany. (p. 456)2

Indeed, if we again look at the most re-
cent lEA results (1970-1971) we see that
the "top" 9 percent of U.S. students in
their terminal year of high school do bet-
ter than those in foreign countries at the
same level. The data in Table II indicate
that, although the U.S. mean for reading
comprehension exceeded only 3 of the 14
assessed countries, the top 9 percent of U.S.
students exceeded the top 9 percent of sach
of the other countries. These data are strik-
ingly different from esose highlighted by the
various commission -though, as with the
commissions' data, they are over 10 years
old.

The 1970-1971 IEA testing also compered 10- and
14-year-olds across variety of a tries, age groups at
which nearly 100 percent are in school The U.S. students
fared reasonably well on the stir ace, reading comprehen-
sion, literature. and civic educe! ion tests. For tests of pro-
ficiency in French. U.S. etude:lit r -.arty compared to
students in other nations Seer a for selected cool-
penmen.. On the nuthematia tt. a in 1964, U.S.
13-year-olds did quite poorly.

These data. however, wee not c rely dearcut. (See
chart on achievement presented in Husin, 1983). The top
4 percent of U.S. math student, ranked 9th among It ad-
vanced nations, and achieved well below the top two wi-
dow, Japan and Sweden. In science, the differences be-
tween the elite performers in each country were smaller.
and the U.S., ranking 9th of 14. was closer to the lot .eat
tank* countries
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TABLE A

Alwaite qf Clantrim Ahem and like it. Mild Sea
Mom in Hod aijat M Tim Nadel. Lamb

Neiman l repoimioe U
(1611-time (611-tbas

sadness am modem sips
10.0-10.11) 14.0.14.11)

Above Igoe Above ado.
O.S. U.S. U.S. U.S.
mum men mum mon

4 11 '7 10

I 5 2 12

2 7

2 6

5 0

Aim From Wolf 0977. p. 54}
'reeks is Popuialirs I was limaitsd so Wax. sad

reeding aneprebseake.

These elite comparisons still may be mis-
leading, however, because IPA researchers
did not dimaggitgate data by the type or
number 'Icon's:* taken. In science, for ex-
ample, we do not know how U.S. students
who took 4 years of science did compared
to, say, German students who completed
a similar sequence.

Perhaps more devastating to such com-
parisons is that they involve only secondary
school students. This ignores the fact that
the U.S. educational system is organized
differently from those in foreign countries.
We have striven for universal postsecond-
ary education, relying on our technical
schools, colleges, and universities rather
than our high schools to provide technical
training and professional specialization.
With a marked edge over foreign countries
in college and university enrollment, hav-
ing proportionately, for example, twice as
many postsecondary students as Japan (A
Nation as Risk, p. 34), the effectiveness of
our educational system should be evaluated
in terms of college performance as well as
high school performance. This is particu-
larly true in light of recent reports describ-
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ing the poor quality of Japanese higher
education, with its high absenteeism sass
for both professors and indents, with ram.
pent grade imiletion, and with lax stands/di
(Fake, 1903a, 19113b, 1983c, 19113d; Zeug;
net, 1983). No evidence, however, was
presented in the Co."."'ietions reports
about the performance of our college
students relative to those in foreign coup-
trio, nor, given the concern with high
technology, that our university math and
science graduates are less well pampered.

We do not know, therefore, how U.S.
students in the late 1960a, and early 1970s
actually compauzd to students in other
countries. Nor do we know their corn-
mauve perbrmsnoe since then. Mb may
soon be corrected in math as the results of
a second recently implemented WA study
become known.)

The ( saamheions also presumed that
acadeinic emphasis, particularly increased
time, was the crucial factor in the sup-
posedly better performance of students in
these foreign countries. A number of find-
ings from ISA studies bear on this supposi-
tion. Teaches in different countries, for =-
ample, were asked whether their students
had been exposed to course material that
covered the topics assessed by the various

TABLE II

Nweidr ofGuisiries Aims am/ Beim A r U S. Maw*
the Era. Poonlailea e&mod Terminal Yew

HO Med Slade* andfir an Emishmed
Top 9 &Cad 4Apr Gm* in As Terminal Yew

Loins Mk
repirlos /War arpdorim Llimme aluselies

Mn.. Yaw. Mow Bara Alma Mem Mow Dim

Al tested
ONTI1113111 13 4 11 3 4 5 5 2

year
students

Estimated
top 9% of 6 II 0 14 0 9 1 6

terminal
year

Pap
students

Note. Numbers differ for each tubrct. Takes from Waft
(1977, p. 54).



tests. Of course, the coverage of the infor-
mation in courses affected the country's
average test scores. To the extent that in-
creasing course requirements increases the
coverage of information that is measured
by the test, we can expect test scores to rise.

This approach to increasing time, how-
ever, must be distinguished from increas-
ing the time during a school year that is
given to a subject. The lEA study of
mathematics, for example, found that
variations in the amount of last fictional
time in mathematics and the amount of
time on mathematics homework had only
small effects on the achievement levels of
different countries (Rusin, 1967,
pp. 182-189).

Length of the school day and year also
do not explain variations in amides'
achievement. Many of the Western Euro-
pean nations and Japan have longer school
days and school years than the United
States, but nevertheless had markedly di-
vergent performance levels. Factors other
than time must be considered salient. Cul-
tural differences, in particular, can in-
fluence school performance and make copy-
ing school practices diffiadt. Japan is a
prime example. By focusing on time, the
commissions overlooked the more dramatic
differences between the Japanese and the
U.S. educational systems. The Japanese
have extensive school solidarity, built upon
student remonailality for deeming buildings
and serving meals, and upon weekly school
assemblies punctuated by inspirational
messages and songs. The ailtural context
for education is different. Students work for
the honor of their dais, school, and family
and seek to do well on the rigorous high
school and university entrance examine-
dons. Authority relations are different,
reflecting adtural factors such as the respect
accorded olden. Teachers' desks are on
raised platforms, desks are fixed in rows,
students rise to greet the teacher, and
students give a thank-you bow at the end
of lessons. The pedagogy is quite different.
There is extensive tutoring of younger by
older children, heavy dictation and
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memorization, and a widespread network
of academic centers provioing in-service
training (see Fiske, 1983a, 1983b, 1983c,
1983d; Hum & Burn, 1982).

Finally, the commissions' call for copy-
ing other systems rests on a .nismatch of
school practices and achievement data.
Given that the student assessments were
carried out over a decade ago, a cross-
nationa: comparison of coakmporioy school
practices is inappropriate. The commis-
sions should have studied what the Japa-
nese and West European school systems
were doing then compared to what we had
been doing then. What they were doing,
more than now, was the early sorting of
students by examinations into aeparate
academic and vocational high "chords
(Hum & Burn, 1982, pp. 12-13). Such
practices would be anathema to most
American educators and local school of-
ficials. What we had been doing, given that
a high school senior in 1964 (the Izar of
the mathematics test) would kive begun
public schooling in 1952, was traditional
schooling, presumably with all Cie home-
work, grades, and discipline the commis-
sions are now calling Lir.

A Hi-Tech now?

Their third contention is that educational
reforms, particularly those centered on
math, science, and computers, are ann-
eal to restoring the American economic
position. Develoomg computer competency
and increasing mathematical arvi scientific
literacy for the general population is a good
id. A, but we are skeptical that it will lea°
to our economic recovery. There is little
evince that the American economy is
undergoing a wholesale transformation to a
high-technology society. Although the use
of high tech: alogy will certainly increase,
we expect that most of the economy will
look the same in 1995 as it does now.
Bureau of Labor Statistics projections, for
example, show that most new jobs created
4.-- g the next decades will an be in
t._.neering or the computer fields, but will
be concentrated in derical and retail posi-
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lions (Bureau of Labor Statistics; 1982;
Levin & Rumberger, 1983).4 Nor does the
increase in the use of computers in the work
place necessarily demand a more highly
trained work force (Carnevale & Goldstein,
1983, p. 13; Levin & Rumberer:, 1983).
The introduction of computers often results
in a simplification of job skills and an in-
crease in job routinization. Many of the
jobs generated around computers, for ex-
ample, often require little skill othe., than
typing. Data entry positions are a prime
example.

On the ether side of this argument are
those who challenge the conclusion reach-
ed by the Bureau of Labor Statistics (see,
e.g., Tucker, 1983). These analyts see the
changes in office technology requiring per-
sonnel with greater, not less, intellectual
ability. The point, simply put, is that we
are as uncertin, about future occupational
demands as we have always been. This is
a good reason for training people to think
and to be adaptable. But it does not
necessarily justify increased training in
math and science.

Finally, we are certain that educational
reform is not critical for our short-term
economic recovery because there is no
evidence that our current economic malaise
is due to an educational failure. There is,
for example, no dear evidence of a shor-
tage of qualified engineers or computer
scientists (Walberg, 1983, p. 2). We believe
the United States is experiencing high un-
employment and low productivity not be-
cause of a lack of a tedmically skilled work
force, but because of a worldwide recession,
a failure tr modernize our industrial plants,
and a mismanaged federal budget.

These criticisms do not mean that there
is not an educational crisis or that school
reforms are unnecessary, or that an im-
proved educational system will not improve

'SLS prop:mons typiuilly have a high degree of uncer-
tainty See, for example, Bahia (1953, pp 25-30) In rais-
ing the concern about the limited number of jobs that wiD
require 1u-tech skills, we are not 4enying that the supply
of will - craned personnel can 'flue the location of capital
and uwesunent
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our nation's human capital. Certainly we
cannot afford to be complacent at a time
when half of our high school graduates take
no math or science after 10th grade, nearly
40 percent of 17-year-olds cannot draw in-
ferences from written material, and only
one-third can solve a mathematics problem
requiring several steps (National Commis-
sion, 1983, p. 9; Task Force on Education,
1983, p. 23). But our criticisms suggest that
in seeking solutions we need to be less con-
cerned with the test score decline and try-
ing to reestablish school practices that ex-
isted before the decline, that we should
spend less time looking for foreign coun-
tries as models, and that we may not need
to he as concerned about shaping our re-
forms to a particular vision of a hi-tech
future. Our schools, historically, have failed
to educate well a majority of our youth,
whether this is measured by college gradua-
tion, the capacity to write a cogent essay,
mastery of advanced mathematical and
scientifi concepts, training in literature and
foreign languages, or the acquisition of
higher-order reasoning and problem-
solving skills. This in itself should be suffi-
cient motivation for change. It also suggests
that marginal correction may not be
sufficientat the least we should consider
fundamental institutional changes.

The Pecommendations
An important contribution of the com-

missions is that they have not resorted to
elitist solutions. They have not, as they very
well might have, proposed extensiv- adop-
tion of gifted and talented programs, the
resurrection of systematic tracking by early
test scores, or the introduction of specialized
math and science programs for the
academic high achievers. Instead they have
proposed x redefinition of the basic skills,
consisting of an expansion and upgrading
of the fundamental abilities schools should
impart, and at least three of the four com-
missions argued that the goal of the reforms
is not to train an academic elite but to raise
the performance of the average student.
The National Commission on Excellence,
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for example, called for a "high level of
shared education" (p. 7), and cc -imented,
"We do not believe that a public co,nmit-
ment to excellence and educational i cfoim
must be made at the expense of a strong
public commitment to the equitable treat-
ment of our diverse population" (p. 13).
The Task Force on Education for
Economic Growth stated, "We must im-
prove the quality of instruction for all
studentsnot just for an elite, but for all"
(p. 18); and the Twentieth Century Fund
task force proposed, "the skills that were
once possessed by only a few must now be
held by the many" (p. 4). The College
Board's focus was confined to the prepara-
tion of students who plan to attend college,
but their project has emphasized expanding
opportunities for minorities. We strongly
agree with the commissions that this twin
focus on higher order skills and general im-
provement is necessary if we hope to
remedy the historical failure of schools to
teach the majority.

Yet, even though the rhetoric is egalitar-
ian, the analysis and the mcommendations
failed to addrers the needs of the poor, the
minorities, and inner city youth. Strategies
to encourage dropouts to remain in school,
for example, were not considered by three
of the commissions, and were treated super-
ficially by the fourth. The commissions also
failed to deal with the problem of enticing
good teachers to work in the inner cities and
overlooked the der ' :lc of employ-
ment for many e youth. The
Twentieth Centu. . ask force did
propose extending compensatory education
programs for poor, low-scoring, and hand-
icapped students, but their attention was
slight. The agenda of the nation is shifting
away from equal opportunity. We are con-
cerned that there will be trade-offs made
between the efforts proposed by the com-
missions and traditional efforts made on
behalf of the poor and educationally disad-
vantaged. As we review the commission's
recommendations, it will be useful to keep
this in mind.

The recommendations can be grouped
into four categories: leadership, time, con-
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tent, and teachers (see Table III). In subse-
quent sections, we briefly d-scribe the
recommendations of each commission.

There are two major omissions in the
recommendations. The first is that while
the commissions were extensively concern-
ed with content and time, that is, the ques-
tions "What is taught?" and "For how
long?," they ignored the problem of
pedagogy, namely the question "How is
it taught?" The second is that the commis-
sions failed to consider the implications of
the recommendations, particularly the dif-
ficuNies attending their implementation and
the ramifications of adopting their. We can
understand why these aspects were omit-
ted; the commissions felt the reports needed
to be short and simple to reach a wide
public. Details on implementation might
have distracted attention from the major
messagethat the educational system had
reached a crisis pointand could have
drowned out the reform suggestions. Such
omissions also provide local school systems
and states with the flexibility to make their
own decisions in light of their particular
circumstances.

Nevertheless, the failure to include even
the briefest analysis of what the policy
recommendations would entail weakens
their argument. Practitioners, in particular,
will consider many suggestions unrealistic.
For example, the National Commission on
Excellence recommends a 200- to 220-day
school year. At first glance lengthening the
school year seems a reasonable sugges-
tionmany foreign nations have school
years of this lengthand the increased time
on academics should raise our students'
academic achievement. But lengthening the
school year, particularly by almost a
quarter, has such practical difficulties that
the recommendation seems unworkable.
First, substantial new curriculum material
would have to be developed. Second, it is
certainly possible that not all school systems
would lengthen their school years to the
same extent. What would then happen in
our highly mobile society as students moved
from one district to another? Third, are
teachers to be paid more? Where will the
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funds come from? What will the position
of teachers' unions be on extending the
school year 40 days? Fourth, what will the
impact on students be? A longer school year
could increase alienation and decrease
motivation and, consequently, actually
hamper performance. Many such imple-
mentation problems can be raised about
each recommendation. The commissions
also failed to take into account the decen-
tralized nature of the American govern-
mental system. The "top-down" flavor of
their recommendations appears more in
line with Western European systems, in
which the federal government controls
education. In such centralized systems the
problems of articulation, cost, and side ef-
fects are part of a national planning pro-
cess for major changes in the system. Here,
those making recommendations, and in the
case of state and federal governments, those
making policy, are neither responsible for
implementation nor can they easily be held
responsible for failure.

Loader:kip

The commissions differ in what they con-
sider the proper source of leadership for the
reforms. ne National Commission on Ex-
cellence believes that the ..ederal govern-
ment has the primary responsibility for
identifying the national interest in educa-
tion (as does the Twentieth Century Fund
Task Force), including providing some
resources, research, and support for special
groups (handicapped, minorities, etc.), but
that it is the states and local school systems
that have the primary responsibility for im-
plementation. In this, they are not as
specific as the Task Force on Education for
Economic Growth, which also emphasizes
state and local leadership, but which directs
governors to take the leadership role,
creating state plans and statewide task
forces that include business leaders to pro-
mote reforms. Local efforts would t
guided by business-school partnerships and
principals acting as instructional leaders
within the schools. The College Board
recommends that colleges and secondary
schools carry out their proposals for
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strengthening high school curriculums and
college entrance requirements.

How these various sources of leadership
are supposed to coordinate efforts is
unspecified; there could be a marriage of
purpose or a clash of responsibility. What
is ignored is the growing conviction among
effective schools researchers that leadership
must come from school-site management
(Finn, 1983; Levin, 1983; Purkey & Smith,
1983). The staff of schools must be given
the responsibility to construct their own
reform efforts, to develop their own plans,
to change their own programs, albeit within
a framework established by local, state, and
federal government. In these reports, how-
ever, the leadership comes only from the
top. Even the important involvement of
parents and community groups goes un-
mentioned, though the National Commis-
sion does have appendices directed at
students and parents urging greater atten-
tion to academic endeavors.

Finally, there is little recognition of the
political ramiScations of the leadership
sources. This is particularly true of the Task
Force on Education for Economic Growth.
How closely should business work with the
schools? The issue is not only one of voca-
tional education, of keeping dropouts in
school longer, or of making the curriculum
relevant to the work place, but also one of
the influence that private interests should
have over a public institution. Through
team teaching by industry specialists and
public school teachers, and classes taught
in the offices and factories (and a host of
other cooperative efforts), business will
receive major benefits from the public train-
ing of future employees and can influence
the nature and direction of the curriculum.
Action for Excelloice, for example, calls for
the transmission of two economic com-
petencies: "the ability to understand per-
sonal economics and its relationship to skills
required for employment and promotabil-
ity, the ability to understand our basic
economic system (e.g., profits, revenues,
basic law of supply and demand, etc.)"
(p. 50). Can one doubt that with the in-
volvement of the business community in
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school, 'understanding "promotability"
and "our basic economic system" will
mean an emphasis on corporate vOueb
rather than social responsibility? The
danger a such an arrangement is suggested
in the historic battles against vocational
tracking and industrial education (Bowles
& Gintis, 1976; Cremid, 1961). All of us
recognise that education is more than the
production of human capital, but this
recognition is obscured when the commis-
sions focus on training students fora li-
te& future or call for reform to be guided
by task forces promoting economic growth.

Time

The recommendations for time come in
two forms: those that call for increases in
the amount of academic time and those that
call for more efficient use of time. As can
be seen from Table III, time was nee a focus
of the College Board or the Twentieth Cen-
tury fund reports. The other two reports
contained similar recommendations. Both
called for longer school days, improved at-
tendance policies to reduce absenteeism,
tougher grading, increased homework,
more order and strict, fair discipline, and
frequnnt testing of students. There were
some differences. The Task Force on Eco-
nomic Growth called for introducing critical
academic subjects, such as science, earlier
in students' schooling. The National Com-
mission on Excellence called for 200- to
220-day school years, whereas the Task
Force did not cell for lengthering the school
year. The National Commission also called
for placement and grouping by academic
performance, not by age.

In rue recommendation, one of the com-
missions did move beyond simply stating
the need for an effective policy and des-
crthed what might be entailed. On the issue
of attendance policies, the Task Force on
Economic Growth recognised that the
problems of absenteeism and dropouts are
linked to the curriculum and the students'
alienation. They called for revitalizing the
curriculum to retain such students and for
helping them set standards for themselves.

[

Yet even here their call raises more ques-
tions. What is meant by revitalizing the
curriculum? Does this differ from their
main recommendation to make the general
program more academically demanding
and the environment more disciplined,
changes which could increase dropout
rates?

Finally, there are the recommendations
for longer school days and longer school
years. We are impressed, as many are, that
the a..,erage Japanese high school graduate
will have spent the equivalent of 4 more
years in school than his American counter-
part. Although we would agree that increas-
ing academic time should somewhat raise
achievement, we would argue that time is
not dr crucial element in higher achieve-
ment. More important seems to be the cov-
erage of content. (See, e.g, the discussion
of the "opportunity to learn" variable in
the lEA studies, Wolf, 1977.) This facto,'
and the various cultural and pedagogical
elements discussed previously are more
likely the major determinants of high
Japanese achievement.

In addition, the most recent analyses of
the "time" prescription recognize that
quantity is a relatively minor variable in
the production of achievement -compared
to quality, that is, how that time is used.
Karweit (1982), for example, in a back-
ground paper prepared for the National
Commission, concluded that

present studies of time and learning, con-
trary to widely publicised statements,
have not produced overwhelming evi-
dence connecting time-on-task to learn-
ing . . . it is what is done in else and how
appropriate it is that affects the learning
that takes place. (pp. 51-52)

Thus, rather than simply calling for in-
creased time, researchers are now focused
on coverage of content, classroom organisa-
tion, and teaching technique' that max-
imize the use of the given time and pro-
duce higher achievement.

Gnaw
All four reports propose strengthening

the curriculum and increasing the re-
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quirements. As can be seen in Table III,
they all propose improvements in math and
science and stress English literacy. Three
emphasize work skills, two mention study
skills (the commissions apparently believe
as we do that the need to teach study skills
has been overlooked by schools or has been
poorly done), three call for increasing
graduation requirements (two include in-
creasing college entrance requirements),
three stress computer competenzy, and
three stress foreign language. The unique
recommendations include the National
Commission's proposal that textbook
publishers demonstrate their books' effec-
tiveness, the Task Force on Economic
Growth's proposal to expand gifted pro-
grams, and the College Board's emphasis
on the arts. The last is one of the most
unusual recommendations in the four
reports. At a time when the technological
emphasis is paramount, only the Board has
issued a strong statement of the need for
strengthening the humanistic aspects of the
curriculum.

Our major concern with how much the
recommendations will strengthen the cur-
riculum centers on the "new" basic skills.
With the exception of the emphasis on com-
puters (and the Board's arts proposal), the
descriptions of the "strengthened" cur
riculum read like current curriculum goals.
The National Commission on Excellence,
for example, proposed the following for
three important subjects:

math: understand geometric and algebraic
concepts, understand elementary probabil-
ity and statistics, apply mathematics in
everyday situations, and estimate, approx-
imate, measure, and test the accuracy of
calculations. . . .

science: the concepts, laws, and process of the
physical and biological sciences; the methods
of scientific inquiry and reasoning; the ap-
plication of scientific knowledge to everyday
lite; and the social and environmental im-
plications of scientific and teclmotogical
developm i t. . . .

social stied :s: enable students to fix their
places and possibilities within the larger
social and cultural structure, understand the
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broad sweep of both ancient and con0,-m-
porary ideas that have shaped our world;
understand the fundamentals of how our
economic systems work and how our politicell
system functions; grasp the difference be-
tween free and repressive societies.
(pp. 25-26)

Not to mention the obvious problems
with agreeing on what some of these mean
(consider the last"grasping the difference
between free and repressive societies" in
relationship to the debate about U.N. am-
bassador Jenne Kirkpatrides distinction
between totaliteran and authoritarian
regimes), few high school math, science, or
social studies teachers would find anything
novel in these descriptions. The Task Force
on Economic Growth and the College
Board did not propose specific numbers of
years for each subject, but rather listed
competencies that should be acquired in a
variety of areas, including speaking and
listening, writing, reading, math, and
science. Many of these are also the current
goals of contemporary secondary schooling.
Many high school English curricula, for ex-
ample, already have as their goals the
following writing competencies proposed by
the Task Force:

the ability to organize, select and relate
ideas and to outline and develop them in-
to coherent paragraphs.

the ability to write Standard English
sentences . . .

the ability to improve one's own writing
by restructuring, correcting errors and
rewriting

the ability to gather information from
primary and secondary sources, and to
write a r e p o r t using this research; . . .

and to cite sources properly (p. 48)

Oar way of thinking about eau urns is not to qua-
don whether these are epinvpiati goals, but to
ark how we can enure that dosses ass organized
so students acquire that skills. Beyond sug-
gesting more homework and more frequent
testing, the reports are silent on this issue.
Given, however. our historical failure to



transmit these skills to many of our
students, restating the goals and calling for
increased academic time without changing
the teaching method and instructional
climate contributes little. In this way, these
reports have much in common with
simplistic calls for a "return to basics."
Certainly, we might all agree; as the Col-
lege Board stated, that foreign language
competency should involve the "ability to
ask and answer questions and maintain a
simple conversation" and to pronounce
the language well enough to be intelligible
to native speakers," and, as the National
Commission recommends, that 4 to 6 years
of language study are needed, including at
least 2 in high school. But given the
atrocious performance of our schools in
producing language fluency, these recom-
mendations are hardly enough. We are not
sure, in fact, that increasing the years spent
would be beneficial without a major
reorganization of the way foreign languages
are taught. It could well be detrimental. It

' might be better to spend the money on
i

sending students to the respective foreign
country for the summer or for a semester.

Taachars

Silent on pedagogy, the reports suggest
only one way to improve the quality of
teaching, and that is to improve the quali-
ty of teachers. The critique of teacher quali-
ty centers on five factors: their low test
scores relative .o majors in other profes-
sional areas; teacher peeparation programs
that concentrate on methods at the expense
of subject matter, their low salaries relative
to other occupations; shortages in critical
areas such as math and science; and the hir-
ing of unqualified teachers, particularly in
these critical areas. Each of these factors,
however, has another side which wasn't
mentioned in the report

1. Teachers historically have had low
test scores :dative to other majors, which
suggests that the test score decline (e.g., stu-
dent SATs, etc.) cannot be attributed to the
teachers' low test scores (Twentieth Cen-
tury Fund, 1983, p. 27). In addition,

335

RECENT REFORM PROPOSALS Fos AMERICAN EDUCATION

studies have shown only a tiny relationship
between teachers' standardized test scores
and student achievement (Jencks et al.,
1973, p. 96, and footnote 111, p. 127).

2. In most teacher education institu-
tions, students preparing to teach at the
secondary level roust major in their aca-
demic subject in addition to taking the re-
quired methods courses (Clark & Marker,
1983, pp. 55-56); sometimes they are re-
quired to take even more courses in their
subject areas. For example, in mathematics
a history of mathematics course or courses
in additional divisions within mathematics
might be required. At the University of
Wisconsin-Madison, for instance, future
secondary school teachers must meet a state
requirement of 34 credits in their major
subject, whereas liberal arts majors typic-
ally need only 30 credits.

3. Studies have not found that higher
teacher salaries are associated with higher
student achievement (see, e.g., Jencks et
al., 1973, p. 149). The implication that
teachers are not working hard now or are
ineffective because of low pay, Cr that they
would behave differently if they were paid
more, has not been substantiated. More-
over, the argument that higher salaries are
required to attract or retain teachers in
critical areas, such as math, must be con-
sidered in light of receLt data that show
only 5 percent of experienoed math teachers
leave the profession yearly, and some for
retirement (Pdavin, Reimer, & Hend-
rickson, 1983, p. 9).

In our view, teacher effectiveness should
be related to a larger vision of working
conditionscompetitive salary is a part of
this, but social status and work place
responsibility are others.

4. In spite of the publicity attending the
math and science teacher shortage, some
school systems are laying off math teachers,
not hiring them (National Center for
Education Statistics, 1982, p. 101). This
presumably is due, in large part, to declin-
ing enrollments and severe budget
crunches. In addition, the supply and de-
mand forces of the marketplace should, in
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the long term, greatly increase the supply
of qualified personnel. For example,
students at the University of Wisconsin-
Madison, presumably spurred by
knowledge of math teacher shortages, are
already enrolling in math education at in-
creasing rates.

5. The hiring of uncredentialed or par-
tially credentialed teachers must be
distinguished from the hiring of unqualified
teachers. The reports did not document
that the students of undercreckntiakd
teachers performed worse than those of
credentialed teachers. Indeed, there could
be more incentive for an untenured, under-
credentialed teacher to perform well than
for a tenured, fully credentialed teacher. In
addition, school systems require under-
credentialed teachers to take courses to
become credentialed. Taking an evening
class in the subject or its methodology while
teaching the subject can sometimes provide
a direct avenue for applying what is being
learned and for understanding the role of
the student struggling to comprehend new
concepts. Both can improve the teaching.

In spite of these weaknesses in their cri-
tique of teacher quality, the commissions
have proposed one major change that we
feel could lead to improved student perfor-
mance. The commissions have called for
relating status and salary to teacher effec-
tiveness. Over the past few months this has
led to considerable discussion of the
strengths and weaknesses of various merit
pay and master teacher approaches. To a
considerable degree this debate has been
fruitful, leading to a sense that the "merit
pay" approach may not be a particularly
effective way of improving instruction or
retaining good teachers. The "master
teacher" strategy, however, has withstood
some initial scrutiny and plans are being
proposed throughout the nation. The Na-
tional Commission on Excellence called for
a three-tiered system of beginning, ex-
perienced, and master teachers, whereas
the Task Force on Economic Growth was
less specific, calling for enriched career
paths with increasing responsibility. The
Twentieth Century Fund group proposed
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a National Master Teacher program. The
difficulty, once again, is that the recom-
mendation raises many questions. Who will
judge the effectiveness of a teacher? On
what criteria? What role will teacher unions
have in these decisions? The reports do not
discuss these issues.

As can be seen from Table III, the Na-
tional Commission on Excellence and the
Task Force on Economic Growth made vir-
tually identical recommendations in the
area of teacher quality. The Task Force did
recommend flexible certification procedures
to allow specialists and industry workers to
teach, even if they might not have all the
required courses, and called for extensive
in-service training for current teachers and
principals. The College Board was silent on
the issue of teacher quality.

Conclusion

The commissions used weak arguments
and poor data to make their case. Neither
the decline in ter scores, the international
comparisons, nor the growth of hi-tech
employment provided a dear rationale for
reform. By ignoring their background
reports and carelessly handling data, their
reports further lost credibility. In par-
ticular, the commissions made simplistic
recommendations and failed to consider
their ramifications. They proposed increas-
ing time without altering pedagogy, in-
stituting merit schemes without describing
procedures, and adopting the "new basics"
without changing old definitions. They ig-
nored numerous problemsteenage unem-
ployment, teacher burnout, and high drop-
out ratesthat must be solved before
American education can be considered
sound. They did not add. -ea the special
reeds of the poor and minorities. A blind
acceptance of these recommendations could
lead to little improvement. Worse, a rapid
adoption in the hopes of a speedy improve-
ment could lead to a disenchantment with
reform. There is today a crucial dilemma
facing education policy. On the one hand,
there appears to be a legitimate df:sire to
impose new and more rigorous standards



on our nation's schools. On the other hand,
recent studies of school effectiveness in-
dicate the need to rest considerable respon-
sibility fora school's instructional program
on the shoulders of the staff of the school.
Over and over we find that without the
commitment of the school staff, topdown
mandates will fall Local school systems and
state governments, therefore, should ex-
Nmine these reports carefully before adopt-
ing ..ny of their recommendations.

In spite of these criticisms, the commis-
sions have made a number of important
recommendations. Their calls for increased
academic requirements, curriculum re-
form, computer competency, and career
ladders for teachers could improve the
guiditv of education. The commissions also
a. ten successful in making the educa-

nonal crisis a public concern. The current
focus on education increases the likelihood
that successful reforms can be made. The
ongoing debate over muter teacher plans
in many states and local districts is an ex-
ample. Educators should follow these efforts
closely. Their success or failure will be the
ultimate test of the worth of the four com-
missions' reports.

A final note: Part of the fault with the
poor handling of data lies with the poor
quality of data that are currently available.
We recommend two major improvements
that could, at a relatively small expense,
remedy the present deficiencies: (1
upgrade the quality of national educational
data, and (b) expand federal involvement
in and funding of U.S. participation in IEA
studies. In particular, we suggest that the
NAEP become more regular, more fre-
quent, and include extensive information
on time and content variables such as the
number of homew-irk hours and the num-
ber and type of courses students are enroll-
ed in. This would produce a longitudinal
data base that could be used to check asser-
tions about changing educational practices
and to test hypotheses about the causes of
achievement. Participation in IEA studies
should be done as part of a greater research
effort in comparative education. It would
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shed light on American educational prac-
ti.e and suggest possible improvements
originating elsewhere.

Preparation of this paper was supported in part by the
Wisconsin Center for Education Research which is sup-
ported in part by a grant from the National Institute of
Education (Grant No NIE-G-8I -0009) The opinions ex.
premed In this paper do not necessarily reflect the position,
policy, or endoi..tnent of the National Institute of
Education
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them. For example, age data indicate that cer-
tain groups of students (Hispanos, blacks, those
who attend school in disadvantagedurban
communities and several others) tend to per-
form at Ire= below that of the nation in rend-
ing, science and =thematic*. However, it is
elm the case that dieprorertionate number of
these =dents are found below model grade.
Whet are performance patterns for low perform.
big poops in the model g. I.?

Ibble 3 shows the national =en changes kor
*admits la the model grades in reading, science
sad mathematic*, within the lowest and highest
achievement dames. In the lowest quartile, B.
year-olds in the 4th grade made signiftcant
piles in reeding and in science, whereas 9
per-olds se whole showed pin in reeding
sub. Eighth grads 13-jeer-olds in the lowest
quart), also pined in reading and in science,
but this was not differ= from the pattern for
13-year-olds es a whole. Lika 17-year-olds es
whole, 11th graders in the lowest quartile
showed no sipificent amp in reeding, science
or mathematics.

In the highest quartile, 0-year-olds in their
»a3al grade =perk's= dpikant gain in
reeding, but declined significently in science
and mathematics. This pattern =Wined also to
9-year-oble as whole. Like the 13- and 17-
year-old populations, students in the highest
quartile and in their respective model pudes
declined significandy in science and mathe-
matics.

The similarity o;;I the modal grade changes to
the overall ape changes tells us that the declines
in the highestaddevement class were not caused
only by students below modal grade; nor were
the increases for the low achievers caused only
by improvement' among students below modal
grade. Both the improvements and the declines
are also taking place within the modal pads..

Now, Ws look at itirther changes in the low-
est performers quartiles of reading, science
and mathematic for Co reporting categories
and the groups within them. Exhibit 1 sum-
marise. gales (+) and losses () in performance
for white and black atuderta, in the modal
grades and in the lowest quartile for selected
reporting groups. Exhibit 2 shows the same
type of findings for students in the highest
quartile!

Exhibit 1 shows that for white 4th, 9th and
11th grad= in the lowest quartile, the pattern
of pins and leases shifted for certain groups of
students. Readers should keep in mind nie feet
that the population groups are not discrete. A
given student is in many groups at the same
time, e.g., white, Northeast, male, disad-
vantaged-urban comunmity type, and so forth.
the reason for examining patterns across

The pertestegn es which &Wile 1 end 2 an bend an
io Appesdis A in the teeltnical report, Tocksurei Report
Chow ix SWISS PelOngenel - (1262).

TABLE 3. Neionel Hero Percents.* of Changes in Performance in Reeding,
Science and ldtgbentatics, Within Lowest and Highest Achievement Mesa

for 4th, 5th and 11th Graders

AP 9 5110 1
445 Gado 5411 Gad9o' Age 17

11th Graders
Lowest Lowed Lows* Mend

Rosati 6.1%* 1.4%* 1.7%e 0.4% 0.1% 0.5%
Selma 1.4e 2.4* 1.7e 25e 0.4 4.2'
lithematies 0.4 21e 1.1 5.4* 1.6 4.3*

*Asterisk indicates "gain sat chair la pads sun between asseesessits
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who attend school in disadvautaged- and
advantaged-urban communities, those who
live in fringes around big cities and in
medium-eased (kiss.

Most groups of Mack eighth graders declined
or remained stable in science performance.
However, those who attend school in
advantaged-urban communitianikainbd in
performance.

Lames in science performance were concen-
trated among various groups of blacks at age
17 and in the 11th grade.

A concentration of Mess in science mini-
ma= occurred at age 17, among the 11th
pains, rather than among the younger in-
dents in the 4th and 8th rides- However, the
performance of four groups of 17-year-old
blacks remained stable; students in the
Southeast, than who attend school in rural
communities and those who live in fringes
around big cities and in medium-dad cities.

Mathematic.

Overall, the pattern for mathematics is simi-
lar to that of science gains for the younger
black students, with loam concentrated
among the 11th graders, but some stability
oleo observed for the 8th and 11th graders.

The majority of groups in the fourth grade
made gains in mathematical performance,
with only two students who attend school
in rural and in advantaged-urban com-
munities showing no change. At risk of
rulundam.y, no group of black fourth graded.
experienced a decline in mathematical per-
formance.

300

In the eighth grade, while the majority of
gm cps experienced a decline, two groups
ga ined: these were students who attend
school in rural communities and those who
live in fringes around big cities.

In the 11th grade, while the majority of
groups experienced decline, students who
attend school in rural communities and in
advantaged -urban communities, those who
live in medium cities and who report having
four categories of reading resources in they
hangs remained stable in mathematics per-
formance.

In summary. Exhibits 1 and 2 indicate that
men per/imams loom occurred in mathema-
tics than in science or in reading for indents in
the lowest and highest achievement dames,
whether white or black. Conversely, more per-
formance gairse oceucred in reading than in
mathematics re in mimes for stothots in the
lowest and highest achievement classes,
whether white or Meek. Additionally, more
gains occurred for students in the byes: quar-
tile of perfirmaate. whether white or black, re-
girdle's of learning area. Dealt the who-
mance of black pungens in the 4th and 8th
miss at ages 9 and 13 boded to Masan or to
remain Amble, while the performance of their
white countermen either decUned or remained
MM. in all three learning areas. Both white
and black high achievers in the 11th grade au&
fend substantial knees in mathematics and
Mince.

Exhibit 3 graphically displays an overview of
the findings just described and allows us to me
the general direction of performance changes
for white and black students, in the lowest
and highest quartiles, in 4th, 8th and 11th
grades. Supporting figures for Exhibit 3 appear
in Table 4.

11
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TABLE 4. Mean Percentage Changes Between Two Assessments in Lowest
and Highest Achievement Claw in Reading, Science and

Mathematics for White and Black

Bad

drab in Modal Grills

White

Rrd i Mena llethametice Reedits Science Mathematics

Lowest Achlemeamt Ow

15year-olds 8.4* -07 2.94 4.11* 1.7* -0.5
lblemoide 3.5* 1.3 2.6* 1.5* 2.0' 0.8

17yearelds 1.1 -0.5 3.6* -1.7' 0.7 -1.8*

ROM Achievement Clem

lmerdde 3.0* 1.1 2.6* 1.2 -2.4* -3.3*
13-yeepolde 2.5* -0.5 -2.5* 0.4 -4.1' -3.2*
17yemoide -1.1 -3.9* -5.5* -0.8 -4.2' -4.3*

*Asterisk Indicates alinifiamt dmp be performance between assauments.
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rag= AND PATIIIMATICS ZDMATICM IN Amiterke diGH WHOOLSI
IUSSuidl MK THE RIM =NOM AND MOND STUDY

Introduction

In its report, Ramming Americans for the 21st Century,1 the National OCLOWS
Board Commission on Precollege Education

in asthmatics, Science and Technology
States that 'far too many emerge from the Nation's

elementary ana seoonderY
schools with inadequate mamas' in mathematics, science and usehnology. Italso states that "students in our Nation's schools are learning leas
mathematics, science and technology. than students in other daweloped countries.
A similar concern also is stated in the report, A Nation at Rieke prepared bythe National Comdl.' 1 on Excellence in Education (WES).

A recent analysis of sigh school transcript
data gives further reason for

concern about insufficient couremork in asthmatics ad science aeon% Americanhigh school students. for sample, may 46 percent of the graduates in 1902took 3 or Pore years of asthmatics and only 30 perce t took 3 or more years of
madras. 2 furthermore, the percentages of students Ma took high-level
courses in either a these fields were generally

mall--algebra II. 31 percent;advanced algebra, S parents trigonometry, 7 percents calculus, 6 percent; otheradvanced mathematics, 13 percent; advanced biology, S percents advanced
chmistry, 4 percent; and advanced physics, 1 percent. (See appendix tables.)

Ti.. National Science bard Commission on Precollege Education in
Mathematics, Science and lachnology,saducatingivericans for the 21st CentEy.
Washingtou D.C.; National Science Inundation, 1963, p. 1.

2 Throughout this report percentages are rounded in the text but expressed todecimal point in the table. Detailed statistics are presented in
subsequent. sections.

Reproduced from Science and Mathematics Education in American High
Schools: Results From the High School and Beyond Study. National Center
for Education Statistics, May 1984.
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These and ocher findings are based on an analysis of over 12,000 transcripts

from a sample of 1982 high school graduates.3 The transcripts were collected

as part of High School and Beyond (HUB), a national longitudinal study of high

school moyhombores and seniors of 1980, sponsored by the national Center for

Education Statistics (S2111). Specifics about the classification of courses, the
data base, and the reliability of the estimates are presented in the technical

notes at the end of this bulletin. Additional research findings from other

studies are also presented where appropriate.

The analysis produced four statistics: the average cancer of years c.. science
and mathematics; the percentages of students who had taken 3 or more years each
of science and mathematics; the percentages of students who had earned credits
in specific science and mathematics courses; and student attitdes toward

mathematics. All statistics were computed for the total sample of 1982 high
school graduates and for subgroups defined by sex, race/ethnicity, high school
program, socioeconomic status (11211), school type, educational aspiration, and

geographic region. Hulot findings arc summarised and discussed in the text
while detailed statistics for subgroups are presented in the appendix. Headers

should note that this analysis reviewed only the "quantity* of courses taken in

high school; there MO no measure of the 'quality" of these courses.

Average lusher of Years of Science and Mathematics

The 1982 high school graduates on the average took 2.2 years of science and 2.7
years of mathematics during their 4 years of high schoo1.4 Students in

academic programs, at expected, took sore years of both science and mathematics

than did students it, general or vocational k.ograms. 2.9 vs. 2.1 and 1.7 for

science, and 3.3 vs. 2.5 and 2.2 for mathematics (figure 1).5

The number of years of mathematics and science taken by 1982 high sclool
graduate also varied by student background and other characteristics (table

A-1). Students who planned to obtain at least a 4-year college degree had about
1 sore year of science and 1 Nov. year of mathematics than did other students.
Asian-American and white students took more years of science and mathematics
tnan did black, American Indian or Hispanic students: 2.7 and 2.3 vs. 2.1, 2.0
and 1.9 years of science, and 3.2 and 2.7 vs. 2.6, 2.3 and 2.4 years of

mathematics, respectively. Students from higher BIS backgrounds also took

3This wimple wee derived frau a national probability sample of the 1980

sophomores who graduated in 1982.

41n this report, 1 year of work is equivalent to 1.0 Carnegie credit unit. A

Carnegie unit generally requires a minimum of 200 minutes per week for a

regular class and 275 minutes per week for a lab class for 36 weeks.

5All group classification variables except school type and geographic region
are based on student self-reports in 1980. Uroup differences cited in the text

are statistically significant at the 0.05 level on the basis of two-tailed

t tests.
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more courses than did students of lower SW: 2.7, 2.2 and 1.9 years of science
and 3.1, 2.6 and 2.3 years of mathematics, respectively, for high, middle, and
low 818. 'Furthermore, students from Catholic schools took slightly more years
of both science and mathemaVcs than did students from public schools.6
Students in New Englasd Min-,..lantic Staves took sore years of science and
mathematics than did students in some other regions. Male students overall took
slightly sore years of mathemetios or science than did female students.

Percentage of 1982 Graduates Who Mad 3 or More Years of Coursework
in S^ience and Mathematie

American high school students had substantially less coursework in science and
mathematics than did students in such highly developed countries as Japan, West
Germany, and the 0.8.8.16 In those oonntrios, all stosnts took at least one
lure* each in science and mathematics each year in tae upper secondary

echoo1.7 In the American high school, however, students were rot required to
do so. School districts on the average required 1.7 credits in mathematics and
1.6 credits in science for graduation.°

As shown in figure 2 and table A-2, only about 30 percent of the 1982 graduates
took 3 or more years of science and about 46 percent took 3 or more years of
mathematics during their 4 years of high school. Even among the academic program
students, only 54 percent net the requirement for 3 years of science recommended
by the NCSE, while 73 percent met the recommended 3 years of mathematics. Per
the general and vocational program students, the percentages were such lower.
In science, the percentages were 19 end 9, respectively, for general and
vocational students: and in mathematics, the percentages were 32 and 23,
respectively (figure 2).

Differences in the amount of coursework taken by students of varying backgrounds
pro quite evident. Details are shown in table A-2. Students who planned to
obtain at least a 4-year college degree and students from high SES families were
more likely than other students to have had 3 or sore years years each of
science and mathematics. Asian Americans were more likely than other
racial/ethnic groups to take 3 or more years of science and mathematics (45
percent in science and 68 percent in mathematics), followed by whites (34
percent in science and 50 percent in mathematics). Students from private

This difference may reflect the fact that proportionally there are more
academic program studen in private schools than in public schools; 75 vs. 35
percent, respectively, for Catholic and public schools.

7The National Science Board Commission on Precollege Education in
Mathematics, Science and Technology, Educating Americans for the 21st Century.
Washington D.C.: National Science Foundation, 1983.

°Wright, D., 'School District Survey of Academic Requirements and
Achievement,' National Center for Education Statistics bulletin NCNB 83-210,
April 1983.
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schools also were more likely to take 3 or sore years each in science and
mathematics than were students from public schools. Turthe.more, students in
the dew England and the Middle Atlantic regions were sore likely than students
from other regions to take 3 or more years of science and mathematics.

oN
Percentages of Students Mho Earned Credits in Specific Science and Mathematics
Courses

Unlike the schools in many other countries, schools in the United States offer a
variety of curricula to meet students' individual needs. In an attempt to
classify secondary school curricula, MCIS identified 47 different mathematics
courses, 32 life science courses, 35 physical science courses, and 4 unified
science courses from school course catalogs.9 For simplification, courses
were grouped into a few categories in this analysis. These categories and the
specific courses in each category are described in the technical notes.

a. Sciences

Percentages of students who earned credits in each specific science course were
generally low. Only basic biology enrolled more than 70 percent of the
students. Other basic courses such as chemistry I and physics I each enrolled
less than one-fourth of the students (24 and 11 percent, respectively).
Although unified sciences enrolled shout 28 percent of the students and general
sciences enrolled 30 percent, these courses are generally considered

introductory level cameos (figures 3 and 4, and tables 11-3 and A-4).

Percentages of students who took advanced science courses were even lower/
percent in advanced biology, 4 percent in advanced chemistry, and slightly over
1 percent in advanced physics.

Courses taken in high school, to a large extent, are determined by the type of
program in which students are enrolled. Academic program students were more
likely than others to have earned credits in basic biology, advanced biology,
chemistry I, advanced chemistry, physics I, and advanced physics. General and
vocational program students were at least as likely as academic program students
to have taken unified sciences, general physical sciences, and geology
(figrie 5).

This analysis also examined differences among various subgroups with regard to
taking specific courses. Detailed results are shown in tables A-3 and A-4.
Again it was found that high MIS students and students with higher educational
plans were more likely than others to have taken basic and advanced science

9rvaluation Technologies, Inc., A Classfication of Secondary School Courses.

A repert prepared for the National Center for Education Statistics under
Contract No. 300-81-0312, July 1982.
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courses. male students were more likely than female students to have taken
physics, and Asian-American and white students were more likely than black, or
Hispanic students to have taken basic physics and chemistry.

b. Mathematics

except for algebra I, which was taken by 63 percent of the students, mathematics

courses generally enrolled only a moderate Jr =al, percentage of the students.
Geometry was taken by about 48 percent of the students; algebra II by 31
percent; advanced algebra by 8 percent; trigonometry by 7 percent; calculus by 6
percent; and other advanced mathematics by 13 it:scent. Statistics wee taken by

1 percent of the students (figure 6).

As wee true of science courses, thy tendency to take mathematics courses was
related to high school program. &ch of the mathematics courses examined
(except general mathematics and pre-algebra) WAS taken by substantially more
academic prodeam students than by students in other programa (table a-5). High
Se8 students and students with Ugh educational aspirations were more likely to
have taken advanced courses than studants of low StS or low aspirations.

Differences in the tendency to take specific mathematics courses by sex were not
c'sar. Although data show that more sales than females took stranded slurries,
the differences were not tatistioally significant except for trigonometry (9
vs. 6 percent).

Student Attitudes Toward Mathematics

Student attitudes toward mathemat _ - may partially explain why so little high
school mathematics Ins taken. ring the bast -year survey in spring 1980,
students were alkyd to Indica whether mathematics was interesting and/or
useful to them. Tdaulaticns of their responses are presented in table A -6. (It
should be noted eat no Mailer data with respect to sciences .r.Te collected.)

Over 59 percent of the students reported that matha..ics would be useful to
them in the tature, but only about 32 percent repo that they found
mathematics interacting. There was no significant ..fference in the percent,/es
of sale, and females who considertA mathematics useful or interesting.

Satin of usefulness and intLrest are consistent with :he patterns of
coursetaking. ly, the groups that had more ,:oursework in mathematics
were more likely to ra this subject as useful and interesting than were groups
with Lever oonrses. For example, high 818 students were store like y than low
SKS students to rate mathematics as useful and interesting. sinilarly, aoadmmic
program students were era likely to do so than were general and vocational
proven students.
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Techn2cal antes

Classification of Courses

All courses in each transcript were assigned a 6-digit code based on a
Classification of Secondary School Courses (CSSC), developed under a contract
with liCiS in July 1982. The number of credito earned in each course was
expressed in Carnegie units. A Carnegie emit zoquires a minimum of 20o minutes
per week for a regular class and 275 minutes per we'k for a lab class for 36
weeks. however, some schools may require more time for a emit. In a section of
this bulletin, years of noursework were used in the analysis. A year's work is
equivalent to 1.0 Carnegie unit.

As mentioned earl's, thaso ware 47 courses in mathematics, 32 courses in life
science, 35 causes' in physical sciences, and 4 courses in unified sciences
identified from school course catalogs. To simplify the presentation of
meaningful information, the courses were further grouped into categories as
shown on ,s 8 and 9.

It shou.! . noted that this analysis used fairly liberal criteria in deciding
whether the edurees taken by students were in fact mathematics or science
courses. Any course that had 'matt aatics or science as its primary course
content was included in toe analysis. However, it is possible eat some courses
ware exclude' that would have been included if a still more liberal
interpretation of course content had been made. For example, courses which were
primarily vocational and sada no retire of mathematics or science in the course
title or deavription were excluded, although portions of such courses might well
contain materials relating to mathematics and/or

Sample miss

IMP Asa -year data were collected in 1980 from over 30,000 sophomores and
28,000 seniors in 1,015 public and private schools across the Nation. As part of
the first follow-up survey, transcripts were segmented in fall 1982 for a
subsample of 18,152 members of the sophomore cohort. A total of 15,941
transcripts were actually okunined. The weber of these that were complete and
that indicated graduation in 1982 wai 12,116, the number used in the analysis
reported here. Semple sixes for the specific subgroups used is this bulletin
are presented in table A-1.

Raaminations of questionnaire information (such as grads ;oint average, 1018, and
educational aspirations) on the 2,211 students without troscripts suggests that

absence of their transcript data actually makes !At percentages of students
t:-74; various science and mathematics courses higher than they otherwise

would have been. Had their transcripts been available and included, the
percentages would be even smaller.
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Of the 15,941 transcripts obtained, 1,969 were excluded from this study of high
school graduates because the students had dropped out of school nefore
graduation. Of the remaining 13,972 transcripts, 799 were excluded because they
were incomplete. Analysis of student background characteristics suggests that,
had their transcripts been included in the tabulations, the percentages could
again be smaller.

Finally, 1,057 transcripts were excluded either because the student graduated
beflre 1942 (83 cases) or because the transcript failed to indicate either
dropout status or graduation (974 cases). Again, Lackground data suggest that
the presence of data from these individuals would have lowered the percentages
still further.

Standard irrors and Statistical Significance Testing

The approcimate standard error of a percaltage (p1 in this report can be
obtained by s.e.(p) D(p(100-p)/n) 1/2 where n is the maple size and D is a
correction factor estimated to be 2.0. To contrast two nabpornlation
percentages, dpi ^ p2, the standard error of the difference, s.e.(d), may
be approximated ty taking the square cwt of the sum of the rpmres of the
standard errors ins pi and p2a that is, s.e.(d) (s.e.(p02
4.41.(p1)2)1/2. The approximation will be conservative because of the
exclusion of the °ovarian= term for pi and p2 in the estimat:on formula.

Group differences cited in the text are statistically significant at the 0.05
level on the basis of two-tailed t tests miles& otherwise noted.

For More Information

This bulletin was prepared by tonuel S. Peng, Jeffrey A. Owings, and alum 11.
Fetters of the Division of Multilevel education Statistics. For more
information about this bulletin, contact the authors at the national Center for
Education statistics (Nese). 400 Maryland Avenue en. Washington, D.C. 20202,
telephone %202) 254-7351.

Additicnal information about the Sigh School and Beyond Survey (11848) is
available from David A. Sweet ana C. Dennis Carroll, national Center for
I:duration Statistics Mown Building, Moos 609), 400 Maryland Avenue ON.,
Washington, D.C. 20202, telnpbc=a (292) 234-7230.
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Catequriss of Life Science

Basic biology
Biology,basic; biology, general;
biologY.4ollege ;reparatory

Advanced biology
Biology, adanced; genetics; biology
MOM1Aar

Other general biology
Science 7; biology, other genial;
field biology; biopsychology

Biochemistry and biophysics
Biochmaistry; biochemistry and
biophysics

Botany
Botany; botany, other

Zoology
Zoology; zoology,vertebrate;
zoology. invertebrate; animal
behavior; human physiology; advanced
physiology; pathology; zoology,
other

Other life sciences
Cell biology; cell and molecular
biology, other; microbiology;
microliology, other; ecology; marine
biology; marine biology, advanced;
anatoey; miscellaneous specialised
areas; life science, other

Categorise of Physical Sciences

General physical science,
science 8, science 9, chemistry and
physics laboratory techniques;
physical science, applied; general
physical sciences, other

Chemistry I
Chemistry I

Chemistry II/advanced chemistry
Chemistry III organic chemistry;
physical chemistry; chemistry,
Independent study

374

Other general chemistry
Consumer chemistry; chemistry,
other; chemistry, introductory

Geology
Earth science; earth science,
college preparatory; geology,
mineralogy; geological sciences,
other

PhysiCe
Physics I

Physics II/advanced physics
Physics III physics II .1thout
calculus

Other general physics
Physics, general; electricity and
electronics scieace; acoustical
physics, other

Othe: physical sciences
Astronomy; astronomy, other;
astrophysics, other; meteorology;
atmospheric sciences and
Avteorology, other; oceanography;
miscellaneous physical _Liences,
other; rocketry and space science,
planetary science, other; physical
sciences, other

Unified sciences
Deified science.; independent
science study; outdoor education;
biological and physical sciences,
other

Categorills of Mathematics

General and applied mathematics
Mathematics 7, mathematics 7,
accelerated; mathematics 8;
ithematicm 8, accelerated:

mathematics, basic; mathematics I,
general; mathematics II, gmilerall

science mathematics; mathematics 1.11

the arts; mathematics, vocational;
technical mathematics; mathematics
revis.i mathematics tutoring;
conmumer mathematics; matheratics,
other general; actuarial sciences,
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other; applied mathematics, other

Pre-algebra
Pre-algebra; mathematics I, unified;
pure mathematics, other

Algebra I
Algebra I, port 1; algebra I, part
2; algebra I

Algebra II
Algebra II

Advanced algebra/linear algebra
Algebra III; linear algebra

Goometry
Geometry, plane; geometry, solid;

geometry; geometry, informal

Calculus
Calculus and analytic geometry;
calculus; calculus, acs anted
placement

Other advanced mathematics
Analytic geometry; trignceetry and
solid geometry; algebra and
trigonometry; algebra and analytic
geometry; analysis, introductory;
mathematics, independent study

Unified mathematics II i III
Mathematics II, unified; mathematics
III, unified

Probability a:d statistics
Statistics, probability;
probability and statistics;
statistics, other
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Figure 1. Average number of years of seance and mathematics taken by
1980 sophomores who graduated in 1982, by high school pro-
gram
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Figure 2.- Percentages of 1980 sophomores graduating in 1932 who took at
Nut 3 yews of mathematics and science, by high school program
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F pun 3. Porcontsgos of 1960 sophomons graduating en 19.2 who took
Vinous physical soma courses
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Flury 4. snuntsp of 111110 sophomore' graduating in 1962 who took
various Ifs KAM courses
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Figure 8. Percenteges .1 1960 sophomores graduating in 1982 who took
specific sconce county, he high school Program
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f 9W16 Percentages of 19 ...,xsomores graduating in 1982 who took
specific mathematics courses
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Fable A-1.--Average number of years of science and mathematics taken by
1980 sophcmorps who graduated in 1982, by selected characteristics

Subgroup Science Mathematics
Sample
site

All studoats 2.2 (0.02) 2.7 (0.02) 12,116

Sex:

Kale 2.4 (0.04) 2.7 (0.04) 5,914

Pimale 2.1 (0.02) 2.5 (0.02) 6,202

Race/ethnicity:
Mir wolc 1.9 (0.04) 2.4 (0.04) 2,420

dace 2.1 (0.05) 2.6 (0.05) 1,599

American =dim 2.0 (0.10) 2.3 (0.11) 173

Asian American 2.7 10.06) 3.2 (0.09) 327

White 2.3 (0.03) 2.7 (0.02) 7,497

High school program:1
Academic 2.9 (0.05) 3.3 (0.04) 5,356
General 2.1 (0.03) 2.5 (0.02) 3,710

vocational 1.7 (0.04) 2.2 (0.03) 2,744

Socioeconomic status:2
High 2.7 (0.04) 3.1 (0.04) 3,069

Middle 2.2 (0.03) 2.6 (0.03) 5,206

Na 1.9 (0.03) 2.3 (0.02) 2,542

School type:

Public 2.2 (0.02) 2.6 (0.02) 9,166

Catholic 2.5 (0.07) 3.3 .0.08) 2,197

Other wivate3
liduca''onal aspiration:

2.6 (0.21) 3.1 '0.21) 753

11 school only 1.7 (0.04) 2.1 (0.03) 1,848

one college 1.9 (0.02) 2... (0.02) 4,039

4 yr. college or more 2.8 (0.03) 3.2 (0.04) 5,449
Region:

New Inglsnd 2.6 (0.09) 3.0 (0.08) 623

Middle Atlantic 2.6 (0.07) 2.9 (0.06) 2,154

South Atlantic 2.3 (0.05) 2.7 (0.05) 1,673

last South Central 2.2 (0.08) 2.5 (0.04) 562

Nest South Central 2.3 (0.12) 2.8 (0.12) 1,334

last North Central 2.0 (0.00) 2.5 (0.05) 2,571

Nest North Central 2.3 (0.13) 2.7 (0.13) 901

Mountain 2.1 (0.05) 2.4 (0.04) 543

Pacific 1.8 (0.06) 2.6 (0.05) 1,755

Nobs. - -Figures in parenthese are standard errors.

leased on student self-reports in 1980.
2
818 was measured by a composite score of five equally-weighted components:
father's education, mother's education, father's occupation, parental income
and household items. Respondents were classified into one of the three
subgrc-4 (lowest, middle two, and highest quartile) based on the weighted
SIB 0 ztion.

hot/mates for this type of school are not as accurate as those from other
types of schools becauLe of small sample site and a high non-response rat..

16
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Table A-2.--Percentage of 1980 sophomores graduating in 1982 who took
at least 3 years of mathematics and science, by selected
subgroups

Subgroup Science Mathematics

All students 30.4 46.2
Sex:

Male 33.3 47.5
Female 27.7 45.0

Race/ethnicitys
Hispanic 16.0 31.4
Slack 22.9 38.5
American Indian 16.0 28.6
Asian American 45.2 68.1
White 33.7 49.5

High school program:1
Academic 54-4 73.4
General 19.2 32.1
Vocational 8.9 23.2

Socioeconomic stAtus:2
High 46.1 66.4
Middle 29.2 44.5
Low 17.6 30.2

School type:

Public 28.7 43.2
Catholic 43.4 73.9
Other private3 47.4 66.0

Educational aspiration:
High school only 12.4 20.3
Some college 19.3 33.2
4 yr. colleys or more 49.9 71.4

Region:

New England 45.5 65.3
Middle Atlantic 45.5 55.1
EJuth Atlantic 30.5 48.8
East South Central 26.9 40.8
West South Central 25.4 43.6
East North Central 27.0 40.6
West North Central 29.7 46.2
Mountain 22.2 30.8
Pacific leo, 41.8

1Based on student self-reports .n 1980.
2
SE8 was measured by a Joaposite score co? five equally-weighted
camponents: father's education, mother's education, father's
occupation, parental income and household items. Respondents were
classified into one of the three subgroups (lowest, middle two, and
highest quartile) bas.'. on the weighted 858 distribution.
3tatimates for this tyoe of school may not be as accurate as those from
other types of schools because of small sample size and a high
non-response rate.
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Table A -6. --Attitudes towards mathematics of 1980 sophomores graduating
in 1982, by selected background characteristics

Subgroup
Percentage of students judging mathematics to be:

Useful Interesting

All students 59.3 32.4
Sex:

Male 61.0 31.8
'mule 57.7 33.0

Race/ethnicity:

Hispanic 56.0 30.5
Slack 57.3 30.5
American Indian 53.3 32.2
Asian American 66.6 36.1
White 60.2 33.1

High school progrwa0
Academic 66.3 39.4
General. 56.4 30.1
Vocational 56.2 27.1

Socioeconomic vtatue:2
High 64.7 35.8
Middle 59.2 32.3
Low 54.8 29.7

Scnool type:
Public 59.0 31.7
Catholic 64.2 38.8
Other private3 55.8 40.2

Rducation41 aspiration:
High school only 50.1 28.0
Some college 57.1 29.5
4 yr. college or more 68.3 39.0

Region:
New 1Zgland 58.9 34.7
Middle Atlantic 58.0 32.9
South Atlantic 61.5 32.5
East South Central 57.7 30.6
West South Central 56.8 30.6
East North Central 59.2 34.0
West North Central 60.0 33.2
Mountain 60.2 29.2
Pacific 60.3 31.3

'Based on student self-reports in 1980.
2 SRS was measured by a csmposite *core of five equally-weighted
components: father's education, mother's education, father's
occupation, parental Income and household iters. Respondwnts were
olassified into one of the three subgroups (lowest, middle two. and
highest quartile) based on the veignted SE5 distribution.
3Eatimates for this type of school may not be as accwate as those from
other types of schools because of small sample size and a high
non-response rate.
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The Reform of Public Schools

by Mortimer Adler

"We do not have a democratic system of education.
We do not give all children the same quality
of schooling. We have a two-track system

separating children into the sheep and the goers."
"Reprinted with permission from The Center Magazine, a publicatior of
The Center for the Study of Democratic Instirutions."

Reproduced with the permission of he Center for the Study of Democratic Institutions, 0 1983
from Center lagstine, v. 16, Sept.-Oct. 1963: 12-3..

There
are five related and widely prevalent

errors m Amencan education that The Paidew
P.oposal attempts to correct The first error is to
think that only some children are educable, even
though all have a nght to aspire to become truly
educated human tkIngs

The second error is to suppose that the process
of education is completed in our educational insti-
tutions dunng the years of basic schooling or even
dunng the years of advanced schooling after that
Nothing could be further from the truth Education
never is completed in the school Youth and =ma-

Mortimer Adler is the chrirrum of the board of
editors of Encyclopedia Britatutica and the direc-
tor of the Inst: lute for Philosophical Research in
Chicago He is the author of thirty books, including
How to Read a Book, Anstotle for Everybody, Six
Great Ideas, and The Paideui Props.-al, tt: last
named written on behalf of members of he Nam
Group twenty-two educators concerned with the
quality of banc education in the United States This
statement is edited from his opening remarks at
dialogue at the Center on the ideas in The Paden
Proposal

388

tunty are Insuperable obstacles to becoming edu-
cated

The third error is t- suppose that teachers are
the sole, pnmary, or pnncipal causes of the learn-
ing that occurs in students That is not the case
The pnmary cause of all learning unless it be
rote memory, which as not learning at all is the
activity of the student's mind The best that thz
best teacher can do is to assist that activity

The fourth error is prehably at the heart of the
matter, and the correction of this error is at the
heart of The Paideta Proposal the error is to sup-
pose that there is only one kind of teaching and one
kind of learning, the kind that consists in the
teacher lectunng, or telling, and the students learn-
ing what they hear said or what they find in text.
books That's the least important kind of learning
and teaching There are two much more important
kinds of learning and teaching, and all three must
be in basic schooling, from kindergarten through
the twelfth grade

Finally, there is the error of supposing that
schooling basic or advanced is pnmanly a
preparation for earning a living, and that I. will not
hold the attention of students unless that is mem-
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festly so. Obviously one of the objectives of school-
ing is to prepare the young to earn a living, Nat
that is the least important objective. One of the
great troubles with our schools is that both teachers
and parents make the mistake of thinking that job
preparation is the primary objective

My book, The Patricia Proposal. is dedicated to
Horace Mann, John Dewey, and Robert Hutchins.
To Horace Mann because in the middle of the last
century he struggled valiantly to see that on the
eastern seaboard the children had at least six years
of free compul-ory schooling It turned out .bat six
years became the rule well into this century It is
only in the last forty or fifty years that compulsory
schooling has been extended to twelve years, but
that in part is a debt we owe to Horace Mann

To John Dewey because, in 1916, in his book
Democracy and Education. Dewey put those two
worus together for the first time in history By do-
ing so, he showed that in our kind of society, all
the children who go to school are destined to have
the same kind of future; therefore, the objectives
of schooling should be the same for all. They should
all have exactly the same quality of schooling.

And to Robert Hutchins for a single sentence
that sums it all up "The best education for the
best is the best education for all " An extraordinary
passage that Bob was fond of quoting came from
John Amos Contemns in the year 1657

"The education that I propose includes all that
is proper for a man, rid it is oce in which all men
who are born into this world should share Our
first wish is that all men be educated fully to full
humanity Not any one individual, not a few, or
even many, but all men, together and singly, young
and old, rich and poor, of high and lowly birth.
men and women; in a word, all whose fate it is to
be bo.n human beings, so that at last the whole of
the mny, :ace become educated, men of all ages,
all conditions, both sexes, and all nations."

Li the title of my book, paideia is the Greek word
for general human lea-,ing, the Latin of paideia is
humanitas. I mention that because one of the ter-
nble errors in the world today, an? particularly in
America, is a misunderstanding of the meaning of
humanities People think that it denotes what is let
over when you finish with the sciences Humanities
humanitas, is stev-.ly the equivalem of paMela
which means general, unspeciailzed, untechmci.
human learning

is

The subtitle of the book describes It as "an edu-
cational manifesto " We used the word "manifesto"
to echo the Communist Manifesto, because we are
intending a revolution, and a revolution is nothing
but a reversal in direction in any social mstsunon
The quality of schooling has been declining for the
last sixty years. We trust start climbing back. The
ideal is a goal to be aimed at and achieved by a
series of cumulative steps in the right direction It
will not be reached quickly. It may take twenty-five,
thirty, even fifty years to produce the change we
have in mind.

Now it s much easier, of course, to state prin-
ciples and policies than to implement them. There-
fore. the Paideia group has written a second book,
Paide i Problems mid Possibilities. be pub-
lished in the fall of 1983. In the course of the last
year, we have met with members of sixty or seventy
educational organizations across the country We
have picked up more than fifty questions and prob-
lems which we state carefully and answer

We are planring a t, of nook, The Paldela Pro-
gram, scheduled ror publication in 1984 It will be

group of essays written by the members of the
Paid= group The first two have already been
written one on math-minks and the mechanical
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arts, the other on language and the language arts
Everything in the Paden program, diagrammed on
page 23 of The Paideia Proposal, will be com-
mented on us detail in our third book

A' these will be short books like our 84-page
first book We decided that if the Communist Mani-
festo had been written in three hundred pages, there
never would have been a revolution Anyone whc
needs more than an hour to read it can't read There
is no jargon in it, no mucationese, no pedagese. If
I could have raised the money to do it, I would
have liked to have dropped The Pellicle Proposal
from airplanes on the roofs of every house in the
United States

several things our proposal is not It is not a
return to basics Of COMIC, we are concerned with
skills, including the skills of reading, writing, and
anthmetic But we are concerned with much more
than skills

Our program is not a return to the classics, as
that word is so often taken to mean, that is, simply
going back to Greek and Roman antiquity We are
concerned with classics where the classics mean
anything of endunng value

Our program is also not lust an appeal for an
imp.ovement in the quality of education for some
students It is an appeal for the improvement is
quality for all, without any exception whatsoever
And, since it is for all, it is not elitist People who
call it elitist because it is dedicated to a high quality
of education misuse the word elitist

The first and most important distinguishing
characteristic of The Paideia Proposal is that it

takes democracy seriously It takes senously the
commitment of the democratic society to the objec-
tive of a high quality of basic schooling for all
children

Most Amencans do not know that democracy is
not fifty years old Democracy, properly defined in
the modern sense as constitutional government,
w'th true universal suffrage, and the securing of all
natural or human nghts, was not in existence at the
beginning of this century At that time women
were still disfranchised, human nghts were of
secured, and economic rights were not even
dreamed of

It is therefore not surpnsing that we do not have
a democratic system of education We have instead
an antidemocratic, or undemocratic, system of edu-
cation, a holdover from the nineteenth century and
the first years of this century We have a two-track
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educational system We separate the children into
the sheep and the goats, and we do not give them
the same quality of schooling It is about tune
now that democracy is just beginning to come into
existence that we try to create, over the next
hundred years, a system of schooling that fits a
democratic society

Our proposal is also concerned not just with
secondary schooling, but with all twelve years of
compulsory schooling as an integrated stmt. And in
terms of all the developmental psychology we know,
the best way to divide those twelve yearn is m two
parts of six years each

Another characteristic of our proposal is hat,
given the same objectives for all students, we must
use the same means, which is a required curriculum,
for all The required cumculum calls for the elimi-
nation of all electives in the upper six years of
schooling, with the exception of choice of a
second language to be mastered, and the elimina-
tion of all specialized job training throughout The
kind of vocational training Mat now goes on in
schools is worse than useless, it is undemocratic in
the extreme As John Dewey observed in 1916
and the situation is ten times worse today voca-
tional training is the training of slaves, not free men.

Our proposal does not prescribe the particulars
of a curriculum for the whole country It says these
should be a required cumculum everywhere, but we
have not defined that curriculum It would be pre-
sumptuous to do that in a country as pluralistic as
ours, with more than fifteen thousand separate
autonomous school boards and/or school districts,
each with the authonty to determine what is to be
studied in its own area If we had a Ministry of
Education in the United States as they have in
France. you could do that What we did instead is
present a curncula framework. witrin which any
sound cumculum must be constructed in different
ways, in different school districts, to meet different
populations under different circumstances

Finally, our proposal regards basic schooling as
preparation for continued learning, either in higher
institutions or in adult life To become an educated
person is an accomplishment of one's mature years.
after all schooling, basic or advanced, has been
completed

In sum, The Paideia Proposal calls for

0 The same quality, not just the same quantity,
of schooling for all the children, so that all will have
a,i equal educational opportunity
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C, The schooling must tr general, not special-
ized, liberal, not vocational, humanistic, not tech-
nical, thus fulfilling the meaning of the words
paidew and hummutas the general learning that
should be in the possession of every human being.

The objectives of basic schooling should be
the same for all, because all have the same three
elements in their future, as John Dewey pointed
out the demands of work, the duties of citizenship,
and he obligation of each individual to make as
much of himself or herself as possible.

These three common objectives can be
achieved only by a completely required course of
study, whose only elective is second language
Incidentally, we are the only country in the world
that does not require a second language in its basic
schooling

The cumculum of course of study must In-
clude three kinds of learning acquisition of orga-
nized knowledge, development of she intellectual
skills of learning, and an enlarged understanding of
ideas and values. These three kinds of learning and
the corresponding three kinds of teaching must be
integrally related to one another

Individual differences. especially inequalities
in natural endowment mid in nurture] environ-
ments from which the i.iildren come, call for com-
pensatory efforts in the form of preschool tutoring
for those who need It and remedial or supplemen-

tiny instruction for those who need that
Every school must have a principal who is

truly the principal tencher in that school, its educa-
tional leader, do; merely its administrative or cler-
ical head We tend to forget that the word "prin-
cipal" r an adjective. An adjective needs a noun.
And the noun that goes with principal is teacher

' ft's the only tning that could possibly go with it
It's our American term for the British tcrm head-
master In Britain the teachers are masters, and the
headmaster is the head teacher A school without
a principal is no school at all I know that in every
school there are clerical and administrative chores
to be done, but let them be done by clerks working
for the pnncipal The principal should be the edu-
cational leader of the school Unless that is the case,
I do not think you can have a real learning com-
munity

Two important comments on the foregoing are
in order. The first concerns the often misused

words liberal" and "humanistic" Liberal has had
two uses traditionally As an adjective for educa-
tion, it meant nonvocationa', that is, learning for
the sake of learning itself Vocational meant learn-
ing for the sake of earning But that does not ad-
dress the fact that carpentry, for example, may be
a component of liberal schooling and liberal learn-
ing, if it is caipentry for the sake of acquiring the

391
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skill of thinking with one's hands and tools If it is
carpentry to earn a hr.ng, It is not liberal Chem-
istry is liberal only if It is chemistry for the sake of
learning that particular branch of the physical sci-
ences. If it is chemistry to become a chemical engi-
neer, it is not liberal.

The second meaning of the word liberal is as an
adjective modifying arts. Liberal arts are not fine
arts The fine arts are totally useless; that is their
glory The liberal arts are useful. It is important
that we not include under the liberal arts all the
things they are not When we refer to "liberal arts
high schools" or "liberal arts colleges," we do not
mean liberal arts as such Any course, and any
combination of elective courses of study, can be
part at a liberal arts college curriculum But the
liberal arts themselves are the arts of the trivium
and the quadnvium, which, in modern form, in-
clude reading, writing, speaking, listening, and all
the mathematical arts and scientific skills. Those
are the liberal arts They are skills Arts are skills
The Greek word techne is the word that names
them all. Nevertheless, in America today there is a
gross misuse of these terms We speak of a liberal
arts curnculum" in which no liberal arts are taught
at ill, and in which most of the elective compo-
nents in that curriculum are either uot arts or skills,
or if they are arts, they are literary and other fine
arts, not liberal arts

The same kind of misuse applies to the word
"humanities" Humanistic learning is simply gen-
eral, not specialized, learning In the Greek lexicon,
the distinction is between paideia, or general learn-
ing, and epistente, which is the knowledge of the
scientist, the expert. In Latin, the distinction is
between huntanitge and ackntia Paideia is the
cot word in encyclopaedia, the meaning of ency-

clopaedia is the great circle of general learning
Pauleta, or humannat, in this traditional sense, in-
cludes mathematics, all the scienc-s natural and
social just as much as it includes history, phi-
losophy, and the fine arts Anything that belong:
to genera; hum:a learning is humanities

Now, when Robert Hutchins came to the Urn-
versty of Chicago, he did something which per-
petuated this mistake He's been forgiven for it,
because it was in the air. He divided the university
into four divisions Three of these were the physical
sciences, biological scienixs, social sciences. What
was left over he called the humanities And it really
was what was left over But what was left over is
no different from the other three subjects The
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humanities at the University of Chicago, under Mr
Hutchins, included philology, history, philosophy.
But these aubjects were just as specialized and ma-
row in their scholarship as were the sciences in
their specialized research The humanities at Chi-
cago was no more humanitas, in the sense of gen-
eral learning, than physics and mathematics were.
Humanities, as general learning, must include all
the subject matters, not just some.

he curricula framework as diagrammed (see
I figure) is clear Each of the three columns

designates a kind of learning that must continue,
in ascending difficulty, for the full thirteen years,
that is, from kindergarten through grade twelve
The first column is the acquisition of organized
knowledge in the basic fields of subject matter,
which are language, liters: -re and the fine arts,
mathematics and the natural sciences, history, geog-
raphy, and the study of social institutions The
kind of teaching that assists, but only asests, this
kind of learning is didactic teaching It is teaching
by telling, teaching by lecturing, teaching by text-
book assignments and by examinations on those
xtbook assignments, teaching by class exercises

and 's!ackboard work Unior'inately this least un-
portam kind of teaching is the only kind that most
teachers do It is the only kind that schools of edu-
cation pay any attention to They do not do this
very well, but they do pay attention to it They pay
little or no attention to the other two lends of teach-
ing and learning

The second kind of 'earning and teaching (col-
umn 2) is the development of the intellectual skills
Now a skill, a techne, or an art the three words
mean the same thing is a habit You do not have
an art except by ha,ing it through nabit formation
This is true of all the bodily skills. Forget about
the intellectual skills for the moment Think of the
skills that are taught in a gymnasium or on the play-
ing field What kind of teaching helps the iorma-
tion of the habits which are these skills/ It is coach-
ing You would not think of someone trying to
teach another how to play basketball or how to
swim by lecturing that person. You need a coach,
a fellow who says, don't do it this way. uo it that
way, stop putting your right foot forward when you
should put your left foot forward, keep your eye on
the ball, throw your shoulder back Whatever it is
you are doing, you must do it over and over and
over again under a coach's eye until you form the
correct habit Coaching is the only way that skills
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intellectual or physical can be formed And it
only can be done with a coach with four or five
trainees, not thirty or forty, at one time You could
not do this coaching in a million year with thirty
students

Now, since schools of education do not prepare
our teachers to coach, and since they have class-
rooms and cumcular arangements m which coach-
ing cannot be done, our children do not learn how
to read, write, speak, listen, or how to do the mathe-
matical or scientific operations well They never will
be able to do these things if they are not coached
These skills can be developed in no other way We
have to get coaching back into the skills In the
schools Coaching is ten times more important than
the acquisition of organized knowledge (colum ; I)
which most people forget anyway. I regard myself
as an educated human being, and I have forgotten
almost everything I learned in school a. described
in column I of the diagram But I have not for-
gotten the skills I formed They have remained with
me all my life, and I have improved them The first
kind of learning is evanescent, the other two kinds

are permanent
The third column is even more important than

the second The first column is knowing that, the
second is knowing how, the third is knowing why.
The enlargement of the uoderstanding of basic
ideas and values cannot bra done by didactic teach
ing, and it cannot be done by coaching. It must be
done by discussion, by ta- Socratic method of ask -
'ng questions in seminars that run for two hours,
in which the things discussed are books, not text-
books No one can discuss a textbook You have
to have books that are readable and discussable,
that deal with ideas and values And you have to
have other works of art that enhance those valves.
These are almost absent from the schools today

The great joke is that the only place in the
school system where this kind of teaching and learn-
ing goes on today is kindergarten The hadergarten
teacher does sit on the floor with her students They
sit in a circle, and she tells them a story or a fable
They ask questions, and they enjoy it That kind of
teaching persist, a short while in the first grade But
by the time the children get to the second grade, it

SE,EmisER/OCTOOtn 1913
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stops So what should persist through the whole
twelve years is almost entirely absent in our schools

There is at. organic or biological analogue of this
For our life, for our body's health and vitality, we
need three nutriments. fats, carbohydrates, and
proteins, and we need them in a certain balance or
proportion One can imagine what our body would
be like if we bad a diet solely of fats Well, our
schooling is tl at kind of diet It consists almost
solely of column 1 teaching, and unassimilated at
that It is teachi4 and leanurg that is unalloyed by
the "carbohydrates" and "proteins" found in the
second and third columns

The three columns are diagrammed in two di-
mensions as if they were separate; but all the work
we have done indicates that in a properly con-
structed cumculum, these three kinds of learning
and teaching are organically related to each other
Our teachers are tottlly untrained for the third kind
of teaching They may have a bit of training for the
co.umn 2 kind of teaching, coaching They have
none of the third kind, which enl nges uncle-stand-
ing It is only the rare gifted teacher who does it at
all, and then not because of anything that he or she
learned in a school or department of education

In addition to the threefold course of study which
runs through twelve years, there are three auxilia-
ries twelve years of physical education, six years
of manual training, including cooking, sewing, typ-
ing, machine repair all the manual skills not
for any vocational purpose, but because learning
how to do things with me's hams is just as much
a matter of mental agility as learning how to do
things with words, and, in the last two years, a gen-
eral I emphasize the word general introduc-
tion to the world of work

A comment on this last point is in order Voca-
tional training, as it is now conducted, is worse
than useless, but it will also be temfyingly wrong,
because ten years from now, computers and robots
will be doing most of the unskilled and semiskilled
work Computers will direct robots and will pro-
gram other computers

The only kind of preparation for work that
makes any sense is schooling in the liberal arts, the
intellectual skills, the skills of judgment, the skills
that help a child to learn how to adapt to le-erring
whatever he or she needs to learn in We That is
the only proper preparation for the world of work
It is not preparation for a particular job, that kind
of training goes back to the guild system when the
children of glassblowers became glassblowers, thr

THE CENTER VAWINE
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is

children of metalworkers became metalworkers,
and so on it is not only undemocratic to narrow a
child's future to any particular slot, it is also foolish,
since most of those slots will disappear anyway.

We haven begun to think of what is involved in
preparation for work over the next ten, fifteen, or
twenty years. Our country, as everyone is begin-
ning to realize, needs radical reorganization of our
industrial life We can no longer compete in the
world economy with a nineteenth-century model of
industry Those lobs are gone forever

rr hat is the Felicia Proposal for the kindergarten
I and then the next twelve years of schoohng

Obviously some children will go on to advanced
schooling, so.ne to college, some to universities
But all children must be prepared to continue learn-
ing throughout tLeir adult life, whether they go on
to college or university or not.

There are implications in the proposal for our
colleges and universities, which are in a bad state
on both the undergraduate and graduate levels. The
members of the Paeleia group, many of whom are
college presidents or deans, have given up on the
colleges, as did Robert Hutchins fifty years ago It
took Mr Hutchins from 1930 to 1943 to create
what I would say is a general college at the Univer-
sity of Chicago, a college devoted entirely to gen-
eral liberal learning In 1943, we bad a completely
required college cumculum at the University of
Chicago That was so radical that it almost brought
on a Faculty revolt. Indeed, it was so radical that
within twelve months of Mr Hutchins' leaving the
university to join the Ford Foundation, members of
the graduate school undid the whole thing Our col-
leges and universities are under the control of the
graduate schools which are specialists' schools
They are not interested In general education at all
They are interested m research in their specialties

To create a gmd college, Robert Hutchins made
the college faculty an autonomous ruling body of
the University of Chicago This faculty was in no
way responsible to the graduate schoo' There were
appointments to the college faculty, promotions
within the college faculty, salaries determined by
the college facuiry, cumculum developed by the
college faculty, all this independent of the graduate
school In short, the college became autonomous,
because that was the only way you could make a
good college of the University of Chicago But, as
I say, within twelve months of Robert Hutchins'
leaving, that program and setup were dismantl.d,
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and the college of the University of Chicago became
nice any other college anyplace else Tne only col-
lege m the coirstry that Hutchins and I had any-
thing to do with that still persists as a COner
which general liberal humanistic learning is re-
quired for four years is St. John's College at An-
narohs, Maryland, and Santa Fe, New Mexico

There are no departments at St John's College
There ..re no professors Every member of the fac-
ulty must teach the whole curriculum. That is the
only way you can make it work. That is the ideal.

St. John's College has been m existence since
1937. It has never enrolled much more than 380 or

390 students Why? Why has generr: education at
Chicago been thrust aside; why has it been thrust
aside at Harvard' Why was Hutchins' general edu-
cation at Chicago undone' The answer to that is
also one of the reasons for the Paideia Proposal
Today, college comes too late in a young person's
life The years of the young in college are eighteen
to twenty-two That is too close to the time when
one leaves home, gets married, es... a living. Ask-
ing the young or then parents, under those circum-
stances, to subscribe to four years of general, un-
specialized, unvocational education, an education
that does not directly prepare for any profession,

will, of course, be resisted and rejected And it
probably should be that way

So we decided that if we are going to have gen-
eral human learning in this country, It has to be
accomplished in the first twelve years c' compulsory
schooling

That program is .fight for another reason, rsmely,
that that is the only schooling that is common to
all children Learning should be common to all, and
it should occur in schooling that is common to all

grades kindergarten through twelve not in
college, which is for less than half the population.

Now, agreed that colleges will continue to be
specialized and departmentalized, that their cata-
logues will continle w be crammed with elective
coursesHarvard alone .dIS four thousand courses
in Its catalogue! let all that stand. The Paideia
group says, if we have the paideia pre-college
schools underneath, let's at least have some con-
tinuation of general, liberal, humanistic learning at
the college level. The proposal it is only a pro-
posal that I have made, at the invitation of a
number of college presidents, to their faculties, is,
keep your catalogue and all your elective majors,
but ham just ant minor for all four years, some-
thing which all students will be required to take
That minor, in the form of a seminar, will consist
of the reading and discussion of books and the dis-
cussion of works of art When I propose that to
coPege faculties, they smile indulgently, until I
make the next statement, which is that this will
work only if all membe.s of the faculty lead those
seminars. At that point they throw their hands up.
"You can't expect us to do that What books would
you have," I name a book "Oh, that isn't in my
field" That r the statement that ruins everything:
"That book isn't in my field "Sure, the students can
read it, because they do not have any fields But
the faculty cannot, because they've got fields You
cannot get a college faculty in this country to under-
take such tanners with students

Another demon we must exorcise is the Ph D
degree The Ph D degree has no ancient lin-

eage There were no Ph D's in the medieval univer-
sities They had only four degrees One was the
teaching degree, the master of arts The master was
strictly a teacher, and he taught the same arts that
the studems were to karn, the liberal arts The
other three degrees were professional in nature
doctor of law, doctor of medicine, and doctor of
theology
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Eventually there grew up in the nineteenth-
century German universities research in the fields
of science, the humanities, philology, and history
The German umv-rsities wanted to recognize these
new epec'altzations just as law, medicine, and the-
ology had been recognized Again, humanities was
the name for whatever was left over after you ac-
counted for the natural and soc 11 sciences, and in
Germany the humanities teachers were called the
faculty of p:alosophy So the degree was relied
"doctor of philosophy," but it had nothing at all to
do with philosophy

Today there isn't an actual doctor of philosophy
in our country There may be a few in the depart-
ments of philosophy, but for the most part they,
too, are sot philosophers. We don't refer to some-
one as a "doctor of philosophy", we say "doctor of
philosophy in edv,ation," or "doctor of philosophy
in physics," or "doctor of philosophy in engineer-
ing," or accounting Today you can be a doctor of
Philosophy in anything

The meaning of the Ph D degree in the German
universities was, in the beginning, acceptable, be-
cause it meant a degree that signified the accom-
plishment of specialized research in a given field
like philology or history or mathematics It did not
mean a degree that prepared anyone to teach It had
nothiiig to do with teaching The great teachers in
Germany were the teachers in the humanistic gym-
nasium, and ,hose were not Ph D.'s They shouldn't
have been Ph D's At Oxford and Cambridge uni-
versities, well into this century, the highest degree,
other than the prokvional degrees, was the mas-
ter's, as it should be Finally Oxford and Cambndge
yielded And, of course, the American universities
slavishly imitated the Germans, but with a differ-
ence The American universities came to regard the
PhD degree as a certificate for a teacher Th 't is
why our college faculties are staffed today with
Ph D 's One of the great letters in all of American
literatere is William lamer' letter to the president
of Bryn Mawr College who had refused to hue
lames' best student to teach philosophy because the
student did not have a Ph D. lames' letter bream::
the classic little essay entitled "The Ph D. Octopus"

We ought to restructure the whole thing We
ought to have a "Sc rt* which would stand for
doctor of science, and doctor of scholarbip, and
use that in place of the Ph.D , for all graduate de-
grees other than law, medicine, and theology, which
are research degrees The Sc D would not signify
a teacher at al! If we want to signify someone who
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is prepared to teach and since the master of arts
degree no longer means that, let us resuscitate the
old degree (now an honorary degree) of L H D ,
doctor of humaie letters That would be for the
teacher of general, liberal, humanistic studies

Then let us require for the sake of our cul-
ture, if nothing else that all Sc D 's and all
L H D should also be Ph D's in the proper mean-
ing of Ph D , that is. doctors of philosophy, mean-
ing tl.at they must have some acquaintance with the
fundamental ideas and values of our civilization.
Let them be philosophical experts and philosophical
teachers in the sense in which both John Stuart hull
in his famous address as rector of St. Ardrew's
and Cardinal Newman in his Idea of a University
meant philosophy, not in its narrow sense as in our
philosophy departments today, but in its general
sense

What we are saying is that everyone should be
a generalist first and a specialist second

Robert Hutchins never urea of saying that the
university should be a community of learning, a
community of scholars But how can we say a uni-
versity is a community when students and teachers
have nothing in common', You can go to eve.y col-
lege in the country at graduation time and ask this
question of the seniors What one book have all of
you read in th, last four years and discussed with
one another' To which there would be no answer
at all No answer, not -ven in the Catholic colleges
All may have read certain textbooks, but not one
book. So it is ridiculous to think of the university
as an intellectual community today

This ss a serious matter that goes beyond the
education of the young, if it continues The man
who called the shots on that is Josf Ortega y Gasset

recommend to you, as the most important educa-
tional document in the twentieth century, his Revolt
of the Masses, particularly chapter 12, "The Barba-
rism of Specialization" That was written in 1930
What Ortega describes there is nue to a much more
intense degree today

The ideal of a truly educated human being,
something to which every child has a natural right
to aspire, ss in some degree attainable only at the
end of life, in the ripeness o. maturity, certainly not
much before ore reaches the age of fifty or sixty
There is such a thing as terminal schooling But
education is for a lifetime We can give certificates,
diplomas, and degrees to signify the completion of
schooling The only thing that signifies the co.nple-
non of education is a death certificate.
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Discussion

DONALD teeDOKALD (Ed,t.r of The Center Magazine)
One has cenously to question how committed the
Amencan people are to improving the quality of
public education How committee' are we to putting
our money where our alleged Interest is with respect
to quality educailon" The New York Times recet.i:y
published a series of articles on basic education,
and one of the shocking facts that came to light
was that the salary of beginning teachers with a
bachelor's degree in New York State is roughly
$12,500, whereas beginning engineers, beginning
computer programmers, beginning specialists in the
sciences, receive at* ". twice that figure as a start-
ing salary What does that mean? To me it means
that American public opinion either isn't aware of
how much quality education costs, or it is aware
but thinks the price is too high. I am not saying that
the only or principal pro item in education is the
salary scale of our teachers But it is asking an
awful lot of today's brightest, most perceptive col-
lege graduates to commit themselves to teaching
careers when their beginding salary is half what
they could get by choosing a career in business or
industry

anus. A full year before that very poor sport
came out from the National Commission on Excel-
lence m Education a shamefully poor report, by
tie way; rose Litally Inadequate in its recommenda-
tions, and telling us nothing rev The Paidela
Proposal recommended, as did the Commission, an
absolute increase in teachers' salaries That has to

be done for the reason you mentioned The college
population that is now going Into teachmt is a
scraping of the bottom of the barrel as far as hu-
man potential is concerned

But there is one thing more important than
money We are the only country in the world that
does not respect teachers. In every European coun-
try and in Japan, members of the teaching profes-
sion hese the same social status and public dignity
that physicians, lawyers, engineers, and ministers
have That is not true in this country, and I don't
un,:erstand why. I have never found any sociolog-
ical explanation of the low estate is which teaching
is held In my judgment, teaching may be the hick-
est of the learned profession. St. Augustine said
that teaching is the greatest ao of charity. Raising
Warier slone will not do It. The teacher has to be
recognized in the community as one of its most
important professionals. How to bring about that
change, I don't know.

Nosawry wok (Former Presnient, Barnard College)
Does that have anything to do with the kind of
training which teachers receive In other countries'

am thirking, for example, of what the German
Gymeastallehrer would have received.

mum. I think so. There is no question thct our
schools of educatior have miserably shortchanged
our teachers educationally. Most of our teachers are
not educated persons Most do not even !rave a love
of learning I will put it harshly: the teicher who
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is teaching only because that is the only way he or
she can earn a living is attache:. A true proles-
sioral is not a money -maker One must make
money One must receive respect for one's abilities
and drserve biting compensation. But the true pro-
fessional works because of the end being served A
person who is truly a teacher will teach regardless
of his income. That is not the case in the United
States. It is more true in Japan and in Europe where
the teachers, as you say, are much better educated
and are seen by the pub's: to be so.

wigwam L mete (Supenntends/0 of Schoen, UM
Won County) One of the important considerations
pointed out in your book is the need for commit-
ment by this country to full employment. That has
to go hand in hand with the reform proposals you
are talking about. But you really did not address
that issue in terms of the viability c' your over-all

Proposal

ADM: That is a most difficult commitment for the
nation to make in view of the technological changes
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that are on us That is why I said that ii we stick to
the present kind of vocational training we are
giving in our schools, we will rsvar have full em-
ployment again. We will have a permanently unem-
ployed class because the jobs will not be there. So,
we can understand why underpny:' -sed minorities,
particularly in our schools in the ghettos, where the
unemployment rate is so vastly higher than in the
more privileged groups in our population, are not
mot...sled to learn They see themselves being
thrown on the junk heap at the end of twelve years
of schooling.

But my colleagues and I are persuaded that the
success of the Paid& Proposal depends on its be-
ginning in kindergarten There is a great deal of
talk in the country about the need to reform our
high schools No reform of the high nhools that is
worth anything will be possible without going back
to the kindergarten and first grade. If the first eight
years of school continue to be as bad as they are
now, you will not be able to do anything about
improving the high school. You can't even do any-
thing in the sixth grade if you haven't already made
the necessary changes in the first five years of
school

If you start doing what is required in the kinder-
garten, and frtep on doing it, you will not have any
problems of motivation. There is no question that
one of the great innate gifts of every human being
is the aye of learning and the desire '0 learn There
are teachers who have demonstrated that they can
such mathematics and reading to children before
''wy are two years old. That's easy to do. It is not
easy to do when the children are eight or nine an
old and have already been turned off by the bad
schooling they have received. By the time those
'hildren rt to high school it is impossible to men-
. 'te them The whole point is that one mist star
edi cabonal reform in kindergarten and go up. We
er.,1 hope to do things better at the top and think
they will be supported by the bottom

°am ..wait (Senior Fellow of the Center for the Study
of Democratic Instnuttons) Aren't you talking about
a system that has an equahty of results, rather than
just an equality of the educational process, because
you do talk about the need for remedial work for
some? Isn't this broader than remedial work? If so,
what you need to do is convince the policy-makers
that they must meet the educational needs of all
students equally, not that thcre has to be equal
funding for all or the same educational process for
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all Is your goal an equal product at the end of
the schooling, regardless of the funding and
methods/

AKER: I am glad you used the term "equality of
results," because we do not think an equality of
results is possible. We are absolutely for equality of
schooling, wkich means the same educational ob:ec-
tins for all, and that all students should be exposed
to the same quality of instrrction. But we recognize
there are individual differences in student

The children come to us like so many different-
sued cadamers, half-pint containers, pint contain-
ers, quart containers, gallon containers, jeroboams,
and on up. N- a, you treat all these children equally
in two ways. Fint, each container should be filled.
Obviously, you cannot put more than a half-pint of
filling into a half-pint container, but a half-pint
container that is full to the brim is as full as a quart
container or a gallon container full to the brim. I
am using containers to indicate capacity or innate
endowment. All the containers, of whatever capac-
ity, should be full

Second, the filling should be the same for all. If
thick cream is the substance of good schooling, then
all the containers should be filled with thick cream.
There should be a half-pint of cream in the half-
pint container, a quart of cream in the quart con-
ta.ner, and so on You can't get a quart of cream
in a half-pint container, so you cannot get equality
of result in that sense. But if all students have
cream up to the brim, they have all been treated
absolutely equally in the light of their individual
differences

If all men were equal in all respects, we would
not have this problem. But we are equal only in
our common humanity. We are unequal in all the
degree. I our aptitudes within that common hu-
manity he term "equality of results" is mislead-
ing Al dents will take mathematics through
calculus, but they will not all be equally Proficient
in calculus All, according to our curriculum pro-
posal, would take the natural sciences through
physics, but they will not all be equally proficient in
physics. That is because of their innate differences.
But all will be exposed to the same kind of learning.
All will be filled with thick cream to the brim

JOYCE FADEll (Political Attains Director, California
Teachers Association) In your chapter on overeom-
mg initial impediments, you do not deal with such
impediments as poor housing conditions and poor

21

economic conditions in the very communities that
we are going to rely on to help overcome the educa-
tional deficiencies How can you get these com-
munities to recognize 0.- iced for reform and also
pay for the special preschool programs you are
talking about',

ADM: Let me first say how that is being done in
France, a country that is five years ahead of us on
the Paid= Proposal. Before 1977, the French sys-
tem of schooling was the most elitist in the world

Mew cam ecemamically
depressed cammemiCies pay for the

special preschool programs?

PIM

It was excellent schooling, but only for the few In
1977, the French Parliament passed an education
act calhng as the Paideia group has done for
the same quality of schooling for all children. Then
th Parliament faced the problem you raise. Some
children came from disadvantaged homes, some
children came with less aptitude. The French use
the word remedial in a different sense than we do
We use it to mean making up for bad teaching or
bad learning in the early years. The French use the
tern remedial to mean supplementary education
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rather than remedial They said, s.-.ne children need
preschool teaching for two or three years before
they come to school

The one commitment in this whole Pudeia pro-
gram that ' had to forego because I had resolved
never to put anything into the bouk (which every-
one was signing) that everyone did not agree to.
I could not get my colleagues to agree to w.sr I
wanted to say on this point. I wanted schooling to
stun at age four, not age six. I think It is a great
wan: to start at six. Also the earlier yea star:
schooling, the more you take care of the "bad
home Impediment Plato thought one shoual take
children from the home nght at birth rod pi t them
an the ccermon school.

But if you cannot begin schooling by age four,
you can certainly have all kinds of "head last" pro-
grams and preschooling to make up for environ-
mental and domestic infelicities.

We definitely favor ability greupmg, not age
grouping, in classes, particularly in subjects like
mathemat cs, the sciences, and the skills. The one
place where you want age grouping is in studies
that enlarge understanding. Age does make a differ-
ence in the discussion of ideas and values. Where
children are lagging behind, we want to give them
some kind of instruction to keep them abreast. We
want 3 one to fall behind that minimum. Now, if
that co, ies down to one-on-one instruction, we have
to do hat, too

We have been asked, again and again, won't this
kind of educa!ion be outragwusly expensive? The
answer is, no It will be ;ass expensive than the
present school system is Think of the expenses you
will eliminate. all vocational instruction and all the
eleciaves which are so wasteful and expensive A
word on the technological future in this area Tutor-
ing or coaching requires, ideally. an individual,
one-on-one relation between teacher and student
At the most, five or six persons can be coached at
one time But computers are deal coaches, particu-
larly in skills Computers can coach all the skills
reading, writing, speaking, listening, and all the
mathematical skids In the future, every child will
have his own mechanical couh, Or :omputer, and
can learn at his own rate with .t fear of embarrass-
ment for not keeping up with his classmates So. the
real hope here is the mechanical coaen, the com-
puter, in place of teachers, for the development of
Intellectual skills

And the teaching in column I of our diagram
teaching by lectunne, a teaching by telling can

iME CENTER 1.04ZINE 24

also be done far more inexpensively and compe-
tently than it is now Take Amencan history. There
are in the United States five or six absolutely superb
lectorers, maybe, at most, a dozen such lecturers,
in t. very phase of Amencan history. Why have the
classroom teacher who is poor lecturer do that?
Why not put those superb lecturers on video tape
and pipe their lecsires into the classroom on
closed -circuit television? The classroom teacher can
be present as an older student, studying what's

being said and, along with the students, reacting to
it through discussions

In other words, the more that teaching is re-
served for the third column, and the more you use
the technological means to do the teaching in the
first and second columns, the better we will be
able to afford these reforms and the better the
teaching itself will he

DAVID TOMAS (Superintendent. Santa Bubo-. Schools)
What do we do about tomorrow? That is a practical
question We :IOW have twc years of required social
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studies and four years of required English in high
school There has been a lot of opposition to that
as I have introduced it over the last four or five
years in my capacity as superintendent. Since we
raised the standards in our school district, we have
had a dropout rate of about tea per cent Before we
raised the standard, we had a five-per-cent dropout
rate I have here two different economics textbooks
for twelfth-grade students One treats the subject
with a great deal more sophrtication than the other.
Now, is this an adequate way to deal with the
differences of ability that we find in our students?
Or do you find this dual approach to awhile% matter
to be part of the problem, rather than part of the
solution?

ADIS* It's part of the problem

name: How would you deal with the fact that you
have advanced-placement-level students and also
students who are barely dragging through the school
system?

ADLER. Let me go back a minute. You mentioned
the word "English " There's no more mind- benumb-
ing educational term than "English teacher" It's a
crazy notion Man, years ago I, along with I A
Richards, was invited to address the National
Council of Teachers of EngLsh. Mr Richards, who
is perhaps most noted for his book in 1923 with
C K Ogden, The Meaning of Meaning, had de-
veloped a system os basic Enghsb, consisting of
just 850 words So I gave an address entitled "What
Is Banc About English'" I advocate.! the abolition
of all English departments, because that department
is merely the tail end of the libeial arts The only
real English teacher is the person who teaches
English as a second language Literature is another
matter The study of language is another matter
None of the studies in the second column of our
diagram are English. All those studies are intel-
lectual ski,' The whole notion of an English de-
panmer rows the school system out of focus

A second point there is co economics course
in our cumculum The three basic subject matters
are geography, history, and the study of social in-
stitutions Insofar as corporations and businesses
are social institutions, there would oe some study
of those But I doubt the validity of those text-
books for high-school instruction Also, there would
be no electives in the high - scLool curriculum

You ask, where do you begin tomorrow' If you

ask, instead, what is the first step to bring about a
paidela schoth, my answer is, you begin with the
kindergarten You do not begin in the high school
The first step is to mtroduce in kindergarten and
in all twelve grades what is not there now. And
what is not there Dow is column 3, the enlargement
of the understanding of ideas and values

Having done that, the next step is to improve
greatly what is so deficient now, namely, the coach-
ing of the skills, our column 2. I would be quite
content to leave column I untouched for quite a
while. If you Introduce column 3 first, and then go
to column 2, that in itself will change what happens
us column I.

1110111A11: You use the word "objectives" in your
book. You say, we will have the same objective
for all students. Maybe these economics books are
not tie right ones. But we are looking at the way
the American economic system functions, because
that is an element within our society. We feel that
the student should learn that and that all 1,500
seniors now enrolled in our three high schools should
learn It, Now, if you decide that that is an objective

whether it's a small part of a larger course or a
semester course all by itself as we are now requiring
n should we differentiate the materials that the
students use according to their capacities'

I can ask the same question with regard to kin-
dergarten Some children arrive in our kindergarten
with a vocabulary of fifty words Other children
amve in our kindergarten with a vocabulary of two
thousand words. Ai that point, we begin the differ-
entiation proms. For those who have only fifty
words, we begin an oral language development pro-
gram. because you can't read until you can talk
Those who have an adequate vocabulary we pro-
ceed to teach some of the phonics to begin reading.

That differentiation process been: in the kinder-
garten I submit that we have no choice in that
regard That is the questior I am asking you How
do we deal with that necessary differentiation pro-
cess' We have seniors who are going on to Stanford
and Harvard We have seniors who are barely
squeaking through At both ends of the schooling
continuum, there has to be a significant differentia-
tion process. I am sympathetic to your proposal,
but I am trying to understand how to deal with it
in the real world

AMR. There should be no differentiation in objec-
tives for the college.bound and for those who are

as tEPTEUMWOCTOSER len
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St college-bound Obviously the de.,ree of learning
ill be higher for some The point I made about
bility grouping fits your point. You have to take
is child as be comes to school The child who
omen to school with that very small vocabulary
ends preschool teaciing. We try desperately ham
rid don't succeed in overcoming the deficiencies
f those who come unprepared for school That
ertainly is required. We have to go back before
hat sixth year, or even that Landmark
ee that they do not came to school so unpli,

DONAU: When those two children come in, one with
fifty-word vocabulary and one with a two-

bousand-word vocabulary, the processes that
nought those children to us with that differenti-
ation will accelerate that difference, not decr:ase it,
is time goes on

WWI: The aim is to decrease it.

MOJA!: You cannot

ADLER: Why can't you',

mum first, because we have the children in
soot for only a modest amount of time The

school's influences on the children are quite modest
compared to the influences of other forces in soci-
ety My son, who is a fourth-grader, was having fun
itcently with a book that talked about "fodder" as
the male parent, and "intense" as when Boy Scouts
sleep. Those are the kinds of things be thinks are
funny But there are other children who still do not
understand basic number concepts. What I am say-
ing is that differential influences in the bocw will
continue to accelerate until these children get to my
twelfth-grade program, wid we simply cannot teach
all twelfth- graders whatever it is we choose to
teach them out of the same book, whether it is
textbook or one of the great books.

ADM: I have no answer to this, except to repeat
that the reform has to start earlier and has to con-
tinue all the way through I don't think you can
do it now. You are caught in a trap, and you can't
get out of it. I am talking about the future I said
that this may take thirty, forty, or fifty years to do.
I am not saying you can do this tomorrow Even if
you had the best will in the world, even if you sub-
scnbed to everything we said in The Paidela Pro-
posal. you couldn't do it You can make a dent in
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this, but you can't do much more than that.
This reform will happen only if a lot of small

dents are made, and a lot of small steps taken YOJ
cannot produce this revolution by fiat or any other
way You are up against circumstances that impede
you atom doing it. You have descnbed them. I am
telling you what must be done. Those children must
not come to school that way. They are not born
that way, I assure you They have been disadvan-
taged by all kinds of horrible circumstances. Let me
put it more generally the kind of educational revo-
lution we are talking about calls for a social and
economic revolution as well. You will not get the
former without the latter

TIMMS: Let me give you the best example of the
revolution that we require. We have seriously emo-
tionally disturbed elementary children in our special
education program. One of these children cut off
his mother's hands. Another one thinks he is Moses.
We have them in a two-to-one child-adult ratio. I
asked the two people who supervise that program
what the turnaround rate was. They said that within
a year and a half about half of these children have
developed enough ego strength to function in the
same home environment that produced the original
distortion What happened is that those children
were in contact with some intelligent, competent,
caring teachers. I submit that the revolution that
ought to take place and it's a bit too close to
1984 to be suggesting this is that we ought to
take children away from borne environments that
create that kind of brutality

ADLER: Ruth Love, who is General Superintendent
of Schools m Chicago, has an ideal for Chicago It
is a boarding school for the underprivileged. Site
wants to have these chileren out of the borne She
wants to take them very early into a good boarding
school. That is one answer to your question. As I
said before, Plato, in the fifth century B.C., thought
that the training of the future guardians of the state
-cquired that the children be taken from their par-
ents at birth and put in a public household. He sa
no other way to give them equal training.

DA RICKDONN (Principal, El Rancho School, Goleta,
CaGlornia) I am Interested in the idea. of two to
three years of preschool to make up for some of
the inequalities from homes. On the other hand, we
cannot take children away from their homes and
still call this a democracy



AMEN: That's nght

sucksonsi So what do we do?

AMER: Make it voluntary. I assure you that if Ruth
Love could get the money to create a boarding
school in Chicago for the children she has in mind,
the parents would be willing to send them

suclasons.: Those children are the ones who really
come from the more advantaged homes. The chil-

Ws cannot tale ehilares
away Eras thair ilisaavastagsit bows

ad still tall this illwatracy
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dren we are talking about are those wbo are diffi-
cult to reach.

ADtill. I agree There are evils in our society that
no reform of the school system will cure. Those
evils are the antagonistic for= we have to live
with One shouldn't be a dew, -eyed idealist and not
face the facts of life. But tf at should not stop us
from making every effort to nove in the right direc-
tion All I am saying is that this will come !bout
if e, eryone makes a concerted effort to take what-
ever step he can take awy from what is going on
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now Wilk! is going on now is wrong Our kind of
society will not survive either economically or polit-
ically w th the school system we now have. If we
keep that kind of scnool system, we ought to give
demon acy up tomorrow

coma I am not so sure that the first reform step
is to introduce column 3 into all grades. This deals
mor: with the philosophical commitment that you
state at the very beginning m your manifesto,
what is that all children are educable If we
acknowledge the differences of ability in children.
Mien, more often than not, we end up m a system
of tracking That very tracking increases the sepa-
ration and Cie divisions between children and ends
up in 1 ten-per-cent drop-out rate We are educat-
ing one portion of our student population better
than the national average, but at the same time we
are failing to a much larger extent than we have
ever failed before with regard to many of the other
children

mum- We certainly ere resolutely opposed to all
tracking At the same time, we cannot ignore the
fact of individual differences, not only in native
endowment, but also .a the relative advantages or
disadvantages with which the child grows op We
have to face that But equality is both absolute and
proportional The kind of equality we are talking
about is proportional equality Nothing else is
possible

mow I have no difficulty seeing the half-pint and
jeroboam metaphor as reflecting some sew, of
equality I do not say all children must turn out
identical The question is whether it will require not
only unequal resources to meet those educational
needs equally, but also a different method of edu-
cation. Why do you assume that the same type of
education in the same manner is necessarily going
to work equally well to fill both the half-pint and
the jeroboam?

ADM. What we have talked about m The Paideia
Proposal is the kind of learning that should be the
common possession of all human beings It is hu-
man learning Everything else is secondary, special-
ized, and, in particular, individualized

To put it another way, not everyone should be
a carpenter, not everyone should be a scientist or a
mathematician But everyone should be, shall I say,
in possession of a certain amount of knowledge about
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he world in which he lives, have all the skills of
wrung which are the intellectual skills, and have
ome understanding c' basic ideas and values We
ay everyone should have those.

That should come first. That is general. The col-
eys and universities can be specialized, and then
ill those individual differences can be treated later.

People say, but if you have the same required
grogram for all, won't it be like turning out so
natty cookies with a cookie punch? That is absurd.
have taught in colleges, both in the University of

limo and St. John's College, where they have
anpktely required programs. Die individual dd-
erences are not suppressed. Give the same material
o different students and they will react differently.

. n fact, far from being suppressed, individual chf-
'l erences are accentuated by the same kind of cur -

iculum But what happens now with all the elec-
teZ nes and so forth in all our colleges and universities

s that there is no commonality left at all
Also, though the content of the curriculum and

he objectives of the cumculum will be the same,
he teacher should be sensitive to individual differ-
nces in the students If a teacher taught five dif-
erent children in a one-on-one relationship, that
cache,* would teach each of those five differently,
xrcause they are diferent. The trouble is, of coune,
hat one teacher has to teach fifteen or twenty or
wenty-five students.

I have taught seminars in high school for the
nst two or three years, and I have had no difficulty
n discussing any book or any piece of reeding ma-
enal with a group of normal high-school students,
ill of whom are different You learn to handle their
liffr.:.nt reactions in the course of the discussion.
42 there is no problem of individual differences
when teaching the enlargement of an understand-
ng of ideas and values

It is when you come to teaching intellectual skills
hat the individual differences become most pro-
iounced There I would almost like to have the
ndindual student coached with a mechanical de-
nse In column I, there is no problem at all, be-
ause a thousand students can listen to a lecture as

well as ten The lecturer never thinks of the individ-
ual differences in an audience If he does, he is not
i rod lecturer The good lecturer thinks of his
leaven as being human beings

*MX: Is there any disposition on the part of the
'Wen group to examine the whole spectrum,
tuidergarten through B A , to discover at what

M( CENTER MAGAZIN(
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times in the chronological development of the child
one best teaches different kinds of material? For
example, when is it best to teach foreign languages?
Do we waste time trying to do that in high school?
Could we do it better in elementary school? On the
basis of research in this matter, I am not sure how
far along we are. Some psychologists tell me that
we are not far enough along to structure properly
a curriculum on that basis. We may know some
things that it would be wise to incorporate m your
column 1.

Do en Mao awash sheet the chrono-
logical developed of Who child to tell

also it is best to tomb differeet subjects?

we'

tiger NM

ADM: We definitely recommend the acquirement
of a second language in the elementary grades, not
in high school. Now, if you could start schoolmg
at age four, and give the baccalaureate as the high-
school diploma, then my second recommendation

also not adopted by my colleagues and so not
included in the book is compulsnry non-school-
ing between ages sixteen and eighteen. At sixteen,
everyone should get out of school to grow up on the
job in the public or the private sector. After that
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they would be good college students
I taught at the University of Chicago when the

first ex-Gh came back after World Warn t had in
the same classroom the ex-GI students and the ordi-
nary students. The difference was as between day
and night The ex-Gis were mature. Their interest
in learning was different. You couldn't teach them
the same way. I am convinced that being out of
school for two years would be very good. Of cause,
there would be problems with labor unions, and
my colleagues in the Paideia group said, don't

take that on So we didn't put that in she book

PARK: There may be a tine when one cao do math-
ematics better, and a time when one can do history
better But we pay no attention to that What is the
level of research on that at this moment" Is it true
that these penods are definable'

NEASENT NAVETCN (President Pierce College, Wood-
land Hills Cahlvrnia) The California Post-Secondary

Education Commission recently published a study
of remedial education in the University of Cali-
fornia, in the state universities, and in the commu-
nity colleges In the University of California, fifteen
per cent of all English and reading courses are
remedial, and cost over silt million dollars. In the
community colleges, more than forty-five per cent
of all English courses are remedial, and fifty-seven
per cent of all mathematics courses are remedial,
at a cost of sixty-six million dollars a year

I am convinced that the pre-lunderganen period
the first five years of life is the key to every-
thing we are talking about. We can wort with the
mainstream children. But when we deal with the
children from the lower socioeconomic area of our
society, our minority groups, we encounter serious
deficiencies. We have already accepted i our so-
ciety the principle of goverment intervention when
there is physical abuse in a family Can we reach
the point where we will accept government inter-
vention when there is educational neglect in the
family? Can we do that and still maintain our demo-
cratic way of life?

Mawr: In his essay, "Representative Government,"
lobs Stuart Mill argues for cor .pulsory education,
although one would think Mill would say that was
something better left to the individual, because he
believes that government should step in only in
matters in which what the individual does seriously
affects the common good. But Mill says education
is not a private matter. He says that everyone is
affected by education By Nur: principles. I see no
reason why the state should not intervene in 'ases
of educational neglect as well as physical souse
Would that be undemocratic? Anything for the
common good that is decided by the people is not
undemocratic. It is what democracy should do. If
intervention is for the common good, let's do it. All
our studies show that the child who er'ers school
under adverse conditions is behind the eight ball
for almost all the rest of his schooling That is very
hard to overcome

LINDA BOND (Senror Consultant to the State Senate Edu-
cation Committee, Sactemsnto, California) Your pro-
posal tends to equate quality with sameness, and
you have touched on that All students under your
proposal would take the same course of studies,
save for their choice of a foreign language Why
not also allow some student choice among quality
alternatives that support your general objectives'
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ADM: Because we cannot think of what those
alternatives might be At present, the elective
tem allows students to give themselves no education
at all They can take snap courses flat must be
eliminated Look at our suggested program What
would the alternatives be? Column 1 deals with all
the subject matters you can learn. Column 2 deals
with all the intellect 'al skills. Column 3 deals with
basic ideas and values. What is left out? What
would the choices be other than a second language?
We are talking about basic schooling. Colleges and

universities are something else

BOND: The trouble is that some students will not go
beyond high school, and we know that process, as
well as content, teaches. What we have here in The
Paidek Proposal is a goal to support a democratic
w ciety, but a process that is not democratic from
th' point of view of the student The student hat no
opportunity to choose among alternatives

OLIN. A required cumculum is not an invasion of
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freedom When you go to the doctor's office, you
are not free to choose the pills the doctor gives you
The notion in the nineteen-sixties that the students
she id be consulted about everything in orter to
make the schools democratic is utterly absurd The.
should not oe consulted about anything They are
too young to be consulted T,-y do not know
enough tc make free choices of that kind There
is nothing undemccratic about required cumc
ulum And no invasion of freedom is involved.

The point that is abso:utely indispensable here Is
that the completion C.' basic .choolmg is not the
completion of education It is the bare beginning of
education. WI,-* go on to college or not
makes lift' on this particular point If
students do aunue to learn in adult life, they
might just as 111 not have gone to school at all.

me I do not want to argue this from the point
of view of the sixties We have to move well beyond
that. But to allow no student a choice based on his
or her interest, say in art

num That is extracurricular I realize there are
children who would like to become ballet dancers,
or piano players, and so forth All those activities
can be extracurricular

sow That involves critical questions of cost

ADUII. I don't think so As I said, this proposal, if
adopted, would rut educational costs considerably
I am all for extracurricular activity the school
paper, student government, theater, art, dance I
should point out that the Paideia program does not
accommodate geniuses The kind of extraordinary
talent that makes a young person prepare for the
ballet or to play the violin in concert performances
at the age of six, cannot be handled in our program.
You cannot devise a program for that kind of extra-
ordmary genius The genius bert may sacrifice the
rounded person It may mean (me, 'elopment of
one talent at the v.-Tense of a generally rounded
human being The Paideia program is not intended
to handle the person who is so bent on one par-
ticular activity ballet, music, ;nunting, or any-
thing else that not even extracurricular activ-
ities will meet Ins needs But for the other children,
extracumcular activities will take care of that

B OND Nor does your program accommodate some-
one who is more interested in history than in math-
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eremitic'. That is not to say that that individual
should not be exposed to mathematics at a certain
level.

ADM: It should not accommodate that kind of dif-
ference. Indeed, the school should work against
adapting a program for the child who says, I can
do this subject well, but I can't do that.

mono: I am talking about interest, not aptitude.

AMER: The different degrees of interest in the con-
tent of this cumculum should not be relevant

GEORGE DAVID IOEPPER (Chairman, Board of Directors,
the Center for the Study of Democratic Institutions,
Attorney-at-Lew, Los Angst's, Member, Goyerrung Board,
Cab fairs. Community Colleges) Is it your biggest fear,
Ms Bond, that if the student is Oct allowed to cul-
tivate special interests, he will somehow be turned
off the learning process?

BOND: That is one fear I have. I know Mr Adler's
book concludes that, to a large degree, we have
won the quantitative battle, that is, we have students

31

for a total of twelve years now. But it is also true
that in California, the dropout rate Is it a than
twenty per cent. Two kinds of students drop out.
Some are very bright, but bred, and that includes
youngsters who do not feel that their individual
differences are being addressed. Other students just
do not have the proper foundation. The Paidela
Proposal creatively addresses the latter students.
But it does not address the first group

AKE& If you took children at the kindergarten

levci. they would not have these prepossessing pro-
fessional interests when they get beyond the sixth
grade Those children are bored with a program
that, for the most part, does not challenge them at
all If this program were put into effect, properly
administered, and properly taught, you would have
a zero dropout rate. There would be no dropouts.
Dropouts leaving aside those due to economic
reasons are caused by circumstances that are
part and parcel of the over-all dismal failure of our
schools

11EPTEMBU/OCTOSE11 tat
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MAKE L KILEGO,S (Writer find lecturer. former college
president) Why don't you simply eliminate the col-
lege from your proposal? Everything else in your
book says that the final formal schooling experience
for all American citizens is ki siergEten usrough
twelftn grade. So what is the need for a college
education? Robert Hutchins, from 1936 on, was
very clear shout the relationship of schooling or
common education to, on the one hand, the profes-
sions and professional schools, and, on the other,
to lifelong adult learning If, after proper schooling
nom kindergarten through grade twelve, one can
think for oneself, why does one need college/

ADLER: We've eliminated in basic schooling all
forms of specialization, inch ding an forms of pee -
professional specialization. If you look into our
community colleges, you will find that they provide
for some degrees of specialization I would keep
those, because In the transitional stages of our econ-
omy, there is still need for some specialized voca-
tional preparation In addition, I would do what
Hutchins wanted, give the B.A. at the end of the
twelve years, and then make college the place
where master's end doctor's degrees could be
earned I would agree with you that if the B.A. were
given at the end of twelve years, general humanistic
learning would continue and deepen thereafter

KEEOMI I don't think we can dismantle the com-
munity colleges, which, incidentally, also offer aca-
demic courses But the Panina argument is not
carried through to its logical conclusion. If you
were to male the argument for the final schooling
phase of education for all American citizens, and
then deal with preparation for professional work as
a separate entity, you would add a lot of strength
to your argument You want to reform higher
education Why don't you really reform it and say
that after grade twelve, if you want a finishing
school, you can go to a pnvate one, if you want to
become a theologian, a lawyer, a doctor, a teacher,
you can go to a seminary, a law school, a medical
school, or a teachers college/ Th.t's fine That
would really change the whole notion of free public
education, and that's what I thought you wanted to
do I lust wish you had taken that last step

DAVID SAVAGE (Education writer. Los Angeles Times)
You acknowledge that some kids are pints and
some are quarts, but you do not acknowledge that
there can be a two-track system I am not convinced
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we have gotten anywhere in the discussion of equal-
ity of treatm.nt.

ADM: There cannot be a two-track approach to
education. What is common to all human beings is
much more fundamental and much more important
than their differences. When Jefferson said all mer
are created equal, he meant equal in only one re-
spect, in their common humanity. In every other
respect, individuals are unequal. Equal means that
no one is more or less human than anyone else. And

'1 .

that means that all persons have exactly the same
powers, abilities, tendencies, properties, although
these differ, of course, in degree Our emphasis in
The Pencleta Proposal is on the same, but we do
devote a chapter to accommodating the same to
the different

SUE [HAWN (Member, Board of Education, Goleta

Union Schooi listrict Goleta California) Equality is at
the heart of the intent in your proposal, and it is
also the force that will most impede implementing



the proposal You emphasize sameness, rather than
difference We must also address the notion of com-
petition in our swety. What moves education or
any field toward specialization is the desire to com-
pete To get a lump on someone else, we specialize.
Perhaps underlying competition is our inability to
value ourselves enough as individuals. So we value
ourselves more by valuing someone else's knowl-
edge or skills less. It might be easier to implement
your proposal if you deal with one of the tensions
that will tend to negate it.

ADLER I don't think that's so Our failure is a fail-
ure to appreciate our humanity, not our individu-
ality We are overcome by our individuality. We
ought to get rid of that We ought to understand
ourselves as human beings. We fail to understand
what our human character is, what the good life of
a human being is Happiness is tbe same for all
human beings Our powers are the same Our needs
are tbe same The overemphasis in the nineteenth
and twentieth centuries on individual differences is
absurd If we were really concerned about our coin-
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mon humanity, I do not think that we would be so
competitive

There is no competition in the pursuit of happi-
ness If there were competition and conflict in the
pursuit of happiness, no government could follow
the Declaration of Independence and ensure the
nght of every member ot the society to pursue hap-
piness The pursuit of happiness, the making of a
good human life for ourselves, is cooperative, not
competitive. It is the making of money and the get-
ting of power that is competitive, and those are not
the main things in life

masran: You are talking, of course, about changing
the entire curriculum of our schools. That makes it
a very difficult proposal to understand, let alone
accept. But, in simplest terms, I believe we are
talking about tracking versus the best education for
all. The current system starts tracking children at
the earliest years and continues throughout all
levels of education The Pair leis message and
generally I agree with it is that an educational
system which does not am for the best education
for all students is a system which gives up on many
students before they even begin their schooling of
our children.

MUNI: If I wanted to be really radical, I would say
our kind of society should have no private schools
at all. Why do we have private schools' It is largely
because people who can afford it can get better
schools for their children. If the public schools were
good enough, there would be no need for private
schools, and they should be abolished. The British
system preserves the class structure, and you will
never get rd of that structure in Britain If we are
going to have a democratic society, we will have to
get rid of private schools Now that would be a
radical proposal

mama: Every system including our educational
system by its nature deteriorates in some fashion
after a period of time It nay become bureaucratic
or authoritarian or soft or simply unguided by any
mission What is then required is a revolution in
thinking or at least serious reform The great value
of the pnvate school is that it provides a vehicle for
the reform that would otherwue be orevented by
tbe established system In the long run, tbe private
school can enhance tbe continuing viability of the
public school system and thereby contribute to a
democratic society
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The Potential and Real Achievement
of U.S. Students in School Reading

ALAN C. PURVES
University of Illinois at Urbana-Champaign

"I write; let others learn to read."Joseph Conrad

If one reach the popular writers on reading achievement and literacy
in the United States, one quickly becomes aware of a series of paradoxes.
Some writers will claim that their is a high degree of illiteracy among
the student and adult population; others will claim almost universal
literacy (Harste and Mickulecky 1984). The U.S. population as a whole
is one of the highest consumers of print in the world, and book,
magazine, and newspaper circulations are high (Guthrie 1981). On
the other hand, the National Assessment of Educational Progress (1981a,
1981b) and some other surveys of literacy (e.g., Hunter and Harman
1979) cite appalling statistics. One of the reasons for this confusion
lies in the definitions of literacy currently in use. Literacy has been
variously defined as being able to read one's name, being able to read
the Constitution aloud, being able to answer quite complex questions
about an installment loan policy, and being able to read a philosophical
novel.

Another source of confusion is the apparent failure to distinguish
between reading as an activity that takes place in the home or the
work site and reading as a school activity (see Shultz, Florio, and
Erickson 1982). In this paper, I shall focus my attention on the latter.
To make clear the distinction, an individual outside of school may
purchase or borrow a novel, read it, and put it down or pc-haps
recommend it to a friend, saying something like, "You ought to read
this; it is good." In school that statement would not be accepted as
proof that the individual had read and understood the novel. Reading
the novel in school involves a series of complex activities before, during,
and after the reading to demonstrate something called comprehension
or appreciation or understanding. The individual must be prepared

0 1984 b, The University of Chicago All nghts reserved
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Purves

to answer oral or written questions about the content, structure, or
implications of the text, must be prepared to produce oral, dramatic,
or cinematic reenactment of the text. In school, the student must :Is°
be prepared to read differer.! t77.27 text on demand, shift subject
matter and style every 45 minutes or so, have the reading interrupted,
and particularly read texts that deal with subjects of little interest
written in styles that may be opaque or downright incomprehensible.
I remember observing a class of high-school sophomores and being
told that two girls 'couldn't read." The class was dealing w,th contem-
porary poetry; the two girls sat in the back reading a magazine about
film stars and discussing an article intelligently. They could read, but
they could not or would not do school reading.

Like many other activities that otcur in school, school reading has
come to be a complex domain more or less related to the broader
domain. The reason for this situation lies in part in schools having a
special life of their own. Why and whether this should be so remains
outside the scope of this paper. I shall, however, seek to define the
domain of school reading and then say something about what we know
of the achievement of U.S. students in relation to this domain.

The Domain of Sch. )1 Reading

School reading, like many other school subjects, is an activity. As
Leont'ev (1973), citing Galperin, has explained, an "activity" has an
independent goal of which the subject is consciously aware. Leont'ev
goes on to claim that an activity comprises 'acts; ,hich usually begin
as separate activities. Acts comprise 'operations' ab. which the subjc-.
is not necessarily conscious. Tt, take a simple example from reading
instruction, for the young child decoding is an activity. Later, it becomes
an act and then an operation. Even for the expert, interpreting a
poem probably remains an activity. Leont'ev ibes a "skill" as the
ability to perform an act optimally and a "habit' t..e ability to perform

ALAN C. PURWS is a professor of English education at the University
of Illinois at Urbana-Champaign. He is chairman of the International
Project Council of the International Association for the Evaluation of
Educational Achievement Study of Achievement in Written Composition
and is the author of Achievement in Reading and literature: The United
States in International Perspective (National Council of Teachers of English,
1981).
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an operation optimally. To these categories, I would add the term
"preference" or 'style" as referring to those acts or activities that the
subject selects from a range of possible acts or activities.

The domain of school reading may be defined as an activity involving
a number of discrete acts and preferences (see fig. 1). One may see
that the figure is divided first into what is often referred to as "reading
competence" and "reading oreference" (or occasionally "reading per-
formance"). The distinction is made primarily on the basis of the
criteria used. Competence is usually associated with a set of standards
of performance to which a number of observers can agree. There
may indeed be a national consensus, although vi I have indicated
earlier, such consensus has not been reached in the United States.
Preferences, on the other hand, appear to be desired behaviors, but
the standards are either vague or idiosyncratic. They usually refer to
what the student -will do" as opposed to what the student "will be able
to do." Often, too, they remain unmeasured except at a descriptive
level; they are hardly used to determine the academic success or failure
of the student, although they may have diagnostic value. Nonetheless
they are often seen as constituents of the "good reader" and are cited
as curricular goals (Purvis 197" A good school reader, for example,
will choose to read writing of quality and will avoid "trash."

As one moves to the next level of specificity, one sees that reading
competence comprises' three distinct acts: the acquisition of knowledge,
the application of certain processing skills, and the use of certain
analytic techniques. Each of these may be connected to a major approach
to verbal comprehension: the "knowledge-based," the "bottom-up,"
and the "top-down" (Sternberg, Powell, and Kaye 1982). Although
these approaches have had their partisans, Sternberg et al. argue that
they are complementary, and common sense would tend to support
that argument. It is apparent that to read any text, particularly literary
texts, a reader needs to bring to bear background knowledge, reading
skills, and comprehension strategies (Purves 1971).

Preference also is composed of two complementary activities, what
one might call habits while reading and preferred styles in discourse
about reading. The first group includes such operations as de ,eloping
and adjusting rate to suit the text and the task. A good reader does
not read a poem in the sa:ite fashion or with the same speed as might
be used with a novel. Similarly a good reader will adjust rate for
mathematics text and a history text. In addition to rate, the good
reader may also automatically change the method of marking a text;
a history text might call for the use or a highlighter, a mathematics
text the use of paper and pencil. Reading interests might be said to
belor g to this group of behaviors as well, for school reading demands
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a shated taste, what might be called a middle-brow culture as expressed
in the kinds of reading students should habitually select when given
the opportunity.

Preferred styles in discourse refers to the kinds of talk or writing
about a text that students are called upon to perform and that they
later choose to perform voluntarily (Purves 1971). By the end of
secondary school, a student is expected to be able to read a literary
text aesthetically (Rosenblatt 1978)that is, to enter into a "transaction'
with the text under the terms of which contemplation rather than
subsequent action reigns supreme. At the same time, readers are not
to become to involved personally with the text that they cannot view
it as an object; readers are to develop the role of the "spectator" rather
than the "participant" (Applebee 1978). Furthermok readers are ex-
pected to talk or write about the text in certain specified waysto
talk about meaning or theme and about how theme and meaning are
presented, for example, or to talk about the historical background of
the text (Purves, Foshay, and Hansson 1972). If such is true of language
classes, I suspect similar results would be obtained in talking about
science reading or history reading. Those texts are not to be read
aesthetically. These sets of preferences constitute what Stanley Fish
(1980) has called being a member of "an interpretive community."
Convr. 'hies also have shared perceptions, predilections, and language.
By sitaring these preferences, readers may discuss texts with one another;
interpretive communities may be as small as a single class, or they may
be broader, encompassing a type of classroom or an entire society.

I have said earlier that competence and preference are intertwined.
Evidence for this assertion comes from the finding of survey research
in achievement in literature that students at the end of secondary
school who share the approach to a text that is favored by teachers
are also the students who perform best on a measure of the compre-
hension of texts. The good reader, it would appear, simultaneously
learn:. the "approved" questions to ask when discussing or writing
about a text (Purves, Harnisch, Quirk, and Bauer 1981). Again, I
would argue that the style of discourse would mark the ouod reader
in history or rpence.

The Role of Knowledge

Having moved from the general activity of school reading to its con-
stituent acts, one can begin to break these acts down further to the
.,pecific acts and operations that underlie the broader activities. Perhaps
one can illustrate these activities best by examining the various acts
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and operations that would constitute a good reader's reading of a
particular text. I shall illustrate by using as examples a poem that has
frequent]. appeared in the secondary school curriculum, the sonnet
by John Keats, 'On First Looking into Chapman's Homer," and an
excerpt from The National Geographic (Grove 1976, p. 175).

Much have I travell'd in the realms of gold,
And many goodly states and kingdoms seen;
Round many western islands have I been
Which bards in fealty to Apollo hold.
Oft of one wide expanse had I been told
That deep-brow'd Homer rules as his demesne;
Yet did 1 never breathe its pure serene
Till I heard Chapman speak out loud and bold:
Then felt I like some watcher of the skies
When a new planet swims into his ken;
Or like stout Cortez when with eagle eyes
He star'd at the Pacific--and all his men
Look'd at each other with a wild surmise
Silent, upon a peak in Darien.

Astride a gleaming motorcycle, Felipe Brillembourg roared into
a dawn filled with the hum and smog of Caracas traffic. Ahead
lay a busy day: four hours of teaching engineering at Simon
Bolivar University; a planning session for a graduate program; a
meeting with an industrial group to form a new chemical company;
consultation with his stockbroker.

At 25, the sixth-generation descendant of Dutch immigrants to
Venezuela finds it easy to become involved in matters of national
development, for his is a nation thirsting for technical skills. There
is terrific challenge for young people here," he had told me.

At the same time that Felipe was weaving his way through the
bumper-to-bumper sna-I of the autopista, a Yanomamo Indian
was padding along a forest path near the headwaters of the Orinoco
River. A tapir had been sighted near the village of Hasubowa-
teri, and its 300-pound bulk would feed many families.

The Indian's hand gripped a palm-wood bow and three seven-
foot arrows made of cane, and his eyes scanned the dense foliage
as he ran along the path. Raiders from another village were ex-
pected, and ambush is the accepted method of warfare among
these forest people. The Yanomamo tongue has no words for
"national development."

It has long been known that, in order to read a text, a person must
know the words in the text. Various research studies have indicated
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that a person needs to know about 75 percent of the words in order
to get a general idea of a passage and 90 percent of the words in order
to answer more specific questions. In both passages there are wards
that appear a bit more incidental to the reading than others; "Darien"
need simply be recognized as a place name, and a "tapir" as an animal.
"Apollo" is probably more crucial to construing the meaning, although
one could figure out that he must be the god of poets, but to figure
that out the reader must know the meaning of both 'bards' and 'fealty."
In addition to the words, however, a good reader would appear to
have to know something about genres, at least that Keats's poem is a
poem; if the reader knew that it was a Petrarchan sonnet, the reader
would also know that the division of thought will occur after the eighth
line. Similarly, if a reader knew that paragraphs represented units of
meaning in prose, the reader might be better able to see that the
paragraphs in the Grove passage establish a structural relationship of
ideas.

Whether one needs to know something of the content of a passage
before reading the passage has been discussed extensively, but it appears
clear from recent research that some prior knowledge is indeed helpful.
To know something about South America, if not Venezuela, helps a
reader deal with the prose piece, just as knowing that Chapman was
a translator of Homer helps with the sonnet. In neither case does the
text provide that information; it assumes it. As Updike remarked in
an interview, "I trust the reader's head to have something in it."

In addition to specific content in the text, the reader of literature
often needs to have some historico-cultural information. It is not enough
to know that Homer was a poet; a reader needs to know that Homer
was considered the first great poet and that his epics have influenced
virtually all European poets. Similarly, one needs to know somethiag
of the history of exploration in the New World. It is less important to
know that Keats's poem was written shortly after the discovery of the
planet Uranus. It is probably also less, important to know something
of Keats's life and his lack of education, particularly his lack of Greek,
which set him apart from most of his contemporary poets.

In addition to knowing the denotation of words, a reader needs to
know the connotative value of words. "Astride a gleaming motorcyle"
suggests opulence and power, and Brillembourg is to be seen as someone
quite different from a Hell's Angel. "Hum and smog" and "bumpet -
to-bumper snarl" also help to help create an image of the city that
contrasts with the single Indian with his three arrows. Knowledge of
connotation also aids the reader of the sonnet, particularly when dealing
with the dead metaphor "eagle eyes." Most connotations are a matter
of norm or convention that a writer it relatively sure a reader shares.

88 American Journal of Education

416



413

Purees

As important as these conventions are, even more so, perhaps, are
the grammatical and syntactic conventions that writers also assume
readers know. Both passages use inverted structares, for example,
whic% might be confusing to a reader who did not know that the
subject may follow the verb in a declarative sentence.

School reading also assumes a shared knowledge of certain meta-
linguistic terminology. Included in this category relevant to these two
passages might be terms like "noun; "verb," "sentence,* "paragraph,'
"comparison,"cause-effect,"foot,"line: "metaphor,"image,"symbol;
and "sonnet." Some have also argued that, to read a poem, a person
also needs a fairly good knowledge of phonetic, grammatical, and
syntactic linguistics (Leff 1984). These terms and the concepts behind
them occur frequently in tests, even tests of reading comprehension
given in junior high schools. The possession of these terms and concepts
aids the reader in discourse about the text, if not in actually compre-
hending the text.

It would appear then that a fair burden of knowledge rests on the
shoulders of a good school reader. Many times that knowledge is
presumed by teachers and evaluators. As we shall see later, it is the
lack of this knowledge that lies beneath the relatively poor performance
of students in the United States. Although people read to acquire
knowledge, it seems appropriate to venture that much more knowledg
goes into reading a text in school than emerges from it.

Skills and Abilities

Much of the knowledge that has been acquired is transformed into a
skill that is applied to a text, such as decoding the text. One applies
one's knowledge of vocabulary, morphology, and grammatical and
syntactic conventions to the text at hand. It is the use of this knowledge
that underlies the act of using context to determine meaning. For
example, a reader uses phonetic knowledge to sound out "autopista,"
morphological knowledge to determine gnat it is a compound word,
vocabulary knowledge to recognize "auto,' grammatical knowledge to
determine that it is a noun, syntactic knowledge to determine that it
is connected to "bumper-to-bumper snarl." All of this can be used to
derive an approximate meaning of the word without ever having seen
the word before.

This set of skills forms the focus of reading instruction in the first
two or three years of school, wherein cach of the acts becomes an
activity. In the later years another set of skills becomes the focus, those
directed at what has been called comprehension or the derivation of
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meaning from a text. "Meaning" itself is a multivalent term and 'aas
occasioned a great deal of scholarly debate (Purves 1979). It is used
to describe the paraphrasable content of a text, the a ithor's intention
in writing the text, the consensual interpretation derived by experts,
and the average interpretation of a large number of readers and any
consensual reading by a designated group (Fish 1980; Wellek and
Warren 1956). E. D. Hirsch (1976) distinguishes between meaning
and significance, which is what an individual reader ''takes away' from
the text (or brings to it), and asserts that meaning and sit;aificance
include not only ideational but emotive and aesthetic a-,,ects.

When a reader derives or makes meaning, the reader both follows
certain strategies and applies various schemata to the text. These sche-
mata, also referred to as conventions and frameworks, concern both
the content and form of the text, so that a reader will relate the text
to previous knowledge of people in Latin America or in developing
countries generally or to previous knowledge of sailing, geography,
and poets. But the reader will also relate the text to previous knowledge
of such structures as comparison-contrast or sonnets and metaphorical
relationships. In school reading, suLh application of schemata be,.omes
an activity, and there is practice in the application of these schemata
what is often referred to as analysis or critical reading. In class, for
example, students reading the Grove passage might be asked to discuss
the relationship between the first two and second two paragraphs, to
note the points of similarity and contrast. In a literature class, students
might be asked to look at the rhyme scheme of Keats's sonnet and at
the relationship between octave and sestet, as well as to deter ine
wi.at words in the octave indicate that the poet is talking about rt ling
rather than sailing. In an advanced class, they might be expected to
note that the word *silent" contains all the major phonemes in the
rest of the poem and thus epitomizes the meaning and tone of the
poem (Hymes 1958). In either class, students will probably be asked
for a summary or paraphrase of the text, to present what is usually
referred to as the main idea.

In literature classes, students will also be asked for the underlying
theme of the text. When they respond, they will be called on to apply
a different set of schemata and a set of strategies that ask them consciously
to look at certain phenomenasuch as the point of view of the writing,
the use of repetition or contrast, the prominence of certain words or
phrases, the relation of text to titleand to determine their allegorical
or symbolic import. In so doing, they relate the concrete data of the
text to an abstraction or to a set of conventions. A student reading a
beast fable would be expected to relate the figure of the wolf, for
example, to a conventional set of attributes about wolves (greed, vi-
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ciousness, treachery) and to conclude that the wolf is not an animal
but a "shorthand" represematiou of these characteristics. A reader
interprt.ting the National Geographic passage would not have these
conventions, but might be expected to see that the two people are
both hunters and individual entrepreneurs. A reader interpreting the
sonnet, might be expected to talk about the aesthetic experience, which
is the theme of the poem, and about the thrill of discovery that can
occur when one reads a masterwork.

As one can see, in school, reading a texteither a literary or a
- nonliterary textinvolves a large number of acts and operations,
many of which are treated as activities at various points of the curriculum.
it is expected that students will become skilled in these various acts
so that readir.g texts and then either talking or writing about them
become skills. But there is more to school reading than skill.

Habits and Preferences

Students :lave to read a.great deal in school. Reading is part of every
subject area from mathematics to physical education, and students
must read thousands of pages during a school year. They are also
expected to read voluntarilyto use the library, join book dubs, read
books rather than watch television. In short, they not only must read
as a part of the job of being a student but they have to like it and
become "lifelong readers" cr "recreational readers," two terms often
used in school objectives. More than that, they must develop the capacity
both to increase the absolute rate of their reading so that they cati
read a 300-page novel in a day and to vary the rate of their reading
according to the type °Next. At the secondary school level, a long
assignment in history-might be 60 pages; a long assignment in math-
-ematics might be one page. Both are to take equal amounts of time;
what distinguishes them are the propositional structure of the text
material, the operations and length of time the reader is to remember
the content, and the amount of specific information to be remembered.

Not only must students acquire these variations in rate, but also be
able to shift from one text type to another on demand. Students must
shift subjects every 45 minutes or so and in switching must also adjust
their reading rates and the types of comprehension skills required. In
moving from a poetry class to a social studies class, for example, they
might have IAA move from an atmosphere where reading a text with
metaphors is seen as one of the virtues of the text to an atmosphere
where reading such a text is to awaken a sense that metaphors are
signs of propaganda.
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Yet another kind of habit that students are to develop is "the reading
habit" and more particularly the habit of reading more difficult texts
'and texts that bespeak a middle-brow if not high-brow culture. We
know that students' reading interests and preferences change as they
pass through school from fiction to nonfiction, from childish characters
to adult characters (Purves and Beach 1972; Purves et al. 1972). We
do not know, however, the causes of such changes, whether they result
from maturation or instruction. One suspects a bit of both, for "good"
readers, those who score well on reading tests, have different preferences
than their age mates. Such differences probably result from increased
performance, which enables readers to seek out snore mature texts.

I have said that good students read more difficult texts, but this
simplification hides the fact that we really know little of what constitutes
the difficulty of a text. Difficulty at times appears to be lexical, syntactic,
cohesive, propositional, structural, tonal, symbolic, or a combination
of these. Keats uses more complex syntax than does Grove, but he
does signal the propositional relationships and Grove does nut. Keats
uses metaphor and simile; Grove uses symbol. Keats uses rhyme and
meter; Grove uses phrasal repetition. I emerge with a vague sense
that the sonnet is more "difficult" for a secondary school student than
the prose passage, but probably because it is a less familiar genre and
it builds on allusion. Nonetheless, I cannot derive nor have ethers
derived an adequate calculus of text difficulty, although Baten (1981)
has come closer than most. Still, school readers are expected to read
and to discourse about texts that are arranged in some order of difficulty.

The mention of discourse leads to the area of preferred styles that
a school reader is expected to develop. Because so much o7 what is
done with school reading involves simultaneous or subsequent ciscourse,
a student inevitably learns some preferred modes and topics of discourse
(Purves et al. 1972, 1981). These include what are referred to as
response preferences and as explicit criteria for judging or selecting
a text, although the two are somewhat intertwined. Based on a content
analysis of student writing about literary texts, Purves and Rippere
(1968) were able to derive a set of measures to determine what ap-
proaches to a writing about a text students preferred. The results of
the investigation showed that, although the text determined to a certain
extent what questions a school reader raised, by the end of secondary
school, students in the United States and other countries had developed
a "style of response" that was independent of the text. The style of
response was clearly related to the country in which the student lived
and to the style of response preferred by the teacher. This finding
clearly supports the claim that readers become members of interpretive
communities (Fish 1980), which may be as .,mall as a single classroom,
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but tend to have cer.ain common elements across classrooms that
suggest a consensus of communities within a country.

As an aspect of style of response, students tend to learn that certain
criteria for selecting texts are preferred. These criteria are nett necessarily
what they apply in selecting their reading material, but they are aware
of the standards of the community that calls one kind of literature
trash and another kind classical. They also become able to say something
of why trash is called trash and what characteristics might pertain to
a classic.

The final sort of preferred styles that is acquired in school might
also perhaps be classified as a habit. It is the capacity to enter into
what Louise Rosenblatt (1978) has called an 'aesthetic transac-ion"
with a text. Rosenblatt distinguishes between "aesthetic' and "efferent"
reading, the latter implying that the reader will take something away
from the text and tilt the text is instrumental, whereas the former
implies that the reader and that the text is an end. Efferent readLig
is demanded in most science and social science classes, but not in
literature class. The reader in this case is involved with the text and
aware of its form as well as its content and seeks o bear away little
save the memory of the experience. At the same time, school literature
reading demands that the reader also act as critic. chat the reader must
create a distance from the next so as to talk about the text apart from
the experience of reading it. Applebee (1978) refers to this as the
"spectator role, folbwing terminology used by h 1g (1962). In
literature class, the reader is expected not only to es _hence the text
but to perform certain intellectual operations with respect to the text
and the experience (Purves 1980). The reader, then, becomes a conscious
critic. And in becoming a critic, the reader must bring to a level of
conscious activity many of 'die acts and operations that had become
skills and habits. School reading, particularly the reading of literature,
then, is a cycle of operations, acts, and activities that form an almost
Gordian knot.

The Relation of Growth and instruction to Achievement in
School Reading

Having seen that reading in school is a complex activity, betore one
can comment about achievement, one needs to examine those acts
and operations in the activity that form a part of instruction. It may
be that some aspects of reading achievement will ineluctably occur
whether a person is specifically instructed in their use or not. Others
appear to result from explicit training, and still others may appear to
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follow from the acculturation that is schooling, what Broudy (1973)
calls the interpretive and associative uses of learning. They are acquired
as the result of an individual's participating in the workplace that is
school. As we examine these issues, we see achievement in reading
has been portrayed by people having different psychopedagogical
approaches. I would argue that each of the three approaches is a
partial view of the situation.

Reading Achievement as Growth

From our earlier survey of the acts of reading, we can .deduce that
individuals will change in some of these acts simply as a result of
growing up and being in the world. Much of the knowledge of the
content of reading texts is acquired outside of the classroom, through
exposure to realia, television, and other media. Some, of course, may
.): explicitly taught in various classes, but much is not. I would suspect
aat only a small! portion of the content of the Grove passage would
have been learned in school, yet the author and the editors of National
Geographic can assume much of that knowledge by their readership
(which, of course, is restricted to people who one might expect to have
the knowledge).

Because much is learned outside of school, writers can prepare
materials for children of different ages; they know that their school-
age readers will have some knowledge of schools and vacations, that
junior high school readers will be aware of sexual maturity and parent-
child conflicts, that senior high-school readers will be aware of auto-
mobiles, sex, and drugs. Little of the material of "graded' texts is
graded because of the curriculum of the schools, most because of he
age of the readers.

Research such as that of Chomsky (1969), Loban (1963), and Strickland
(!962) has shown that as children mature so does their working knowl-
edge of certain grammatical and syntactic structures. Again, school
appears to play a minor part in the acquisition of such knowledge.
Although none of the studies looked at unschooled children, most
imply that what was learned was not consciously taught. School also
plays a relatively small role in the acquisition of a speaking vocabulary,
anti possibly a small role in the development of a reading vocabulary
after a person begins to read voluntarily, although there is little research
evidence to support or deny this assertion. It would also seem probable
that a knowledge of tF e connotations of words is also gradually acquired
through experience.
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What appears to result most clearly from growing up is reading
preference, followed by the ability to assume the spectator role. The
various reading interest studies clearly indicate changes in preference
as students become older and an increased differentiation of the pref-
erences of boys and girls (Purves and Beach 1972). That this is not
the result of schooling would seem to follow from the universality of
the changes across language and cultures (Purves et al. 1972). School
probably has some influence on preferences, but it tends to be localized
(Van Nord 1980). Similarly, children seem to grow into the spectator
role without the benefit of instruction (Applebee 1978). Applebee
attributes this shift to the general loss of egocentrism as suggested by
Piaget (1926/1962).

It would seem, then, that some aspects of reading achievement and
some of the differences observed between younger and olde- readers
are simply a function of growing up. As one grows up, one loses some
of the riaivett of the y young reader; despite the attempts of some
educational reformers of the late 1960s to hold on to that one aspect
of naivetethe participant roleit too simply dwindles away. Only
by a great effort on the part of certain writers of fiction and the
acquiescence of readers can it be regained (Con 1983).

Reading Achievement as the Development of Skills

Most commonly, people in reading education see achievement in reading
as the development of skills, from the decoding skills to the skills of
comprehending and interpreting texts of varying difficulty. One of
the strongest adherents of this view is Jeanne S. Chall, who, in a recent
article (Chall 1983, p. 5), attributes most of the changes in performance
to instructional practices "an earlier start, more and earlier phonics,
harder basal readers grade for grade, more home instruction, more
help to those who needed it, and the like." It would seem clear that
most children do receive phonics instruction in school and are taught
a sight vocabulary, how to use context clues, and about syntactical and
structural complexityor at least presented with increasingly complex
materials. Students are also presented with a variety of content and a
lesser variety of text types, particularly after they leave elementary
school and are asked to decode thoFt.. texts and to say something about
what they mean.

All of these we can think of as skills that are consciously taught or
sequenced so that students will become more proficient in using them.
At the same time, these skills have been and are adapted to the level

November 1984 95

423



420

The Potential and Real Achievement

of maturity of the studentor ao an assumed level of maturity based
on readability formulasso that students become increasingly adept
at dealing with texts presumed to be at their level or a little bit above
or below it. The curriculum offers "graded" materials and asks the
students to practice the same set of operations over and over again,
with the change being only in the level of material, not in the nature
of the mental acts and operations assigned. Then in the secondary
school there tends to be a shift to a differentor at least a modified
set of acts and activities. At this point "critical reading," interpretation,
and analysis of text materials, particularly in literature becomes a
staple of instruction in literature classes and less so in social studies.

Achievement as the Development of Discourse and Interpretative
Strategies

In secondary school the focus of reading instruction changes, and so
too does the notion of achievement that reading becomes almost co-
terminous with literature. Achievement in reading 13 ,comes less a matter
of skill balancci by maturity than it does the matter of placing into
operation of set of taught strategies of discourse about what has been
read. The strategies involved in the derivation of meaning and the
analysis of texts included instruction in certain metalinguistic terms,
such as the names of genres and structures as well as terms like "plot,"
"character," "act," "scene," or "personification." The students are asked
to recognize these terms and to apply them to a variety of literary
texts. But more than label texts or parts of texts, students are asked
to use these analytic tools in order to say something about the theme
or "hidden meaning" of the text. In some cases, they may even be
taught a set of strategies for determining the qualifier, of a character,
defining the point of view, or determining the symbolic import of a
text. More often than not, however, the instruction tends to be by
example or trial and error (Purves 1980).

At the same time that students are learning these strategies with
literary texts, they are learning to use different or at least modified
strategies with other school texts. They are also taughtor at least
they learnto modify their habits of rending according to the subject
of the text, the course, and the desired outcomes from having read
the text. Most important, however, students are being taught what the
appropriate forms of oral or written discourse about a text might be
for different subjects. In secondary schools in the United States, for
example, students in literature learn that it is most appropriate to talk
about the content of the text rather than its form, to talK about the
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text's meaning and moral rather than its aesthetic effect (Purves et al.
1981). This situation extends to other subjects, where the rhetoric of
a text is virtually ignored except in the occasional lesson or pmFaganda.
As we shall see in the next section, they appear to learn %' it is expected
of them when they discourse about a text, although they might not
do it very well.

Achievement in school reading, then, is again a complex of acts and
operations, habits, and preferences, some of which accompany maturation,
but many of which are taught. There is also a shift in the instructional
emphasis that occurs sometime in junior high school and that appears
to cause some disjunction r- to both the definition of achievement and
the degrc.., to which US. students fulfill those definitions.

To talk about the potential achievement in school reading by U.S.
students is to raise a set of issues that have gone relatively unnoticed
in educ...ati.;rial measurement. In seeking to specify the domain more
precisely, we have seen that the range of skills, habits, and preferences
is large. We have seen that there is a lack of certainty as to what might
constitute a difficult text. And we have seen that we are dealing with
skills, habits, and preferences that might result from instruction as
well as maturation. It would appear that the potential achievement c:
students would comprise something like the fol:Jwing: the capacity
to decode, comprehend, and talk or write in preferred modes about
a variety of texts, dealing with a variety of subjects, in a variety of
genres and styles, having greater or lesser degrees of allusion to a
larger body of literature, and having a variety of connotative or tonal
qualities; the capacity to perform these acts and operations on demand;
the willingness to perform these acts lnd operations both in and out
of school; at d the readiness to see that these acts and operations have
value and tk.at there are degrees of quality in texts that have been
determined by custom. If this definition seems daunting, let me add
one further thought: reading is essentially an internal act that is solitary
and private; achievement in school reading demands a variety of forms
of utterance and exposition concerning this internal act, so that when
we measure the potential achievement of students, tie are never entirely
sure that we are measuring reading skill; we MP" measuring expository
skills.

What Is Known about the AchieTment of U.S. Students in
Rcading

Although there have been many surveys of reading achievement in
the United States, it is clear from the preceding discussion that many
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of these surveys have limited themselves in their definition of the
domain or have not bothered to be comprehensive. Very few assessments
of reading in this or other countries have paid attention to the issue
of prior knowledge in the construction of measures; even fewer have
sought to look at habits and pref.trences. Most have limited themselves
to the use of a single type of mewsureeither the passage followed
by a set of multiple-choice questions or a doze-type exercise with a
passage that has missing words or phrases that must be filled in. Both
types of test tend to focus on the skills of literal reading, with very
little attention given to more complex issues of comprehension. One
of the reasons for this limitation is the limitation of the multiple. choice
or doze format and their inability to handle any sort of ambiguity
(Purees 1971, 1981). It is quite dear from the discussion of the domain
of ache-' reading that a program of measuring achievement would
be a highly complex undertaking indeed.

Only two surveys have attempted to look at the broad spectrum of
achievement of students in reading and literature: the National As-
sessment of Educational Progress (NAEP) and the International As-
sociation for the Study of Educational Achieve:ner (IEA) studies of
reading and literature. The former has been carried out periodically
since the late 1960s; the latter was carried out in 1970 and will probably
not be repeated until 1990. In some ways the studies can be compared,
but in other ways th-y cannot, primarily because of the multiple matrix
sampling used in the NAEP, which has prohibited intertask correlations.

In 1931, the National Assessment of Educational Progress produced
two reports on the changes in achievement in reading over the preceding
decade. One report (NAEP, 1981b, p. iii) gave the following picture:

Results of three reading assessments indicate that significant
gains by .3-year-olds, first observed between the 19 . l and 1975
assessments, continued into the third reading assessment. Per-
formance of 13- and 17- year -olds remained relatively stable from
the first to the third assessment, with 13-year-olds gaining slightly
in literal comprehension while I7- year-olds declined slightly in
inferential comprehension.

Nationally, 9-year-olds' overall reading performance level rose
3.9 percent. They made significant gains in reference skills (4.8
percent), literal comprehension (3.9 percent) and infervi ' com-
prehension (3.5 percent).

The largest gains among 9-year-oids' reporting groups I ared
for black students (9.9 percent), students who reside in the 5, -.least
(7.5 percent), those who attend schools in rural communities (6.0
percent) and those who attend schools in disadvantaged urban
communities (5.2 percent).
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Nationally, 13-year-olds registered a significant increase in per-
formance in literal comprehension from the first to the third
assessment.

The only significant overall gain among the 13-year-olds' re-
porting groups occurred for black students (4.2 percent).

Nationally, the performance level of 17-year-olds declined sig-
nificantly (2.1 percent) in inferential comprehension.

Three groups at each agestudents in the Southeast, slacks.
and malesnarrowed the gap between them and the nation,
although they continue to perform below the national level.

The other report (NAEP, 1981a, pp. 1-2) presented the following
summary:

What Students Can Do
1. Almost all students recognized the value and utility of readinif.
2. By age 17, most read a range of materials appropriate for their

age level.
3. Older students displayed stronger comprehension skills and

were more versatile in writing about what they read than were
younger students.

4. By age 17, most students expressed their initial ideas and judg-
ments about what they read, particularly when these involved
personal reactions.

5. Older students provided more evidence to. support their as-
sertions than younger students.

Countervailing Tendencies
1. Teenagers read little for their own enjoyment, spent more time

watching television than they spent reading, did not read for
long periods of time and preferred movies to books.

2. About 10 percent remained unable to read even simple materials.
3. Older students displayed less commitment to reading than did

younger students.
4. Very few students at any age explained their initial ideas and

judgments through reference either to the text or to their own
feelings and opinions.

5. The evidence cited by older students does reflect effective
strategies for approaching a text; explanations remained su-
perficial and limited. The overwhelming majority of students
lacked strategies for analyzing or evaluating in the interest of
deepening their understanding of what they read.

The most significant finding from this assessment is that while
students learn to read a wide range of material, they develop very
few skills for examining the nature of the ideas that they take
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away from their reading. Though most have learned to make
simple inferences about such things as a character's behavior and
motivation, for example, and could express their own judgments
of a work as "good" or "bad: they generally did not return to the
passage to explain the interpretations they made.

These results from NAEP show most clearly the problem that was
referred to at the end of the last section. It would appear that by age
17 a large proportion of U.S. students have the skills of reading; they
tend to lack the expository writing ability that is demanded by school
reading. We do not know whether this is a failure in reading or in
writing. There is some evidence from a Swedish study that this difference
has not been fully appreciated (Hansson 1964) In that study, using
the semantic differential and an open-ended response, Hansson found
no difference on the first measure between three groups of people:
adults who hzd finished comprehensive school, university students,
and university professors. The first group, however, was unable to
write more than a sentence or two about their understanding of the
text. The semantic differer dal showed these adults could read; they
could not perform the activity demanded of school readers. Such
seems to be the case of U.S. students at the end of secondary school.
This is not a startling finding; it differs little from what I. A. Richards
(1929) found among Cambridge graduates.

If we turn to the [EA studies, we find some confirming evidence
for the NAEP findings (figs. 2 and 3). The comprehensien scores on
nonliterary and literary texts by 14-vear-olds are slightly above an
international mean, those of 17- year -old.: below that mean. U.S. students
perform about as well as the mean on measures of reading speed, but
17-year-olds rank very poorly on measures of vocabulary and interest.
They do tend to evidence a great deal of personal involvement in what
they read. Making international comparisons, however, is risky for
means tend to hide that a range exists among national school systems
of the proportion of 17-year-olds in school or retentivity. If one adjusts
these mean literature scores of 17-year-ol,!s for retentivity, one finds
that U.S. students perform better than the students of most other
countries in the study (fig. 4). Again, these findings corroborate the
NAEP findings that our very "good" students are very good indeed.

The [EA study also examined the "response preferences" of students
and found that U.S. students tended to concern them.elves with ..iymbolic
meanings, themes, and moral interpretations and to a lesser extent
with structure and literary devices. Their choice correlated quite highh-
(.50) with that of their teachers. The students in secondary school
appear to be well on their way to being members of an American
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interpretive community. Unfortunately, the lEA studies did not include
an open-ended response (except fora very small subsample); therefore
the issue of expository abililty cannot be determined. However, the
study did look at the correlates of achievement and founa that the
best readers by the end of secondary school tended to be girls (particularly
in literature) from high socioeconomic groups and that these students
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also most dose. ...,..med to the interpretive norms of the school,
most frequently read on their own, and most frequently expressed
interest in reading and literature. They also tended to watch more
television than the poor readers; they seem to do more of everything.

One aspect of the lEA test that was further studied (Purves et al.
1981) was the performance of students on different item and text
types. That analysis revealed that, with both nonliterary and literary
texts, the most difficult items for 14-year-olds were those that required
the students to use metalinguistic terms of which they had little knowl-
edge, such as 'metaphor, 'cause-effect: or 'comparison-contrast? These
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students also had the most difficulty w;th passages that were not nar-
ratives, again suggesting little exposure.

From both of these studies, it would appear that U.S. students are
by and large fairly well grounded in many of the skills associated with
reading, particularly in the skills related to understanding narrative
texts. As the various reports of the Center for the Study of Reading
have pointed out, these skills represent what is present in most school
reading programs up through the fourth or fifth grade. U.S. students
do not do particularly well in the many otheraspects of school reading
that we have outlined. Their word knowledge appears weak, as does
their knowledge of literary terms and allusions and their ability to
read diverse text types and handle the expository aspects of school
reading. They do, however, seem to join the symbolic-moralistic in-
terpretive community that has characterized U.S. readers since me
landing of the Pilgrims. Nonetheless, a few quite successful readers
remain, proportionally as many as in other countries.

Top
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Overall
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Percent** of age
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giving the mean scores of top 1 percent, 5 percent, 9 percent, and overall group.
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Conclusion

Student achievement in reading has to be seen in the context of school
because that is where reading is taught, and school reading is a complex
activity made up of skills, habits, and preferences, both in the activity
of reading and in the various kinds of exposition about what has beets
read. A reader in school becomes pan of ? community of readers who
share certain values and habits of discourse as well as habits of reading.
Achievement in reading appears to result from a combination of mat-
uration, exposure, and instruction. At the same time the real effects
of school reading must be seen in what is read and what is said about
what is read by the adult population.

In the United States, schools appear to do a fairly good job with
some of the aspects of reading, but they seem to fail to do well with
the expository aspects of school readingat least for a majority of
students. One might say that this result represents a failure on the
part of the U.S. school system, but a cross-national comparison suggests
that the failure is shared by most other countries. We keep our less
able students in school longer than do many other countries. They
do appear to learn something while they are in school, and perhaps
many of them are at least awakened to the potential of school reading.
It may well be too much to hope that a larger proportion of the
population will become good school readers. At the same time, I believe
that we should try with all of our students. Perhaps if we try harder
and are more explicit about what we mean by school reading and
more explicit in our teaching, we can increase the proportion.
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Foreign Language Study:
One of the Basics

Like math and science, the teaching of foreign
languages should be emphasized In our schools

by Kenneth D Whitehead

Reproduced frog American Education, v. 19, Mar. 1983. 5-7, 14.

We hase been hearing a lot latchand
happils about getting back to basics
There can be no doubt that the decline in

standards that marked the late 60s and earl% 70s was
harmful to education. not the least to the students in
those tears Hence the current return to standards
and the new aspirations toward excellence are among
the signs that the back to basics mosement is a
genuine .rend

am disturbed. howeser that the new emphasis on
basics somenm-s seems limited to skills in reading
writing, mathematics. silence. and engineering \ ot
that the trend toward higher standards in these disci-
plines is ansihing but commen 'able. but I sometimes
miss am reference to the desirabilits of higher
standards in the teaching and learning of foreign
languages It is not that the% are neser mentioned.
but that the% are not mentioned as frequenth as sci-
ence or math For some reason foreign languages no
longer seem considered bash The fact that this is
so ma% mean that we still hase some was to go before
ice realls arose back at the basics

knowledge of foreign languages was once consid-
ered the hallmark of the trul% educated 0%er man%
generations a classical education based on the stud%
of Latin and Greek constituted one of the principal
entrance examinations into positions of influence
and importance within goserning classes of
turopeat a time when Europe controlled a good
part of the rest of the world

Lsen though education in the United States right's
aimed at educating larger numbers and educating
them more broadh concurrenth aiming at greater
equalit% of opportunati the fact remains that our
°serail educational standards were higher when the%

Nr Worettead is Director Office of International Education
Programs L S Department of F44.1101'1

bore some resemblance to the old mod-I of the clas-
sical education \ or was it a question of a purely It-

educatnin During the gm:. age of basic scien-
tific discosersthe sesenteenth centunLatin was
the language an which the educated communicated
with each other across national boundanes. Lztin was
the language in which Newton and Spinoza wrote up
their findings and philosophies

It was not long ago that the study of Latin was
justified in the public schools of the United States as

training for the mind That is forgotten todas, per-
haps. as well as that the stud% of an% language is
training for the mind

Learning for learning's sake
In the midst of the scientific and technological reso-
lution in education in which we are current's
engagedand also considering the continuing com-
mitment of American education to equalits of
opportunits there is little likelihood of the return
of the old elitist classical education, e'en if that were
realls desirable At least one of the things that we
should retain from the old classical model, howeser.
and adapt to suit our present needs. is the basic idea
that some things realls are worth mastering for their
own sake quite apart from their unlit% 1Ae are much
too taken up todas wtth the idea that education must
necessarils be for something else Yet, it is a com-
monplace that mans of the basic &sceneries on which
our present scientific and technological resolution is
based were original!, dtscovenes of "pure" science
and mathematics pursued for the purpose of learn-
ing new things

A complete education must include the master% of
man% and sarious disciplines and bodies of knowl-
edge This is one of the things the term getting back
to basics should mean I beliese foreign languages
fall into the categors of things that deserse to be
studied for their own sake, if for no other reason
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Why study foreign languages?
Of (ours.. there are oche- reasons for studying for-
eign languages, and some of them are eminently
practical ones Most of us base heard the stories (too
many of them all too deplorably true) about how bad
Americans are at learning and speaking languages
compared with almost anybody else at all The
monolingual ugh American abroad may all too often
be typical of American education, in fact About 20
percent of the high schools in the United States are
said to teach no foreign language at all and only
some eight percent of all United States colleges have
a foreign language requirement for entrance Bs
contrast, in 1915, when the United States was barely
on the threshold of the role in world affairs the
country occupies today, some 85 percent of the Na-
tion's colleges required for entrance that a student
pass a competency test in a foreign language'

It is often state." that there are more teachers of
English in the Soviet Union than there are students
of Russian in the Untied States Less than one per-
cent of all U.S students at all levels study the lan-
guages spoken by three-fourths of the world's popu-
lation 3 Nor is the problem limited to the low priority
accorded foreign language stud) in some U S cur.,--
ula There is also the quality of the study undertak...,
and the effectiveness of its results Fewer than three
percent of those high school students w ho study a
foreign language are said to end up with any "mean-
ingful" competence in it' Even those who complete
foreign language college courses do not necessarily
have a working knowledge of the language they have
studied When I entered the U S Foreign Service,
two-thirds of my class of officersall supposedly
outstanding products of American colleges and uni-
versities who had studied one or more foreign
languageshad to undergo immediate on- the -fob
language training to come up to the State Depart-
ment's mintmum standard of competence in a for-
eign language And those were the days when the
State Department had a requirement for competence
in a foreign language for entry into the Foreign
Seruce, since then that requirement has been
dropped Of some 13,060 positions currently desig-
nated as 'language essential" by the Department of
Defense, less than 50 percent are in fact filled by in-
cumbents with the requisite knowledge of
languages

Findings of the President's Commission on For-
eign Language and International Studies
Citations such as these abound in the literature con-
cerned with modern foreign language teaching and
learning Moreover, the problem has been around
for some time In 1978. a President's Commission on
Foreign Language and Internattonal Studies was
named to study the problem and to recommend solu-
tions Some of the salient facts gathered by this Presi-
dential Commission about w hat it called "Americans
scandalous incompetence in foreign languages" con-
tinue to be well worth pondering

6 March 1983
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Only 13 percent of American high school stu-
dents now study a foreign languagedown from
24 percent in 1965 (In 1915 the percentage was
36 percent )'
Only one out of 20 high school students studies
French. German. or Russian beyond the second
year (Four years is considered a minimum pre-
requisite for usable language competence )
Only 8 percent of American colleges and unit er-
otic, now require a foreign language for admis-
sion, compared with 34 percent in 1966
It is estimated that there are 10,000 English-
speaking Japanese business representatives on
assignment in the United States There are fewer
than 900 American counterparts in Japanand
only a handful of those have a working knowl-
edge of Japanese'

The work of the President's Commission served to
foci's greater attention an these problems The Com-
mission also made a number of recommendations,
some of which may have helped inspire at least the
modest beginnings of some solutions For example, a
number of colleges and universities have be^n
reinstituting their foreign language requirements for
both entrance and graduation since the President's
Commission issued its report

MLA documented decrease in foreign language
requirements by 1975
In a series of surveys of institutions granting the
B A degree. the Modern Language Association
(MLA) documented how the foreign language re-
quirement for the B A degree declined at such insti-
tutions from a high of nearly 90 percent in 1966 to
only around 53 Fercent by 1975 In its census of en-
rollments the MLA has also shown how the percent-
age of college students studying foreign languawes
fell from 'leads 18 percent in 1963 to only around 9
percent in 1980 Enrollment in language courses in
French, German, and Russian suffered precipitous
declines

In a 1981 survey conducted follow/nib the Report
of the President's Commission, however, the `!LA
discovered that nearly seventy institutions had re-
stored a foreign language requirement, either for en-
trance or for the B A , and that these institutions tn-
eluded such well known names as Di.' e, Georgetow n,
Indiana, Southern Illinois, Stanfor 1, and Tulane
Unnersities, and the Unnersities of .orth Carolina
at Chapel Hill. California at Berkeley, and the State
Uriversity of New York at Buffalo Meanwhile, the
MLA 1980 census of enrollments showed increases
for such uncommonly taught languages as Arabic,
Chinese, and Japanese, and even French began to
show a slight increase again

In round figures, around 20 percent of institutions
granting the B A degree now have a foreign lan-
guage entrance requirement, while possibly more
than 60 percent of these institutions hate one for the
B A degree itself
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Thus. there has been some slight improvement
from the lows of the late 60s and earls 70s Other in-
dications could be cited showing that a modest but
salutary trend might be in the making toward greater
interest in studying foreign languages Certainh the
attention focused on the problem bs the President's
Commission has been an important factor and we
ma) hope that the issues raised bs the Commission
%%4I continue to get the attention then deserve

I think the most important issue in foreign lan-
guage education involves the basic attitude we have
toward such education and the salue we place upon
it There will no doubt 21%214 be takers for
Federalor othermonies made available for what-
ever laudable purpose Sometimes some marginal
good might even be accomplished by this approach
But, it is not clear that we will ever obtsin the foreign
language education our Nation needs until a fair
number of Americans Witte that foreign languages
are worth studying, and this gets back to our funda-
mental attitudes and values

Here, too, we return to something I stated at the
outset Foreign languages need to be studied, first of
all, for their intrinsic valuejust as pure science or
mathematics or literature or art or music are studied
Few students will really be motivated to subject them-
selves to the rigors of mastering a foreign language
merely to keep up with the Russians or the Jap. iese,
to increase American exports, or to be a slightly less
ugly American abroad, but mans students will re-
spond to the challenge of a foreign language if given
the opportunity simply because, like Mount Everest.
it is there Many students will studs a language as
man) study music or art, for the sheer jot of mas-
tering tt Learning and using a luiguage is something
human beings are naturally programmed to do and
the) normally reset in it just as one takes satisfaction
in deseloping an athletic skill The younger one is
the truer this is I majored in languages in college be-
cause I had learned, while in the Arms oserseas, that
I was able to learn languages, it was as simple as that
It was only later that I put my knowledge of foreign
languages to use in building a career

There are, in fact, man) uses for a real knowledge
of foreign languages. as we hate brills intimated
Some of them are indeed national priorities, but
there are no uses for them if then hate not first been
acquired And in a monolingual soon% such as the
United States is in danger of remaining, we hate to
address ourselses first to some of the fundamental
attitudes which motnate human beings to want to
learn ant thing This requires that, as a sawn, we
place a salue on learning languages. that we affirm
that learning languages is worthwhile The uses wilt
follow automaticalls, later

Educators can help change attitudes about for.
eign language study
If I am correct in tut estimation that ti" LOLL prob.
lem in foreign language education really concerns
our basic attitudes and salues more than it concerns

demonstrating for the nth time that language compe-
tence is needed, what can we, as educators, do% A few
simple suggestions

I Let us all agree, first of all that foreign lan-
guage study consahutes one of the "basics This
should be a matter of fundamental education philos-
ophy Only if we agree on that will schools be moti-
sated to offer foreign language courses and students
to take them

2 If we fruit agree that foreign language studs
constitutes one of the "basics," then schools at all let-
els will have to provide the tours.- to fulfill that basic
need, just as such courses are now tw...e offered -.
mathematics and computers in response to tile value
we place on thos: subjects The attitude of educators
and school administrators is critical here If languagz
courses are allowed to be perceived as optional or ex-
pendable, the) unt/ too often be perceived and
treated that was and hence will not be ronsidered
among the "basics On the other hand, tl educators
and schools continue to insist that language stud) is
important, even if they hate to teach in relautelt
empty classrooms for the present, the idea will be
communicated in the long run

S Colleges and universities have a particular re-
sponsibility to maintain or reinstate toe foreign lan-
guage requirement for the B A degree Doing so will
continue to be one of the principal stimuli for en-
couraging serious language studs Even more impor-
tant, however, could be the reinstatement of a lan-
guage requirement for college entrance That wo
be the single most effectise was to expand language
studs in the high schools, moist ate high school stu-
dents to take language courses, and, not incidentally,
prompt parents to support the whole effort Prob-
ably every studs that has bee:- done shows that lan-
guages are learned better the oarlier their stud) is
begun, foreign educational 3) sums that teach suc-
cessfulh their students a foreign language hate
demonstrated this However, foreign language
stud) will only become widespread in our elementan
schools w 'nen its salue as a "basic" is accepted and
taken for granted at the higher levels of education
and in our society at large

4 Schools and educators should plan language
curricula to Bite students the opportunan to pursue
enough continual consecutne studs of a language to
acquire some meaningful knowledge of it This
should be done. if necessary, at the expense of offer-
ing z diversity of foreign languages that cannot be
carried on to an) kind of real proficiency lesel
student who succeeds in acquiring some real profi-
cient% in even one foreign language will be better
able and montated to in another (or to progress in
the language begun( Particularly in these days of
budget c)mstraints. It is more important for a school
to maintain an adequate course in at least one for-
eign language than inadequate ones in

5 as part of the affirmation that language studs is
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one of the "basics," language teachers should be con-
sidered for the same kinds of pay and status differ-
entials that are being discussed to encour.ge excel-
lence in the teaching of mathematics and science As
It is, a high percentage of those teachers now
retraining at all levels of education to teach comput-
er courses are probably coming from the ranks of
language teachersall because foreign language en-
ucanon today is not considered to be one of those
basics" we need to get back to The beginnings of a

change in this unfortunate attitude mirth can and
must be wrought among individual schools and edu-
cators, they, after all, have a responsibility to help so-
cacti define and maintain the ideal of the trult edu-
cated person, and that deal should Include a
knowledge of foreign languages

14 March 1943
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The Dangerous Decline in

U.S. Science Education
CIENCE EDUCA110N II In rapid decline in the
United States, and the pace to the country is
nothing less than dangerous undermining of
our economic health, productivity, and nation-

al security. Other countries. maudlin China, Japan.
the Soviet Union. and West Germany. are investing
heavily in science education for all of than students.
They know that It takes a steady lbw not only of men-
usts and engsneers, but also of technologacatty literate
workers and leaders, to hour' ..i ass strong art techno-
asspcally sophisticated country At the same time, our
own scsence-educatatia system is deteriorating, espe-
cially at the precollege level.

The complexities of the education system make it
ME* to reverse this trend. The need for strong edu-
cational programs in science, mathesnaths. and tech-
nolugy is national, yet action must be taken in tens of
thousands of temente school districts, at thousarAts of
individual colleges and universities, in 50 different
states, and by a private sector made up of legions of
independent companms and organizations

Clearly, the solution to the crisis is to form and ener-
gy: a national partnership --a cohesive, coha ent. and
determined effort at all levels and in all sectors. lath
indusg schools, colleges, and corporations. and every
state, have an auntial role to play, but the role of the
federal government is unique and 'beeline:1y neces-
sary

The deterioration of . system of science education
is evidenced by decks ,xt i rat scores, fewer students at
all level electing to take courses to science and math-
ematics. and complaints from industry that employees
have been insufficiently mind to carry out their work

A look at the system reveals that:
As the school population shrinks in the next fly.)

decades, It will become increasingly difficult to F.dsh
son an adequate supply of highly quahlled scsenusts
and engineers. To address the shortfall, we nit .1 to
increase our elf its to recruit people. include greater
numbers of women and members of mmomy groups,
capable of becoming scientists and engineersnot only
as a matter of equity, but also for our common good

Such Komar as the Resource Center for Science and
Engineering Educaton, graduate fellowships for no-
nonty-group members, and summer laboratory experi-
ences for Nth-school students have, with very limited
funds, begun to show impressive results. And various
programs for rttractirg women to sciencesuch as the
Women Moving Up prthect, sponsored by the National
Science Foundation at the University of California at
Berkeley --have been very effective. These are pen-
grams that states and local communities have not been
able to support by themselves and would not be able to
initiate at this time

At the elementary-school level, instruction in sci-
ence has almost ceased .o exist In most classrooms, It
rs no more than a few minutes a week of seethe, ft -n
textbooks-4 deplorable situation that developed when
the federal government withdrew funds for specialists
to help teachers conduct Interesting science 'combs
for children

. In secondary schools, we are seem a dramatic
and disturbing decrease in the way of science and
mathematics teachers Many oho the best are, for under-
standable reasons, leaving teaching for sobs in Indus-
try, and often the resulting volcanoes are lied by
teachers with little or no training in science or math-
eillataS Undergraduates are no choosing to prepare
for careen in teaching stance a mathematics, the
schools aren't hiring science and mathematics teach-
ers. and the system is simply windag down.

Our undergraduate institutions educate not only
scientists and engineers, but also politicians. In synths
people, lawyers and all the other people who make the
day-to-day demons that determine the direction this
country will go In. They must be prepared to operate
effectively in a world dominated by science and tech-
WM: but the tasks of develommi new courses, outfit-
ting laboratories, and producing current learning mate-
gals are beyond the resources of most Institutions

In the past quarter of a century, the strength of our
colleges and universities an the technical fields was in
great measure due to the National Science Founda-
tion's investment in improving undergraduate and
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THE MecNEIL.LEHRER REPORT Alt Dale: February 9. 1983

Science and Math Education
ROBERT HEMEL: Good evening. The Seamy of Education. Tenet Bell. warned today
that the United Sties could sink to second-me power status unless it gave higher priority to
math and science eduanion. The Secretary was speaking to a poop of science educators in
Washinpon on the need to improve science and mesh leaching in U.S. schools. Words like
"crisis." "dimmer," and "Illiti011111 disgrace" have been wed by educators recently to
describe falling meth and science skills. Educators say the problem mans in elzmenary
schools and nuts straight dim* to university nratkme prqtrams Many educators look back
longingly to the period 25 yeas ago when the iminchthi of the first Soviet Sputnik galvanized
die United Stales into a =deka effort to improve oath and sciatic training. Now Washington
his picked up die blue again. %trident Reagan 1db:reed it in Iris State of the Union. and so
did die Democrats in their !espouse. The !keeps budget calls for S76 million in new
programs. Tonight, with the Secretary of education and others. why can't Johnny add? Jim?

JIM LEHRER: Robin. the problem. appropriately enough, can be seen in a few sets of
numbers the numbers for college baud examinations. the SATs. In math the average
score his droppai steadily firm 502 in 1963 so 467 in 1982. That's attributed so a
deciinksi on meth and science in high school, the numbers there being: in two
thirds of the country's 17.000 school districts. only one year of nods and science is requited
to graduate. Only one third of the high schools even offer courses in so -called high hard meth
like calculus. But even if that were to change. them aren't enough qualified teachers around
to do the teething. The number of qualified science teachers dropped 64* in the '70s, and of
new teaches now being hired to mach math and science. less then half are considered really
qualified SO do so. And *et brings us to the final set of numbers the pay qualified science
and meth pofessionals can make. Lit year. a beginning engineer in the private sector made
$22.000 a year on average; a computer- science type. $20.000. But a new matt teacher got
less than $13.000 on average as a matting salary. It's those numbers dot have caused the
Reagan admientration fonn proposals to do something about the problem, and the man
bdrind the specifics is the Secretary of Education. Tend Bell. Mr. Sensory. how does this
problem of science and math education relate to the possibility of the U.S. becoming a
second-rMe power?

Sec. 7131REL BELL: Well. we know the tedenlogy and science and our capabilities in
these areas we related to our ability to compete irennetionally on the economic level. and it
also relates to our capacity so protect ourselves our nstional preparedness with all that's
going on in that area. So, because of the emerging high-tech industries and because of the
emerging new weaponry that we have in our country. it is a very crkkal problem related to
both of those very serious cancans.

LEHRER: So them's mom involved here than merely having smart kids running around.
right?

Sea BELL: I should say. There we very urgent reasons for us to do a better jta in this mea.

LOVER: Mr. Seamy. you're a professional educator. You've been on all levels in
governante. ote of government. etc. What's your analysis of what happened? What caused
this enormous gap to emerge in science aid math education?

Soc. BELL: Well, I think for one thing we've been so preoccupied in our county and we
hadn't ought to abandon this with equality of opponunity and with helping the disadvan-
taged and those that need so much help dui aren't making It in our society and I wouldn't
suggest dm we abandon that commitment. but I think k's almost become an obsession.. And I
think because of dm we've let our standards dn and school bards have allowed too many
electives in the high school curriculum and haven't prescribed enough of the more tough
courses. And students, especially wagers, when you let them substitute. they will. Even if
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you require two years of math, if you take consumer arithmetic and remedial math you're not
going to get into alpine and trig and calculus. And that's where we need to be. So even
where we require the yams of it, the consent of what we requite isn't specified by school
boards. We need stronger boards that we going to take a strong stand in these positions.

LEHRER: Now, specifically, what are your proposals all about? What do you think the
federal government should do about it?

See. HELL: Welt. we feel the the first thing that ought to happen is we raise the require-
ments and bow& we now doing dint the we're going to have an increase in the
demand for math and science teachers at the sane tint that we're going to have a decrease in
demand where snakes we not now registering in high school. And with our limited resour-
ces, with the horrendous deficit" the we're facing, we tried to put together a patina that
would target on the immediate problem. Now, the National Science Forma *ion. in addition
to drat, has a impose that will help with the in-service training. But our proposal is to
provide "choler:hips for persons who have baccakureate degrees who are in teaching or are
not in teadting whom we think can prepare widtin a year or a year and a half or as
immediedy as they possibly an *qualify so teach. We need a response. We need it as soon
A we can get it. and so we're targeting our limited MOM= to provide scholarships. We
her" that those will be medial by local boards and by state legistuwes to provide additional
funds.

LEHRER: Now, these are scholarships for people to become science and math teachers in
the public schools of this country. nght?

Ike. BILL: Yes.
LEHRER: Let's say that you got what you wanted. How many teachers are we talking
about?

Sec. 113.1: Well, if you raise the number of if you raise the requirements nationwide for
one more year of math, you'd create a demand for 34.000 additional teachers. And so and
as we're increasing those requirements. we're going to need more leathers in those areas, but
we're going to need less in other meas. And also as we do that we need to realize, as you
have indicated in your opening statement, that we're losing because we're not competitive.
The marketplace is wading spine us in this tepid.

LEHRER: But essentially I don't mean so use the word "only," but essentially the only
thing that the federal Imminent plan to do. that you want done, is to focus on the high
school teacher and try to get more qualified teachers teaching math and science. correct?

Sea NU.: Well, that's most of it. but I would also point out that the National Science
Foundation has some tesponskilides for improvement in summer institutes and so on. But
most of it is related so our maul. And. of course, we've been strong for strengthening state
and local capabilities, and we hope the and we know now that state legislatures in session
and nutty of them we also addressing this problem. So we wouldn't look at our effort in
isolation from the others out there.

LEHRER: Would you look at your effon as a solution to the problem?

S.C. 'ALL: Not in isolation. 1 think k's going to take some reciprocal effort on the pan of
see sal 1.4v.A.

LEHRER: Thank you. Robin?

lisoNEIL: Now for a look at the problem from the local level, we turn to Peggy Holliday,
who is the principal of the Wake Forest elementary school in Wake Fr-est. Nadi Carolina.
She has been a science teacher for the past 111 yeas. Ms. Holliday. do North Carolina
school" have a =thick= crisis M your view?

PEOOY HOLUDAY: Absolutely. I believe that this is definitely a problem. that we are not2
if;
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unique. I feel that other states have the same kind of problem. perhaps North Carolina has
been chosen by you and the people here because our state department of public instruction
has statistiad data on the problem.

filthdlEIL: Well, how would you define the problem in North Carolina?

Ms. HOUJDAY: The satanic' will mil you that approximately 49% of the mathematics
teachers in the state are inappropriately certified. and approximately 30% of the science
teachers are inappropriately certified in glades seven through 12.

IlectIEL Why is that?

Ms. HOLLIDAY: Oh, you don't mike it easy.

IMSONEL: Does it simply come down to the salaries that they are offered?

Ms. HOLLIDAY: Part of the is sassy. In North Carolina a beginning teacher four years
of college. coming into the leaching profession will earn S13.000 a year. Every five years
you renew your certificate by getting other courses. After 15 years of experience. if you have
a master's degree, the peak that you ::n earn in that state is $19,600 for 10 months'
employment.

MsoNEIL: And if you'd spent that IS years in private industry?

Ms. HOLLIDAY: Who knows?

Ithm,1111.: You said it's partly money. What else is it?

Ms. HOIJJDAY: It's prestige. It's dedication. It's lots of different things none of the
things that noney alone is going to fix. The public the general public. in my opinion. gets
what they expect out of education. probably mote.

MectlEIL: Is that prestige applied to teachers of all subjects. or is it particularly low at the
moment concerning math and science mochas?

Ms. HOLLIDAY: I think it would be generally all teachers. There is an undercurrent type of
affair that if you can't do anything else you can teach. And I think that's sad tecause it takes a
very unique individual, a herd-mains individual. Math and science teachers that have stuck
with it. the are good, that are there with the kith and are teaching. are addicted. They have
chalk dust in their blood.

MacNEIL: You heard what the Secretary said. Pan of the need to remedy this is for local
school bards to be stronger and insist on tougher curricula in the schools. Does fist make
sense to you?

Me. HOLUDAY: Swely. For some children. But then you've got a mass of population: not
all children can take calculus, not all children can take the advanced sciences. You have to
take them as far as you cap possibly take them teach diem as much as you can teach them.
and try not to stymie their imaginations.

IllacNEIL: Well. in your own experience. why hasn't that been done over the past few
years?

Ms. HOLLIDAY: In my own experience I don't know how to answer your question.

MactiEL: Well, you heard the Secretary say that society has kind of been taking the easy
way out because it wanted to increase opportunities for less advantaged people. and its
standards had slipped as a result of that. Does your experience fit that?

Ms. HOLUDAY: In part that may Se sue. I don't think that's I don't think that's totally
the answer, in all due respect to our Secretary. But you have lots of equipment supplies. You
have materials. You have resources. In our state, teachers am handed textbook "Id chalk.
and beyond that it's a fight to we how much rnaterish. how many resources that you can
actually get into those classrooms. 3
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MosPIEIL: What would you need nowadays to teach science adequately the you don't have?

Ms HOUJDAY: The high schools in our county would be doing beck flips if the chemistry
students could have access to a Spec-20.

ilsoNEL: Whites that?

Ms. HOLUDAY: A piece of equipment dot's used in the field of chemistry that's outmoded
outdated. all but obsolete, and jai simony isn't tittered by anybody else anymore. There

are many high schools, and I'm stet we're not alone in this they don't have basic pieces of
equipment simply became the equipment is just simply not so be had became of the funds.

IlschEIL: What do you think of the remedy the Ragan administration has proposed?
You've jot heard the Seamy dente

MD. HOLLIDAY: k's better than nothing. We'll take every penny we can possibly get to
upgrade sachets in any way, whether it means siding them beck so school, whether k
mesas in-service programs it which they come in weeks a a time or aker-school types of
Weir. Anythint; dot we an ga is better data what we ameraly have. Palatally, I'd Ike to
see a swing back to the 10s-type of pagans is which we had a concentration of subject
matter. Teachas who have smog badyrounds in their subject areas have got to feel mote
competent. They feel mate comfonable before the etymons. And when a child will ask a
question that can lead you ins the world of visuals and abeam and the beautiful questions
that you can see their minds turn over, does when that's when you need the compe-
tence
klindlEIL: Superior *edification?

W. HOLLIDAY: You need diet superior qualification. There's no way that any teacher will
ever teach all the kids everything they know not a competent teacher. Zut to have the
background and that society M know and see she insists diet to child is having, that'sone of
the joys dam's one of the things diet keeps you in teaching.

lamc:NEIL: Well, theta you. Jim?

LEHRER: An elaborate study of the American high school is now underway, a study that
includes a herd look a what's *pining in the teething of math and science. The Carnegie
Foundation kr the Advancement cit Teaching is conducting the study, and the Foundation's
president is Ernest Boyer, the former chencellor to the State University of New Yank and the
U.S. Commissioner of Education in the Caner adminkaadon. Dr. Boyer, do the results of
your study thus far bear out the crisis label when it comes to science and math education?

ERNEST ROVER: Yes, without question. We studied schools from coma to coast, and I'm
convinced the Secretary's description of the problem is absolutely correct.

LEHRER: Based on what you've seen thus far in your study, whet fact or group of facts
disturbs you the most?

Dr. SOYER: Well, a the heart of the problem is the crisis in teaching, which has been the
centerpiece of our discussion. I think we're facing a collapse of the teaching profession, and
that's no way that we can have excellence in leaching without excellence in the classroom,
and that has to be our number-one priority.

LEHRER: Do you think the Bell- Reagan swath is the right one to put the emphasis on
the high school teacher, as Secretary Bell outlined?

Dr. BOYER: I think k's missing the basic trobiem. 7-2 question before us is, why have the
meth and science teachers let in the first place? And drawing an analogy from our roads and
bridges, I think we have at infmanuctust problem in American education. And. while I
respect very much Sammy Bell and his leadership, I think this is almost a token in relation
to the problems then lie behind the crisis we face. Let me note just three. The problem of
science and math excellence begins in the earliest grades, and currently only an hour and a
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half per week is devoted to the teaching of science.

LEHRER: You mean in elemessey schools?

Dr. SOY: In the eletneremy schoals. The issue dittoing more science and math eachen
in the upper grades will.! think. be futile if these people then spend their time on reinedial
education. The latest 1116:11111 test scores show that in the last 10 years our high-achieving
students have condoned to decline in the 4th. 7th and I I th grades. So the educational
problem we face. a tough one, is absolute standards in the earliest years. Number two: our
problem has to do with working cmulitions. I was snuck by the comment of the ocher This
verifies absolutely a thing the is heedneaking. Only one percent of the and school budget in
the United States road to elegant* and supplies. And a survey last year shoved that
60% of all the hipt Knob are cutting their science equipment budget this year. and it's
shady abysnedly low. We met a high school teacher who said he had not one dime for
school-- for laboratory equipment. And another sachet told us that he couldn't pia together
one experiment became of broker pulleys. broken test tiles. broken beakers. Now, I ask
you how we can any on excellence in science and mathematics when these teachers have so
beg and patch so get whet would be minimum equipment. 'Third. the rewank of teaching. as
you've just heed, have absolutely *wed. The recognitions ate not there, to say nothing of
salaries. Interestingly, the dot show diet teachers are twice as interested in whin we call
psychic gaits than they me even in the salary quoins the pp you've mentioned. More
than that, they don't have the continuing education. Our survey showed that about 40% of all
the teachers in high school science have not had a serious course to enrich thek education in
their 15 years of average teaching.

LEHRER: And of course science is where things am moving and changing more than
anything.

Dr. ROYER: This is in a field where in 15 years you're not only obsolete. you're probably a
quick in whit you're teaching. So unless we build Sao the school system continued educa-
tion, we're going ID be eliding obsolescence.

LEHRER: Sounds to me. Dr. Boyer. what you're outlining is another crash program back so
the Sputnik situstion in the '61k.

Dr. DOVER: 1 don't think diem's any way to avoid diet. sad my quarrel with Secretary Bell
I respect him very much is the I'm afraid we're going so be recoiling and bringing in

teachers who then, discovering these condkions. if we can get them, will simply drop out
spin. In fact, 24% of all the science %Whin today say the they plan to leave. So WS not just
adding so the new enrollments. It's recognizing the even those who are in the schools
underqualified, as we've just heard are going so leave. I think we are going to have to give
this an investment that goes far beyond the proposal we have today.

LEHRER: Think you Robin?

MateNEL: One man who has done a lot of science leaching. at least to the American public.
in =eat years is Cad Sagan. lecturer, author and professor of astronomy and space at
Cornell University. also host aide PBS-TV series. Cosmos. Dr. Sagan. do you agree there's
a crisis?

CARL SAGAN: Absolutely. I think the United States has been behaving as if it doesn't
think it has a future. It's certainly a crisis.

liboNEIL: Whet does the mean it doesn't think it has a future?

Dr. SAGAN: Well. the pro.gens we have problems today: we will have problems
tomorrow. It is very clew that by the beginning of the 21st century the United States and the
planet Earth will have a set of extremely difficuk problems inadvertent climate modifica-
tion. exhaustion of foasik fuels and mineral nesources-

1110NEN.: You mean. quite apt horn competitiveness in industry or in military hardware.5
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Dr. SAGAN: That's correct. Just the set of global crises which are facing us. whatever the
source of the crisis, can only have a solution which involves science and technology If we
ate not papering a Moe of scientifically trained people and I don't just mean the scientists,
but the American public in lob as being comfortable with science. as being able to make
intelligent decisions, being able to elect legislason who understand science, then we an in for
die most serious problems.

11610/1111L: For the United States as a notice. what are the consequences of this failure in
science education?

Or. SAGAN: Well, as several roma; have said. dearly new initiatives in industry and
technology in a world which is choosing very nipidly. the United States will continue to fall
behind, at it has been for to take one crumple. in Japan there is a multi-billion-dollar
consortium of universities, business and the government in field robotics, which is making
enormous pores'. They ate world doss. And the United States is miming along abeam*
at still a very sluggish rate. And the is true in a dozen other key technologies where the
United States in fact may have made the original innovations but is not exploiting them.

PritheNSL: How do you view the Reagan program at outlined by the Secretory?

Or. SAGAN: Well, as several people said, every little bit helps, but it clearly is not adequate
in scale or scope for the seriousness of the probleni which faces us. and there are aft loos of
seas that it doesn't address at all. For example, improving the climate of science receptive-
ness in elemenasy schools or public education spa from the school system.

ilfteNEIL: You wrote in an article recendy that scientists had a negative image in the
American mind now. Why is that, do you think?

Dr. SAGAN: Well, give you an example. Soundly morning cation program for children.
A scientist who is clearly a moral cripple ditcoun that there is an energy crisis. His solution
is to develop a ray which will shrink everybody down to that sire so they'll eat less and use
less energy. The superhero saves the day. stopping the scientist and explaining to him that in
a democracy you have to get permission of people to sheik them down to one-inch size.
What little children watching this program learn is that scientists can't be aloud. that they
are dangerous and probably a good thing cosy away from science younelf. What is needed
is exactly the opposite an encouragement of scientific attitudes of dicught. which after all
is what human beings are good at. There is nobody else on the planet besides humans who
does science. It's the secret of our success in some respect.

lANNEIL: Thank you Jim?

LEHRER: Well. obviously. Mr. Secretary, we can't blame the Reagan administration for
the carioca, but everybody agrees with your analysis 'f what the problem is, but everybody
also agrees that what you're proposing is a drop in the bucket and it isn't really going to make
that much difference. How do you respond to these three people?

Sec. DELL: Well, we think it's going to make a significant difference. We don't allege that
it's going to solve the problem.

LEHRER: But what is. Mr Secretary? Thcy keep saying the problem is so big. and you're
proposing so little.

Soc. DELL: Sure. I think we ought to back up and ask ourselves whose responsibility is it?
And education is to the states what national defense is to the federal government. And what
we'd ought to do and what we're proposins Kr do is wad( in partnership with them This is a
block punt it's a stimulus to oak with the states on it. and I would indicate the the states
don't have a deaf ear so this. Look sr what's being proposed. Look what happened in the state
of Mississippi I know what the governor of Nadi Carolina has jiis* proposed far education
there. The states are onto this problem. Legislatures are in session So I'd say we need to
look at all of it. and also I'd emphasize that I haven't had an opportunity to talk about what
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the National Science Foundation is proposing to do. It is to some extent responsive to this.
but I'd jai conclude by saying we don't propose that on the federal level that we grab this
problem and solve it in isolation from the state and local entities.

LEHRER: Mi. Holliday. do you think they should?

Ms. HOLUDAY: I think that perhaps they should. I think that where the states have control
of education and the nation has control of defense. I think that the nation must be defended by
Americans and Americans are made up of those people in 50 states. And we cannot educate
scialists in North Carolina to serve only North Carolina and those in Virginia to serve only
Virginia and across the country. Somebody. some group of people in this nation have got to
be farsighted enough to find some direction. to seek a solution, and have the guts enough to
stand by it and commit to it

LEHRER: Do you agree with that. Dr. Boyer?

O r. BOYER: Yes. I do. The current budget has a $30- billion increase for defense, and if I
hear the Secretary correctly, quite properly the human equation of this is training the next
i'enetation in the public schools. I don't mean that education is clearly geared only for
security, but I only throw that figure in as an illustration of priority, and I think the proposed
$70 million if the federal government by that action signifi s they have a role, then I
believe that role should be of a greaser level of investment

LEHRER: Cars Sagan. if you were naming things in the federal government in Washington.
what would you do to solve this problem?

O r. SAGAN: Well

LEHRER: Competed with what Dr. Bell and Mr. Reagan have proposed.

O r. SAGAN: Well. I mean, it is true that there is a recently discovered concern in the
Reagan administration about science. The NSF education budget was. however. severely cut
in the first two fiscal years of the Reagan administration budget. I was amazed to hear
Secretary Bell suggest that the reason there's been a decline in science education is because
there have been social programs over the last 20 or 30 years. I'd be very interested to know
what his sense is about military programs which pull first -rate scientists away from open and
fax inquiry and lock them away in a classified context. If I had anything to say about public
education and science. I would lite so see organizations like the National Science Foundation
have significantly mote fonds fur teacher training. for the training of srodents. for the
encouragemen of elementary-school science e&' cation, and fora massive program of mak-
ing science fun and palatable, which it certainly is. for the general public. using mass media.

LEHRER: We have to go.

MacNEIL: Mr. Secretary. Dr. Boyer, thank you for joining us in Washington, and Ms.
Holliday. Dr. Sagan. in New York. Good night, Jim.

LEHRER: Good night, Robin

MecNEIL: That's all for tonight. We will be back tomorrow night I'm RoJert MacNeil
Good night.
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ful the federal government must respond.
He wants volumene who live in the com-
munities where illiterates live. He wants
students and the dtholy involved as teach-
ers; be wants publishers to dente hum-
dreds of thousands of books. He was to

teeth pone to rag with mate&
als meningful to themthrough
onl banns which they can learn
tomanscribe, keep and shire with
their children. Literacy, be writes,
reruns "gammon of /sewer to
a siverial need for vindication
lifierjellwAarnatica."

The age of pem-
pkImem* is keg pmaodt Ko-
zel is ao Tom Pan. His
book is rangy r d repetitive, per -
haps twice too long, but be beeves
no doubt at the end about what
he thinks, ee about what be
thinks can be dome. Throughout
the conservative 101, Komi has
kept his Ares stoked, though the
fervor with which be presses
his case may be ;mobile: "It
will be SO upheaval," be writes.
"It will be a missive mobiliza-
tion. If we conceive it as any-
thing elm it cannot be success-
ful." It will also be political: the
newly literate will -nun to ex-
press their anger. Tay may not
out up with our incursions in
Latin America, our indium for
the arms race. Such rhetoric may
not be the way to pin the support
of those who control the money.
Even on a smaller male, Kozol
seems to seek out opposition. The
cant phrase "back to basics" in

education, be insists, is "an unsubtle eu-
phemism for a ty trograsion into basic
privileged reward for few and basic heart-
lessness toward those who are denied the
meant of meal"

Can Kozol's plan work? It con: the ques-
tion is: will it work? Will enough people
listen? Kozors idealism is tempered by two
decades of experience. He knows how hard
it is to raise concern for unfortunates w who
lack a constituency, even a charismatic
leader. He knows that most of us would
rather not bear his news, his all to action

PETERS PRESCOTT
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The Rising Tide of Illiteracy
ILUTENATE AMERICA
Di Jonathan goat
Al 10111 Press/Doultsday. 270 pp.

Ily Neil Postman

WHATEVER ELSE may be said
of the immigrants who settled in
New England is the 17th cen-
tury, it is a peramosant tact that

they were dedicated ad sluillui readers. Al-
though colonel Remy rates are Moat to
swim there is sefficiest evidence that be-
twee. 1640 and 1700, the literacy rate for
men in Massachusetts and Connecticut was
somewhere between 89 and 95 percent.
They represented.of Peal*. the high-
est concentratioa of iterate males to be
fount anywhere is the world at that time.
(The Mersey rate for women in these col*.
ales is estimated to have roe as high as 62
percent.)

k is to be midi:aloud that the Bible was
the central reading matter in al households.
for these people were Protestants who
shared Luther's belief that printieg was
"God's highest and 'extremest act of Grace,
whereby the business of the Gospel is drivea
forward." But reading for God's sake was

Neil Postmen it a profasor communication
arts and sciences at Ness York Unitersity. His
newest book, "Amusing Ourselves to Death,"
MO be published this loll.

Reproduced with the permission of the Washington Post, (c)1.985,
March 31, 19,35: Book World, p. 5.

not that sole motivation in bringing books
into their homes. For example, between
1682 and 1685, Boston's leading bookseller
imported 3,421 books from one English deal-
er, most of these non -religious books. The
aseaniareof this fact may be hay appnsciated
when one cossiden that these books were
Wended for comemptios by approsimately
75.000 people then Wag in the northern
colorises. In the year 1772, Jacob Duche
wrote "The poorest labourer upon the shore
of the Delaware thinks himself entitled to de
lver his sentiment in matters of religion or
politics with as much freedom as the gentle-
man scholar.... Such is the prevailing taste
for books of every kind. that almost every
man is a reader." Four years later, Thomas
Paine's Common Sense was pubkshed, and
within a year almost 500,000 copies were in
print. In INN, a book would have to sell 24
mike copies to match the proportion of the
pop iation Paine's book attracted. America's
founders, in other words, were as committed
to the printed word as say group of people
who have ever Ilea

Our steatite today is somewhat (Wrest.
According to Joaathan Kook one out of
every three Americans is incapable of read-
ing his book, Waste America. ki Bestoo.
40 permit of the milt populatioa is liter-
ate. la San Antonio, 152,000 adults have
beep documented as agnate; there are
probably many Mare. One million teenagers
between 12 and 17 cannot read above the
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third grade level. The United States ranks
49th among 158 member nations of the U.N.
in its literacy levels.

WHAT HAPPENED? Wet for
one ding, the electric pkg. But
Kosol does not dwelt upon this.
Neither does be explore very

deeply souse of the obvious other reasons
why the leafing natia of the "free world"
should presently be crippled by 60 million l-
iterates. He is rather concerned about the

"According to Jonathan
Kozol, one out of every three
Americans is incapabk of
reading his book."

/art of widespread literacy, its human and
social costs, and what am be done about it.
And, I dare say, anyone reeding his book will,
at the end, be persuaded that literate
America poses a more inimediste and dam-
serous threat to ow social and vortical fives
than the Sandinistas, Russian mks or, possi-
bly, acid aim. For Komi has written his best
book since Death at en Early Age. Whereas
his more recent work has been burdened by
an named moral indigestion. here Komi el-
km the outrages of illiteracy to speak for

458

themselves. He guides us through the "hard
facts" of the problem with the 4iscipfine and
SEM one who has went seven years
studying the figure& But his strongest pit
indeed, his most worthy giftis his re-
pay to reconstruct in poipant narrative%
the pain end lambdas of those who are l-
iterate: people who amid read the instruc-
tion on a ice* of prescription maficine,
cannot read the letters that their children
bring home from their teachers, cannot read
the waivers they sign preceding surgery.

Having Mated the problem, Kosol pro-
ceeds to offer a series of @oldies& which,
taken together, aloud to a massive com-
munity mid governmem Mod to rid our
schoob, voting booths and work places of l-
iteracy. And he takes the time not only to
give the details of how this can be done but
also to describe cases where, in miniature
scale. it is being done.

It is good to have Jonathan Kosol back
again with a book that must be read. For
Komi is what we Americans mean when we
talk of ow "best and brightest." His voice is
inspired by commitment. He knows Iambus
when be hears it, which is to say, he knows
the differemce between a fact and an ideolog-
ical dichi.. And be devriutly befieves Vat
America can make_"lisdf 'bettermot
through the semantic iliaradi of backed-up
Social Darwinian but through i4ompaseion-
ate pragmatism that once made us the envy
of the Old World.
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IV. CURRICULA SOLUTIONS
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Academic
Le

Preparation
VPIEWAStiles*-1c.rt "4"Ae444.tt7 = 0'mob c-, 4%-+o Ar.047#7712'X'.4V.Yft,

For College

What Students
Need to Know and

Be Able to Do

The College Board is a nonprofit membership organization that provides
tests and other educational services for students, schools, and colleges.
The membership is composed of more than 2,500 colleges, schools, school
systems, and education associations. Representatives of the members
serve on the Board of Trustee and advisory councils and committees that
consider the College Board's programs and participate in the determina-
tion of its policies and activities.

Reprinted with permission from Academic Preparation for Coils's: What
Students Need To Know and Be Able To Do. Copyright (c)1983 by
College Entrance Examination Board, New York. p. 7-12.

The College Board, New York, 1983
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II. The Basic Academic Competencies

The Basic Academic Competencies are the broad intellectual skills
essential to effectivit work in all fields of college study. They provide
a link across the disciplines of knowledge although they are not
specific to any particular discipline.

-The Basic Academic Competencies are reading, writing, speak-
ing and listening, mathematics, reasoning, and studying. These

_ competencies are interrelated to end interdependent with the Basic
Academic Subjects. Without such competencies, knowledge of
history, science, language, and all other subjects is unattainable.

The Basic Academic Competencies are developed abilities, the
outcomes of learning and intellectual discourse. There are different
levels of competency; they can be defined in measurable terms.

Although the Basic Academic Competencies -.re not always
identified explicitly, spelling them out provides a way to tell stu-
dents what is expected of them. Knowledge of what is expected is
crucial to effective learning.

In order to do effective work in college, it is essential that all
students have the following academic competencies.

Reading

The ability to identify and comprehend the main and subordinate
ideas in a written work and to summarize the ideas in one's own
words.
The ability to recognize different purposes and methods of writ-
ing, to identify a writer's point of view and tone, and to interpret a
writer's meaning inferentially as well as literally.
The ability to separate one's personal opinions and assumptions
from a writer's.
The ability to vary one's reading speed and method (survey, skim,
review, question, and muter) according to the type of material
and one's purpose for reading.
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The ability to use the features of books and other reference mate-
rials, such as table of contents, preface, introduction, titles and
subtitles, index, glossary, appendix, bibliography.
The ability to define unfamiliar words by decoding, using contex-
tual clues, or by using a dictionary.

Writing

The ability to conceive ideas about a topic for the purpose of
writing.
The ability to organize, select, and relate ideas and to outline and
develop them in coherent paragraphs.
The ability to write Standard English sentences with correct:

sentence structure;
- . tnb forms;

punctuation, capitalization, possessives, plural forms, and
other matters of mechanics;
word choice and spelling.

The ability to vary one's writing style, including vocabulary and
sentence structure, for different readers and purposes.
The ability to impro, one's own writing by restructuring, correct-
ing errors, and rewriting.
The ability to gather information from primary and secondary
sources; to write a report using this research; to quote, para-
phrase, and summarize accurately; and to cite sources properly.

Speaking raid Listening

The ability to engage critically and constructively in the exchange
of ideas, particularly during class discussions and conferences
with instructors.
The ability to answer and ask questions coherently and concisely,
and to follow spcken instructions.
The ability to identify and comprehend the main and subordinate
ideas in lectures and discussions, and to report accurately what
others have said.
The ability to conceive and develop ideas about a topic for the
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purpose of speaking to a group; to choose and organize related
ideas; to present them clearly in Standard English; and to eval-
uate similar presentations by others.
The ability to vary one's use of spoken language to suit different
situations.

Mathematics

The ability to perform, with reasonable accuracy, the computa-
tions of addition, subtraction, multiplication, and division using
natural numbers, fractiona, decimals, and integers.
The ability to make and use measurements in both traditional and
metric units.
The ability to use effectively the matlaematics of:

integers, fractions, and decimals;
ratios, proportions, and percentages;
roots and powers;
algebra;
geometry.

The ability to mat estimates and approximations, and to judge
the reasonableness 01 a result.
The ability tc formulate and solve a problem in mathematical
terms.
The ability to select and use appropriate approaches and tools in
solving problems (mental computation, trial and error, paper-and-
pencil techniques, calculator, and computer).
The ability to age elementary concepts of probability and sta-
tistics.

Reasoning

The ability to identify and formulate problems, as well as the
ability to propose and evaluate ways to solve them.
The ability to recognize and use inductive and deductive reason-
ing, and to recognize fallacies in reasoning.
The ability to draw reasonable conclusions from information

9
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found in various sources, whether written, spoken, or displayed in
tables and graphs, and to defend one's conclusions rationally.
The ability to comprehend, develop, and use concepts and
generalizations.
The ability to distinguish between fact and opinion.

Studying

This set of abilities is different in kind fi 3m those that precede it.
They are set forth here because they constitute the key abilities in
learning how to learn. Successful study skills are necessary for ac-
quiring the other five competencies as well as for achieving the de-
sir.. d outcomes in the Basic Academic Subjects. Students are un-
likuly to be efficieut in any part of their work without these study skills.

The ability to set study goals and priorities consistent with stated
course objectives and one's own progress, to establish surround-
ings and habits conducive to learning independently or with
others, and to follow a schedule that accounts for both short- and
long-term projects.
The ability to locate and use resources external to the classroom
(for example, libraries, computers, interviews, and direct observa-
tion), and to incorporate knowledge from such sources into the
learning process.
The ability to develop and use general and specialized vocabu-
laries, and to use them for reading, writing, speaking, listening,
computing, and studying.
The ability to understand and to follow customary instructions for
academic work in order to recall, comprehend, analyze, sum-
marize, and report the main ideas from reading, lectures, and
other academic experiences; and to synthesize knowledge and
apply it to new situations.
The ability to prepare for various types of examinations and to
devise strategies for pacing, attempting or omitting questions,
thinking, writing, and editing according to the type of examina-
tion; to satisfy other assessments of learning ;n meeting course
objectives such as laboratory performance, class participation,
simulation, and students' evaluatious.
The ability to accept constructive criticism and learn from it.

10
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4.!

III. Computer Come Aunty:
An Emerging Need

A revolution in communications and information technology is mak-
ing the computer a basic tool for acquiring knowledge, organizing
oyster ., and solving problems. As such, it is hankig a profound
influence on learning and on the world of work.

In the immediate future most workers either will work directly
N,ith computers or have their work influenced by computers in some
sign'ficant way. An influence as pervasive as this requires, among
othez things, an informed citizenry that not only understands what
computers can and cannot do but also is aware of the problems and
issues involved in their use.

In schools and colleges the computer is being used increasingly
by students and their teachers as an instrument to receive, organize,
store, analyze, and interpret information, as well as a medium for
the communication of that information. Competency in its use is
emerging as a basic skill complementary to other competencies,
such as reading, writing, mathematics, and reasoning. The com-
puter also provides access to bodies of knowledge in each of the
academic disciplines.

Knowledge of the computer is basic to an understanding of the
full range of procedures that may be applied to organizing informa-
tion and solving problems in fields as diverse as mathematics,
science, the social science , business, industry, language, and the
arts. Applications of the computer to the study of writing, literature,
art, music, and dance have highlighted its potential as a creative
tool in these and other fields.

For these reasons students entering college will profit from the
following preparatio't.

A basic knowleege of how computers work and 4 common com-
puter terminology.

r, Some ability tG use the computer an appropriate software for:
self-instrur. 'ion;

II
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Compl*" Competency: An &Deming Need

collection and retrieval of information;
word processing (including the development of keyboard, com-
position, and editing skills);
modeling, simulations, and decision making;
problem solving both through the use of existing programs
and through experience with developing one's own programs.

An awareness of when and how computers may be used in the
academic disciplines and various fields of work, as well as in
daily life.
Some understanding of the problems and issues confronting indi-
viduals and society generally in the use of computers, includ-
ing the social and economic effects of computers and the ethics
involved in their use.

466
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What High School
G caduates Need

rill HE PANEL HAS ATTEMPTED TO PROJECT
the future of the American job market to determine
the sort of worker who will prosper in the future. It
has asked its employer members to describe the em-
ployees they will need. and be able to employ, in the
years ahead. A single answer comes from both
sources: a person who is able and willing to learn
throughout a working lifetime.

A person who knows how to learn is one well grounded in fundamental
knowledge and who has mastered concepts and skills that create an
intellectual framework to which new knowledge can be added.

It is precisely in the basic inkme-sual skills, however, that young
employees show thc greatest deqcsencies. Many lack the ability to draw
corroct inferences from writk , pictorial, or mathematical information;
to understand oral instructions; to develop alternatives and mach con-
clusions; to exprets their ideas intelligibly and effectively; and to apply
such basic concepts of economics as profit and cos* ' 411 of these skillsare
important, even in entry-level jobs. Advanceme, io more responsible
posts requires skills of an even lligher order, including the ability to
compo -i tables and reports, to consult reference and source materials, to
apply matbenatical r 'epts and procedures, to control complex equip-
ment, and to address b.. Jups.

These concidsions derive from the panel's collective experience and
from examinations by its, members of their own industries. For example,
representatives of leading banks and brckert ge houses in New York City
said they will need high school graduates with skills in reading, writing,
mathematics, and oral expression at least as good as those of i.oday's
workers to fill entry-level jobs such as messenger, general office clergy.

--
The National Academy of Sciences ins established 1863 by an Act of Conarest u a

private, nonprofit, self-governing membership corporati in for the furtherance of viewsand twit-
noisy for the general welfare. The terms of its charter re mire the National Acade._, of Sciences to
advise the federal government upon request within the A. sdemy's fields ofcompetence. Under this
corporate charter, the Ncticnal Arvietny of Engineermq and the Institute of Medicine were
established in 1964 and 1970, reaper. oily.

The Committee on Science, Engineering, and Public Poll, y is a joint committee ofthe Nation. ..
Academy c 3ciences, die National Academy of Engi--.4ruy, and the Institute of Medicine. It
includes members of the councils of all three bodies

Reproduced with the poems, toe of the liaised Medal of Sciesces, "1554 free "Mat
lash School farsdentes Reed is nigh schools sad the chassis' work lace: the ample/era'
view. report of the ?mei SecosA School Iducaties for the (lassies fartploco.

27. -.
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HIGH SCHOOLS AND THE CHANGING WORKPLACE

and teller. Applicants for higher entry-level jobs such as secretary,
adjuster, or clerical supervisor will need even fritter skills.* The federal
government has developed precise hiring standards for the hundreds of
thousands of civilian high school graduates it employs in scores of white-
and blue-collar occur ations.3 Some federal jobs require no more than a
high school diploma, but many demand specific technical skills or knowl-
edge acquire' %rough apprenticeship, technical training, or work expe-
rience. Evc .ese special skills, however, are built on a core of c.

t} MD be acquired in high school. For example:

Every federal employee, whether a laundry worker, personnel clerk,
or techniciai., must be able to follow written and verbal instructions,
keep accurate records, and convey information orally.
Workers as inverse as accounting clerks, upholsterers, and aircraft
mechanics must be able to compute accurately to estimate costs,
determine materials needed, and develop work plans.
Occupations as varied as dental hygienist or equipment repair tech-
nician requi to familiarity with basic concepts of biology, chemistry,
or physics.
Very disparate workers, such as nursing assistants, clock repairers,
and surveying technicians, need to be familiar with equipmen. need
in laboratory work.

Beyond these specific sk.:Is, the panel agrees that young people need
additional characteristics to succeed on the job: attitude's and under-
stand! - that lead to good work habits and successful interpersonal
relationships. A clear understanding of the rights and responsibilities of
workers and employers, and of the place of each in American economic
anti social life, will help students to functior effectively as workers and to
r.rcise their rights as employees and citizens.
Schools cannot meet the specifo demands of every employer, of course.

They cannot, for example, train students to fill out a particular organiza-
tion's invoices or requisition slips or to follow its costing procIdures. Yet,
schools can, and must, teach sadents the basic skills that underlie these
specific job requirements. A young person who can read skillfully and
compute accurately will master quickly the versions of these skills
required by a gi ;en employer. A young person who lacks the basic skills,
however, probably cannot learn to fulfill an employer's expectation
(See Appendix B for a brief description of studies on the relation of
cognitive skills to job performance.)
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The panel has zoncluded, therefore, that the need for adaptability and
lifelong learning dictates a set of core competencies that are critical to
successful careers of high school graduates. These competencies include
the ability to read, write, reason, and compute; en understanding of
American social and economic life; a knov. :edge of the basic principles of
the physic:] and biological sciences; experience with cooperation and
conflict resolution in groups; and possession of attitudes and personal
habits that make for a dependable, responsible, adaptable, and informed
worker and citizen. Together, these competencies comprise what are
needed to prepare a young person for an uncertain future.

That these competencies form the basis eta high-quality education is
not, in the panel's opinion, accidental. The panel believes that the educa-
tion needed for the workplace does not differ in its ease .tials from that
needed for college or advanced technical training. The central recom-
mendation of this study is that all young Americans, regardless of their
career goals, achieve mastery of this core of competencies up to their
abilities. For those intending to enter the work force directly after
completing high school, additional training in specific vocational skills
will increase employability. and is naturally desirable. But no other
skills, however useful or worthwhile, can substitute for the core
competencies.'

Young people not planning on going to college may not require ad-
vanced or highly theoretical courses in mathematics, science, or other
academic subjects, but they must have a working knowledge of these
disciplines to permit them to perform job tasks accurately, correctly, and
with understanding.

The workplace ordinarily affords a narrow margin for error. Workers
who misinterpret instructions might damage costly machinery or tools
and endanger themselves and others. Workers unable to compute with
precision might fill orders improperly, losing their employers the good
will of customers, or miscalculate cost information, confusing their em-
ployers' accounting systems and !tiding unnecessary costs.

Mastery of the core competencies to the best of one's abilities is both a
necessary and reasonable goal. What differentiates students who end
their education upon completion of high school from those going to
allege is not necessarily the ability or desire to learn frequently, the
differences take the form of economic resources, social backgt °under,
cultural exposure, life styles, aspirations, or values. These differences do
not dictate any lowering of educational standards, but they may suggest
some variation in educational settings or techniques. Some students
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learn beet in a scholastic environment; others in settings closer to "real
life -" Students not planning on postsecondary education, however,
actually have less time t' master the foundations of learning than those
going on to college.

The panel has not attempted to recommend specific routes to master-
ing the core competencies; this lies properly in the realm of educators.
The panel does urge in the strongest possible terms, however, that all
educational programs be evaluated on the basis of their ability to provide
the skills that all young people will need.

The Core
Competencies

The core competencies judged by the panel to be required by employers
and, by extension, for success in employment, are given below. The list is
not exhaustive, but rather illustrative. Some of these skills, or similar
concepts, have been advocated by others (see reference 1, for example);
this report attempts to put them in one context. These competencies are
transferable, vital to almost every job except the least skilled, and
essential to upward mobility and adaptability.

Command of the English Language The panel predicates this list of
competencies on possession of the most basic skill of alla command of
the English language, which it believes to be essential for success and
mobility in American society. Although a second language may be useful
in job mobility, all American young people, regardless of their home or
native tongue, need a functional command 3f standard English in its
written and spoken forms.

Reasoning and Probkmsolving The capacity to reason and solve prob-
lems is the central indication of an educate, person. Throughout their
working lives, individuals will encounter problems or situations with
various possible solutions. The ability to understand the consequences of
alternative courses of action is an essential condition for success in
employment. Well-developed reasoning capacity ..--.tquires a person to be
able to:

Idei tify problems
Consider and evaluate possible alternative solutions, weighing
their risks and benefits
Formulate and reach decisions logically
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WHAT HIGH SCHOOL GRADUATES NEED

Separate fact from opinion
Adjust to unanticipated situations by applying established rules
and facts
Work out new ways of handling recurring problems
Determine what is needed to accomplish work assignments.

Reading Each student needs to be able to read, comprehend, and in-
terpret written materials. Job success often hinges on following written
instructions, manuals, or labels. Workers must frequently use catalogs
and reference books, read and draw inferences from correspondence and
reports, and interpret correctly forms such as vouchers, requisitions, and
work orders. Neither reading nor writing is taught separately in most
high schools. However, every course in every academic subject can re-
quire students to read and write critically and extensively. Competent
reading requires the ability to:

Understand the purpose of written material
Note details and facts
Identify and summarize principal and subsidiary ideas
Be aware of inconsis'. ency in written material
Verify information and evaluate the worth and objectivity of sources
Interpret quantitative information; for example, in tables, charts,
and graphs.

Writing It has been said that a person can write no better than he or she
can think. All students need to be able to orgamze information and state
it clearly and concisely in a written form that is grammatically correct.
Employees in many lines of work are called upon to fill out forms,
document experiences and procedures, record events, and present their
ideas4n memorandums, letters, and notes. Skillful writing requires the
ability to:

Gather information suitable for the purpose
Organize information in a logical and coherent manner
Use standard English syntax
Apply the rules of correct spelling, punctuation, and capitalization
Attri`rate references correctly
Use reference books such as a dictionary, a thesaurus, and an
encyclopedia
Write legibly.
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HIGH SCHOOLS AND THE CHANGING WORKPLACE

Computation All students need to be able to understand and apply
basic mathematics, at least through elementary algebra. An under-
standing of geometry and trigonometry is desirable. C luntless work
tasks require computations of cost, time, volume, area, percentage, frac-
tional share, and other mathematical relationships. Precise computa-
tion requires that a person be able to:

Add, subtract, multiply. and divide whole numbers, decimals, and
fractions accurately
Calculate distance, weight, area, volume, and time
Convert from one measurement system to another, for example,
from English to metric
Determine the costs, time, or resources necessary for a task
Calculate simple interest
Compute costs and make change
Understand simple probability and statistics
Calculate using information obtained from charts, graphs, and
tables
Use ratios, proportions, percentages, and algebraic equations with a
single unknown
Estimate results and judge their accuracy.

Science and Technology Whether employed in a factory, farm, office,
shop, or r3tail store, American workers need to f'.:1 comfortable with
technology.

Many jobs, of course, demand specific understanding of the physical
and biological sciences, including the practical experience developed ;A
laboratory work. Technical occupations of all kindsin the fast- growing
medical and health service fields, in communications, and in the military
servicescall on workers to deal effectively with mechanical and elec-
tronic equipment.

As the use of advanced technologies becomes ever more pervasive in
our economy, schools must encourage students of both sexes to acquire a
firm grounding in science and technology. Lack of an adequate scientific
background and technological experience has precluded many, especial.
ly women, from competing for large numbers of desirable jobs in the past.

High school graduates, therefore, need the confidence that they can
understand how things work. Nothing builds this confidence so effective-
ly as the study of specific technologies and the scientific principles
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underlying them. While devices may consist of thousands of parts, indi-
vidual parts are often simple, as are the rules for their interaction.
Faci "y with technology comes from understanding these rules and in
working with devices embodying them. That, the panel believes, is best
achieved by combining classroom study with practical experience in
school laboratories or outside school; for example, learning the principles
of chemical combinations and performing simple chemical reactions;
learning the basic electrical laws and operating a voltmeter, and study-
ing the thermal properties of solids and examining the structure of an
integrated circuit chip.

Competency in science and technology includes the ability to apply the
scientific method, whether or not it is labeled as such; that is, the ability
to formulate and state hypotheses, and then to evaluate them by ex-
perimentation or observation. That competency will serve all graduates,
whether they work in technical occupations or hot. It serves, for instance,
in localizing a problem in a word-processing system, in repairing me-
chanical systems, or in identifying the source of a recurring error in
computation.

Further, the well-educated high school graduate will be able to apply
the basic principles of the physical, chemical, and biological sciences to
work. Thus, high school graduates competent in the basic sciences will be
able to evaluate risks better, understand the rationale for industrial
processes, and even suggest how they might be improved. The particu-
lars are less important than the generality: that knowledge of science
and technology dissipates unknowns and enhances confidence in one's
ability to analyze and solve a problem.

Finally, education in science and technology should include acquain-
tance with computers. That does not necessarily mean learning pro-
gramming languages and the like, but it does mean acquiring knowledge
of the basic functions of computers; known) what they can and cannot
do; some familiarity with the basic componvots of a computing system;
and an understanding e he possibilities and limits of frequently used
software packages such as word processors, dea-base management sys-
terns, and electror is spreadsheets.

Oral Communication Success in any job requires, among other things,
the aptitude to communicate thought, knowledge, and information
through speech, whether with supervisors, coworkers, customers, or the
general public. Competent oral communication includes the ability to:
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WHAT HIGH SCHOOL GRADUATES NEED

Communicate in standard English
Understand the intent and details of oral communications
Understand and give instructions
Identify an' summarize correctly principal and subsidiary ideas in
discussions

0 Obtain, clarify, and verify information through queetioning
Participate effectively in discussions.

Interpersonal Relationships Success in a career depends on the capac-
ity to deal constructively and effectively with others. In turn, this de-
pends on a knowledge of behavior appropriate to and customary in the
workplace. Young people must understand that the standards of be-
havior, speech, and dress expected of employees often differ markedly
from those acceptable in student circles. They also must realize that
conflicting interests and opinions are inherent in many social interac-
tions, but that such conflicts can and should be resolved through con-
structive means. Finally, they must recognize that employers cannot
tolerate behavior, even if innocently intended, that offends ci.stomerg,
colleagues, other employees, or members of the general public. Effective
interpersonal relations require the aLility to:

Interact in a bocially appropriate manner
Demonstrate respect for the opinions, customs, and individual dif-
ferences of others
Appreciate the importance and value of humor
Offer and accept criticism constructively
Handle covflict maturely
Participate in reaching group decisions.

Social and Economic Studies Understanding how employees and em-
ployers fit into the economic structure of the community and country is
essential to an appreciation of one's own contributions and responsibili-
ties. Young people should realize that private employers purchase serv-
ices in order to provide a product or service at a profit so that they ca:,
stay in business, while public employers must adhere to rules of rtialic
accountability. Only employees who contribute to these goalr are likely
to keep their jobs or advance in them. Students can gain thin understand-
ing best through a knowledge of how the Amen I society and economy
function, how various groups and interests interact, and what they can
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expect of one another. Adequate social and economic knowledge requires
an understanding of

The history of present-day American society
The political, economic, and social systems of the United States and
other countries
The fundamentals of economics. including a basic understanding of
the roles of money, capital investment, product pricing, cost, profit,
and productivity, and mark4 forces such as supply and demand
The concept of "trade-offs" and the differences between economic
principles, facts, and value judgments
The roles of industry and labor in creating wealth, maintaining
employment, and raising the standard of living
The forms and functions of local, stab. and federal governments
The rights and responsibilities of citizens
Civil rights and justice in a free society.

Personal Work Habits and Attitudes Personal work habits indicate the
le iel of responsibility one is capable of assuming. Positive habits and
attitudes contribute significantly to success in performing tasks, dealing
with others, and gaining employment. They are also vital to success in
school and should be cultivated long before a student enters the work
force" Constructive work habits and attitudes require:

A realistic positive attitude toward one's self
A positive attitude toward work and pride in accomplishment
A willingness to learn
Self-discipline, including regular and punctual attendance and de-
pendability
The ability to set goals and allocate time to achieve them
The capacity to accept responsibility
The ability to work with or without supervision

a A . prude dress and grooming
understanding of the need for organization, supervision, rules,
icier, and procedures

m from substance abuse
Appropriate personal hygiene.

The panel emphasizes again that these competencies are goals, by no
means universally achievable to the same level by all, but nevertheless
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important for all to strive toward. The panel also emphasizes that they
are in-omplete goals, limited to those believed necessary for preparing
high scn,:rd graduates for satisfying careers. These goals must be sup-
plemented by others if high school graduates are to participate fully in
the cultural and civic life of this country.
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Introduction and Summary

INTRODUCTION

Background

In the last 2 years, concern over the state of science

and mathematics educatior in the schools of the Urulted

States has become a prominent topic on the public agenda.
Special commissions and task forces have emphasized the
importance to the nation of adequate student preparation

in science and mathematics. For example, the Natio:.7.:.

Science Bc .3 Commission on Precollege Education in
Mathematics, Science and Technology (National Science
Foundation, 1983:1) states that improved preparation of
all students in the fields of mathematics, science and
technology is essential to the maintenance and develop-
ment of our Nation's economic strength, to its military
security, to its commitment to the democratic :deal of an
informed and participating citizenry and to fulfilling
personal lives for its people. The Task Force on
Education for Economic Growth (1983) in the report Action
for Excellence views the declining exposure of students
to technical subjects as a serious problem that threatens
to become more so as American workers face increasing
technological demands. The Report of the Twentieth

Century Tune mask Force on Federal Elementary and
Secondary E .scion Policy (1983) presents the view that
training in mathematics and science is critical to both
the nation's economy and polity --to the economy by

ensuring that there are ample personnel who are capable
of filling the increasing number of jobs demanding these
skills, and to the polity by providing citizens with the
education in rcience that is essential if they are to
participate intelligently in polit decisions about

1
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such controversial issues as radiation, pollution, and
nuclear energy. The National Commission on Excellence in
Education (1963) recommends that schooling now include
five new basics: in addition to 4 years of English and
3 years of social studies, all high school students
should study no less than 3 years of mathematics, 3 years
of science, and 1/2 year of computer science.

These national bodies, convened with private or gov-
ernmental sponsorship, agree that there are serious

problems in precollege mathematics and science education
and that those problems may constitute a threat to the
economic future and to the security of our nation. Other
groups, sponsored by a number of states, have reached
similar conclusions. The reports suggest that many U.S.
students are leaving high school without adequate

preparation in science and mathematics, whether for the
job market or for continuing their education. The reports
also identify specific school deficiencies: teacher
shortages, inadequate curricula, low standards of student
performance.

According to some critics (see, for example, Peterson,

1983; Stedman and Smith, 1983), however, not all of the
conclusions of the national commissions are adequately
documented. Yet the expressed concerns about deficiencies
already have led to initiatives by government and by the
private sector at the national, state, and local levels.
Legislation passed by Congress in 1983 made available

funds to the National Science Foundation to be invested
specifically in training mathematics and science teachers
and iT providing improved instruction in these fields,
and there were further congressional appropriations in
1984. More than 40 states either have increased high
school graduation requirements in mathematics and science
or are considering an 4.ncrease in requirements (Education
Commission of the States, 1983). University systems in
several states have announced higher admission require-
ments. State and loca_ initiatives provide in-service
education in mathematics or science for teachers already
practicing and encourage college students to embark on
careers in mathematics or science teaching. private
corporations are donating equipment, providing training
and research experiences for teachers and students, and
lending staff members to the schools for special programs.

The renewed interest and investment in precollege
mathematics and science education make it especially

important to understand the current condition of these
fields and to be able to track future changes. Two major
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reports on education released recently have urged that
educational progress be systematically monitored. The
National Science Board Commission (National Science
Foundation, 1983:12) recommends:

The Federal government should finance and maintain

a national mechanism to measure student achievement
and participation in a manner that allows national,
state and local evaluation and comparison of educa-
tional progress . . . (an) assessment mechanism is
needed to enable local communities, States and the
Nation to monitor their progress toward improving
mathematics, science and technology skills among
elementary and secondary students and to incorporate
such information into their program development
activities. . . . The Commission firmly believes
that achieving its educational objectives requires
regular monitoring of educational progress, and

that such monitoring will itself increase the speed
of change.

The report of the Carnegie Foundation for the Advance-
ment of Teaching (Boyer, 1983) recommends that new student
achievement tests be developed. They would be linked to
the content of the high school curriculum and would be
given to all students toward the end of high school to
evaluate what students have learned.

Even before the issuance of these reports, the National
Academy of Sciences and the National Academy of Engineer-
ing (1982) bad expressed concern about the status of pre-
college science and mathematics education and also about
the facilities available for monitoring the nation's
educational progress. A national convocation on pre-

college science and mathematics education held by the
Academies drew attention not only to the problems but
also to the lack of adequate information regarding

teachers, enrollments, and other important issues.
To lay the foundation for the development of a

monitoring system 4!or use at the national, state, and

local levels, the Committee on Indicators of Precollege
Science and Mathematics Education was createJ in 1983.
The committee is charged with proposing a framework for
an efficient set of education indicatorn, filling in the
framework to the extent possible with existing data, and
suggesting data and data analyses that will be needed in
the future fn: a continuing portrayal of the condition,of
precollege science and mathematics education. This report
covers the first phase of the acmes work.



478

4

Scope of Report

In the work discussed in this report, the committee
selected a preliminary set of indicators, based on the
kind of information that is generally requested by people
making decisions about education and on which some data
have been collected. The committee also reviewed the
information currently available on selected indicators
and has provided some findings on temporal trends and
comparisons with other countries. Lastly, the committee
has judged the extent to which the available information
can serve to construct indicators and has made recommenda-
tions for improvement.

This report is a preliminary statement rather than a
definitive document on indicators. It represents a first
attempt to select indicators of precollege mathematics
and science education that might be constructed over the
short range and presents the committee's recommendations
for improving the information pertinent to the selected
indicators. The report is addressed primarily to the
agencies that are most likely to develop and publish
education indicators for science and mathematics, the
National Science Foundation, the National Centow for

Education Statistics, the National Institute of Educa-
tion, the International Association for the Evaluation of
Educational Achievement, as well as to state and local
offices of education. It is also addressed to a wider
audience of educators, educational researchers, scientists
and mathematicians, with the intent of stimulating
critical comment that may help to advise those agencies.

This repot has several limitations. The committee
was asked to prepare a preliminary report promptly. Both
the shortness of time and budgetary restrictions placed
constraints on its work. As a consequence, the committee
chose to restrict its scope to indicators that can be

constructed from information already being collected at
the imatIonal, state, or local levels or that cc.ald be
collected by a modest extension of present data collection
activities.

In this report the committee summarizes conclusions
and makes recommendations regarding the quality of avail-
able information and its suitability for the selected
indicators The committee also derives from the data
some findings about the current condition of science and
mathematics education. In its interpretation of cited
studies, the committee routinely 'Nes focused only on

4 8 I
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statistically significant results as indicated by the
standard errors reported in the original sources.

The committee does not provide value judgments about

the findings derived from the studies and data cited. It
is the committee's view that such judgments should be made

by educators, scientists, legislators, school boards,
parents - -all those concerned with the quality of education

in this country- -based on a clear understanding of current
conditions and trends. The report tries to further this
understanding; it is not intended to be a certificate of
health or di report card on tha nation's mathematics and
science education.

The committee makes no attempt in this report to inves-
tigate underlying causes of the observed conditions.

Effective education policy requires, first, an understand-
ing of current conditions, second, a definition of
preferred conditions, and, third, an appreciation of

means for changing current to preferred conditions, which
in turn requires an understanding of their causes. This
preliminary report deals only with a portrayal of current
conditions; it does not define preferred conditions, nor
does it discuss how changes leading to the preferred
conditions might be brought about.

When projections about conditions over the next
several years are given, as in the section on teachers,
they are based on extrapolations of current modes of
school operation and on predictable changes such as
demographic trends. Possible structural reforms of the
present system, for example, that might accompany the
application of information technology to education, or
major alterations in the school curriculum with respect
to the content and sequencing of i4athematice, science,

and perhaps newly added technology instruction, would
alter the projections.

Logical next steps in the development of an adequate

monitoring system would entail considering more imagina-
tive and less conventional indicators that might serve to
guide policy for mathematics and science education, con-
sidering indicators that might be useful in the context
of possible changes of structure or function in the
education delivery system, and, of course, designing
better data gathering methods and analyses for all
indicators. In the next phase of the work, these
objectives will be addressed.

48,2
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SUMMARY

The first section of this summary presents a short
discussion, given in greater detail in Chapter 2, of the

reasons for choosing particular schooling variables as
the basis for constructing indicators. Subsequent sections
of the summary provide the committee's findings, conclu-
sions, and recommendations 'Ne selected indicators

related to teachers, currict ,ontent, instructional

time and course enrollment, r . atuient achievement in

science and mathematics.

Selecting Indicators

A large amount of statistical data and research in-

formation on education in general is available. At the

national level, the National Center for Education
Statistics (NCES), a component of the Department of
Education, publishes two major compilations annually.
The NCES and other components of the Department also
sponsor periodic surveys--for example, the National
Longitudinal Study of 1972 (NLS 1972) high school gradu-
stes and High School and Beyond Study (HSB), a survey of

1980 sophomores and seniors and 1982 seniors--unat provide

information on student enrollment and achievement,
although information specific to mathematics Lnd science

education is limited. The Department, through the

National Institute of Education, also supports the
National Assessment of Educational Progress (Nur), which
has gathered information nationwide on scholastic achieve-
ment (including mathematics and science achievement) and
student attitudes since 1969. The National Science
Foundation (NSF) has special responsibility in the area

of science and mathematics education: it Las sponsored

studies on science and mathematics in the schools and
published information from them and other sources. Both

NCES and NSF have provided support for U.S. participation
in the studies conducted by the International Association
for Evaluation of Educational Achievement (IEA).

Every state also has its own data collection system,
much of it devoted to fiscal, demographic, and managerial
information, but also including data on enrollments,

personnel, and student assessment, although there is
considerable variation in the types of data collected by

states and in the manner of collection. (Examples of the

types of data collected by states are given in the

4433
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Appendix.) The larger local education districts similarly
collect information they find necessary for their internal

operation as well as data requested by the state agencies.
Information systems of local education districts exhibit

an even greater diversity than those of the state systems.

Thus, considerable data are available on precollege

science and mathematics education, but they are derived

from diverse sources, address similar questions differ-

ently, and leave some r.,3tinent issues unaddressed. To

begin the development of an orderly monitoring system,

the committee's first task was to select a limited sat of

variables and measures deemed essential to portraying the

state of science and mathematics education. The committee

chose to concentrate on variables generally identified as

critical to the condition of education and on which there

were some data and information available. The outcomes

of science and mathematics education were considered

first, followed by the schooling processes and inputs

that can be associated with the selected outcomes.

Outcome Variables

The primary goal of instruction in science and

mathematics 's student learning. The mr'.t explicit

student outcome, and one that can be tied directly to

schooling variables, is the knowledge and skills gained

by students, that is, student achievement in science and

mathematics. Hence, the first, most obvious outcome

variable the committee selected is student achievement.

A second outcome often desired from instruction in

these fields is the development of more favorable student

attitudes toward science and mathematics. At this time

the committee is not giving emphasis to indicators on

attitudinal variables because their relationship to the

primary goal of student achievement (or to later-life

outcomes) is not clear. Other outcomes considered by the

committee included choice of college majors, choice of

careers, and later career paths. Each of these is impor-

tant to individual and societal goals and is relevant to

the distribution of human resources. Bowe-tr, the more

distant an outcome from the immediate purpose of instruc-

tion, the more tenuous the link and the more likely that

nonschool variables affect the outcome. Pending research

findings that more clearly link school experiences to

life outcomes, the committee did not chose indicators

representing such outcomes.
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As to measures of achievement, the only ones available
at the national level that are applicable to the whole
student population are test results from NAZP, NLS, and
HO. The committee does not believe that the scores
obtained on the Scholastic Aptitude Tests (SATs) developed
by Educational Testing Service (ETS) are appropriate mea-
sures of school outcomes for all students in science and
mathematics, because the population taking these tests is
self-selected and not representative of the whole student
population. However, for college-bound students who take
them, trends in scores on the achievement tests in
specific subjects also developed by ETS for the College
Board's Admission Testing Program and the tests of the
American College Testing Program give an indication of
changing levels of achievement over time in academic
subjects offered in high school.

Prom time to time studies of school achievement in
various countries are carried out. The most comprehen-
sive of these have been the studies conducted under the
auspices of the IEA. However, the most widely published
results for mathematics date back to 1964 and for science
to 1970. New IEA studies are currently under way in both
fields, and some preliminary results from these studies
are available.

Most states have assessment programs as well, although
they vary from state to state; they generally involve
selective achievement tasting at several grade levels,
sometimes using commercial tests, sometimes state-
cons_ructed instruments. State tests are used for a
variety of purposes: for assessing absolute achievement,
for determining competency, for comparison with national
results, for oompa:ison of schools and school districts,
for checking on tho adequacy of curricula and instruction.
Some of these purposes require periodic adjustment of the
tests, which makes comparisons over time hazardous.

Using test scores as measures of student achievement

assumes at least moderate test validity for the assess-
ment of student learning. Unfortunately, it has p:oved
difficult with current testing methodology to construct
tests for widespread use that adequately asses the range
of complex skills and in-depth understanding needed for
proficiency in mathematical or scientific concepts and
processes. The committee, in its recommendations, dis-
cusses the importance of improving tests, especially for
testing the knowledge and skills acquired by individuals.
Nevertheless, the committee has concluded that existing
tests of mathematics and science of the kinds used by

485
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NAEP, HSB, and IEA are sufficiently valid for the purpose
of indicating student achievement at the group level.

Process Variables

The selection of student achievement as t e outcome
variable of greatest interest determines to a consider-
able extent what schooling input and process v-riables
need to be selected, namely, those that have sz .z. causal
relationship to student achievement. One process variable
in particular is assumed in educational practice to be

closely linked to student achievement: enrollment in or

instructional time spent on the requisite subject. And

recent work on the achievement of high school students in

mathematics and in science documents the positive effects
of time spent on relevant instruction or courses, especi-
ally if instructional time is managed efficiently; in

fact, it appears to be one of the most robust findings
coming from major longitudinal studies and assessment
efforts. Consequently, based on research evidence as
well as oh educational practice and experience, the
committee decided that course enrollment and instruc-
tional time spent on subject matter should be considered

key process variables in indicators of mathematics and

science education. A related exposure component is time

spent on homework, which appears to be associated with
student achievement, and it is included as part of these

process variables
Selection of course enrollment and instructional time

in no way is intended to minimize the importance of such
other process variables as teacher behaviors, atucient
behaviors, and classroom environment, but because of the
present state of knowledge about the relationships between
these variables and student achievement and about how to
assess them, the committee decided it would be premature
to use them at this time as indicators of mathematics and
science education.

Input Variables

In addition to outcome and process variables, a third
set of vazAebles in measuring science and mathematics
education are schooling inputs. The most obvious inputs

are numbers (and quality) of teachers responsible for

those areas of instruction and the content of the

curriculum. 486
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Looking first at the numbers of mathematics end
science teachers, reasonably consistent statistics are
available from NCNB and the National Science Teachers
Association. However, the significant indicator is not
the supply of teachers, but the supply compared with the
numbers needed: this comparison must be based not only on
the size of the existing pool, but also on the teacher
turnover rate, total high school enrollments, and the
effects of increased high school graduation requirements

that are being mandated by a number of states. But even
good estimates of the numbers of teachers do not take
into account quality, the competence of either those
teachers now assigned to mathematics and science classes
or of those entering the fields.

There is no nationally accepted standard for a quali-
fied science or mathematics teacher. While certification
can be used as a first approximation of quality, certifi-
cation requirements vary considerably from state to state.

Hence, estimates of the numbers of qualified people teach-
ing mathematics or science are open to question. In spite
of these difficulties in measuring the supply and quality
of teachers, however, the committee decided that their
importance warranted selecting them as variables.

The argument for selecting content of curriculum as a
variable is analogous to that for selecting instructional
time/course enrollment: the subject matter actually
taught is important to student achievement. Recent
syntheses cf the sizable research literature on the
efficacy of alternative science curricula and data from
NAEP and HSB support this assumption. It should be noted
that, of the variables the committee considered it impor-
tant to assess, this one has received the least attention,
probably because it is the most difficult to track.

Two other indicators of input were considered by the
committee: public attitudes toward science and mathe-
matics education and funding for education. Examining
the results of 15 years of polling by the Gallup Organiza-
tion on the public', attitudes toward education yields
consistent results: mathematics ranks high in importance
as a school subject and science generally ranks in the
middle. Since these public attitudes appear to have
changed little over the last 15 years, and since the
relationship between public attitudes and schooling
outcomes Le tenuous, at best, the committee decided not
to recommend the c.evelopment of further indicators fo.
this variable.
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With regard to funding, it is widely assumed that the

quality of schooling is a direct function of the amount
per pupil of financial support provided to a school;

however, research studies do not consistently yield that
conclusion. Major cost factors are teacher salaries,
class size, and expenditures for physical plant and
facilities; none of these has been demonstrated to relate
consistently to student learning. Of course, one might
speculate that higher salaries would attract to the
teaching profession many highly competent persons who in
the past have chosen other, more lucrative, occupations.

Even if research results more clearly supported the

hypothemis that increased financing yields better learning
in the schools, serious problems would remain in using an
index of financial mupport as an indicator of mathematics
and science education. For example, data would need to
be collected for salaries of teachers in mathematics and
science, rather than for salaries of all teachers. In
addition, some adjustment of reported financial data
would have to be made to compensate for widely differing
costs of services in different regions of the country and
even in different communities within a region. For these
reasons, the committee decided not to use any financial
data as indicators of science and mathematics education
at this time. Given interest in the funding of education
as well as the mixed research findings, however, financial
data should be retained for future consideration as an
indicator.

In sum, the committee identified a minimal set of key
variables that should be monitored, shown below, as a
beginning set of indicators of the condition of precollege
science and mathematics education. The rest of the chap-
ter presents the committee's findings, conclusions, and

recommendations about that condition using the four
selet:ed variables. They are presented in the logical
order of inputs, process, and outcome.

Although the committee selected for the development of
indicators four aspects of precollege mathematics and
science education generally recognized to be essential,
due to limitations in the data base, only partial and
limited indicators of these aspects can be constructed at
this time. The committee has developed recommendations
designed to improve the quality of available data and
thus to enhance the value of these indicators.

Even at their best, these indicators are not sufficient

to provide an adequate portrayal of the state of science
and mathematics education in the nation's schools. There
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is a need to search for more imaginative and less con-

ventional indicators to guide educational policy, includ-

ing new indicators that have the potential to take account

of likely changes in the function and structure of educa-

tion. Moreover, many important issues about science and

mathematics education cannot be understood by numerical

indicators. Therefore, any portrayal of these fields

must also include studies directed toward understanding

the qualitative causes of the observed conditions.

Teachers

Findings: Supply and Demand

Aggregate Quantity

Forecasts of aggregate supply and demand of

secondary school teachers in the physical and biological

sciences and in mathematics show shortages over the next

several years in mathematics and the physical sciences.

A low estimate, based on little change in current trends

of overall supply and demand, indicates an annual short-

age of 2,800 science teachers, mostly in the physical

sciences, and 3,700 mathematics teachers. If teachers

currently assigned to mathematics and science classes but

not qualified to teach these subjects were to be replaced

at a rate of 5 percent per year of all teachers in these

fields, the annual shortage would be 9,200 in mathematics

and 8,000 in science. Both these forecasts are driven by

the education system as presently constituted and do not

take into account the possibility of structural reform.

0. 489
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Aggregate estimates of teacher supply and demand
mask great differences among regions of the nation,
states, and local school districts within states.

Uncertainties

All estimates of teacher supply and demand are
accompanied by large uncertainties.

With respect to supply, there are three major gaps in
knowledge:

(1) The data on the actual numbers of teachers

assigned to mathematics and science classes axe
inadequate, especially as aggregated at the
national level.

(2) The number of inactive teachers who return each

year to fill vacancies is unknown. Since $he
number of trained teachers who do not enter
teaching or who leave teaching in sizable, this
represents a considerable resource. The number
of teachers drawn from the inactive pool may
increasa as desirable job opportunities arise.

(3) The most recent data on the annual supply of
newly certified entrants to teaching--1,200 in
mathematics and 3,600 in science--are 4 years
old. Hence, the effects of current incentives to
draw people into the field are unknown. The

incentives include loan programs for college
students preparing to be teachers, in-service
training for out-of-field teachers, and employ-
ment of retired scientists and engineers as
teachers.

With respect to demand, there are four unknowns:

(1) While enrollments are dropping, vacancies tend to
be filled with teachers from other fields who
have tenure in a district, rather than with new
entrants certified in the field with vacancies.
This pradtice, the extent of which is unknown,
reduces the demand for additional teachers, even

though it may be detrimental to the quality of
science and mathematics teaching.

(2) The extent to which school systems will seek to
replace out-got-field teachers or will choose
instead to provide in-service training is unknown.

i. 490 :e
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Such choices will in part be influenced by state
and federal support policies for teacher education
and in part by local board policies and teacher'
contracts.

(3) To the degree that increased high school
graduation requirements will entail having to
offer more courses in mathematics and science,
teacher shortages will be aggravated, but how
much is unknown.

(4) Demand forecasts are generally based on
extrapolation of current conditions, taking
account of likely changes in enrollment, class
size, and curriculum. They do not take into
account possible structural changes in the
education system.

Findings: Quality

Lack of Information

Adequate information is lacking on the quali-
fications of the teachers who are responsible for
teaching mathematics and science in high school,

middle/junior high school, or elementary school.
Information on certification, the only proxy

available for qualification, is lacking for all but new
entrants, although data on a national sample of the
teaching force are now being collected.

Requirements for Teaching Mathematics and Science

Even if available, information on certification
is of questionable use as a measure of qualification
because state certification requirements and preservice
college curricula reflect a wide range of views on what
constitutes a qualified or competent teacher in mathe-
matics or science. Moreover, teachers currently cer-
tified obtained their certification at different times
that may have required different types of preparation:

therefore, certification evAn within thi same state does
not connote equivalent preparation.

Although guidelines on teacher preparation
developed by professional societies are generally

available, they have not been uniformly adopted.

1
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Conclusions and Recommendations

Supply and Demand

A suitable indicator to assess the sufficiency of
secondary school science and mathematics teachers would
be either the ratio of or the difference between projected
demand and anticipated supply of qualified teachers. The
ratio would indicate how close to balance demand and
supply are; the difference would indicate the number of
teachers that need to be added or that exceed the demand.
The construction of such an indicator on teacher demand
and supply is at present not feasible at the national
level because of the lack of a meaningful ,4ommon measure
of qualification.

individual states and localities might construct
this type of indicator by using certification as as.
approximation for qualification or developing alternative
criteria for teacher competence. In each case, an ade-
quate determination would entail estimates of both demand
and supply under alternative sets of assumptions about
anticipated enrollments in mathematics and science
classes and new entrants into the teaching of these
fields. Aggragstion of the state data might provide a
useful national picture, especially if, in addition,
information was reported concerning differences among
states.

Quality

The disparate views on teacher qualification and
the variation in certification standards indicate the
need to rethink the initial preparation and continuing
training appropriate for teachers with instructional
responsibilities in science and mathematics. Guidelines
that have been prepared by professional societies need to
be considered by the wider educational community, includ-
ing bodies responsible for the certification of teachers
and accreditation of teacher education programs. Require-
ments should be detailed separately for teachers in ele-
mentary school (grades 1 to 5 or 6), middle or junior
high school (grades 6 or 7 to 8 or 9), and high school
(grades 9 or 10 to 12), with particular attention to
requirements that can be transL.red into effective college
curricula and in-service education for teachers.

492
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The development of guidelines for the preparation
and continuing education of teachers would be advanced if
the attributes of successful teaching in science or

mathematics were better understood. Further research is
necessary on the relationships between teacher training
and student outcomes; for example, the effects on student
achievement of different types of preservice and in-
service training and o2 teaching experience. Current
initiatives to augment the pool of science and mathe-
matics teachers should be monitored to assess their
effectiveness.

Curriculum Content

Findings

Opportunity to Learn

Exposure to specific content as conveyed by
curriculum materials and explicit teaching is a critical

factor in student achievement.
Although commonly used textbooks and tests

introduce a modicum of similarity in the range of topics
generally treated within a year's course of instruction,
emphasis varies from text to text, class to class, and
test to test. Hence, for the nationclly normed achieve-
ment tests often used at the elementary and middle school
levels, there may be a discrepancy between a student's
opportunity to learn and the suldect matter covered on

the test, while at the same time the student may have
learned considerably more than the test indicates.

Textbooks and Courses

To a large extent, the content of instruction is
based on the textbook used in a class, yet there is no
continuing meonanism to encourage periodic and systematic
analysis ,f the use and content of science and mathe-
matics tmtts. The Commission on ExcellInce in Education
has called for more widespread coneumer information
services for purchasers of tee ,.

At the secondary school Ie.)1, and particularly
in mathematics, course titles are a questionable indicator

of content studied. The current praqtice of accepting
similar course titles as representing exposure to similar
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material is Likely to produce data of questionable
quality.

Conclusions and Recommendations

Curriculum Content

There are no established standards for content

derived either from past practice, practice elsewhere,
anticipated need, or from theoretical constructs
developed, say, from the nature of the discipline being

taught or from learning theory. Until some consensus can
be reached on instructional content that represents
desirable alternatives for given learning goals, it is
premature to suggest a specific indicator for this area.

4 Although the identification of an indicator for
the content of mathematils and science instruction is not
feasible at present, this does not alter the importance
of this schooling input. Finding out what content
students are exposed to is a necessary first step.

When information on what is currently taught has
been collected and arslymed, reviews of the curriculum
should be done by scientiss, mathematicians, r d other
experts in the disciplines as well as teachers and
educators. The reviews should evaluate material covered
at each grade level or by marses, such as first-year
algebra or introductory biology; consider relationships
among grade levels or courses; and identify the knowleds.
and skills expected of students at the completion of each
grade or coJrse. Such reviews are needed in conjunction
with addressing the critical matter of what content
should be taught in mathematics and science.

Textbooks and Cenrses

At a minimum, periodic surveys should be conducted

to determine the relative frequency of use of various

mathematics and science textbooks at each grade 'level in
e lementary school and for science and mathematics courses
in secondary school. Timing of surveys should take :.:nto

account the common cycles of textbook revision.
Surveys of textbook use should be followed by

content analyse'. of the more commonly used texts.
Analyses should proceed along several different lines:
balance between the learning of recorded knowledge

*
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(concepts, facts) and its app-A-Tation (process), emphasis
given to specific topics, adherence to the logic of a
discipline, opportunity and guidance for student discovery
of knowledge, and incorporation of learning theory.

Intensive studies should collect information from

teachers and students on topics actually studied w,lhin a
given grade or course. Observation of samples of indi-
vidual classrooms can help to document the content of
instruction. Such studies could help to inform curriculum

decisions by local districts, even though the results may
not lend themselves to generalization over a state, let

over the United States as a whole.
Improved definitions of secondary school courses,

based on their content, should be developed. As a first
step, use of a standardized course title list, such as A
Classification of Secondary School Courses (Evaluation
Technologies, Inc., 1982), should be considered.

Tests

Critical analysis of standardized tests should

continue so as to establish their degree of correspondence
to the instructional content of the class subjects for

which they are used. Consideration should be given to
inviting the judgment of teachers (and older students)
concerning the students' opportunity to learn the material
that is covered on each test.

Instructional Time and Course Enrollment

FAndings

Instructional Time and Student Learning

The amount of time given to the study of a
subject is consistently correlated with student per-
formance as measured by achievement tests, at the
elementary school as well as at the secondary school
level.

Time spent on homework is also correlated with
student achievement. The attention paid to homework by
the teache. affects its contribution to student
performance.
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Measuring Instructional Time: Elementary School

For elementa:y schools, not enough data are
available to discern clear trends over the last 20 years
with respect to amount of instructional time spent on
mathematics and science. On average, about 45 minutes a
day are spent on mathematics and 20 minutes on science.
Existing infLrmlition, however, points to great variability
from class to class in the amount of time given to in-
struction in general and to each academic area
specifically.

Measuring Instructional Time: Rich School

The average high school senior graduating in the
early 1989e has taken about 2-3/4 yea's of mathematics
and 2-1/4 years of science during grades 9-12.

Compared with 20 years ago, average enrollments
of high school students in science have declined. while
this trend now appears to be reversing, enrollments have
not returned to the level of the early 1960s.

High school enrollments in mathematics have
increased over the last decade by about a semester.

College-bound students are taking more mathe-
matics and physical science courses in secondary school
than they did 10 years ago, and the increases were con-
tinuous throughout that period. The gap in enrollment
between males and females in advanced mathematics courses
is narrot4.ng.

A number of problems attend enrollment data
currently available: uncertainties generated by using
self- reports, differences in questions and method from
survey to survey, and ambiguities created by similar
ccurse titles in mathematics that refer to different
content or different levels of instruction.

Conclusions and Recommendations: Elementary School

Measures of Instructional Time

The average amount of time per week spent on
mathematics instruction and on science instruction should
be measured periodically for samples of elementary
schools. This measure would serve as an indicator of
length of exposure to pertinent subject matter; values

,11 496
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can be compared for different years. Care must be taken,
however, to ensure common understandings in collecting
measures of time as to what constitutes science or mathe-
matics instruction. Time given to mathematics or science,
expressed as a percent of all instructional time, would
indicate the priority given to these fields.

Efficiency of instruction should be assessed by
comparing allocated time with instructional time and with
time that is actually spent on learning tasks that appear
to engage students, as established by observation.

Time spent on science and mathematics instruction
in elementary school should be tracked on a sample basis
at the national, state, and local levels. Logs kept by
teachers could be used for this purpose, with selective
classroom observation employed to check their accuracy.

Improving Methods for Collecting Information

Time allocated by the teacher to instruction in
not equivalent to time actually spent by the student.

Classroom observation is needed to differentiate between
the two. Time spent on such different components of
instruction as laboratory work, lecturing, and review of

text or homework may also affect student outcomes. Case
studies that document use of instructional time are
expensive, but this variable has proven to be a suffici-
ently potent mediator of learning that the investment
appears warranted.

Experimentation and research should be carried
out to develop a proxy measure for time spent on
instruction that would permit collecting the pertinent
information at reasonable costs.

Further documentation is needed to establish the
variability of time spent on instruction over classes and
over calendar time. The results of such documentation
should serve to establish the extent and periodicity of
data collection needed for this indicator.

Conclusions and Recommendations: Secondary School

Measures of Course Enrollment

For grades 7 to 12, enzollments in mathematics
and science courses at each grade level and cumulatively
for the 6 years of secondary school or for the 3 or 4

497
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years of senior high school should be systematically
collected and recorded. (See the pertinent recommenda-
tion in the above section on curriculum content.)
Alternatively. mean number of years of mathematics or
science taken or eercentages of students taking 1, 2, or
3 or more years of such courses can be used as a measure.

The disparities in mathematics and science enroll-
ment among various population groups warrant continued
monitoring, so that distributional inequities can be
addressed. National data on student enrollments collected
in connection with the periodic surveys recommended above
may be insufficient for this purpose. States should
consider biennial or triannual collection of enrollment
data by gender, by ethnicity, and by density of the
school population.

Improving Measures of Course Enrollment

Comparisons of enrollment over time are likely to
be of great interest, but high-quality data are needed.
Obtaining such data requires consistency in the design of
surveys, date collection, and analysis. it also requires
reduction of current ambiguities, for example, using a
standardised system for describing courses, relying on
transcripts or school enrollment logs rather than on
student self-reports, and sampling a comparable universe
from study to study.

The periodic studies of high school students have
provided useful informrtion, but greater effort should be
directed toward reducing methodological dissimilarities.
Also, the time between studies sometimes has been too
long. Surveys of the type represented by High School and
Beyond and HASP should be repeated no less than every 4
years.

Time spent on homework in mathematics and science
should be documented at all levels of education. Studies
need to record how homework is used to support in -clasp
instruction in order to prompt the use of better measures
of total learning time in each grade.

Assessing the Effects of Policy Changes,

Many states are increasing requirements for hit"
school graduations some state university systems are
increasing requirements for admission. The effects of
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these policy changes on student ewollment in high school
mathematics and science courses and on the content of

these courses should be monitored.

Student Outcomes

Findings

Tests

It has prove' difficult with current test
methodology to construct tests that can be used for large
numbers of students and yet are adequate for assessing an
indiviaual's cognitive processes, for example, the ability

to generalize knowledge and apply it to a variety of

unfamiliar problems. However, existing tests of mathe-
matics and science of the kind employed by NAEP, ESE, and

IRA are sufficiently valid for the purposa of indicating

group achievement levels.

Achievements All Students

Evidence suggests an erosion over the last 20

years in average achievement test scores for the nation's

students in both mathematics and science. Results of the

most recent assessments indicate a halt to this decline

and, at some grade levels, even a slight increase in

scores in mathematics. Much of this generally observed

but small increase is due to increasing achievement

scores for black students, especially for mathematics in

the lower and middle grades.
Analysis of the most recent NAEP mathematics

assessment yields evidence that gains have been made on
computational skills but that there is either no improve-
ment or a slight decrease in scores on test items that
call for a deeper level a understanding or more complex

problem-solving behavior.
Available information on how well U.S. students

perform compared with students in other countries shows
U.S. students generally ranking average or lower, with

students in most of the industrialized countries perform-
ing increasingly better than U.S. students as they move

through school. Taking account of different student

retention rates in different countries changes this
finding somewhat in favor of the Untted States, but the
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most recently available data, especially data comparing
the United States to Japan, are unfavorable for the
United States.

Achievement: College Bound Students

There is evidence that college-bound students
perform about as well on tests of mathematics and science
achievement as they did a decade or two ago.

Conclusions and Recommendations

Assessments of Achievement

Systematic cross-sectional assessments of general
student achievement in science and mathematics, such as
the ones carried tut through NASD, should be carried out
no less than every 4 years to allow comparisons over
relatively short periods of time. The samples on these
assessments should continue to be sufficiently large to
%now comparisons by ethnic group, gender, region of the
country, and type of community (urban, suburban, rural,
central city).

Longitudinal studies such as High School and
Beyond are important for following the progress of
students through school and later and should be
maintained.

International pssessments in mathematics and
science education such as those sponsored by IBA need to
be carried out at least every 10 years.

Tests

Developmental work on tests is needed to ensure
that they assess student learning conidered useful and
important. Inettuments used for achievement testing
should be reviewed from time to time by scientific and
professional groups to ensure that they reflect contempo-
rary knowledge deemed to be important for students to
lawn. Such reviews may lead to periodic changes in test
content - -an objective that must be reconciled with the
goal of being able to compare student achievement over
time.

530
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Work is needed on curriculum-referenced tests
that can be used on a wider than local basis, especially
for upper-level courses. This work will require careful
research on the content of instruction, tests constructed
with a common core of items, and alternative sections of
tests to match curricular alternatives.

Assessments should include an evaluation of the
depth of a student's understanding of concepts, the
ability to address nonroutine problems, and skills in the

process of doing mathematics and science. Especially for
science, it is desirable that a test involve some

hands-on tasks.
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IZAAK WIRSZUP

rirUnited States is now facing one
f the sternest chalknges in its

histon Its current poor standing
on international companions of school
mathematics and science achievement
has been as paradoxical as it has been
painful On the one hand, the U S is
still acknowledged to be the world leader
in science and technology It is a nation
whose scientific elite for the past 50
years has been in the forefront of re-
search and discovers, a countn whose
major uniseruties and training pro-
grams are the env. of the world and a
magnet for students, scholars, and sci-
entists from other continents America's
economic power has conserted sewn-
nfic and technological breakthroughs
into top - quality mass-produced con-
sumer goods and services, its medical
achievements base made possible su-
perb health care and offered a model for
other countries The U S has also de-
veloped a system of Lisle education that
is among the sen finest in the world
Ncnerthels American public school
education espccialls in the areas of
science and mathematics, is in danger-
ous conchton

Oka the past two decades mans Indus-
t' allied nations such as Japan and the
countries of 1% estem Europe and even
emerging nations such as horn and Tai-
wan have recorded itstanding achieve-
merits in the education of the general
population Since 1966. the communist-
bloc countries have launched an educa-
tional mobilization adopting general
education standards and technical train-
ing programs of unmatched qualm and
magnitude During this same pencd the
overall achievement levels of Amencan
serondan school graduates have not olds
faikd to rase, but actual,. plummeted
The same downward trend can be wen

literacy and basic skills where levels
which nsas have been sufficient for sur-

DECIA110.11 VISNVil ANY 1954

vival sears ago are total's inadequate in todas's world The well-wnnen
but unfortu iatels understated report of the National Commission on
Excellence in Education has provided the latest chapter of
documentation for the &Tine of American schools

In brief, the educational level of the
American atizenn is dreads basing a
tembis damaging effect on our produc-
tivin and general economs Further-
more, no matter how much we
invest in militan technology,
educational decline will
continue to under-
mine oar national
defense

It is ironic that
our school ustems ,

are now producing
graduates who, in the
mamrin are intellec-
tualls remote from the
great American accomplish-
moots in space exploration,
nuclear power, computers, and
other technological wonders of the 20th
centun Todas most Americans lack
the science training to understand the
essence of these achy-nemenb, and few
can share 111 the es:dement of scientific
discosen on ans level

The Educational Crisis
A careful examination of our current
educational programs in the lisht of
anticipated educational, economic and
defense needs will enable us to deter-
mine what changes must be made in
oer schooling The seriousness of our
educational crisis was first made clear b
comparative studies of American and
Soviet mathematics and science edica-
non programs It Inas therefore be ap-
propriate to re, icy. a few of these striking
comparisons to illustrate the real enor-
nuts of our predicament
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Izaak Venszup is Professor of 'llathemat-
tcs, Unnenth of Chicago, Chicago Illi-
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"Me vast majority of our high school
graduates have not studied
chemistry, geography, or a
language ... they cannot even apply
basic mathematics and science to
simple jobs."

The 'urrent seconder(' school gradua-
bon rats in the Soviet Union is 90
percent. in Japan 95 percent. and in the
U $ only 7:. percent Even more tell-
ing than these general statistics are can-
paruons of programs and enrollments m
specific subject areas

Of some four million Americas
students who reach the age of 17 each
year, at least 70 percent have been
taught arithmetic for nine years Nine
years of repetitious dnll result in feelings
of boredom and incapacity for the stu-
dents, who usualh emerge from a de-
moralizing andunetic experience with-
out the inclination or the ability to
pursue either secondary school algebra
and geometn or technical/vocational
training In almost all other industrial-
ized countnes. children complete arith-
metic in six years. in the USSR. anth-
mehc corn!: .red ugh intuitive geometry
u taught in five sears

°nil half of our students take as
much as one year of plane geometry
Most of these never learn geometry
because we attempt to teach it in a
single leaf. while empirical evidence
and modern educational psychology Sell
us emphatwall% that we cannot Fut-
themiore. our high school studenb arc
not being taught sold geometry There-
fore. then inch have the workable per
ception of three-dimensional space that
is essential to wars areas of science,
technical design, and engineenng In
contrast. all So% let students study geom
etn continuously over a ten-near span.
fise Years of intuitive geometry tat least
One hour per week in grades one
through 0.0. three of semi-rigorous
plane gcomesn (two hours per week),
and tuo of solid geometn (two hours per
week)

While the great matonh of Amen
cans are struggling with nine sears of
arithmetic. Soviet students are working

AP

5 4



502

through a challenging and comprehen-
sive compulsory mathematics curricu-
lum that comprises six houn per week
m grades one through eight and fise
hours in grades nine and ten (a total of
nearly 2,000 class hours over ten years)
In this ten-year period the Soviet p.o-
gmm coven the equivalent of at least 13
years of American schooling in mathe-
stones, and does so much more thor-
oughly and effectively, cLiminating in a
calculus course taught in grdes nine
and ten

American secondary school phys-
ics. another building block of science
education and technical training, is an
extremely poor condition and must be
changed radical'. Less than a sixth (16
peteent)of our high school students take
Well a one -year COWSe in this disci-
pline. while in the USSR all secondary
school student. take a compulsory five-
year sequence of physics courses The
iota number of physics teachers for
IOW 16,000 U S school distracts is less
than 10,000 and shnnking rapid)) The
total number of physics teachers in So-
viet general education de) schools alone
is 123,000. and the USSR trains anoth-
er 8,500 specialized physics teachers
every year

The pattern continues in other sub-
sects In chemistry, only a third 135
percent) of our high school students take
a one-rear course, while all Soviet stu-
dents complete four sears of chemistry.
including a full year of organic chemis-
try Soviet students also revels e six years
of compulsory training in biology (com-
pared to the one-year biology course in
the United States), one Year of astrono-
my, three Years of mechanical drawing,
and ten Years of workshop and technical
training

Our educational cnsis is by no
means limited to mathematics and the
sciences On), 16 percent of our stu.

5'0 5

dents recene an' exposure to geogtaphs
as a separatt subject, mostly in the form
of a c.ie-semester course Ceog aph.
training has all but chAppeared In the
Soy let Union on the other hand, all
students take a fiye-,ear sequence of
courses in the physical, economic, and
political geography of the USSR and the
world The total number of geography
teachers in the Sovie' general education
das schools is 98,000, and 6,000 spe-
cialized geography teachers are bean.;
trained every year

Al) Soviet children are obliged to
take seven years of a foreign language,
while fewer than 18 percent of U S
public high school students studs any
foreign language, and fewer than 4 per-
cent receive more than two years of
foreign language study

Soviet training programs for skilled
workers and white - collar technicians are
based on a general secondary education
which includes mathematics, physics,
chemistry, geography, economics, in-
ternational relations, history, and for-
eign languages and corresponds to at
least 13 to 14 s -ars of the best American
schooling, achiesed by onls a small
fraction of our own young people

The vast maionty of our high school
giaduates base not studied physics.
chemistry, geography, or a foreign lan-
guage and hase had only a modicum of
mathematics 1 4 onl do Me+ lack a
solid foundation for further training;
they cannot even apply basic mathemat-
ics and science to simple lobs This
results in a personal tragedy of shatter,
hopes for countless soung Amencans It
is also a national 'raged,. for it dimin-
ishes America's °serail position in the
world and places a tremendous burden
on the economy and society. which
must bear the staggering costs of unem-
ployment. on industry. which must in-
vest huge sums nen for narrow, 51- art.



term training and on institutions of
higher kerning, winch must provide
costly remedial courses

Some Aspects of the Present Crisis
The condition of Amencan education is
an extremely complex but sensitive issue
that deniznds objective and thorough
anahsis and sober assessment If we are
to root out the sources of our current
crisis, our perceptions must not be
blurred by wishful thinking, paranoia,
Or any other predisposition to commend
or criticize With this in mind, let us
take a bnef look at three areas in which
foreign efforts may suggest possible new
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approaches to the educational crisis in
the United States

Teachers A country's educational As-
tern is a reflection of the entire society in
all its complexityIts history, its cul-
ture, its aspirations and values Ours u
now producing alarmingly low numbers
of competent teachers, particularly in
mathemabcs and the sciences Non-
CPT petitne salaries and stressful work-
ing conditions are largely to blame But
the root of the problem has been wide-
spread public indifference to the qualit%
and status of teachers an the U S These
circumstances canrot help but have a

permnous efect on all aspects of
schooling

Most of the students now entenng
schools of educeionthat u, candi-
dates for teaching posiborurank in the
lowest fifth of high school students tak-
ing the Scholastic Aptitude Test Fur-
thermore. possibl as a holdover front
the is of the one-room schoolhouse,
Amman elementary school teachers,
many of whom have no specialized
training, are expected to teach mathe-
matics This u unfair to the teachen
and often very damaging to the chil-
dren When the elementary school
teacher corps is so poorly treated, poorly
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t-aored and pool.% &plot ed, it is no
wonder that their students earl, on de-
velop negative attitudes, particularly to-
ward mathematic .14 the sciences

What has helped to make the remark-
able achlexements of Soviet mathemat-
ics education possubk is that from the
fourth grade on. the suhtecl us taugnt to
a specialized mathematics teacher
whose 'raining is equivalent to at kast a
master s degree program in mathematics
in the United States Even elementan
school teachers trades one through
three) recene extensive training in
mathematics. th- sciences and educa-
tional pstchologt and teaching method -
ologs based on advanced research The
same applies to the teaching of science
and other subiects from the fourth grade
on

Educational Psycholog and Cornet.-
lum Design The stead, decline
American school mathematics educa-
tion has brought calls for new teacher
training new cumcula and materials,
and new "technological instructional
media For reforms to hate a lasting
impact hoses er, the, must be based on
a genuine understanding of the nature
and development of the conceptual and
cognitive processes ins olted in teaming
mathematics

The Sot let Union has made tremen-
dous efforts mer the past 40 tears to
studs the pst chologrtal aspects of math-
ematics learns. This has resulted in a
large bode of outstanding research and
unexcelled levels of mathematics
aches ement for the general population
Focuses of Sot let research include prin-
ciples of mathematical conceptualiza-
tion problem soh mg. logical reason-
ing programmed instruction, spatial
perception and methods of discerning
and detcloping mathematical abilities

The Sot let school niathematres cur-
riculum has been designed deteloped

reused, and tested met more 'han a
decade with the participation of teams of
world-renowned research mathemati-
cians, leading mathematics educators.
outstanding teachers, and specialists in
the pstchologs of learning and teaching
mathematics

The Sot lets hate also proven adept at
exploiting foreign educational research
In 19;9 a French periodical printed a
paper In Pieter van Hide entitled La
pensee de l'enfant et la geometric'
("Children's Thinking and Geometry ")
one of the most important break-
throughs in the pstcholoin of learning
and teaching geometn Pieter and Dina
tan Hiele-Celdof, together with their
professor the famous Dutch matluma-
hewn and educator Hans Freudenthal
introduced the idea of five 'etc's of
pstchologrtal development in geome-
tn The paper went tirtuallt unnoticed
in both Western Europe and the United
States I was fortunate, however, to
learn from Russian monographs of the
tan Hide paper and of signoicant re-
search and experimentation done In the
Soviets on the tan Hicle.Freudenthal
theon The Russians had not onit tern
fled and refined the tan Hides' work,
but had subsequently adopted this the-
on as a foundation of their nett geome-
tn curriculum and their innovations in
the methodologt of teaching geometn

Since American students who take
the one-tear school course gencrallt
hate no prior knowledge of gcometn
and are at tan Hick s first pstchologrtal
lexcl of deselopmerit. thcs cannot be
expected to master material from the
fourth detcropment level

As for high school science man, of
the inch% idual p- 'grams and textbooks
for the kmencan one sear phi sics and
chemistn courses 'sat resulted from (lie
post-Sputnik nal I curriculum re-
turnIS are quite ,Acrn and COMpfe-

,9 7

"Most candidates for
teaching positions
rank in the lowest
fifth of high school
s-Idents taking the
Scholastic Aptitude
Test."

hens', e Some of them hate served a
valuable function in training a new
corps of outstanding scientists from
among our academicallt superior stu-
dents Yet these packaged one -rear
courses are, like our geometn course,
written at the highest developmental
lend, with little regard for the students'
learning processes For the general pop-
ulation, these courses are mph too
intensit e and thus Iota% inappropriate
This is one of the main reasors win
enrollments an pm srts and cherinstn
are so low

In the Sotret compulson fire -sear
pht sics sequence. the student is first
offered two sears of intuitne. descrip-
the and expenmental phssies two
hours per week, then he or she is en-
posed to phYsics for three sears (three.
four and fit c hours per week. respee-
melt I at increasingly higher lends of
sophistication and rigor Sot let research
in the pm chologl of learning and teach-
ing mathematics and science has been
armed particularlt at achiet mg this ter
of level- lit -level masters The "pack-
aged one-sear CoUtSt in pilules (at-
tempted milt ui the U S should be
replaced In a multi, tar sequence two
to class hours per weeks The same
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"As standard measures
of academic
performance show, our
educadonal system is

fewer and
Ctuati students in
all fields.*

applies OUT one-year chancery
come

Commitment Some commentators
have remarked on the fadure of dots to
make lasting improvements in educe-
bon m the penod aRer Sputnik If one
examines the facts, these eiods have
had only limited effect for two reasons
above aU these reforms were geared to
the more irk student, and the impulse
was not sustained, perhaps became of
the naive hope that short-range or
one-shot effort could wise deep-seated
long-term problems This is in sharp
contrast to Soviet or Japanese programs
developed over a period of decades.

It lik01 7^ man to produce a qualified
scientist or engineer, of which tLe first
10 to 12 sears .itrairing are crucial If
our public schools cannot attract and
hold students to the sciences, a genera-
bon of future anenbsb will be lost form-
er Yet, as the standard measures of
academic performance sh.m, our edu-
cabocsal swim Is producing fewer and
fewer able students in all fields

Recommendations
The challenge to the it S is formida-
ble ROTOIV1111 our educational cuss
will be an undertaking of unprecedented
magnitude This will mean raising the
nation's general level of educational
achievement In some three to four
yearsequivalent to the level aheady
aches ed by .he Japanese It will require
a sustained effort In all segments of our
maw private and public investment.
and, above all. imaginative and engaged
leadership at all levels of government
Our goal should not be to imitate for-
ew methods or systems but to conceive
whatever new forms of American educi,
bon are necessan for the continuing
(math of our county and its people

I would make the following ree,m-
mendationi for cumcular refo au and
long-term structural changes

10

51-315 0 85 17

Develop a completes new medic-
mates program for all children, cover-
ing all of anthmebc m the fire r years
of school Intuitive geometry &slid be
an integral part of the new program
from the first grade on Introduce
brae thinking in the last two van of
this ax -year 100,1110

Offer all students in grades seven-
nme a new three-year sequence in alge-
bra and a separate, parallel three-Year
sequence in semi-ngorous
each taking two or three clusrZsettpver
week.

Replace the "packaged" one-Year
course m physics with a three-year se-

=three class hours per week)
according to the latest level-

by-level thrones of laming The same
applies to our one-sear chemist's
course

Introduce a new sequence of
MUMS on "Technolop. and Engineer-
ing" (two to three hours per week).
berm in grade nine and offered to all
students in all school systems Wiener
er possible. the cumculum should com-
bine theoretical and practical studies.
Walk using modem, well-equimM
shops and laboratories at nada ildus-
tral or commercial enterprises

Make optimal use of calculators
and microcomputers in the new mathe-
matics program The reads andabilits
of these tools in the U S should be
exploited to greatest advantage at all
educational levels, darting in the pri-
mers grades In high school. offer sepa-
rate courses in computer science, stabs-
Iles and probaluldi. and sold geometry,
in addition to the existing courses in
advanced algebra and calculus

Organize extracumcular programs
to develop students' rterest nn mathe-
maim. science, and technolop These
programs should be designed to excite
stns and ensure the participation of

the best teachers and scholars horn all
school levels, as well as scientists from
industry The programs should be pre-
ceded. and then accompanied. by spe-
cialh prepared literature that makes use
of all the available medsabooks, catc-
halls designed and widely distributed
periodicals, and video presentations on
tape and disc The Public Broadcasting
System. museums, and other public
educational institutions should be en-
couraged to preside integrated programs
and services

Organize new programs, and ex-
pand existing ones (such as summer
prugrams), for the discover) and tram-
mg of mathernahcalh talented children
from the earliest possible age

A prerequisite for all changes. of
course, is basic literacy Innovative
courses,izeLhnocated textbooks, and su-

1 guidance will all go
rnought if students are unable to read
or write. It is therefore essential that we
upgrade the graduation requirements for
English in high schools to four vas
To help create a global perspective and
preside the background for an under-
standing of int:maternal relations and
foreign cultures, geography (two years),
foreign language Iwo ours), world his-
tory, and economics should also be
included among basic requirements It
might be noted that teachers of English
m the Soviet Union outnumber stu-
dents of Russian in this court)

Organize wide-scale professional
orientation programs for all age groups.
utilizing resources from a range of insti-
tutions

Organize or expand continuing
educah qi programs for adults a ho need
additional training We must enable
indniduals .o understand and appre n-
ate new des elouments in science and
technolop and offer them an opportu-
isy to stud. in tl Schools from

Eras -_vnos s. LEADEASHIP
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Education and
Technology:
Predicting the
Needs of the
Future

Our percepdons
seem to be tracing a path similar
to that of a pendulum. In times of
prosperity end national pre.
eminence. we laud 'dustiest
broaden our educational offerings.
and focus our attention on
educational access. During
periods of economic distress and
rational erriberressment we
denigrate our institutions of
teaming. narrow program options.
and concentrate on excellence
rather than access.

Because of the current
economic dedbie and the fear
that America may be losing its
position of technology al
superiority, much has been
written about the need to reshape
our educational system to better
meet the needs of bust. - and
high technoiogy. Rem, ,ives
of industry, governmen
schools warn of the inaciequate
pool of workers skilled enough to
contribute to our technological
advancement

Some find the answer to the
problem in the Increased
allocation of resources to
vocational education, career
education, studies In science and
math. worWstudy programs. or
courses In the use of micro-
computers. These answers tend to
head down the path of Increasing
specialisation.

Others argue the merits of a
liberal course of study that

The Comer ler Zdocetioner hazy end
Plonegornent Is orpooned In pen Cy fund.
Irwn a. rourenei browse it Rdoceuren
and to United err Deproneet
Iducetien. The Oulu employs oshonten
Mem tenet, r prefeeelwel NOD oho me
1111WMapd M UPON freely Weir Um" en
wears %Orem Any opinion orprweed

de nes
neomonly moment peeking It poshione

ihe Coop et 40 the Pletlenel Manure it
Cducethen or (Med boo Deportment it
Cducethen

R & D Penpution Ism quarterly porlehation
of CUM lorinen end produced by Wynn
De Reveres We .aims yeur ClnInIMItt

prepares students to adapt to a
rapidly changing society by
Imparting general skills. Those
defending 6 general curriculum
envision the million of education
as offering. In the words of Ted
Mills. "a taste of human wisdom.
an understanding of inner human
needs, the meaning of self worth."
In some cases. the humanist per.
ashes education u compensating
for the rigor. tedium. and
dissatisfaction deirecterizing
many Jobe.

In fact. the desires of
proponents of a liberal education
and those who argue the *than.
tages of an education more
relevant to the workplace need
not be mutually exclusive. The
differentiated needs of students
suggest that the curriculum
should be both broad and special-
ised In reviewing research on the
effects of technology on skill
requirements, this article attempts
to identify those skills needed
generally and those that are
peculiar to higher level jobs. it
then suggests implications for
curricular programs based on
these needs.

The Effects of Technology

Technology is substantially
altering our lives. especialsy
through the expanding application
of microcomputers to all phases
of human activity. It would seem

Reproduced with permission of the Center for Educations., Policy Manaseeent, 51952 from
R&D Perspectives, fell 1952. 5 pp.
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reasonable to conclude. then. that
school curricula will inevitably
need to accomodate demands for
increased knowledge and skills
necessary for the design and use
of new technology.

Some social scientists, such as
Peter bleu. Wilbert Moore, and
Wickham Skinner. have argued
that new technology Incenses the
differentiation and specialization
of labor and affords workers
higher levels of responsibility and
skill. Concurring with this
judgment are certain economists
who point out that the differences

The Omer for Educational Poicp
and Maregarreent =PPS
&were mat Mention io the
policy Oplimione of Me abaft
new Me oonabeion of edrovion to
prod cases. Are ens undrawg for

eauCoe sr act parildpee In a study
mo; ascondeg

aducaibral propane Met graduate
students sole Ms canals aide
necaseary hr Rather special bed
Meaty in occupations inuokey
modem technologg. Raserchers for
CEMW el be toploreig Me effects
of macular adramormi propane
on gradies emplogableg end
heal Job success.

The material for the Mae of MD
Perspectives was wescsed Pam a
lever peva' The Contribution of
Education to Productivity,
emvnimbned by itte MSC
Owbehouse on Educational
Movement at Me Unioney of
Orepon. Wynn Diaspora. editor of
R&D MarepectIves, mote the paper
whit employed by the
ClemPlailotele as a research analyst
and mien Read., rnag olden
inionnetion about oared Poi NI
red of Me monopaph. to be
published at March 19633. by
eating Editor, EMC Clearinghouse
on Educational Management
Cadge a/Education Unitterate of
Omport Eugene OR 97403
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in wages for skilled and unskilled
workers have narrowed with
increasing technology, an
indication that technological
advancement has upgraded
unskilled Jobs.

Lynn Grover Gisi and Roy
Forbes of the Education Com.
mission of the States have
recently completed an evaluation
of skills needed for our modem
society. Based on their study, they
have complied a list of the
"basics" that should be mastered
by future workers:

evaluative and analytical skills
critical thinking
problem.dying
organizational and reference
aid&
eyrehous
spoliation
aeativfty
decisionmeking (with
incomplete !dominion)
communication skills (using a
variety of modes)

In contrast to the argument that
technology raises ski

r
ll levels.

Harry Braverman. ba Berg, and
others contend that technology
may actually lower the skills
required In most work. Berg
examined the educational
requirements for about 4.000 Jobs
for which educational and training
requirements were estimated first
In 1957 and then again In 1965. By
adjusting these data so that they
could be correlated with census
reports on the educational
achievements of the work force by
occupation, he was able to
calculate the approximate
relationship of educations!
requirements for Jobs to the
educational achievements of the
American labor force. He
concluded that "since
'achievements' appear to have
exceeded requirements In most
Job categories, It cannot be

518

argued helpfully that techno-
logical and related changes
attending most jobs account for
the pattern whereby better.
educated personnel are 'required'
and utilized by managers."

The desires of proponents of a
liberal educaUon and those
who argue the advantages of
an education more releoant to
the workplace need not be
mutually exclusive.

Braverman argues that. In the
capitalist system, managers find it
expedient and coat-effective to
fragment and routinize Jobs over
time, Irrespective of the skills
workers possess. In fact,
Braverman finds that the
changing conditions of industrial
and office work result in a
polarization of the skills
Possessed by managers and those
possessed by workers. it Is the
managers and enghseers who gain
upgraded skills and are able to
manipulate new technology.
Mi-_nwhile, at the other end,

the more science is incorporated
Into the labor prams, the less the
worker understands of the proems:
the more sophisticated an
intellectual product the machine
becomes, the less control and
cornprehention of the machine the
worker has. In other words, the
more the worker needs to know in
order to remain a human being at
ware, the less does he or she
know

Braveman's concern for the
worker as human being raises the
issue of job satisfaction and self-
concept Training students for the
workplace Is not simply a matter
of matching skills to Jobs.

In many cases, technology has
transformed skilled workers Into
intelligent machine tenders. An



example of this transformation is
afforded by Western Electric
Company's manufacturing plant In
Allentown. Pennsylvania.
According to a report in
PiNISIDellk the plant once housed
700 women who manually
assembled transistors in old. airy
rooms. Today, workers monitor
computer consoles in "clean cells
that filter out dust and humidity."
In the same article. Robert Lund.
assistant director of the Center for
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defined the ways in which word
processing deskills the job of
typing

Even typing itself involves varied
tasks at present. changing paper,
typing. arithmetic for test
centering. page layout and so on
Word processors deskill typing
tasks by means of such facilities as
easy correction. automatic text
centering and automatic layout.
Thus, while still requiring some
basic ability to operate a standard
keyboard, word processors

the ability to find other meaning
In life

How do we reconcile. then, the
two seemingly opposing views of
the skills needed for work in the
world of high technology? Both
perceptions that technology
requires a higher level of skills
and that technology deskills many
jobs seem to be at least
partially accurate.

Certainly those who are
responsible for the design of

Policy Alternatives at the
Massachusetts Institute of
Technology, observed that as a
result of installing automated
equipment In one firm. "the skills
required went down, but the pay
went up." In this case, the salary
was determined by the need to
attract responsible workers to a
boring Job rather than by the
skills required for performing the
work.

In examining a more pervasive
innovation, three scholars in Great
Britain. Enk Arnold. Lynda Birke.
and Wendy Faulkner. have

dispense with the need for layout
skills and high lxvcq of keystroke
accuracy.

If technology has the effect of
making certain jobs less
challenging and more tedious,
education may have an important
rote to play apart from the
teaching of basic skills. When
work Is not satisfying, avocational
Interests assume greater
significance A broader, more
adaptive view of life (the result,
many argue, of a liberal
education) may provide workers in
jobs deskilled by technology with

technological Innovations and
those who manage the production
of goods and services need to
understand and be able to control
the machines that are daily
changing our lives. And even the
average worker In the service.
producing Industries will need
skills that may not be currently
required. such as the ability to
think critically and manipulate
data. The Milled or semiskilled
worker in the goodwproducing
sector. on the other hand, would
seem to require fewer of the skills
of craftsmanship that characterize
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the accomplishment of labor
intensive work Rather. employers
expect these workers to have a
well-developed sense of
responsIblity and the inclination
to follow very specific instructions
in tending the machinery of
capital-intensive production
processes.

Skill Requirements

The review of the literature for
this article revealed over and over
that employers. in discussing the
needs of modem business and
Industry. are actually emphasizing
the need for basic skills, rather
than highly specialized or
technical skills. When interviewed
by Thomas Toch ft). dducation
Weak Sol HunvItz, senior vice
president of the Committee for
Economic Development (a public.
policy organization representing
200 major corporations), spoke of
employers concerns about the
preparation of students In schools:
"There's a widespread feeling
within the business community
that the schools have felled to
roduce students who can

curnmunicate, who can listen and
think, and who can work with
other people." Moreover, a report
In School Business Affairs on a
word-processing program offered
at a Milwaukee (Wisconsin) high
school Indicates that students
enrolling In the program lacked
bask skills required for word
processing, such as the ability to
spell and punctuate properly.
knowledge of proper sentence
construeion, and the use of
correct grammar.

Additionally, in a recent
analysis of the impact of new
electronic technology on jobs.
Richard Riche suggested that the
emphasis now Is on formal
knowledge, precision, and
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perceptual attitudes These skills
ely on the ability to read and
write on a functional level in order
to interpret the operating manuals
of complex equipment end to
facilitate retraining In new skills

Generally, then, the skills
described by these writers, and
echoed by business leaders
generally. should be mastered at
the secondary level. If. Indeed,
students are graduating from high
schools without these skills, the
answer would seem to lie in the
restructuring of secondary
education. In fact, high schools
are already under pressure to raise
their standards for student
promotion end graduation as
colleges maims/1de consider
stiffening entrance requirements.

At the same time that high
schools strengthen their bask

Both perceptionsthat
technology requires a higher
hoot of Skills and that
technology des:rills many
jobsseem to be at least
partially accurate.

curriculum, however, they will
also need to ensure that highly
specialized and technical courses
are available for those who need
them. Training in such fields as
higher math and &dance.
electronics, and advanced
computer programming is
essential to the preparation of
those seeking to become
researchers, designers, and
managers of technological
systems.

The provision of "elite" classes
is perennially at odds with our
concept of equity. To prevent the
further polarization of skills
between workers and managers
described by Braverman, careful

consvieration will have to be
gi, en to the question of access to
and sequential tracking for these
highly specialized classes. In
addition, some adjustments will
need to be made in the workplace
to avoid widespread alienation
and dissatisfaction among those
In routinized jobs.

Selene* and Math

Present educational planning
attempts to look ahead and
evaluate the effects of the
computer and other technology
on the symbiotic relationship
between education and work.
Attention has focused on the need
for more and better instruction in
math and the sciences as a
fuundatIcn for understanding and
using the sophisticated tools of
the future. In addition, a smaller,
less strident voice Is being raised
In support of Increased foreign
language requirements and
international studies programs to
facilitate two-way communication
with world no tones* content to
consider English as the only
anguage of diplomacy and
comm.» And not least of the
needs spawned by the
technological revolution is the
ability to locate, evaluate, and
adapt Information to specific
purposes. These skills, say many.
are imparted through a broad
rather than a technical curriculum.

A cursory look at any
newspaper or popular magazine
today Is all that Is needed to show
that the educational and business
establishments and the federal
government are concerned about
the shortage of graduates in
science end math, Of special
concern Is the need for
elementary and secondary
teachers trained In these
disciplines, particularly in higher



math and the physical sciences
This concern was manifested

and given nationwide publicity
during the National Academy of
Science's National Convocation
on Precollege Education in
Science and Mathematics held In
Washington, D.C.. May 12.13.
1982. In his address, which has
been quoted repeatedly. Paul
Hurd of Stanford University
deplored the failure of Americans

At the same tins. that high
schools strengthen their basic
aorkulunt, they will also
need to snows that highly
specialised and Wm,
. mums are available for those
who need them.

to appreciate the Importance of
sciei.-e and math to economic
and cultural progress. He stated
that dither notice.% such as the
Soviet Union, East Germany. and
Japan. offer specialized
instruction In science and math
beginning in the fourth grade.
Students in those countries spend
up to three times as many class
hours on the two disciplines as
American students.

An analysis of survey results on
the knowledge and skills of
American 17.year-old students by
the National Assessment of
Educagonal Progress (NAEP)
reveals some specific weaknesses
In the mathematical ability of the
nation's youth. According to
authors Gig and Forbes, from
1973 to 1978 students declined in
their demonstration of
mathematical understanding, their
use of mathematical spoliation*,
and their ability to complete
multistep math problems. In
general, the NAEP surveys
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suggest that "students have
acquired very few skills for
examining ideas Many are
capable of preliminary
interpretations, but few are taught
to move on to extended
comprehensive and evaluative
skills."

The NAEP results and the
higherlevel thinking skills
required by a technological
society that Is fr.:reasingly
devoted to the processing of
information point inevitably to
needed curriculum reforms. Gls1
and Forbes argue that "with
technological devices pervading
everyday lifestyles, students who
are not planning a technical
Center will need an understanding
of the basic principles underlying
their operations." By the same
token, the thinking. evaluative,
and comprehension skills needed
for future work are not necessarily
covered In a technical course of
study. Future workers at all levels
will need to understand the
workings of entire systems, not

Students have acquired very
few skills for examining
Ideas. Many are croable of
preliminary interpretations,
but few are taught to move on
to extended comprehensive
and soaluatioe skills.

Just of their specific duties. The
Increasing interdependency of
tech Nnlogy and communications
demands that workers arproech
their work with a sense of
perspective "rid avoid giving too
much Importance to any one set
of responsibilities.

These overlapping needs
suggest the efficacy of providing
basic core curriculum for all

students The emphasis should be
on the interrelated nature of
multidisciplinary skills James
O'Toole sees a continued, If not
more pressing. need for broadly
educated workers:

The problems most people face
at work we complex.
interdependent, and above all have
to uo with working with people
cooperatively and ethically Moot of
the really tough problems that
people encounter at work are not
technical the computer can be
made to *ohm those. Indeed. the
toughest questions are not
problems at all. If e problem is
defined as having a singe solution.
For there are no solutions to the
tough policy and organizationsi
problems of work there is only a
spectrum of alternative
responses. .. It Is such problems
that a broadly educated. truly
anculturated worker Is bast
equipped to handle.

A brood-based Curriculum

It Is a temptation. in time of
crisis or substantial change, to
concentrate on one answer to
problem, even in answer to the a
problems that, according to
O'Toole. do sot have a solution.
Consequently, during the current
preoccupation with technology
and specialization, it Is Important
to be reminded of those skills
found to be productive that are
not part ny one discipline.

alai and f orbes. OToole. Sol
Hurwitz, Rivard Riche and others
previously cited In this paper have
reiterated the need for critical
thinking skills in workers of the
future. Many employers talk in
abstract terms about the poor
r,roblermsolvIng capacities of
young workers. O'Toole makes
important distinction between
problemsolving as we have
visualized it in the poet and
probiesolving as it will be
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required In the future. He foresees
that workers trained In
unklimensional problem-solving
methods. such as costbenefit
analysis and statisticsl regression.
will become anachronistic as
computers take over routine
problems tremble by formulaic

Adaptability ap;mars
to be one asses dal
quality dantanciad by rapid
tedutrological change.

solutions. Instead of finding tidy
answers to recurrent problems,
OToole envisions future workers
facing "Intransigent systemic"
problems energy, food
availability, unemployment, urban
-'say that "cannot be solved by
empirical trial and error or
reduced to mathematical
precision... Perhaps It is not
problem solv'ng at all that is
needed In business, government,
and academia, but problem
Identification and definition."

An Important attribute
identified with a broad education
Is the ability to adapt to change.
Often, the narrowly trained
specialist finds such adjustments
more difficult "tan does Inc more
pe verally trained worker. OToole
.sports.

Significantly 1t Is starting to
dawn on corporate Widen that
they need broadly and liberally
educated ernineYeen in the last
two decades. ,..wporate recruiters
and personnel managers have been
hiring narrowly trained specialists
to fill lowelevel openings. While
these new hires mast the
Immediate needs of a firm. as time
goes along It becomes clear that
they are not promotable Thus
American corporations now are
being forced to spend hundreds of
millions of dollars on employee
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education in a not terribly
successful effort to prepare lower
and middlelevel employees to
assume greeter responsibility.

Industrialist William Agee has
also articulated the need for a
wide range of abilities to function
competently in the business
world. in an address to a national
meeting of business educators. he
remarked. "I would hope the: you
re working hard at producing
more than a student of business.
Clearly, managers of the eighties
must be political animals... The
business of business today is the
whole sociopolitical economy."

The Role of Vocational Education

During the current recession,
marked by declining productivity
growth and unprecedentedly high
levels of unemployment, interest
has grown In the roles vocational
education and other alternatives
can play in reversing both of these
trends. Gene Bottoms, executive
director of the American
Vocational Association, wee the
new Job Training Partnership Act
as giving added support to
vocational education. The
resources of local vocational
programs, he contends, are the
"logical choice for serving the
economically disadvantaged." who
comprise a disproportionate share
of the unrdtilied and unemployed
labor pool.

Suppor, for the status quo In
vocational and career education
programs, however, will not be
sufficient. Several researchers
have questioned the effectiveness
of vocational programs and ott ,
have detected socioeconomic
repercussions that uperate
counter to tne goals of
educational equity
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Shortcomings in vocational
education as currently conceived
include its often narrow focus on
training in specific skills and the
frequent neglect of affective cAd
thinking skills valued by most
employers. In Workhr America,
written by OToole and others,
Beatrice Reuben. reported the
results of an evaluation showing
that the initial employment record
of vocational graduates In terms
of Income. lob status, turnover.
upward mobility, unemployment
rates, and Mb sstlefeetion is no
better than that of students
graduating from academic
prourams. This may partially be
explained by the argument that
skills taught In vocational
programs are not general enough
for use Ina rapidly changing
world and are often obsolete
before the students secure their
first Jobs.

Additionally. OToole has found
that vocationally trained wo Isere
have difficulty adapting to the
more democratic forms .A self.
management that are expected to
pervade American Industry in the
future. He sees an Inadequacy on
the part of these workers in
dealing with nonroutine
conditions and contends that
employers will require more
"analytical and entrepreneurial
skills, people who know how to
solve problems, and people who
will not panic when something
untoward starts to occur at places
like ThreeMlle island." Moreover.
he continues, "People who are
vocationally trained to
unquestioningly perform a single
task are manifestly unprepared to
design their own work, participate
In decision making, assume
control over their own working
conditions, work as members of a
community of equals, or take



responsibility for the quantity and
quality of their own work wnen
boss is not looking over their
shoulders."

Approaching the subject of
vocational education from another
perspective. John Goodiad, dean
of the UCLA Graduate School of
Education, has studied the
distribution of secondary
curricular opportunities compared
to the distribution of teachers by
specialty. His findings, to be
published at the end of February
1963 in book entitled A Ran
Called School. indicate that there
Is enormous variability In the
assignment of teachers and that
vocational education teachers
comprise disproportionate -hare
of the teaching force 24 percent
In senior high schools. In some
schools. vocational education
teachers constitute over 40
percent of the teaching force.

According to Goodiad,
vocational education enjoys
curricular luxury as a result of this
distribution. Vocational teachers
teach their specialty while
English, math. and social studies
teachers are "spread all over the
place." He attributes the
inconsistent allocation of the
teaching force to the fault of
omission rather than to conscious
design.

In response to this forceful
ladictment, others suggest that
vocatic5e1 education, offered as a
choice rather than necessity
may help to keep students who
are not academically Inclined
from dropping out of school.
Concurrently. they express the
need for a modern program of
vocational education to provide
skills for those having little
interest In or aptitude for
academic work. And although
Russell Rumberger of Stanford
University has found that for
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students who do not attend
college. differences in high school
curriculum appear to have little
effect on employment
opportunities. he did determine
that there were payoffs to certain
specific vocational programs when
the training was actually utilized
In later jobs, especially in
programs training for office

Mere Is a pressing need to
=Bluets the type of
curriculum that will best
prepare students not for
specific Jobs but for a range
of tasks that will be required
by society and industry in Use
near futre.

occupations. He concludes,
therefore, that both vocational
and academic curricula show
positive results In specifi c
circumstances.

The National Center for
Research In Vocational Education
at Ohio State University has
investigated the effects of
participating In vocational
curriculum. in 1981. research staff
at the center examined almost
1.500 studies covering such topics
as earnings, employee
satisfaction, academic
achievement, and beak skills
attsinment. The literature
surveyed Indicated that a majority
of vocational eduestich, graduates
found employment related to their
technical training. particularly In
the fields of business, office, and
health education. In addition,
vocational graduates were found
to be confident in their skills.

There Is also evidence that
vocational educators are
interested In Incorporating more
general skills, such as those
O'Toole emphasizes, Into their

programs. Stuart Rosenfeld.
director of research and programs
for the Southern Growth Policies
Board In R -.arch Triangle Park
(North Caroi..0 refers to
"generic" approach to vocational
education that results in a closer
connection to the regular
secondary program. According to
Rosenfeld, vocational agriculture
exemplifies for some successful
model encompassing less
specialised and more integrated
training. He states that by
"combining farming. business,
and problemsolving skills with
strong leadership training,
vocational agriculture has
contributed to large gains In
productivity."

Conclusion

Technology has substantially
affected our perceptions of her
much education is desirable or
required to keep pace with current
and forecasted changes. Some
researchers suggest that skill
levels are rising and will need to
continue doing so. Others argue
that the actual skill levels required
for technological work are lower
than those required for manual
work. Both arguments support the
notion that human knowledge and
skills are Important deter.nlnants
of economic productivity, but they
differ over the types of skills that
should be stressed In schools.

Those who believe there Is a
shortage of jobspecific or highly
**clanged skill give impetus to
the movement toward more
vocational training In the schools.
On the other hand, those who
believe that work in general is
becoming deskilled emphasize the
importance of brood course of
studies to develop the potential of
the whole person. They see
vocational training as a way of
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narrowing student competencies
and lowering expectations, in
other words. of tailoring the skills
of workers to the requirements of
the workplace without concern for
other human needs

The evidence presented here is
not intended to suggest that every
student should become a
generalist. What It does indicate is
a pressing need to 'whoa, the
type of curriculum that will best
prepare students not for specific
Jobs but for range of tasks that
will be required by society and
industry In the near future.

Adaptability to change appears
to be one essential caulk
demanded by rapid technological
change. Educators must consider
to what degree curriculum that
Is becoming Increasingly
specialized at the secondary and
postsecondary levels will produce
workers who are flexible and able
to adjust to continuing
transformation in the tools and
conditions of work.

The other skills identified as
Important to modem society
analysts end critical thinking.
organizational and reference
skills, creativity, and the ability to
communicate Interpersonally and
internationally coil for general
training In addition to specialized
training The former should
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furnish a foundation for the latter
Therefore. the core curicuium
that is designed to provide this
general foundation should be
emphasized In the formative
elementary ano secondary years
and protected from encroachment
by peripheral studies. At the same
time, high schools will need to
preps.* a sufficient cadre of
highly skilled students in
technical fields who are college
bound, for our society requires
not only competent users of
technology, but also technological
Innovators at ease with complex
systems.
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Philip W. Jackson

The Reform of Science Education:
A Cautionary Tale

THE THREE FULL DECADES since World War II are an intrigu-
ing period in the history of American education, for it was
during those yearsthe fifties through the seventies, roughly

speakingthat the federal government made an extraordinary effort,
unprecedented in scale, to involve itself in educational affairs for the

. purpose of improving the quality of schooling for a significant por-
tion, if not all, of our nation's youth. These federal incursions into
school affairs involved all three branches of government, and were
expressed in judicial decisions, legislative acts, executive orders, and
the policies of funding agencies. In one way or another, the impact of
these efforts has been felt throughout the land, but the persons most
directly affected have obviously been America's youththe millions
who have passed through our schools since World War II, those who
are there now, and the untold numbers yet to attend.

Few parts of this vast governmental undertaking are more worthy
of attention than the team projects whose goal was the production of
new curricular materials in the key school subjects. These endeavors,
commonly referred to as THE curriculum reform movement, even
though reform efforts of a different sort had gone on before and have
since, enlisted the talents of some of our nation's leading scholars,
scientists, and mathematicians in the cause of precollegiate educa-
tion, an event unique in our time. But they have now ended, or at
least have come to a standstill. This seems like a natural time, then, to
take stock of the accomplishments and to ponder where we might go
from here.

The remarks to follow are my version of such a stocktaking. They
are divided into four parts. The first is an attempt to place the curric-
ulum reform movement within a broader context than that of curric-

Reproduced with the permission of the American Academy of Arts and Sciences. 01963 froe
Daedalus. v. 112. no. 2. spring 11183: 143-166.
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ulum alone, by relating the reforms to the total scope of federal inter-
vention into educational attain. The second presents some bare facts
about the reform movement, having to do chiefly with the cost of the
endeavor and with its actual accomplishments or its failures. The
third deals with why things did not work as well as expected. The
fourth takes up the question of where we go from here.

At the risk of oversimplification, federal efforts to improve our
schools may be depicted metaphorically as moving in two different,
but not opposite, directions. Rather, their separate tracks seem to me
to be a right angle, one of whose sides is horizontal and the other
vertical.

Insofar as ultimate goals are concerned, the horizontal movement
of federal effort is toward equity and social justice; it symbolizes a
spreading out and an evening up of goods and resources, like hands
smoothening the wrinkles of a sheet or a baseball umpire gesturing a
safe play. The vertical direction of federal strivings is toward excel-
knee and heightened achievement Like the lift-off of a rocket, its
upward thrust symbolizes a going after the as-yet unattained, a probe
into the unimown.

Examples of federal activities classifiable in these terms are so
abundant that even the proverbial man-in-the-street could probably
name several if asked. Civil rights legislation and the space program
are of course the most obvious exemplars of horizontal and vertical
movement The fact that not all federal projects are as easily placed
at right angles does not invalidate my point, although it does compli-
cate it, IC ' ghall see later.

Eve the somewhat restricted domain of federal interest in
educat.....,, examples of horizontal and vertical movement abound.
Brown vs. Board of Education, which initiated school desegregation
programs, is surely the preeminent instance of horizontal movement,
although the various congresional decrees that, for example, estab-
lished the right to bilingual instruction, mandated the mainstreaming
of handicapped students, and protected the rights of young women
in school athletic programs are not far behind. All such govenunen-
tal actions can, in the framework I propose, be seen as a reading out
to individuals and groups who heretofore had been treated unfairly
by our school system.

Vertical movement would include scholarship programs for the
training of scientists, special provisions for the education of gifted
students, summer workshops to upgrade the mastery of science and
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mathematics of dassroom teachers, and of paramount importance
for my argument, the production of new curricular materials to re-
place those whose content or method is judged to be lagging behind
the advance of human knowledge. The first point to be made about
the curriculum reform movement, therefore, is that in my scheme, it
is doser to the vertical axis than to the horizontal, doser, that is, to
the line of force pointing in the direction of academic excellence and
quaky than to the one pointing toward social equality and justice.

The significance of this placement for understanding the past and
forecasting the future of federally funded curriculum reform efforts
increases with two additional features of the horizontal and vertical
dimensions. The first has to do with the relative status of these two
pathways of action within the federal establishment and the natior at
large; the second, with compromise, conflicts, and other forms of
interaction between the forces working in the two directions.

If we could somehow place into one or the other of our two cate-
gories all those federal activities bearing on educational matters
from judicial decisions to grant solicitationsI have no doubt that
the horizontal container would be filled to overflowing long before
the vertical made it to the halfway mark. It is crucial to keep this
imbalance in mind as we strive to place the curriculum reform move-
ment within the larger context of federal interest in education.

Despite the publicity the reforms enjoyed as they got under way,
the money spent, and the retrospective attention paid to them today
as educators try to figure out where to go from here, the curriculum
reform movement, as initially conceived and executed, was located
outside the mainstream of federal concern with education. And that
stream, for quite some time now, has been moving horizontally rath-
er than vertically.

Readers familiar with the details of several of the programs under
consideration will probably complain that my depiction of federal
involvement in education is far too simplistic to fit the facts, and may
even be a hindrance to understanding. True enough. All metaphors
are of limited usefulness, and mine is no exception. Moreover, given
that the government canand doesmove in two directions at
once, the directions need not inevitably be at right angles. They could
in fact lie much closer to each otherat an angle of forty-five de-
grees, let's say, rather than ninety. Moreover, that some governmen-
tal activities seem to be moving toward both goals at once provides
some justification for narrowing the angle's width.

5'2 7
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Two examples of such a blending are the government's efforts to
attract more women and minorities into scientific careers and its sup-
port of a social studies project aimed at producing textboc 'Ls that
contain a fair and just treatment of the contribution of minorities to
American life. In both instances, the goal is neither equity nor excel-
lence alone, but rather a mixture of the two.

Thoui,h there are many instances of such doubling up of purposes,
there remains, neverthelessat least in principlea kind of natural
tension between these two ends of human action. This tension is
particularly evident when resources are scarce. At those times, advo-
cates of either policy bzcome more protective of their own interests
and less willing to compromise.

Within the federal government, this tension gets worked out in
several ways. It is significant that most of the curriculum eiorm ef-
forts, except for those in foreign languages and English, were initiat-
ed by the National Science Foundation (hereafter NSF) rather than
by what was then the U.S. Office of Education (now a department)
or its field stations, the regional labs and centers.' The curriculum
development work that does go on within the latter set of institutions
is much less ambitious than the efforts in the curriculum reform
movement proper, and is much more oriented toward the goal of
equity than toward improving the quality of auricular offerings in
the conventional school subjects.

-The placement of curriculum reform efforts within NSF under-
scores my point about those efforts being doser to the vertical axis
than to the horizontal on our hypothetical grid. For NSF is without
doubt the institutional embodiment of the federal concern with intel-
lectual excellence, at least insofar as it is manifested in scientific in-
quiry and research. Other federal organizations, such as the National
Institutes of Health, the National Institute of Education, the Nation-
al Endowment for the Arts, and the National Endowment for the
Humanities, are also concerned, each in their own way, for thi fur-
thering of excellence in one form or another. But in the minds of
many, NSF remains the bastion of all such efforts.

The cumculum reform movement, it seems dear, was almost from
the start located off to one side of the dominant drift of governmental
action. During the period when the earliest of such efforts were initi-
ated, in the mid-to-late fifties, our national anxiety about keeping
ahead of the Russans set a competitive tone that for a time placed
excellence, at least in the science& ahead of equity. But by the time
the reform efforts were in full swing a decade later, that earlier moud

5?8
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was gone, and the turn toward issues involving social reform had
already taken place.

This off-to-the-side status of the curriculum reform movement is
especially germane to the question of whether and how such a move-
ment could be undertaken anew. It seems evident, from my brief
overview, that this would require, at the very least, a major shift in
governmental policy. Whether such a shift is currently under way is a
question very much in the forefront of today's political analysis and
debate.

So much has been written and Token about the curriculum re-
form movement that even those who have had no direct or second-
hand contact with any of the so-called new curricula have at least a
vague notion of what they are like. Thus little need be added here to
what is almost comn)on knowledge. One widespread misconception,
however, needs correction, before I attach a few numbers to a famil-
iar set of generalizations. The misconception has to do with when the
reforms began. Contrary to popular belief, Sputnik I did not start it
all. A brooding &satisfaction with what our schools were doing,
combined with a deep worry about the educational accomplishments
of the Russians, had been troubling the leaders of our scientific com-
munity long before the end of World War II. The seminal document
in which such concerns were first voiced was Vannevar Bush's report
to the president in 1945, "ScienceThe Endless Frontier."2 This
document, which had been commissioned by President Roosevelt in
1944, provided the basis for the founding of the National Science
Foundation in x95o. It established beyond dispute an urgent national
need to improve instruction in science and mathematics at all levels
of education. In response to that need, summer institutes to upgrade
the scientific and mathematical knowledge of high-school teachers
were begun in 1954, and a grant to develop a new physics curricu-
lum at the high-school level, the first award of its kind, was given to
Jerrold Zacharias of M.I.T. in November 1956, almost a full year
before Sputnik I streaked across the sky. Though that famous Rus-
sian achievement, and others soon to follow, certainly helped to
speed the curriculum reform movement along, chiefly by loosening
the federal purse strings, such events cannot be credited with getting
things under way.

Some idea of just how rapidly NSF became involved in curriculum
development and how extensive that involvement became is revealed
in the following statistics. In 1954 NSF's total budget for curriculum
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development was $ x ,72.5. In 1955 it was $ x 5,000. Two years later,
in 1957, it had jumped to Ssoo,000, and two years beyond that, in
1959, it had increased tenfold to just under $5.5 million. By 1968,
the peak year of funding for curriculum development within NSF, the
budget for that activity was just under $x 2.2.5o,000. The total
amount spent by NSF to fund fifty-three separate curriculum devel-
opment projects from 1954 through 1975 was slightly more than
$117 tnillion.3

That sounds like a staggering amount of money, and by most stan-
dards, it is. Yet when placed beside the $x oo billion plus that we
spend on operating our elementary and secondary school systems
_:ch year, or even compared to the federal share of that amount,
which is d Ise to $6 billion 2 year,4$1 17 million loses its punch. It is
still a lot of money, but not when compared with our total educa-
tional expenditures during the period when it was spent, and would
hardly count as start-up funds today for some of the more ambitious
aspects of our space program or defense needs.

What has the expenditure of those monies yielded? How have the
schools changed as a result? The answers are not easy to give, for
schools and what goes on inside them are notoriously difficult to
study. When the dassroom door is dosed, as cynics are fond of put-
ting it, no one knows for sure what is happening withinsometimes
not even the teacher!

Yet fragmentary evidence concerning the impact of the curriculum
reform movement has begun to emerge, much of it coming from
three studies sponsored by NSF itself. The first is a national survey of
teaching practices, including curricular adoptions;s the second, a col-
lection of case studies involving intensive dassroom observations at
eleven school sites across the country;6 the third, a review of the
literature on the status of precollegiate science, mathematics, and so-
cial studies during the twenty-year period beginning in x955.7In ad-
dition, the National Assessment of Educational Progress (NAEP) has
published two reports on the scientific knowledge and the attitudes
toward science of a national sample of nine-, thirteen-, and seven-
teen-year-old students, together with parallel data from a sample of
young adults. There have been countless smaller studies as well,
many comparing students who have been exposed to one or another
of the "new" curricula, with those who have been taught the same
subject more traditionally. Using newly developed techniques of
meta-analysis, a few investigators have recently begun to pore over
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the results of these small, comparative studies, in search of trends
that might be overlooked when each is looked at singly.'

An additional set of smaller studies has attempted to tease out
what might be called the secondary effects of the curriculum reform
movement, including such things as the research it has spawned and
its impact on commercially prepared materials.19

The picture that emerges from all we know so far is mixed. On the
positive side, many of the federally funded materials have found their
way into the nation's schools, especially science materials, as con-
trasted with materials in social studies and math. The NSF-sponsored
survey, for example, reports that well over half of the school districts
sampled were using at least one of these materials in grades seven
through twelve, and 40 percent were using more than one. Usage
figures are somewhat less for the elementary grades, but even at these
lower levels, more than 3o percent of the districts reported using at
least one of the federally funded curricular materials in the 1976-77
school year."

Unfortunately, these figures do not tell us what percentage of stu-
dents actually work with the materials or why adoptions were made
in some districts but not in others. Nonetheless, the solid numbers
these surveys supply show that the adoption of federally funded ma-
terials is rather widespread, particularly in the sciences, and especial-
ly at the higher grade levels.

And the secondary effects of these materials are evident here and
there throughout the system as well. Among the most noticeable are
the changes made in commercially produced textbooks. One study
reports that from 1965 on, dose to 7o percent of the changes made
in Modern Biology, the most popular high-school text in the field,
were made to conform with the model offered by materials emanat-
ing from the BSCS (Biological Science Curriculum Study) teams, the
federally funded project in biology." These changes reflect not only
the updating of factual content, but also the shifts in relative empha-
sis given to various concepts within the field, and an increased em-
phasis on student inquiry and laboratory work in the learning of
biology. So there is dear evidence that the federally sponsored pro-
jects on the teaching of biology pulled the commercial textbook es-
tablishment along with them, at least part way. Though hard data
are still lacking for other parts of the curriculum, a similar pattern of
influence will no doubt be found there.

From the hundreds of small studies that compared student per-
formance on the "old" and the "new" curricula, the evidence finally
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emerging, via meta-analysis, says that students who studied the new
curricula gained more knowledge and skills on average than did their
classmates who took the traditional courses, and that the former also
developed better attitudes toward science."

But tucked away among the statistics that convey the good news
are more sobering ones. For example, though federally sponsored
materials were in use within the schools by the mid-seventies, no
single project was in use in more than 15 percent of the districts
surveyed, not even within the secondary schools, where the adoption
rates were highest." Moreover, only one set of materialsIntroduc-
tory Physical Sciencereached that level. Most other sets were found
in no more than so or r2 percent of the districts.

With the possible exception of the three texts produced by the
BSCS project, none of the federally funded projects could compete in
popularity with the most successful commercial texts. In 1974, for
example, Modern Chemistry. published by Holt, Rhinehart, and
Winston, was used by about so percent of the students studying
chemistry." Even at its peak, the federally sponsored CHEM did not
come dose.

The story in math is even more discouraging. None of the materi-
als in that subject ever fared as well as did those in the sciences. In
1977 no federally funded math materials were in use in more than 5
percent of the districts surveyed." It should be emphasized, however,
that these statistics say nothing about the secondary impact of the
mathematics projects, which at least one leader in mathematics edu-
cation daims to have been considerable."

To round out this discouraging picture, the NSF-sponsored survey
shows that the adoption rates for the federally sponsored materials
peaked in the early 197os and have been on the decline ever since;"
it shows, too, that the percentage of students enrolled in high-scl, ool
biology, chemistry, and physics also peaked at about the same time,
and is now less than it was a few years past.19

At the elementary level, these materials seem to be even less well
established than in the high schools, perhaps because science and
social studies have never occupied a prominent place in the elemen-
tary school curriculum. One study, for example, reports that not un-
el the fourth grade do students spend more than twenty minutes per
day in science and social studies." Even in grades four to six, only
slightly more than a half hour per day is spent in those subjects.

But this does not tell the whole story, for in mathematics, a subject
that is prominent in the lower grades, the federally sponsored materi-
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als do not appear to be in wide use. Only 8 percent of the school
districts surveyed reported using one or more such materials."

When we add to these statistics the squeeze that the "back-to-
basics" movement has put on the time available for science and so-
cial studies in the elementary curriculum, together with the insistence
on accountability and competency-based testing, we find we have
small cause for cheer.

Yet the statistics on adoption rates are not the only source of wor-
ry. There is also the question of which aspects of the new programs
are being adopted. The goal of most of those programs was two-
pronged: to update the content of the subject matter, bringing it in
line with what is now known about scientific matters, while at the
same time introduce students to the process of science as actually
performed by its practitioners. This second aspect called for the ex-
tensive use of laboratory equipment and other forms of "hands-on"
experiences, and the term 'discovery method" was thus an altogeth-
er appropriate label for this set of pedagogical strategies.

The little we know about how the materials are actually being
used in the classroom suggests that one half o' this two-pronged goal
is being partially fulfilled and the other not Today's students are now
being exposed to content that is more factually correct, in the sense
of being closer to what leading scientists claim to know, than was
true in the past; yet the new material is still being taught in "old"
ways, with an emphasis on recitation and the memorization of
facts." The notion of science as a process, a more of inquiry, seems
not to have caught on, even among those using the inquiry-oriented
materials. Paul Hurd, a leading authority in science education and
one of the authors of the BSCS materials, summarizes the problem
succinctly: "For most teachers, science is still a noun, not a verb.""

The final note in this report on the downside of the curriculum
reform movement is that of public controversy, especially over the
inclusion of sensitive topics, such as sexual reproduction and the the-
ory of evolution, in some of the instructional units. The storm of
criticism over the publicat; on of the social studies project Man: A
Course of Study led to soul-searching within NSF, and contributed
significantly to the curtailment of congressional support for curricu-
lar projects." It would be an exaggeration to say that such criticism
sounded the death knell for the curriculum reform movement, but it
dearly contributed to the gloom now felt by many of its early

- enthusiasts.
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Paul Hurd, for one describes the curriculum field as being "in the
doldrums."25 Jerrold Zacharias, the first and perhaps best-known
participant in the reform movement, speaks of "today's deadening
sense of frustration and near defeat," and laments "the present atmo-
sphere of despair and confusion."" Thus, whatever else might be
true of the curriculum reform movement, one disheartening conclu-
sion seems incontrovertible: it did not live up to expectations.

Although reform movements throughout the ages have never ac-
complished all that their designers had optimistically, perhaps unre-
alistically, hoped for,27 a dose look at the curriculum reform move-
ment reveals that things did not work out as planned for at least
three major reasons intrinsic to the movement itself: (x) the level of
difficulty of the materials productd; (2) the complexities of their dis-
sanituticn; and (5) the ambiguities surrounding federal policy with
respect to curriculum development.

The most common charge leveled against the new curricular mate-
rialshence, the most popular explanation of their low adoption
ratesis that many were simply too difficult for teachers to teach
and for students to study. The problem on the teaching side was
twofold. First, many teachers, particularly in elementuy and junior
high schools, but including many in high schools as well, did not
have sufficient training in science and math to handle the new materi-
als." Although the special in-service training programs and summer
institutes that were created to address this problem had some small
success," the lack of teacher preparation continued to militate
against the widespread adoption of the new materials.

Second, the new curriculum placed heavy emphasis on so-called
discovery methods, many of the projects calling for active studcat
involvement in the learning process far beyond their usual participa-
tion in the typical question-and-answer exchange with the teacher.
Materials were to be handled, experiments conducted, projects un-
dertaken. The orchestration of all these activities in dassrooms with
twenty-five or more students, it was claimed, was simply too much
for the average teacher to handle. Another commonly heard com-
plaint was that the materials were given directly to practicing teach-
ers, rather than to "teachers of teachers," thus effectively skirting the
teacher education establishment whose so-called methods courses
were commonly lampooned and sometimes pointed to as the source
of much of the difficulty. Newly trained teachers thus entered their
classrooms totally unfamiliar with the materials awaiting them.
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And there were, of course, the usual assortment of mechanical
problems. Equipment had a way of breaking down or being lost or
vandalized just when it was needed most. Beyond the pedagogical
frustrations occasioned by such breakdowns and losses, there were
the costs of repair and replacement, which often turned out to ' t
prohibitive.

On the learning side, the chief complaint was that most of the
high-school curricula were designed for college-bound studentsand
extremely able ones at thatand principally for those headed for
scientific careers. This "preprofess'onal" cast made many of the ma-
terials unfit for students of only average ability, and unattractive to
those .-those interest in science was not very keen to start with. Even
the materials for the elementary grades, the complaint continues,
were beyond the reach of the average youngster, to say nothing of
those below average.

Given the scientific community's concern about the nation's future
supply of scientific talent, the intellectual brillance of many of the
scientists who worked on the materials, and the virtual absence of
educational practitioners on the project teams, it is easy to see how
this bias was built into the material. And when practitioners did offer
suggestions to the scientists, they were not often heeded.3° At the
high-school level, the problem was exacerbated by an elective system
dr, allowed students to opt out of "tough" courses. Thus, wilt her
the new material was really as difficult as daimed is carnally beside
the point. That many students perceived it as being too demanding
very likely contributed to its relative lack of success.

A second reason more of the materials did not find their way into
classrooms grows out of the failure of those in charge to comprehend
the complexities of schools as institutions, and in particular, their
unawareness of now curricular decisions are made in most schools.
Thus they believednaivelythat the materials' unusually high
quality, to s y nothing of the intellectual prestige of many of the
project team members, would be reason enough to ensure their
adoption.

Seldom did any of them venture to assess such matters as statewide
-extbook adoption policies, the competitive pressure of the textbook
industry, the impact of standardized testing programs and college
admissions policies, the role of the school administrator as a catalyst
or inhibitor of change, the conservative influence of teacher certifica-
tion requirements, and so on.31
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Nor were they prepared for the resistance that would be encoun-
tered, both within the sche---'s and from the public at large. The con-
troversy eat flared up over Man: A Course of Study was only the
most dr > atatic instance of public resistance; there were as well a
great many onmpla;r over the indusion of evolutionary theory and
sfacual reproduction as topics in some of the materials. Hare-ups
would have occurred in any event. It is just that, having failed to test
public opinion, both the curriculum-makers and the funding agency
were caught completely off guard by the attacks, stunned by the fact
that anyone might seriously object to what they were doing.32

This surprised reaction to controversy on the part of the funding
agency, together with a certain awkwardness in dealing with it is
symptomatic of a deep and fundamental uneasiness about whether
curriculum development is the business of the federal government at
all. Thus, ambivalence on the part of government leaders is yet a
third explanation for the somewhat limited success of the curriculum
reform movement. Many government leaders wanted very much to
contribute to the improvement of our nation's schools. Yet many
others wantedjust as stronglyto avoid governmental meddling
into what they believed were the most private of all affairs, the men-
tal statesincluding knowledge, skills, and attitudesof citizens, es-
pecially the young. The very notion of a national curriculum, with its
Orwellian threat of thought-control, was a spectre that haunted
them.

Thus the problem became one of accommodating these conflicting
hopes and fears. Within the curriculum reform movement, the solu-
tion to that problem took many forms, none more interesting than
the federal approach to the question of how to disseminate the mate-
rials without at the same time foisting them on an unwilling public.

One solution was to fund not one, bur several different projects
within each subject matter area. This would allow potential users to
choose from among a set of competing materials, thus avoiding any
suggestion that the government was forcing a curriculum on the
schools, while at the same time adrnowledg;1.; :cat there was more
than one way of presenting a subject like biology or chemistry. The
rationale for this approach is succinctly stated in an NSF brochure
advertising the projects under way. "Decisions on what to teach,"
the brochure announced,

remain in the healthy American tradition an exclusive responsibility of indi-
vidual schools and teachers. The National Science Foundation does not rec-
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otnmend the adoption of any specific book, film, piece of apparatus, course
or curriculum. It is hoped, however, that the products of these projects will
prove to merit serious consideration in every school and college.33

Though it might have been based, as claimed, on "a healthy Amer-
ican tradition," the government's position was difficult to maintain
all the same. To behave as the government thought proper was some-
what like acting the shy salesman, who sets his wares out and then
retires to the checkout counter, where he awaits his customers. If, in
the meantime, someone should ask him about the merits of this or
that product, the poor fellow can but shrug his shoulders and smile.
All he can say is that everything in the store is of uniformly high
quality.

An additional source of ambiguity and confusion had to do with
who would produce and distribute the curricular materials. Given
our high regard for the free enterprise system, "the American text-
book industry" may seem like the natural answer, but it made gov-
ernment officials nervous for several reasons. They worried about
companies making large profits from the sale of materials whose ini-
tial development was paid for by taxpayers. At the same time, they
did not want to do anything that might prohibit the making of a fair
profit, :3r fear that commercial firms would lose interest in the pro-
ject Also, they were reluctant to interfere with the unconstrained
play of market forces for fear of being perceived as an enemy of the
free enterprise system. Finally, their desire to maintain impartiality
made them leery about entering into any partnership that might
make it look as though one or more firms were favored over some
others.

This complex set of considerations led to much waffling and inde-
cision. Consider, for example, the juggling of concerns about favorit-
ism, taxpayers' i..acrer a, and the wish for the materials to be dissemi-
nated ultimately by commercial firms. One v ay to avoid favoritism,
it was argued, would be to make the materials available free of
charge to any commercial firm that wanted them-though this would
mean giving away what taxpayers had paid for. Also, it soon became
obvious that if the materials were simply placed in the public do-
main, free for the taking, publishers would avoid making use of them
for fear that competitors would come out with identical products at
marginally lower costs. The result could well become a price war,
dashing all hopes of any publishing company making a reasonable
pmit The complicated and unstable set of commercial distribution
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policies that grew out of this tangle of considerations further explain
why commercial imam in the projects was limited.34

So much, then, for what seem to be at least three major reasons
why things did not go as well as planned. Certainly, other forces
were at work, toothe Vietnam War, student unrest, and declining
school enrollments are among those commonly mentioned in con-
nection with a waning interest in science and mathematics in recent
yearsbut the three I ha I touched on, although surely not the only
cause for the less than hoped-for results of the curriculum reform
movement, were contributing factors of no little significance. The
only question that remains now is, Where do we go from here?

The first step in determining new directions in curriculum reform
is to formulate the problem a little more precisely than has been done
so far. We know it has to do with the quality of math and science
instruction in our public schools. We know, further, that American
students are not doing as well in these subjects as many people be-
lieve they can and should do. Beyond that, we know that the new
science and math curricula did not succeed in correcting this state of
affairs, and in some ways perhaps added to it. But what exactly is the
difficulty? Does the fault he with the teachers or the curriculum, or is
there something in the entire school system that needs correction?
Might other impediments, having little or nothing to do with the
schools, stand in the way? Until we can answer questions like these a
little more fully, a remedy for the situation (assuming there can be
such a thing) will continue to elude us.

In the interest of answering such questions, while at the same time
soliciting suggestions about what to do next, NSF itself sought
numerous reactions to the three status studio it sponsored." In
addition, under the collaborative undertaking named "Project Syn-
thesis," NSF brought together twenty-three educators and science
teachers for the purpose of interpreting not only the NSF-sponsored
studies, but also the two NAEP reports on scientific knowledge and
attitudes toward science among school-age youth.36 In addition,
there have been at least two federally funded conferences on the sub-
ject,37 plus one sponsored toy two private foundations held at Phillips
Exeter Academy." Many evaluations and recommendations from
individuals have also appeared in professional journals over the past
few years,39 and editorial comment in both the professional and the
popular press is too abundant to tally."
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Though the different reactions are considerably diverse, almost all
agree on the two goals toward which the efforts of all concerned
from private citizens to officials of the federal governmentshould
be directed: more science and math instruction in our schools,*and a
different kind of science instruction at all levels, but especially in the
upper grades and beyond.'"

There is also widespread agree.nent on what is needed, in general
terms, to accomplish these goals: a nationwide campaign, enlisting
the help and support of almost everyone, from dassroom teachers to
congressmen, from the proverbial man-in-the-street to the Nobel lau-
reates of the scientific community.

Neither of the goals will come as a surprise to anyone, nor will the
plea for a concerted effort ;-o achieve them. But if we look a little
closer at each goal, beginning with the secondfor the simple reason
that it may well hold the key to the partial attainment of the first
we will see that both are quite complex, no matter how simple and
straightforward the rallying cries of "More science!" and "A differ-
ent kind of science instruction!"

To begin, in what way must science instruction be "different"? In a
phrase, it must be "science for all," as opposed to "science for future
scientists." Everyone by now seems to agree that a major fault of the
NSF-sponsored science curricula was that they were too "preprofes-
sional." They were, that is, not only too difficult for the average
student, but were characterized by a singleness of purpose, and that
purpose was to ready students for college-level science and beyond.

The desired new science instruction will not be so much "easier"
though that is certainly part of itas it will be science "brought to
'fife," science taught in a way that will make apparent its relevance to
daily living and t, current social issues.42 And it will be "science
through thought and action," science taught through laboratory and
field experiences that SuCSS the skills of inquiry, problem-solving,
and decision-making, as opposed to the mere collection and memori-
zation of scientific terms and facts.

Exactly how much of a change the first suggestion calls for is not
entirely clear. Some proponents talk as though all that is needed is for
teachers to begin discussing contemporary issues in their classes, us-
ing them as examples, setting aside time for class discussions, and so
forth. Others insist that the change awaits a major restructuring of
our educational priorities and an entirely new set of teaching materi-
als. Examples of societal issues that might appropriately be treated,
whether requiring new materials or not, include chemical additives to
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foods, genetic engineering, pollution, energy conservation, and the
disposal of chemical wastes.

The insistence on science teaching that stresses "current issues"
and the "personal needs" of students cannot but evoke those heady
days in the sixties, when the call for "relevance" in the curriculum
was carried to excess in many schools and colleges. Some educators
doubtless fear that the same thing could happen again. Yet science
that is made more appealing to the average student can also be
"good" science. And although the schools have been accused of
"sugar-coating" and "watering-down" the curriculum with every
move to make learning a more palatable and engrossing experience,
such accusations have often turned out to be unwarranted. It will tax
the ingenuity of our most talented and dedicated teachers and text-
book writers, for some time to come, to make the new science educa-
tion a solid learning experience.'"

When we turn to the implementation of the so-called inquiry
methods, we encounter a different and perhaps more difficult prob-
lem, for these were precisely the methods advocated by the science
curricula of the recent past and rejected by teachers for a host of
reasons, ranging from broad managerial problems to mundane mat-
ters such as the loss of equipment through breakage or theft. Will a
renewed call for such "progressive" methods of teaching stand any
better chance of being adopted this time around? Probably not, be-
cause the difficulties remain. What this says about the goal of getting
students to "think scientifically" or to apply "the scientific method"
to their own lives is a question to which I shall return.

The first of the two goals, that of having more high-school stu-
dents enrolled in science classes, is at least partially dependent on
how successful teachers are with the second, "bringing science to
life." The logic linking these goals is incontrovertible, for if science is
made more attractive, more high-school students will elect to study
it. Yet this expectation is not sufficient to allay the concerns of some
critics, who insist that the schools and our nation as a whole cannot
afford to bank on more science being called for by popular demand.
In addition to :mproved courses, they say, we need requirements
mandating an increased amount of time for science in the lower
grades" and an increase in the number of required science courses in
high school.'s But to do this will mean that the increased time or
course credits must necessarily displace something else in the school
day, because the amount of time spedt in school is fixed and has not
changed greatly over the past several decades. Thus the bid for more
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science instruction is almo:t certain to set off an internecine struggle

for curricular "turf," particularly above the elementary grades,
where most teachers are subject matter specialists. Unless those who
argue for more science also insist upon a longer school day or a
longer school year, their objective, if it is attained, will mean less of
something else, even if nothing more than a shortened lunch hour or
a forgone study period."

There is also the question of who will teach these courses, since
many parts of the country are already suffering a shortage of science
and math teachers. Over the long haul, market forces will undoubt-
edly produce the needed supply of teachers, as they have done in the
past, but in the face of the current critical teacher shortage in the
sciences, it is not dear how we will begin to move toward this goal.

On the methods of achieving the two goals, there is nearly unani-
mous agreement on the necessity of a broad campaign carried for-
ward on many fronts, with something for everyone to do. Among the
suggestions that have been made so far, are the following.

Classroom teachers should begin immediately to enliven their
instruction by emphasizing the connection between science and
everyday affairs.

Textbook writers must follow suit by developing new institu-
tional materials reflecting the same change in emphasis.

Professional organizations must help broadcast the alarm,
bringing the problem to the attention of the public, while enlisting

the support of their own membership in seeking a solution.

Teacher educators are urged to strengthen the science compo-
nent in training programs for teachers.

Private foundations need to help identify exemplary science pro-
grams and outstanding science teachers so that ithers might learn
how to improve their own practice.

School systems must create new supervisory positions, placing
within each system, if not within every school, a "science resource
specialist" to help advise teachers on how to improve their science
instruction.

The federal government must develop a "sensing system," more
extensive and elaborate than the current NAEP, with the explicit
function of keeping the nation informed about the state of science
instuction.
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Summer institutes should be established once again, to keep
classroom teachers up-to-date in their understanding of science and
to introduce them to new curricular materials.

Federally supported centers at which the most airre programs
and instructional strategies could be observed might well be another
t__.,, is for keeping teachers up-to-date.

Conferences, sponsored by a wide variety of funding agencies,
are needed to bring together science teachers, practicing scientists,
government officials, and others for the purpose of combining many
different perspectives in search of a solution to the problem.

Directors of museums and managers of public radio and televi-
sion are urged to bring the problem to the attention of a wider public
and to help supplement the instructional capabilities of the schools.

Private industry must do its part by offering summer jobs to
science and math teachers to augment their income, thus enabling
them to remain as classroom teachers rather than taking higher-pay-
ing jobs elsewhere.

The point of this list, which is by no means complete, is to show
that not only is the call to action quite broad in scope, but that much
of what needs to be done is sensible, down-to-earth, and can be acted
on with little fuss and bother. Some of the points, of course, will not
be quite so simple to effect.

What the list fails to give, as do also the supporting arguments
accompanying the recommendations, is the true scope of the prob-
lem, fails to show that it extends far beyond the teaching of science
and mathematics. Yet the absence of that vision is not quite total, for
in its review of the NSF-sponsored studies, a panel representing the
American Association for the Advancement of Science conduded
that "the time is ripe for an in-depth examination of the goals and
purposes of precollegiate education" and spoke of the need for "a
reaffirmation of concern for quality in education."47 And a panel
representing the National Academy of Science and the National Re-
search Council acknowledged that the evidence from the three stud-
ies commissioned by NSF points to "a troubled American school
system. "" But by and large, those who seem to be most up in arms
about what should be done next rarely worry about the state of the
total system. Their concern seems fixated on the math and science
portions of the curriculum and what can be done to improve them.
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Given the backgrounds and vested interests of those who are most
upset about the current state of math and science instruction, their
concentration on a piece of the curriculum rather than the whole of it
is understandablebut lamentable all the same. By neglecting to
consider how widespread the problem of inadequate instruction and
a weak curriculum might be, the advocates of more and better sci-
ence and math run the risk of cutting themselves off from the much
needed support of what could become a veritable army of allies
thousands of teachers, school administrators, university professors,
concerned citizens, and otherswho have almost precisely the same
concerns with respect to other subjects and other portions of the
curriculum, and with the way the schools are run in general.

Dull courses; instruction that bears no relation to the concerns and
interests of students; emphasis on the memorization of facts and the
consequent neglect of critical thought; half-hearted teachers; petty
administrative practicesthe history of educational criticism in this
century, and long before, reminds us that these defects are by no
means restricted to math and science alone, but are endemic through-
out the system and have been for generations.

But here, a cautionary note. This litany of complaints is not a
blanket indictment of our schools, nor does criticism of math and
science instruction imply that all is lost there either. A lot of good
things are happening in America's classrooms, in every subject and at
every grade level. No one who has visited extensively in our schools
in recent years, as I have, can fail to acknowledge that for every
defect there are corresponding strengths: exciting courses; instruc-
tion tied to the concerns aid interests of students; emphasis on criti-
cal thought and the consequent deemphasis of memorization for its

own sake; enthusiastic teaching; bold and imaginative administrative
practices. These are there as well, and have been for gertrations, as
the history of educational innovation and the testimony of former
students so eloquently bear witness.

The broader question becomes one of how to rid the system of
what common sense alone tells us should go, while preserving and
strengthening what the best teachers and the best administrators
have been practicing for some time. Easier said than done, no doubt,
and not something that any single group, bent on reform, can accom-
plish alone. All who care deeply about the sorry state of science and
math instruction in our schools should be encouraged to join forces
with those who care as deeply about other subjects and how well
they are being taught. These two groups, in turn, must fall in step
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with enlightened administrators and others who are responsible for
the well-being of the total enterprise. What is needed is a sense of
partnership, an awareness of common cause uniting everyone who
seeks to see our schools become better than they are.

Some division of labor is certainly inevitable and highly desirable
as well, for to be effective, all large work forces require some degree
of specialization. At the same time we must be careful to avoid hav-
ing these divisions become divisive as well, by pitting science or math
teachers and their supporters, for example, against those who teach
other subjects. One and all must realize that good science teachers
have more in common with, say, good English teachers, and vice
versa, than either does with mediocre or poor teachers within their
own specialties. Similarly, conscientious administrators have more in
common with like-minded teachers than either does with administra-
tors or teachers who are derelict or lackadaisical in the performance
of their duties. In sum, the primary loyalty of everyone connected
with our schools needs be to the quality of the educational service
being provided, rather than to this or that portion of the curriculum,
or to this or that institutional role.

Finally, there remains the question of whether the "inquiry," or
"discovery," approach to the teaching of science might fare any bet-
ter in the future than it has in the recent past. Moreover, ifas I tend
to believeit does not, what does that say about the school's ability
to foster "scientific thinking" and "a scientific attitude" among
students?

Science taught by textbooks, even when supplemented by films
and classroom demonstrations, does leave much to be desired. It is of
doubtful value compared to science teaching that makes use of labo-
ratory work, field studies, and other forms of "hands-on" experi-
ence. James B. Conant observed that

the stumbling way in which even the ablest of scientists in every generation
have had to fight through thickets of erroneous observations, misleading
generalizations, inadequate formulations, and un nscious prejudice is rare-
ly appreciated by those who obtain their scientific knowledge from
textbooks."

The experience of "doing" science, experiencing its frustrations as
well as its excitements, is one of the most important things sacrificed
in the textbook-plus-recitation method of teaching.

At the same time, as essential as laboratory work, field trips, and
all the rest of it might be to the teaching of science, it would be a
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mistake to believeas some advocates of science instruction seem
close to at timesthat science is the sole vehicle within the school for
conveying the skill and the habit of dear thought and rigorous argu-
mentation. The conjoining of the ideas of scientific method and intel-
lectual rigor became prevalent during the Enlightenment, and to this
day, many continue to describe as "scientific" almost any mental
posture that stands staunchly opposed to superstition, dogma, senti-
mentality, unbridled enthusiasm, and just plain muddled thinking.
Among educational theorists, John Dewey was probably the most
prominent advocate of the view that "scientific method," as he called
it, and the principles of "inquiry"his favorite term for reflective
thoughtwere really one and the same.s°

But Dewey's insistence on labeling as "scientific" such things as
open-mindedness, intellectual honesty, impartiality, objectivity, and
so forth, though perhaps in step with the thinking of his time, is quite
off the mark with respe to the way such characteristics are increas-
ingly thought of today. So, too, are all who persist in pinning their
hopes for the development of those very same attitudes and intellec-
tual qualities on what students pick up during that small fraction of
their school experience devoted to instruction in science and mathe-
matics. This is not to Fly that open-mindedness, objectivity, and all
the rest of it are not among the hallmarks of scientific thought the
world over. Of course they are. Nor is it to suggest that instruction in
science and math can make no important contribution to the devel-
opment of those qualities among the young. Of course it can.

It is to insist, however, that scientists and mathematicians have no
corner on the techniques of sound reasoning and clear thought, nor
do science and mathematics teachers stand alone as purveyors of the
kind of tough-mindedness that has become historically linked to the
emergence of a scientific world view." Teachers of many other sub-
jects are there to help as well. All share the common goal of seeking
to extend the powers of critical rationality in the students under their
care. The whole world has a stake in how well that job is
accomplished.
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PREFACE

The text of this report was first compiled and presented as a briefing
to The Rand Corporation Board of Trustees on April 13, 1984. The
research on which it is based was accumulated over the course of
several Rand studies of the teaching profession, supported in part by
the National Institute of Education and The Ford Foundation.
Because of widespread interest in the topic, the briefing is being pub-
lished as a report so that it can be made available to education poll-
:makers, practitioners, and researchers who are concerned about the
status of, and the prospects for, the teaching profession.
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SUMMARY

This report treats the current status of the teaching profession at a
time when renewed efforts to improve the quality of American educa-
tion are occurring at the federal, state, and local levels. The report
demonstrates that dramatic changes in our nation's teaching force will
soon lead to serious shortages of qualified teachers unless policies that
restructure the teaching profession are pursued. Until teaching
becomes a more attractive career alternative, the problems of attracting
and retaining talented teachers will undermine the success of other
reforms intended to upgrade educational programs and curricula.

The report analyses recent data indicating changes in the recruit-
ment and retention patterns of the American teaching force, in the
quality of teachers, and in the attractiveness of teaching as a profes-
sion. The current highly educated and experienced teaching force is
dwindling as older teachers retire in increasing numbers and many
younger teachers leave for other occupations. Recent evidence suggests
that new recruits to teaching are less academically qualified than those
who are leaving, and the number of new entrants is insufficient to meet
the coming demand for teachers. The most academically able recruits
to teaching leave the profession within a very short time. Shortages of
qualified teachers in subject areas such as mathematics and science are
expected to grow over the next few years into a more generalized
teacher shortage as enrollments increase and the supply of prospective
teachers continues to shrink.

Several factors contribute to this problem. Demographic trends are
provoking supply and demand imbalances for teachers. More signifi-
cantly, though, academically talented women and minorities. who were
once restricted to teaching as a professional option, and now choosing
other occupations that promise greater financial rewards, more oppor-
tunities for advancement, and better working conditions. Teachers'
salaries fall well below those of most other occupations that require a
college degree, and average teachers' salaries have been declining for
the past decade. The non-pecuniary rewards of teaching have also
been dwindling, as teachers are increasingly viewed as bureaucratic
functionaries rather than as practicing professionals. Lack of input
into professional decisionmaking, overly restrictive bureaucratic con-
trols, and inadequate administrative supports for teaching contribute to
teacher dissatisfaction and attrition, particularly among the most
highly qualified members of the teaching force.
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Unless major changes are made in the structure of the teaching pro-
fession, so that teaching becomes an attractive career alternative for
talented individuals, we will in a very few years face widespread
shortages of qualified teachers. We will be forced to hire the least
academically able students to fill these vacancies, and they will become
the tenured teaching force for the next two generations of American
school children.

Higher salaries for teachers are only part of the solution to this
problem. As in other occupations, working conditions that affect
teachers' abilities to perform their jobs effectively are a partial substi-
tute for wages. In teaching, a particularly important aspect of those
working conditions is the degree of professionalism allowed in the work
structure. Professionaliring teaching will require a new career struc-
ture in which improved preparation and professionally enforced
standards of practice are combined with increased responsibility for
technical decisionmaking by those who successfully demonstrate their
competence. Upgrading teacher compensation and creating more pro-
fessional working conditions are part of a structural solution, one that
addresses the interrelated causes of the teacher supply and quality
problems, rather than merely their symptoms.
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THE COMING CRiolS IN TEACHING

WANTED

College graduate with academic major (master's degree preferred).
Excellent communication and leadership skills required. Challenging
opportunity to serve 150 clients daily, developing up to five different
products each day to meet their needs. This diversified job also
allows employee to exercise typing, clerical, law enforcement, and
social work skills between assignments and after hours. Adaptability
helpful, since suppliers cannot always deliver goods and support ser-
vices on time. Typical work week 47 hours. Special nature of work
precludes fringe benefits such as lunch and coffee breaks, but work
has many intrinsic rewards. Starting salary ;12,769, with a guaran-
tee of $24,000 after only 14 years.

The conditions described in this want ad accurately characterize the
typical secondary school teaching assignment in the United States
today. Who would take a job like this? The answer to that question is
the topic of this report.

The Emerging Crisis in Teaching

Over the past eighteen months, a number of major reports have been
issued on the quality of American education. Reports from the
National Commission on Excellence in Education, the Education Com-
mission of the States, the National Science Board, the Twentieth Cen-
tury Fund, and other institutions have called for higher educational
standards, increased course requirements, and other major reforms
desied to improve the quality of instruction. The message of these
reports is important. However, the crisis now emerging in the teaching
profession could preclude the attainment of the other reforms being
urged. If public schools are to attract enough highly qualified people to
become teachers, working conditions and compensation must change in
significant ways.

The nation's teaching force is changing dramatically. The current
highly educated and experienced staff is dwindling as older teackers
retire and many younger teachers leave for other occupations. Recent
evidence suggests that new recruits to teaching are less academically
qualified than those who are leaving; moreover, the number of new
entrants is insufficient to meet the coming demand.
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Chart 1 shows the decline in academic ability of students planning
to become teachers, as measured by scores from Scholastic Aptitude
Tests (SAT). The scores of students planning to major in education
have traditionally been lower than those of other students. In addi-
tion, over the past decade, the scores of potential education majors
have declined more steeply than those of other students.1 Most teach-
ing recruits are now drawn from the &Atom group of SAT scorers;
most of the few top scorers who are recruited to education leave the
profession quickly

Chart 2 shows the pattern of attrition from teaching, using data for
white female entrants to the teaching profession in 1973 in North
Carolina. Here the measure of ability is the National Teachers Exami-
nation (NTE), which is given to prospective teachers in many states.
The attrition rates of the North Carolina teachers tested in 1973 were

SAT
scores

Academic Ability of Incoming Teachers Is Declining

500
College -bound seniors
Education major
college-bound seniors

300
1973 75 77 79 81

Verbal

Chart 1

1973 75 77 79 81
Math

1National Center for Education Statistics, The Condition of Education, 1982 Edition,
U.S Department of Education, 1982, p.111.

'For example, 28 percent of the lowest quintile of SAT scorers from the high-school
class of 1278 went into teaching and more than half of them planned to stay in the pro-
fession. By contrast, only 8 percent of the highest quintile went into teaching, and only
25 percent of them planned to stay. Victor S. Vance and Phillip C. Schlechty, The
Structure of the '!lathing Occupation and the Characteristics of Teachers: A Sociological
Intwprstation, Paper presented at the National Institute of Education Conference at Air
leigh House, Virginia, February 25- 27,19132.
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7 8 9 10
Top 10%

directly related to N TE scores: Many more top scorers than bottom
scorers left teaching within 7 years. By 1980, almost two-thirds of the
top docile had left, whereas only about one-third of the bottom docile
had left.3

Although these measures of academic ability do not fully predict
teaching performance, it is clear that the teaching profession is attract-
ing and retaining fewer academically able young people than it has in
the past.

For most of the past decade, there has been a widely recognized
surplus of teachers, so policymakers have not been aware of recent
changes in recruitment patterns. In the past few years, though,
shortages have been occurring in certain teaching areas, particularly in
secondary school specialties. A recent survey of teacher placement offi-
cers4 identified nationwide shortages in the following areas:

'Phillip C. Schlechty end Victor S. Vasa, 'Do Academically Able Teachers Leave
Eduction? The North Carolina Csse,* Phi Delta 1Coppa, Vol. 68, 1981, pp. 106- 112.

'Association for School, College and University Staffing, Toucher Supply/Demand,
1984, Madison, Wiscomis, 1964.
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Mathematics
Physics
Computer programming
Chemist'',
Data processing
3ilingual education
Special education
Earth science
Biology
English

The shortages in mathematics and the sciences are particularly severe,
but other teaching areas that formerly showed surpluses are also join-
ing the list. The shortages have immediate effects on educational qual-
ity, because they mean that courses must often be taught by teachers
who are not qualified in the subject areas.

Charts 3 and 4 show the dimensions of this qualifications problem.
In 1981, the most recent year for which data are available, fewer than
half of the newly hired teachers in mathematics and science were certi-
fied or eligible for certification in the subjects they were assigned to
teach. Fewer than two-thirds of the newly hired teachers in English,
social studies, and other secondary subjects were qualified by this cri-
terion.°

The shortage of mathematics and science teachers exemplifies the
magnitude of the long-range teacher supply problem. According to one
set of estimates, of a total teaching force of about 200,000 mathematics
and science teachers, 9 percent left in 1982-83, 30 percent are not fully
qualified for the subjects they are teaching, and over 40 percent will
retire within the next decade.° The National Science Teachers Associ-
ation estimates that 300,000 new mathematics and science teachers will
be needed by 1995more than the total nqmber of mathematics and
science teachers currently teaching.'

Furthermore, there is no indication that the teaching profession is
attracting new mathematics and science teachers at a rate that might
potentially meet the increased demand. In fact, as Chart 5 shows,
exactly the opposite is true. In 1981, the nation's colleges granted
fewer than 1400 bachelor's degrees in the fields of mathematics and

iNational Center for Education Statistics, Th. Condition of Education, 195J Edition,
U.B. Department of Eilucadon, 1988, p.206.

National Science Teachers Association Survey, December 1982, reported in Hope
Aldrich, 'Teacher Sbortaw Likely to Get Worse Before It Gets Better," Education
Week July 27,1958.
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science aducation combined.° This number represents less than one
mathematics or science teacher for every ten school districts in the
United States. In the following school year, 1982-83, about 18,000
mathematics and science teachers left the.: teaching positions. (About
37 percent of these teacheki left for non-teaching employment; 9 per-
cent retired; and the remainder took other teaching-related jobs.?

All indications are that the shortages of specialized teachers will
expand to a more general shortag3 of qualified teachers within the next
few years. Given current trends in school-age population, entrants to
the teaching profession, and attrition, the supply of new teacher gradu-
ates may satisfy only about 80 percent of the demand for additional
teachers by 198810 (see Chart 6).

Although teacher shortages have occurred before, most recently
in the 1960s, there are new reasons for the current shortages, and
new responses will be required. Demographic trends, expanded

9,796

Teachers
(thousands)

4

7 597

o- Math Science

Chart 5

Math and
Science
Teachers:
Entrants and
Attrition

New tucking
graduates, 1981

Left 1982-83

'NCES, The Condition of Education, 1983, p. 188.
9N.S.T.A. Survey, op. cit.
"Estimates derived from Table 2.9, National Education Association, Teacher Sun*

and Demand in Public Schools, 1973, 1976, 19/7, 1978; and National Center for Educa-
tion Statistics, Proje-Aions of Education Statietka to 1988-89, U.S. Department of Educa-
tion, 1980. More recent projections by NCES place low to intermediate supply estimates
for 1990 at 56 to 110 meant of demon* NEA projections estimate that the supply of
new gradates wW fill 70 percent of ths demand in 1990. NMI, Projections of Educa-
tion Statistics to 1990-91, 1962, pie; NEA, Teacher Supply and Demand in Public
&hook 1981-82, 1983, p.22.
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A General
Shortage
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Imminent

opportunities for minorities and women, and the low salaries and lack
of prestige associated with teachingeach a powerful force in itself
combine to make solutions to the shortage problem more difficult to
design and implement.

Demographic trends have provoked supply and demand imbalances
in teaching before, and they are doing so once again. As Chart 7
shows, the sources of supply and demand are moving in opposite direc-
tions for the short-term future. After a decade of declining enrollments
in elementary and secondary schools, a baby boomlet that began in the
early 1980s will begin to cause enrollment increases starting in 1985.
At the same time, the college-age population from which most potential
teachers will be drawn will continue to decline through the remainder
of the decade and slightly beyond.

1.7.ianwhile, the number and proportion of bachelor's degrees con-
ferred in education have declined fairly ztez;-ly over the past decade.
In times past, public education was a major employer of college gradu-
ates. In 1971, for example, more than 20 percent of the bachelor's
degrees conferred were in education. By 1981, the proportion bad
dipped to less than 12 percent. 11 This decline may have bees irtly a
response to the teacher scrpluses that characterized tl 1970s;

"Nat% The Condition of Education, 19e13, p. 164.
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of age
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1975 77 79 81 83 85 87 89

Chart 7

School-Age
Population
Trends

however, the data suggest that other market forces are at work as well.
Alternative occupations are available to a wider spectrum of college
graduates, and many are choosing these more lucrative fields, even
though the demand for teachers is growing. There is no sign that sup-
ply is responding to demand even in fields where there are widely pub-
licized shortages. The number of education degrees conferred in
mathematics and science, for example, continues to decline.°

One of the labor market factors having the greatest effect on the
teaching profession is the growth in opportunities available to women
and minorities. Women have traditionally comprised the large major-
ity of the teaching force, and they still do so. However, academically
talented women, in particular, are increasingly pursuing other occupa-
tions. Between 1970 and 1980, the proportion of women receiving
bachelor's degrees in education decreased by half, from 36 percent to
18 percent. By 1981, the proportion had dropped to 17 percent's Dur-
ing that decade, women's professional options expanded enormously, as
Chart 8 shows. Women's occupational choices shifted from education,
English, and the social sciences to business and commerce and the
health professions. The proportion of degrees granted to women also

""bid., p. 188.
"mid., p. 184.
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Bachelor's and First Professional Degrees
for Women 1970-1980

1970 1980

0 Business and commerce ill Health professions
c:3 English 'journalism EN Social sciences

mow
Non-traditional fields: biological sciences,
computer sciences, engineering, and law

Chart 8

increased tenfold in the biological sciences, computer sciences,
engineering, and law.14

Why Has Teaching Lost its Appeal?

Can academically able students be reattracted to the teaching pro-
fession in a labor market that offers other, more attractive choices?

The current salary structure of the teaching profession will surely
not provide strong motivation. Beginning salaries for teachers are
lower than those in virtually any other field requiring a bachelor's
degree (Chart 9). Even when teaching salaries are adjusted to reflect a
twelve-month salary equivalent, they fall short of the next lowest
category (beral arts graduates).' Teachers' salaries also reach a ceil-
ing much sooner and at a much lower level than do he salaries of
other college-educated workers.

"Bureau of the Census, Statistical Abstract of the United Stater 1984, 104th ed., U.S
Department of Comnwroi, 1983, p.166; Bureau of the Census, Statistical Abstract of the
United Stater on, 94th ad., U.S. Department of Commerce, 1978, p. 183.

*Data are for the 1961 -82 school year. National Education Association, Prices,
Budgets, Solaria, and Income: 1983, 198S, p "2.
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Beg:.aning Salaries of Bachelor's Degree
Graduates

Teaching
Engineering
Computer sciences
Chemistry
Math- Statistics
Sales-Marketing
Accounting
Economics-Finance
Business Admin.
liberal Arts
Other fields

I (= Projected12-month salary

0 10 20 30
Thousands of dollars

Chart 9

The situiro^n is made worse by the fare that teachers' salaries have
but ground dative to other occupational salaries over the put ten
years. Although 'lore is a common perception that teachers' salaries
have improved as a result of collective bargaining, average salaries for
teachers actually declined by nc arly 15 percent in real do!' r terms
between 1971 and 1981,16 even though the average experience level of
the teaching force increased over that period, as did the average educa-
tion level. The majority of teachers now have at least g master's
degree and about 13 years of experience."

The data paint a rather gloomy picture of the recruitment potential
of the teaching profession. B it many studies r Nest that people are
attracted ki teaching for altruistic reasonsbecause they love to work
with children and want to make a contribution to society. Indeed, the
primary rewards of teaching are the intrinsic, non-pecuniary satisfac-
tions derived from imparting kr owledge and seeing young people grow

INCE% The Condition of Education: 1983, pp. 102-103.
17National F tuition Association, Nationwide Teacher Opinion Poll, 1989, 1983. p. 8.
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and learn.° But even these satisfactions have been declining as the
nature of teaching work has changed. Teachers express increasing dis-
satisfaction with the conditions under which they work and the policies
that define their classroom activities.

For several decades, the National Education Association has polled
several thousand teachers annually about their teaching conditions and
views. One question asked in sack poll is, If you could go back and
start all over again, would you still become a teacher? Chart 10 shows
thr -emetic change in the response to that question over twenty
yes . Between 1971 and 1981, the proportion of respondents saying
they vould not teach again more than tripled, rising from about 10 per-
cent to nearly 40 rrcent ;Ass than half of the present teaching force
say the? plan to continue teaching until retirement°

It is easy to summarize the factors that contribute to teacher dis-
satisfaction. TeacLers feel that they lack supportphysical support in
terms of adequate facilities and materials; support services such as cler-
ical halo for typing, duplicating, and paperwork chores; and

Proportion
of

teachers
(%)

10

ProSubly would
not teach again
Certainly would not
teach again

196041 6546 70-71 75-76 80-81

Chart 10

Percent of
Teachers
Who Would
Not Teach
Again
Teacher
Dissatis-
faction Has
Increased. . .

118m, for sample, Daniel C. Lott* Schoolteacher. A Sociokvical & wly, Chicago:
Univenity of Cldcago Prase, 1976; Phillip W. Jackson, Life in C!assrooms, New York:
Holt, Rinehart and Winston, 1988; Linda Darling-Hammond and Arthur E. Wise, A Con-
ceptual Frantaeorh for Examining Teachers' Views of TTeochiri and Educational Policies,
The Rand Caporation, N-1808-FF, February 1981.

'National Education Association, Status of the American Public School Teacher,
1900-81,19112, pp. 7848.
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administrative support that would provide a school environment in
which thei' work is valued and supported rather than obstructed by
interruptions and a proliferation of non-teaching tasks. They see their
ability to teach hampered ty large class sizes and non-teaching duties.
And they feel that they are not treated as professionals. They have
limited input to decisions that critically affect their work environment,
and they see few opportunities for professional growth.°

Let us translate these categories into more concrete terms. Imagine
that you are a high-school English teacher. You have at least a
master's degree (as do most teachers today) And you would like to
impart to your students the joys of great literature and the skills of
effective communication. You have at your disposal a set of 100 text-
books for your 140 students. You cannot order additional books so you
make copies of some plays and short stories, at your awn events, and
you jockey with the 50 other teachers in your school for access to one
of the two available typewriters so that you can produce other materi-
als for your class. You stand in line after school to use the secretary's
telephone to call parents of students who have been absent or are
behind in their work.

You spend roughly 12 hours each week correcting papers, because
you be :eve your students should write a theme each week. You feel
guilty that this allows you to spend only 5 minutes per paper. You
spend another 6 hours each week preparing for your five different sec-
tions, mostly writing up the behavioral objectives required by the
system's curriculum guide, which you find meaningless and even coun-
terproductive to your goals for your students. You do all of this after
school hours, because your one preparation period is devoted to prepar-
ing attendance forms, doing other administrative paperwork, and meet-
ing with students who need extra help. Between classes, you monitor
hallways and restrooms, supervise the lunch room, and track down
truants.

You am frustrated that the district's new competency-based curricu-
lum is forcing you to spend more and more of your tine teaching stu-
dents to answer multiple-choice questions about the mechanics of
grammar. Meanwhile, your efforts to teach writing and critical think-
ing are discouraged, es they do not seem to fit with the district's man-
dated curriculum and testing program. You have no input into deci-
sions about curriculums teaching methods, materials, or resource alloca-
tions. You will, of course, never get a promotion; nor will you have an
opportunity to take on new responsibilities. You receive frequent

"Ibid., pp. 76-7* National Education Association, Nationwide nachos Opinion Poll,
1965, p. 9; American Federation of :':ashen, Schools as o Workplace: The Realities of
Stress, VoL 1,1988, pp. 16-17.
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feedback about public dissatisfaction with schools and teachers, but lit-
tle reinforcement from administrators or parents that your work is
appreciated. Sometimes you wonder whether your eff'rts are worth the
$15,000 a year you earn for them.

This description is not an overdramatization. It reflects the modal
conditions of teaching work in this country today. The importance of
professional working conditions to teacher satisfactifin and retention
has recently been recognized in a number of studies at Rand and else-
where. Conditions that undermine teacher efficacy, i.e., the teacher's
ability to do an Wee, re job of teaching, are strongly related to teacher
attrition. These conditions include lack of opportunity for professional
discourse and decisionmaking input; inadequate preparation and teach-
ing time; and conflict with or lack of support from administratoran

A particularly troubling aspect of teachers' dissatisfaction with their
working conditions is that the most highly qualified teachers are the
most dissatisfied. Chart 11 summarizes some rewire from a recent
Rand study of teachers' views of their work environmentis Those with
academic majors (i.e., those who have a bachelor's or master's degree in
their discipline in addition to a teaching certificate) are more dissatis-
fied with the lack of administrative support for their work, with
bureaucratic interference in their work, with their !ask of autonomy,
and with salaries and other working conditions than are those with
education degrees only. Academic majors have typically taken substan-
tially more college coursework in their area of specialization than edu-
cation majors, and they also tend to be the teachers who hold more
advanced degrees. These highly qualified individuals are the kinds of
teachers that many would like to dtrect to and retain in teaching, yet
they are the ones most frustrated by the profession's current work
environment. They are also much more likely than other teachers to
say they plan to leave teaching.

Unfortunately, the approach to improving education reflected in
most of the policy initiatives of the past decade has done little to
increase the attractiveness of teaching; it may, in fact, have

for example, Linda Darling - Hammond and Arthur B. Wise, 'Teaching Stan-
daub or Standesdbid Wahine; Educatimal Leadership, October 1983, pp. WM;
Seem J. Rosenholts and Mark A. Saul* Teacher Compensation and Cow Ladders:
Polio hnplbstions from Ramarch, Paper commissioned by the Tennessee General
Assembly's Select Committee on Rdneation, December 1953; D. W. Chapman and S M.
Hutcheson, 'Attrition from Teaching Careers A Discriminant Analysis,' Americo' Mu-
Mind lestarch Journal, VoL 19, 1952, pp. 93-106; M. D. Litt and D. C. Turk, Stress,
Dhotis/maim, Gnu Intention *2 Lean Teaching at Saperienced Public High School
Mechem, presented at the annual meeting of the American Educational Research
Assodation, April 1913.

nData are from an ongoing study of the conditions of teaching work being conducted
by Arthur Z. Wk, and I soda Darling-Hammood.

r 566



14

50

ao
Proportion
of teachers
dissatisfied 30

with
specific
working 20

conditions
(%)

I0

0

Lack of Bureaucratic Too 11111e Nalariesiother
administrative interference autonom) working
support conditions

566

BEYOND THE COMMISSION REPORTS

The Best
Qualified
Teachers Are
the Most
Dissatisfied

Chart 11

ED Education
majors

El Academic
majors

exacerbated the problem. Based on a factory model of schooling in
which teachers are semi-skilled, low-paid workers, at least two-thirds of
the states enacted policies in the 1970s that sought to standardize and
regulate teacher behaviors. Elaborate accountability schemes such as
management-by-objectives, competency-based education, minimum-
competency testing, and other efforts to develop a teacherproof curricu-
lum were imposed in the belief that if teachers do exactly as they are
told, students will lei= exactly as they are supposod to.n Bureau-
cratic controls on teaching behaviors were used as an alternative to
upgrading the quality of teachers or of professional decisionmaking. As
Porter notes:

The accountability movements of the 1970. view teachers not as
autonomous decisionmaken but as agents of public school policy-
makers, agents subject to hierarchical controls."

These policies have not had the desired effect, because they are
based on an inappropriate model of teaching and learning. Indeed,
they have had some dysfunctional consequences. Teachers resist

"Arthur B. Wise, Legislated Learning The Bureaucratisation of the American Close-
room, Berheirp University of California Press, 1979.

"Andrew C. Porter, .t .1., Teacher Autonomy and the Control of Content night
Institute for Research ou Teaching, Michigan &ate University, December 1919, p. 4.

5 6'7
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bureaucratic attempts to constrain their classroom decisions," not
because they are opposed to accountability, but because standardized
teaching prescriptions reduce their ability to teach effectively." Highly
prescriptive teaching policies often limit the curriculum to those sub-
jects and types of thinking that are most ear: r tested; a--1 policies
also prevent the use of alternative teaching strategies that are more
appropriate to students' learning needs and create paperwork burdens
that detract from teaching time." The results are twofold: emphasis
on procedural conformity to narrowly configured objectives at the
expense of more creative forms of teaching and learning; and dissatis-
faction on the part of teachers who find their ability to respond to stu-
ients' needs reduced.

Research on effective teaching suggests a very different model far
improving education. Studies conducted over the past two decades
show that students have different learning styles, and that effective
teaching techniques vary for students of different characteristite and at
different stages in their development, for different subject are,-, and
for different learning goals." Appropriate teaching techniques must be
determined by diagnosing student needs and matching those diverse
needs to appropriate methods of instruction. In this context, profes-
sional judgment is a prerequisite for good teaching, becalm unless stu-
dents are treated according to their particular learning needs, they will

IsDarikg-Hammond and Win, A Conceptual Framework for Eramising Moochers'
Views, pp. 6647; Lori* Sdtooksacher, p. 164; Jackson, Life in Ckneroonse, p. 12% R. G.
Corwin, Militant Professionalism A Study of Orgatsisational Conflict in high School.,
Meredith Comma" MO; Harry F. Wolcott, Teachers se Technocrats, University of
Oregon Center for Educational Policy aid blansgeramt, 1979.

Linda Dading-Hammond and Mbar B. Wile, 'Beyond Standardisation: State
*banderols and School Improvement," Elementary School Journal (forthcoming); Lae S.
Shoilmen, 'Autonomy and Obliptko," in L. S. Shulman and Gary Sykes (WIL), Hand-
book of nacleng and Policy, New York: Longman, 198% Micheal Lipsky, Street -Lapel
Bureaucracy, Russell Sage Famdation, 1NO.

"Darling-Hammond and Wise, 'Beyone Standerdbation"; Anne id. Bask, 'Bows It
at the Casket Retouch, Reading Instruction, and madras Learning of the That R,"
Phi Deka Keppon, December 1962, pp. 287 -241; Constance ICaraii, 'Encouraging Think-
ing in Mathematics," Phi Della Kopp" December 1982, pp. 247-251; Harriet Talmage
an.' Sue Pinar Railer, "Unentidpated Outcomes: The Pails to Curriculum Goals,' Phi
Dais &win, September 1980, pp. 30-82, 71.

"I'm, for ample, W. Doyle, "Paradigos for Research on Teacher Effectivenest," in
Lee t . Shulman (ed.), Review of Rewards in Education, VoL 5, Ham, Bbnole: F. R.
Peacock, 1978; M. J. Dunkin end B. J. Biddle, The Study of Teaching, New York: Holt,
Rinehart and Winston, 1974; F. J. McDonald and P. Ella, Beemodue Summery Report
Begriming Teacher Evaluation Study, Phase II, Educational Testing fiervke, 1976;
Coombs& and R. L Snow, Aptitudes and instruc4ional Methods: A Handbook for
Beseards on Interattiorw, New York: Irvington, 1977; N. L. Gogh The &weft Basis of
the Art of notching, New York: Teachers CoOsp Press, 1978; J. E. Brophy and C. kL

568

Rwertsoo, liserning from nothing. A Levekpmental Peremtios, Boston: Allyn and
Bacon, 1978.



568

16 BEY3ND THE COMMISSION REPORTS

be mistreated. Standardized practice is, in essence, malpractice. The
need for diagnosis of individual sitrations and for judgments about
appropriate strategies and tactics is what defines a profession.'

Our owe research on teachers reinforces this view. Teachers find
that unirorm teaching prescriptions r revent them from attending to the
variable needs of their students and to the conceptual demands of their
academic disciplines. In one study, 45 percent of the teachers we inter-
viewed said they would resign from teaching if prescriptiveness of
teaching content and methods increased." For them, a non-
professional work structure diminished the sstisfactiens of their work
to an unacceptable degree. Future policies ought to respond to the fact
that these professional incentives are very important to teachers.

Profeesionalizing Teaching

The many factors that discourage qualified people from entering and
remaining in the teaching profession are converging at a time when
teacher retirements and student enrollment trends are leading to
increased demand for teachers. As a consequence, it will be necessary
to hire and retain large numbers of marginally qualified people into
teaching unless major changes are made in the structure of the occupa-
tion.

Higher salaries for teachers are on*Ay part of the solution to the prob-
lem. Mei non-pecuniary aspects of teaching are at least as important
as salaries in attracting and retaining good teachers. (In any case, the
public is not likely to support :gher salaries if serious efforts are not
made to upgrade the perceivea quality of the teaching force.) As in
other occupwaons, improved working conditions for teachers are a par-
tial substitute for higher wages. A particularly important aspect of
those Rorking conditions is the degree of professionalism allowed in
the work structure. Upgrading the quality of teacher preparation and
creating more professional working conditions are part of a structural
solution, one that attends to the interrelated causes of the problem
rather than tamely to its symptoms. In fact, teaching is now much like
the legal and medical professions were at the turn of the century.
Until fundamental changes were made in the structure of these

*Linda Darling-Hammond, Arthur E. Whoa, end Sara R. Nam, "Teacher Evaluation
in the Organisational Contort: A &view of the Literature," Review of Educational
Research, Vol. 63, No. 3, Fall 1963, pp. 286-326; Gags, The Scientific Basis of the Art of
Teaching, p. 16; Harry S. Broudy, 'TeachingCraft or Prohosion?," The Educational
Forum, January 1966, pp. 175-1114.

3°DarliptHammond and Wise, 'Teaching &endow& or Standardimtl Toschine,"
p.69.
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professions, they, too, were characterized by low wages, easy access,
poor training, no real standards of practice, and a poor public image.

What would it mean to "professionalize" teaching? The following
features that characterize most modern professions serve to ensure and
allow competent performance:

Rigorous entry requirements
3 Supervised induction

Autonomous performance
Peer-definwl standards of practice
Increased responsibility with increased competence

Entry requirements are rigorous because the work requires mastery
of a body of knowledge. Induction into the occupation is supervised by
experienced practitioners because developing professional judgment
means learning how to Mandate theory ;nto practice. Performance
after induction is autonomous because treatment mist be tailored to
the clientele and their specific needs. Peers define standards of prac-
tice because specialized expertise is the basis for informed judgment,
and standardized procedures cannot meet the demands of the work.
Tying increased responsibility to demonstrated competence is the
means by which professional standards of practice are promulgated and
conveyed. Experienced practitioners induct new entrants and are
responsible for teclmicAd decisions.

On the basis of these characteristics, we make the following recom-
mendations for reforming the teaching profession. First, establish pro-
fessionally competitive salaries for teachers; in the current market-
place this means starting salaries of $20,000 with career increases of
up to $60,000 (the salary level of middle-management school employ-
ees) Second, offer recruitment incentives such as scholarships and
forgivable loans for academically talented college students to enter
Machina, similar to the National Defense and Education Act loans of
the 1960s. Third, improve teacher education by making it more intel-
lectually rigorous and requiring ;nternships supervised by senior teach-
ers before tenure is granted. Fourth, improve working conditions by
allowine paraprofessionals to assume the non-teaching duties now per-
formed by teachers and by allowing teachers more time to teach, to
prepare, and to share in instructional decisionmaking. Fifth, allow
experienced teachers to assume iv onsibinties for supervising new
teachers and for developing programs as they move up a more differen-
tiated career ladder with specific evaluation iuid promotion points.
Taken together, these reforms suggest a new career structure in which
professionally enforced standards of practice are combined with

570
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increased responsibility for technical decisionmaking by those who suc-
cessfully demonstrai4 their competence.

Although these proposals start with higher salaries for teachers thy
also imply changes in resource allocations within schools. As bureau-
cratization took hold in American schools, teacher salaries slipped from
49 percent of educat onal expenditures in 1972 to only 38 percent in
1982.11 Changing the teaching career structure would also change
administrative structures and roles, and hence the allocation of educa-
tional dollars. If teachers were to assume maw of the instructional
tasb currently performed by adminiuriters (e.g., curriculum devslop-
ment and supervision), the laeong of bureaucratic hierarchy could Ix
reduced. Of course, further study will be needed to determine how
administrative structures could be changed and to inform strategic
planning efforts at the local level. However, we believe that efforts in
these directions can lead to a more professional and more instruc-
tionally productive approach to schooling as well as to teaching.
Reduced bureaucratic accountability demands would allow schools to
become more client-oriented; and within a professional accountability
structure, teachers could rely on peer support and assistance in work-
ing out problems of practice."

Restructuring the teaching occupation ie not a trivial undertaking.
Time proposals entail substantial costa; they are politically difficult,
particularly in the light of public perceptions of low teacher quality;
and they require some profound organizational changes, which are
never easy to initiate, However; there are some opportunities for
change that could offset these obvious barriers.

The attention to education generated by the recent commission
reports has created a climate for reform that is in fact causing a great
many states to entertain new proposals. Several states have already
increased teachers' salaries and are trying to implement some kind of
teacher incentive program. The coming large-scale retirements of
teachers will provide new opportunities in two ways. First, the very

"C. Rainy Peksizitser, The Cord ion of Machina: A State by &etc Mobilo, The
Carnegie Foundstion foe the Advancement of Teaching, 1958, p. 50.

112Resserch oa effective schools suggests that collegial settings in which SINICINK3 smile
each other and solve problems collectively enhance teacher setisfaction and 'fancy,
Along with student Writing outcomes. Sea for emmtple, Rossaholts and Smylkh roaches
CompentatioN and Caw I.addsrg P. T. Ashtoo, R. B. Webb, and N. Dodo, A Study of
Ilsachusi Sows of Efficacy: Final &pat, 'ha University of Florida, 19!18; IL J. Welber;
and W. J. Genova, Malt School, and Workshop Musson on ICnowledp Use in Ur
anima Improvement !OMs Journal of Educational &search. Vol. 743, 19112, pp. 07-IA
Wilbur Brookover, Schools Can Mb a Difforano, Michipn State University, 1977; ?sal
Emma and MAIN, W. McLaughlin, Maul Propene Sup;ordne Educational Chow
Vol. 7: Futon Meetly Implementation and Continuation, The Rand Corporation.
R-15s0/7-HEW, April 1977.
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experienced, expensive teachers will be replaced with less expensive
teachers, so that the costa of upgrading salaries can be absorbed over a
longer period of time. Second, it is more feasible and cost-effective to
restructure induction into the profession when a major change in the
membership of the work force is occurring. Finally, the costa of the
reforms are not as enormous as they might at first appear. As noted
above, some reallocation of resources is implicit in a new career struc-
ture. Furthermore, as fewer of the educational dollars have been spent
on teachers over the last decade, fewer dollars have also been spent on
education. Public elementary and iecondary education expenditures
dropped from 5.5 percent of personal income to 4.6 percent between
1972 and 1982.13 We can, if we choose. return to a higher level of com-
mitment to education.

In addition to asking about the barriers and opportunities for signifi-
cant reforms should also ask what the alternatives are. If ve
choose to ignore the structural problems of the teaching profession, we
will in a very few years face shortages of qualified teachers in virtually
every subject area. We will be fort Id to hire the least academically
able students to Ell these vacancies, and they will become the tenured
teaching force for the next two generations of American school chil-
dren.

If we are serious about improving the quality of education, we will
have to make more than marginal changes in the attractiveness of the
teaching profession. The search for excellence as it is being conducted
in most states will not solve the problem. Fundamental reform of thc
teaching profession will be required.

IsFeistzitser, The Condition of Teaching, pp. 51-62.
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The Goole of Education

U.S. teachers were asked to rate the importance of
certain gale of education on a scale of zero to 10. Fifty-
six percent of teachers goo the highest rating (10) to
two goes: developing good work MOM the *WO to
amnia ensy thoughts, end the oddity lo canasta.*
and deveksing Ils WNW to titer creatively. *bloc-
that and analytically. FIttptla percent of halms
paw a lop Ming to dovetailing the salty lo spa* and
writs corrsctly; 53%, to developing the ability to use
methemem for sander problems; and 51%. to en-
camp° Ills Mire to condors Iuwl as a lifelong
Wawa

The highest percents°. of the U.S public 011%) gives
e 10 to Ormloping the &Wily to emelt awl writ". correct-
ly. The second4igheat percentage of the public MI%)
glove the highest allow to devekoing etenderde of whet
M fight and wrong.

The question:

Please vas ale liepwlease el seek el the NS

sae s lwe oe
gods el edemas. sa e seas el
sums s gal is Ma all knee.

tea end WWI art be pen el do puddle Wool
=A 10 wow gal le do west aperaa
Mews IN edam A Ming between awe

end 10 mess you molder as gal 1. be maw
where In between In iniperlonse.

To help tlevetoo loot wok %Mc We
WO% So woonlot ono a thouolito
the 031119 So c0000ntloto

Ti drake We ANN tO 0WA
croothely. o0OtellooN,5591193911T

To *Woo We OW% r sosok won

1110311 hero
Al Tenant,

1191141

311

JAI at

5410 comielly
itrook,1 Ow Oat/ So OM inilthwtwits

No

06

53 54wow* prelims
To onootoop We WAN to wwww
raven/ 1nr0u10te1 awl 11% 51

To imams mood Ito w oat ottlet,
tot °MTh% the Mos ol 306112 52

TO ONWie Ow Wilt/ to Noe lo
edo014 sod otonolne 43 51

To moat Mom who Won So WNW
WNW ft" 005210 38

To ttowtoto NAM towled So ea Nto lam
Waft not plonnino So allord college

To 4144000 WNW* 14'3151.4
311 54

33 6a
ol 0th

wol wow
To Awoke the OWN So wool
To

32 51

31 33

on orolomlonArg ol Ownor
rooy JAI le Iwamoto portlelpotIon

pollOool popes
To domino the WNW So ea Wong
We Whom. lams ol pogo 31 42

To dIroslop %owl tot wol uttWoolon3
lmml ol Mot Mow rsIlpbo' %bons

cut1woo 33
To flowolor, Ito WON to One WM NMI
nt. antIONVos anO problems, 1 a so.
0 M234 penmen% owoonol Mont.
aleooN sod Onto Mom 25 411

To MO 6114311118 404 NOW% Wont to
eta Ow re a NW TAP 93240,
osoalloo

To doos119 on wolwavolln9 NSA 111112
4,4 10214 a Obi awl mom inewas
IOW moireownto wol WNW&

To NM romp and WWW14.5511
Wenn ad solsolleo Wa

To We Iwoolodso M M lettorlont %no
55 19949.011/lowhy.

To 1rWy r. 41111NOWIl111 lot sod OW
Volollon to Ow Mo. make %WY"
*MK MC.

To her thollordo OWPOloto prow*
polOwto

To diwitko Itto AMIN to willwillood W41
one oloroolon

Ti meow% *Mall doollapTiont 1130.1111
ow% powOoll

To Nolo WW11314 M 9221011211,41,1n2

lose
To eroolop on opincloIlon ol 'wow
www r Min
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Subject itequketestros

One of the major rearrinendMons of the National
Commission on Eitostionos In Education was that We-
nd icatly more time In high school bs devoted to the
treditkial basics, English and metMinatIce, as wall as
to amain "new" beam including solemn, computer
science, forsial kiinguoges for the collegetound, and
vocational toning. Virtually all Weans het that
English, meth, and science should be required to all
students, both those who Intend to go to allege and
those who do not.

However. ambers would distinguish between the
collawbound and the nonsioNegobound In the number
of yews they would require of a given subtext. For ex-
ample, the average number of yaws of English NM
teschers would (souls fa calfagabound students Is
3.0 the figure for non-oollegebound students is 3.5. The
figures to meth are 3.1 yews to the oollewobound and
2.7 for the nonoollegabound. For Winos, teachers
would require 3.0 yews for the oolle0ed0wid and 22
years for the non-calegobound.

The question:

if me ewe Me one to Molds, whloh el Ike
tollewIng ed5ards weal yes Imola every public
high salmi *ANS sae pleas kr pea Is war's
lo las1

Whet about these adds high school students
who Is set lo ge an Is magi When 699
waists? Which comes would yam awoke them

take1

Mo11,99.1124
Em9149
9109241
ootononon1

588

11195.91 lionookod

V. Thom
Pot 19loo Moos ON TIondoe maw

Monolog to Tom To Os to Tom
CM to Wiwi lloodrwl C499g2 liquid

34 GI 27
311 03 30

23 91 22

JANUARY 1933 )27



588

Far 11344
Pkonli Is

Os le Camp

WNW MD

Avow
Von

131.04471

Amoy
no Wow

N44 NOMA.
TA 04 le

44540
Nan

3442337014300041
% %%

Sconce SS 25 80 2.
F4103. 111003404 77 21 20 1 I
P1W.41 46.1catm. 7a 211 73 25
%NM education
5514.555

rs .5 7S ft
34 1 5 80 27

AII 34 13 4S 12
318445 411 I 3 a 13
InNolool NW

ScotoMNOns a I I 75 lo

EirTeseher Opinion so. Public Opinion

The grille agrees with teachers about 'he "war-
time of 'seeking high school students to take English
and mathematics. Mere then 10% of webers and r i the
public wrold require all students to Pits these warms.
Similar Dercentagm of the public and of teachers we
meek" high school students to take business, end
somwrhat smaller percernago 01 the puede then of
teachers would require high school students to She
history and science.

For all other sublimate, however, a much smaller
percentage of the public than of Mechem endorses
course requirements to either college bound or non -
colleg-bound students.

NMI flo
Fens..

PN001441 Is
233 Is 18.4
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Extending the School Day or Year

Some of the education Worm reports have meow
mended extending the length of the school day, the
length of the school year, cr both, in order to provide
mom time for instruction. U.S. teachers oppose both of
these mconmendetions by roughly the same margins

72% to 24% In the case of lengthening the school
day and WS to 211% In the case 01 lengthening the
school Year

By contrast, the U.S public is only nwginally op-
posed to lengthening the school day or school year The
public opposes extending the whoop day by margin of
42% to 52%, and the public opposes extending the
school year by margin of 44% to 50%

The question

HOW de you feel about extending the school
day by one her in Ws *gaol in which you teach?

589

holds horn the question of teachursilf comps*
sage% o you Woe or oppose this Idea?

Few
000,733
No 444non

The question.

In owe matiene, students attend school en
many as WO days a year, as wwwwwl Se about 110
Wye In Ws ILL Aside hem the gesetlen el
Isechegeleff ceopensellen, New do you feel
about ex tengag the wage wheel year In Vila
estiresalty by 30 doge, laid% the wheel vser
about 210 dew or 10 tiosees lengf De yee Wow or
spleen bids lase

AS
isseftni

24
72

PAW
tats

52

Roo
0800es
1140 oOnlon

imam

as
os

ILL
AMY
pea

OS

Sex Education

u s teachers overwhelmingly support sex education
In both public high schools and public siermallarY
schools. Almost nine out of 10 teachers 05%1 Mel Met
sex education should be part of the instruct'ang pro.
greln In the high &Maisie; only 0% oppose the Idea.
Seventy -fie percent of teachers favor Including sex
education In the elementary schools; only 15% oppose
he Idea.

However, teachers believe thet different sexual
topics we appropriate for different levels of schooling
For earnple, eight out of 10 teachers feel that the
following topics should be covered In high school sex
WhiC1121130 chases: the biology 01 reproduction, venereal
dismiss. and birth control. Smeller naloritles feel that
premarital sex, abortkm, homosexuality, and the nature
of 14821211 Intercourse should be covered In high school
chase Other than the biology of reproduction. much
smaller percentages of teachers feel thet specific sex-
ual topics should be covered In the elementary schools.

The question:

Ow you feel the pebble high wheels 68111111141 or
should net Inolede edwegon In their Wanes
Semi worm,

De you feel the public elwasatary schools
should or should net Include sex 'decagon In
Palos 4 through I?

133314

Sheuhl 031
No *mon

14 IOW

os

The question

Which of the hollowing topics, If any, should be
included for high school students?



8
SA

SS *R
R

"ill
pig!Ill

I
I

tg
Ia

R
 3118S

C
 R

*1113 ate
Z

I SU
M

"81

ib
li

131
I

IS!
II

83.
3

19 1521P11:11 IS
i

W
ill/ laid%

pan
h1111101/1

11 I"1,
sum

te
11119,5

1.1..
B

SI
SS

+
R

. 3
III!

. i

II III,
IP

S
S

R
 3

1-111

gi""
21-

t)
aSS

83 IIA
011110111IS 6111111

I
II

8a

I
!

1
I

z
°



I 110 Rs ^ftz 4, t411
I

h -v I if fig
ci

BO "'"It Vei g

I 111 11#

21" 111 31." I 1144
I if i istili



591

The Impact of State Policy on

Entrance into the Teaching Profession

Pima. Report

NIS Grant Ho. G83-0073

Submitted to:

National Institute of Education

Education Policy and Organization

by

Margaret E. Goertz

Ruth S. Ekstrom

Richard J. Coley

Margaret E. Goartz is a Senior Research Scientist, Educational Testing Service
Rath B. Ekstrom is a Senior Research Scientist, Educational Testing Service
Richard J. Coley is a Research Associate, Educational Testing Service

Division of Education Policy Research and Services
Educational Testing Service
ftinceton, Sew Jersey 08341

October 1984

592



592

MUTER 1

STUDY OVERVIEW AND FINDINGS

Introduction

Over the last decade, public confidence in the quality of education
haa steadily declined. In the late 1970a, dissatisfaction with the
performance of the public schools, fueled by evidence of declining
test scores and functionally illiterate high school graduates, led 40
states to develop accountability measures and tx 'act laws requiring
students to demonstrate proficiency in the basic swills. More recently,
public attention has turned to teachers. Information on the background
and preparation of new teacher. and 'horror stories" about bad teachers
in the classroom have led the public to question the quality of America's
school teachers and policymaksrs to search for ways to make the teaching
force better.

Evidence of teacher quality problem abounds. Students entering
teacher education progress are less able than those entering other
fields; many are drawn from the bottom quarter of graduating high
school sad college students (Rational Commission or. Excellence in Education,
1983). Mean scores on the Scholastic Aptitude Toot (SAT) for future
education majors dropped from 867 in 1973 to 813 in 1982. In that latter
year, the average score for all students entering college was 893. In
fact, students intending to major in education had lower SAT scores than
any group of students, with the exception of those intending to concentrate
in ethnic studies or in trade and vocational education (SCES, 1982).

While some argue that teaching haa never attracted 'the best and the
brightest." others suggest that the decline in tha quality of teachers is
indicative of problem in teacher education. The approximately 30
percent decline in the number of individuals soaking entrance to teacher
education between 1972 and 1980 left teacher educators with only two
choices: (1) to phase out some of the programs, or (2) to lower standards
so as to maintain enrollment. (Sykes, 1983). Because of this, many highly
-,lective private colleges and universities have cut back on or are
,onidering terminating their teacher education programs (Travers, 1980).
Nonetheless, 100 new teacher education programs were initiated in the
last 10 years, primarily in elell private college. with few standards
(Feltritser, 1984).

Teacher preparation programs are criticised for their lack of
rigorous standards and their low status on many college and university
campuses. Schools of education lack rigorous admission standards and few
student fail once they are admitted into teacher training programs.
Stoddart, Look ,wad Benson (1984) state that schools of education admit
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about 90 percent of their applicants, while Feistritser (1984) found that
sore than half of all teacher education programs do not require their
students to pass a test upon completion of their training. In addition,

the typical teacher preparation curriculum is criticised for including a

large number of education methods courses. A survey of 1350 teacher

training institutions el. -he National Commission on Excellence in

Education found that 41 of an elementary school teacher's coursework

is in the field of education, limiting the amount of time available for

subject/ natter courses.

Funding patterns supply one index of the low status of teacher

education as well as a possible cause for its low quality. Peaseau and

Orr (1980) provide data which show that allocations for teacher educe ion,

at the bachelor's, master's, and post-master's levels, are substantially
lower than for most other curriculum areas. The reputation of schools of

education has fallen so law that some critics are recommending that
teacher education be provided through alternative routes (Stoddart,

Look and Benson, 1984).

In response to these teacher quality issues, states have initiated a
number of policies affecting entrance into the teaching profession. The

most romp policies are: (1) those that control access into teacher
education by the use of basic skills tests, college entrance tests, high
school grade point average, or collage lower-division grade point average;
(2) those that prescribe the nature of training and instruction for
individuals who wish to become teachers by specifying curriculum content,
weber and type of courses, and practices experiences; and (3) those that
control access into the teaching profession by requiring prospective
teachers to pass tests in general knowledge, pedagogy, subject matter
specialities, or basic skills, and/or by requiring an evaluation of the

beginning teacher's classroom performance. In 1983-84, 15 states required

teacher candidates to pass a test to be certified and similar requirements
will brass effective in 8 more states by 1987. Sy 1985, 9 states will

require successful performance in internship programs ranging from one to

three years. Admission standards for teacher training institutions are

being raised and more liberal arts courses and more fieldwork are being

required.

It has been argued that these policies alone are insufficient to

increase teacher quality. "They are likely to weed out the obviously
unqualified and perhaps marginally improve the quality of first-year

instruction" (Sykes, 1983). In addition, there is little or ^,o research

supporting the extent to which these screening processes relate to
teacher behavior and pupil learning (Shalock, 1979). Indeed, opponents

of teacher competency testing argue that it measures only a small part of
the requisite skills for teaching and has adverse consequences for

minority students.
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At the same time that states ere moving to control access into
the teaching profession, the nation appears to be facing a teacher
shortage. Low salaries, low prestige and classroom management and
discipline problems are discouraging those who might have been inclined
to teach in the pest. Industry is attracting math and science-oriented
college students, and women and minorities have greater access to other
employment because of progress toward equal opportunity goals. The size
and composition of the teacher shortage is the subject of much debate.
Some studies project a severe, national shortage by the late 1980s (ZEE.
1982; Darling-Nemond, 1984). Critics of these studies note that the
projections involve several ..ssumptious *bout turnover rotes that may not
be valid and that used more careful analysis (Sweet i Jacobsen, 1983).
And, they argue, these projectious do not include any assumptions shout
the else and composition of the teacher reserve pool and its potential
for meeting increased demand, the actual need and availability of
teachers in different academic areas, and the professional and educational
backgrounds of teachers holding "emergency" certificates or teaching
'out-of-field' (National Academy of Sciences, 1984). Tat, while the
quality of the data varies somewhat depending on the source and on the
definition of need (primarily whether or not the teacher is certified to
teach Ir. the subject area of specialty), there is considerable evidence
that a teacher shortage exists and is severe for special education
teachers, and for mathematics and science teachers (NEA, 1981; ICES,
1981).

Taken together, these facts raise a critical question. Can this
country maintain an adequate supply of teachers while, at the same time,
increasing teacher quality?

Focus of the Stud

While state policymekers have become active in addressing the
problem of teacher quality, little is known about the substance or impact
of these activities. The purpose of this study was to describe policies
used by states to regulate entrance into the teaching profession and to
collect information on the impact of these policies. The first step
involved developing a 'pipeline model that identifies the various points
at which state policies can control the entry of individuals into the
teaching profession and shows the relationships among these points.
Nast, information was collected through a 50 state survey to identify the
points of policy intervention and the types of policies in effect in each
state during 1983-84. Third, in-depth ease studies mare conducted in
California, Colorado, Georgia, and Oklahoma to provide important details
about the political environment and rationale behind each policy, about
the extent of coordination among the policies in each state, and about
the impact of the state initiatives on teacher supply and on equity. The
case study state selection criteria included the number and type of
policies in effect, the date of policy implementation, region of the
country, and availability of data on policy impact. Finally, information
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to differentiate between those policies set by the state and implemented
by the IlEa and those policies set and implemented by the =a (particularly
with regard to minimum grade point average). Finally, states not only
use different screening mechanisms for entrance into teacher education
but they also set different standards for similar mechanisms.

Prescribed Teacher Ideation Curriculum

The second filter is completion of a state-prescribed teacher
education curriculus. These curricula requirements affect institutions
directly and individuals only indirectly. The state policies usually
specify the emphasis and balance within the components of teacher education
(general education, pedagogy, and subject matter or specialisation) as
well as the extent of student teaching and other supervised experiential
learning. States must rely on Ilis to monitor the status of individuals
completing an approved teacher education program. Unless the individual's
course transcript becomes part of a permanent record, it is impossible to
differentiate later between the individual who barely meets the requirements
of the program and the individual who substantially exceeds the minimum
requirements.

There is considerable confusion at this filter point both because no
two states have identical curriculum requirements and becase requirements
vary within states according to teaching level and/or specialty. A few
states have recently introduced processes that allow individuals to
bypass the proscribed teache. education curriculum.

Completion of Teacher Education

Concerns about the adequacy of the teacher education curriculum
filter have led a number of states to institute a third filter that
evaluates the individuals who have been exposed to the state-specified
curriculum. The major Bahaism here are tests and minimuh CPA require-
ments, although a few states are using competency ratings based on
observation of student teaching. The tests used vary considerably. Some
states develop their own examinations while others use available standard-
ised tests. Some tests are designed specifically to assess knowledge of
teaching methods, some are focused on a subject matter area or speciali-
sation, and still others are focused on the basic skills. Sven when the
same test is used, there is no common standard among states; criteria
vary widely and the proportion of individuals passing any test sway be
highly dependent on the nature and extent of earlier filters. Remediation
and retesting are usually available for individuals who initially do not
pass test filters.

Confusion at this filter point exists because the eta test may be
used by an IRE to assess satisfactory completion of teacher education and
by a state to evaluate individuals for certification; however, this is
not always the case. One must draw a parallel with other professions and

5 9



697

-7-

be aware that, just as satisfactory xmpletion of medical or law school
does not automatically adult individuals to the practice of these professions,
neither does satisfactory completion of a teacher education program always
automatically provide certification.

entry-level Certification

'afore discussing the policies that affect the coacher certification
portion of the *tpeline, it is important to diffirsntiate between the
types of certification now required. Most awe multi-level
certification which consists of entry-le. fication for individuals
entering the teaching profession for the s. time and various mechanisms
(such as certification renewal or advanced irtification levels) for
further screening of teachers. The types of certification can be classified
as (1) cos level permanent, (2) one level renewable, (3) multi-level,
transition optional, and (4) multilevel, transition required.

The major filters for initial, entry-level certification include
education (usually satisfactory completion of an approved teacher educ:tion
program), tests (scentless the same tests used at the end of teacher
education), and/or observation of student teaching. The teacher certifi-
cation standards are set and implemented by the state although the extent
of state control may be minimal when completion of an approved teacher
education program is the only requirement for initial certification.
Shortages of teachers in some specialty areas (must often science) have
led a small number of states to develop alternative mechanisms for the
certification of college graduates who did noc complete teacher education
program*. This latter certification process usually requires only a few
courses in pedagogy and a period of supervised teaching.

Advanced Certification

As indicated above, very few states now issue a permanent (or
life-time) certificate. Instead, additional certification steps are
required of the experienced teacher. This further certifie-tion or
re-certification is the fifth and final filter in the tea...ar supply
pipeline. The mechanisms used for the further screening of teachers
range from renewal of a single level certificate with only the requirement
that the individual has taught for some period in the reveled cycle; to
renewals and transitions to higher level certificates based on additional
education, in-service training, or other professional development; to
renewals and transitions requiring evidence of satisfactory teaching,
based on local or state standards evaluated by local or state officials.

The assumption underlying multi-level certificates appears to be that
the advanced level of certification indicates greater competency than the
entry-level. The picture is complicated by the fact that advanchment 'o
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a higher level certificate is required in some states and is optional in
others. There is no obvious relationship between the type of advanced
certification requirements and the required versus optional nature of
these requirements.

Study Findings

The findings of this study are grouped into three areas of interest
to policymakere: (1) variations in state policies, (2) coordination
among state policies, and (3) impact of state policies on teacher supply
and equity.

Variations in State Policies

All states require teachers to complete a state-approved training
program. The approved program concept is similar to other foram of
educational assessment (such as the Carnegie unit) which focus on the
types of learning situations to which an individual is exposed and on the
time spent in tkese situations, rather than on what the individual
actually learned. The major advantage of using an approved program
approach to certify teachers is the speed and ease with which evaluation
can be done. The most serious drawback is that, because the course
rather than the individual is evaluated, no differentiation is made
between individuals whose learning has been outstanding and those who
just 'squeaked through.' In addition, the approved program approach must
depend on the course providers to set and maintain standards. Furthermore,
no common metric is available to determine if and how such these standards
vary across institutions.

These problems of relying on the approved program approach as the
sole policy for teacher certification has led an increasing number of
states to enact various policies that set standards for evaluating
individuals entering the teaching profession. Policies vary along four
major dimensions:

o The number of filters in effect,

o The point(s) in the teacher supply pipeline where the filters are
placed,

o The content or skills covered by the filter (e.g., basic skills,
knowledge of teaching specialty, professional knowledge and/or
teaching performance), and

o The minimum standards established.

599



599

-4-

from both the survey and the case studies was evaluated to develop
recommendations for futu-e state policies.

The remainder of this chapter describes how states regulate the
training and certification of teachers and summarises the study's major

findings. The second chapter of the report provides profiles describing
the specific approaches used in each of the SO states and reports the
results of a survey of policy changes and impact across the states. The
third chapter contains the four case studies and describes the case study
methodology in greater detail. The final chapter identifies the study's
strengths and weaknesses and makes recommendations for additlonal research.

Teacher Supply Fipelinu

The primary policies adopted by states to deal with teacher quality
and supply problems have been tests, grade requirements, curriculum
prescription, internships and other extensions of preservice training,
and on-going teacher 'demotion. A pipeline model, that identifies
various points where "filters" or "screens" mey be installed to control
the supply of teachers and describes the types of filters states use, was
developed. Figure 1 shows the pipeline andel, with five points where
state policy can serve as a filter affecting the number and type of
individuals who become teachers. The first three filters relate to
teacher education and the last two concern teacher certification.

Entrance into Teacher Education

The first filter is entrance into teacher education. The major

screening mechanisms here are aimed at individuals, requiring either a
minimum grade point average (usually in the first and/or second years of
college) or testing (usually a college entrance teat or an achievement
test, moat often focusing on basic shills). Other individual assessment
filtering mechanisms, such as personal evaluation and interviews, are
lees frequently employed. Minimum grade point average (CFA) or test
score standards for entrance into teacher education mey be established by
the state or may be set by the institutions of higher education (IEEs).
Implementation is usually carried out by the IESs. Most states employing
a filter at this stage provide individuals who initially do not meet tae
required test standard a second opportunity for testing after remediatiou.

This filter presents a confusing picture for three reasons. First,

students may enter teacher education programs at different points in
their college careers (e.g., when they enter college, or at the and of
the second or third year of college). Second, it is often difficult
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survey of all fifty states was undertaken to determine the variations
in state policies. This is summarised briefly in this chapter and
reported on in more detail in Chapter 2.

50-state overview. Table 1 summarises the types of state policies
in effect in 1983-84 (or legislated by 1983-84 but due to become effective
after that date). Seventeen states require some or all teacher education
candidates to pass a state-prescribed basic skills test before entering a
teacher education program, 13 states have established a statewide ainlaum
grade point average, while 10 states require both. All 50 states approve
the content of teacher education programs and 38 of them establish
w:nimu course hours in general education, professional studies and
subject specialty. To complete a teacher education program, students
must maintain a state-established minimum grade point average (20 states)
and/or peas a test of basic skills (5 states), a test of professional
knowledge (3 states) or a test of knowledge of subject matter (1 state).
Six states require a competency-based assessment of the prospective
teacher's skills.

the only universal requirement for entry-level certification is
completion of an approved program. In 28 states, this is the only
requirement for certification. Twenty-two states have established a
testing requirement. The type of teat used and subject matter tested
vary considerably among the states, however. Applicants for certification
are tested in basic skills (14 states), general knowledge (9 states),
professional knowledge (12 states), and/or knowledge of the teacher's
specialty area (14 states). Nine states evaluate a beginning teacher's
performance before initial certification is granted.

Only three states--Massachusetts, Missouri and New Jersey- -grant a
permanent license to first-year teachers but 16 other states provide
lifetime certificates to teachers who hold an advanced certificate. The
remaining 31 states require teachers to renew their certificates on a
regular basis and, with the exception of Illinois, base recertification
on years of teaching experience, and/or completion of additional formal
education and/or in-service training. Sixteen states require teachers to
participate in staff development programs. In most cases, these activities
fulfill some recertification requirements.

Policies in four states. In-depth case studies were conducted in
California, Colorado, Georgia and Oklahoma to obtain more detailed
intonation on the origins, structure and operation of state policies.
The four states selected for these case studies each use 400M type of
individual assessment as well as an approved program approach to screen
teachers. The policies they enacted, however, illustrate the wide ranee
of policies used by states across the country. The case study findings
are summarised briefly in this chapter and are reported in more detail in
Chapter 3.

Colorado requires that students pass basic skills tests in oral and
written English communication skills and in 'mathematics before formal
admission into an approved teacher education program or assignment to
student teaching. A non - referenced test, the California Achievement
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Table 1 (cont.)

Summery of State Policies Affecting the Entrance
of Indixiduals into the Teaching Profession

Teacher Education

Entrance into Teacher Education Curriculum

Minimum
Grade Point Approved Distribution

State Test Aver Other !Lovas Requirements

Oklahoma X X X

Oregon X X X

Pennsylvania X

Mode Island X X

South Carolina X X X

South Dakota X X

Tennessee X X

Texas
X
Xi X X

Utah X X

Vermont X

Virginia
Washington
West Virginia
Wisconsin
Wyoming I

692
51-315 0 - 65 - 20
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Completion of Poacher Education PrOVSU

Mlniaa Test
Grade r:ta: '-eic Prof. S..bjactState Average Skills laced. !Special. Other

Alaimo X
Alaska
Actions I Z X
Arkansas X
California

Colorado I
Connecticut I
Datum
Florida I
Georgia I
Hawaii
Idaho I
Illinois
Indiana
Iona

Kansas
Kentucky I
Louisiana I
Maine
Maryland

Massachusetts
Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
Nevada
Nev Hampshire
New Jersey

Sas Mexico
New York
North Cacolina
North Dakota X
Ohio

X

Xh

Xh
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Completion of Teacher Education Program

State

Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina

South Dakota
Tennessee
Texas
Utah
Vermont

Minimum Test
Credo Point basic Prof. iubject
Average Skills Knovl. Special. Other

Virginia

tb
Washington
West Virginia b

lb ,h

Wisconsin
Wyoming

694
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Entry-Laval Certification

Test

Approved Basic General Prof. Subject Evaluation of
State Pro ee Skills Knowl. Knowl. Special. Beginning Teaching

Alabama I I I
Alaska I
Arizona X Xb
Arkansas I I I I I
California I I
Colorado I
Connecticut I
Delaware I I
Florida I I I I
Georgia I I I
Hawaii I
Idaho I
Illinois I
Indiana I
Iowa I
Kansas I sows We of tegtit
Kentucky I Ii V I' Ii
Louisiana I I I X I
Milne I
Maryland I
Massachusetts I
Michigan I
Minnesota I
Mississippi I X X X

Misoouri I
Montana I
Nebraska I El Xi
Nevada I
Nev liampshire I in
Nev Jersey I
Nev Mexico I I 7 I I
New York I I r Ii
North Carolina I I I
North Dakota I
Ohio I

Xb

X

xi
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Entry -Level Certification (cont.)

Test

Approved Basic General Prof. Subject Evaluation of
P as Skills Komi. Snood. Special._ Begonias Teaching

Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina

X X X
X
X Some type of tout
X
X X X

South Dakota I
Tennessee I I I I X
Texas I Some type of test
Utah I
Vermont I
Virginia
Washington
Vast Virginia
Visconsin
Wyoming

696
fi
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Recertification (coot.) State

Add'1. Requires

Years of Formal In- 'Statism, Staff

Eaperience Iducation Service Other Not Appl. Develommnt

Oklahoma Xa la I

Oregon I I
Pennsylvania I Xa is

xc X

Rhode Island I I Xc

South Carolina I Xa Xa

South Dakota I Xa X Xb

Xc'b I
Tenn
Tunes 1. :b

Stab la Xa Xa

Vermont I is Xa

Virginia I is la I

Washington I I
West Virginia I I It x

Wisconsin I Xa e X

Wyoming I Xa Xa

allay be substituted for another requirement.

b Effective 1955.

cApplies to bolder. of Advanced Certification.

dllay substitute for some formal education credits.

'Required in state- supported schools only.

f
Payment of fees and registration.

glaquest of employing superintendent.

h Competency-based assessment.

'Required for entrance into student teaching.

'Effective 19$4.

kEffective 1956.

'Effective 1997.

uNo date set for impleme ttttt on.

6O
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Test (CAT), is used to assess written English and mathematics skills.
The passing score is the 75th percentile score for high school seniors
nationally. Students who fail any section of the test may be retested
three additional times.

California also uses a single assessment with a basic skills test.
The California lesic Educational Skills Test (CREST) it designed to
measure college-level skills in reading comprehension, English composition
and mathematics. lbe original legislation required all applicants for
teaching credentials (except those in adult education or in a children's
center) to pass this test. A 1983 amendment requires that the test be
taken, but not passed, before admission to teacher education. To pass,
an maims most have a total score of 123, with a Willman score of 37 on
each of the three test sections. The cutoff scores set by the Superinten-
dent of Public Instruction at a level slightly higher than those recommended
by an advisory board, were based on a predetermined proportion of items
to be passed in each test sectio., ranging from 65 percent to 70 percent.
Individuals may repeat any sections of the test they fail with no limit
on the number of retesting..

Georgia conducts ten assessments of individuals entering the
teaching profusion. All applicants for initial certification must pass
the Georgia Teacher Certification Test (TCT) in the area of their teaching
specialty. The TCT is composed of 23 criterion-referenced area tests.
Individuals who fail this test may teach for one year on a probationary
license. The test may be retaken any nunber of times. During the
initial three years of teaching, candidates for renewable certification
mast demonstrate acceptable teaching peeormance as measured by the
Teaching Performance Assessment Instrumencs (TPAI). This instrument,
which assesses 14 generic competencies evaluated by 45 indicators, is
composed of five sections: (1) teaching plans end materials, (2) classroom
procedures, (3) interpersonal skills, (4) pr. esional standards, and (5)
student perceptions Candidates are assess-a up to six times over a
three year period. The assessors are a supervisor, a peer teacher, and
an external data collector. Candidates mast attain SS percent 3f the
competencies on the first assessment or 75 percent on ten or more assess-
ments to pass.

Oklahoma also conducts two assessments. Individuals applying for an
e ntry-year license take a criterion-referenced test of knowledge in the
teaching specialty area, called the Oklahoma Teacher Certification
Testing Program (TCT). This consists of 76 tests covering 34 content
areas. Cutoff scores were set as part of the test development process,
based on estimates by current teachers and teacher educators of the
proportion of successful beginning teachers who could pass each item.
Individuals who fail the test may retake it as often as they wish.
Individuals with an entry-year license must take part in the Entry Tear
Assistance (ETA) program. The beginning teacher is observed and evaluated
at three times during the first year of teaching usint an instrument that
covers human relations, teaching and assessment, el...roan management and
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professionalism. The evaluators are a teacher consultant, an administrator,

and a teacher educator. At the end of the first pear the evaluators may
recommend certification or may recommend that the teacher take part in

the LTA program for a second year. If teachers are not recommended for
certification after the second year, they cannot continue teaching.

Anomie, of factors influenced the design of assessment policies in
these four states. One can look first at the impetus behind the policy.
Georgia policymekers were swept up in the competency education movement
of the early 1970s. In response to legislative interest is competency-
based certification, a statewide task force produced a ties to implement
competency-based preparation and certification in Gec:gta by 197$.
Oklahoma policymekers apparently looked to Georgia for a model program.
Basic skills testing was enacted in Colorado and California because, in
each state, a determined legislator responded to anecdotal evidence of a
crisis in teaching.

A second factor is contextual. In 1977, the Colorado State Board of
education required Ms to screen prospective teacher education candidates
for basic skills competencies, but left the choice of an assessment
instrument to the IBL. The legislation requiring use of the CAT went
one step further by imposing a uniform measure across all institutions.
The sponsor of the CHEST legislation in California had anti:teed legislation
in 1977 that mandated statewide pupil proficiency testing. Basic skills
testing of teachers seemed to btu to be a logical extension of this earlier
legislation.

A third factor is the availability of funds to develop and implement
assessment instruments. For example, both Colorado and California
legislated the use of basic skills tests as screens. When the Colorado
legislature did not appropriate money for test development, policymakers
were limited to existing instruments and looked primarily at those
already used by Ills to screen applicants. In California, ft Is were
available to support the development of a now test when it w determined
that commercial tests did not satisfy the objectives set by ..he advisory
committee. Georgia and Oklahoma also had sufficient resources to under-
take a lengthy test development process.

A final factor it politics. Responsibility for formulating and
administering teacher education and certification policies is shared
by state legislatures, state boards of education, state departments
of education and other state agencies, and institutions of higher
education. In most cases, the legislatures specify the area(s) to
be assessed (e.g., basic skills competencies in mathematics, communications,
etc.; teaching specialty: and/or teaching performance) and the point(s)
in the pipeline when the assessments will be made (e.g., admission into
teacher education, admission into student teaching, completion of the
progro.., etc.). The State Board of Education is then given the authority
to select an assessment instrument, set minimum standards (such as test
cut-off scores) and develop assessment procedures.
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The Georgia legielernre gave the State Board of Education total
responsibility for designing a competency-based teacher assessment
program. All negotiations and compromises were made outside the legis-
lative chambers. Oklahoma's legislation, which is somewhat prescriptive,
was subject to 100 amendments; 33 were accepted. California's Senator
Bart first proposed that CHEST be used to screen applicants to teacher
edotation programs. This proposal was opposed successfully by lift that
felt such a policy would =cross* on their right to set admissions
policies. As a result, the test become a requirement for certification.
Politics also affected standard- setting. Although, California used
sophisticated methods to establish cutoff seeress the Superintendent of
Public Instruction raised the cutoff score a few points above that
recommended by the advisory committee because he was personally committed
to raising educatiooal standards.

One generalisation can be made across the four states. Although
they differ in approach, the nag state policies are here to stay.
Regardless of low passage rates by minorities or by graduates of some
IBLss legislators are in no mood to lower standards. They feel that
public response has been favorable and that there is sore support for
raising standards at other points in the pipeline than for modifying
existing policies.

Trends in state policies. The mix of policies now in effect across
the nation results from changes made by the states in an attempt to
enhance the quality of the teaching profession. As part of the 30 -state
survey, states were asked to specify which policies bad been changed in
the last five years. The results are summarised in Table 2.

Thirty-seven states indicated that they had mods some type of
policy change in the preceding five years. Although only one state lode
changes in all five areas, the majority of states instituted changes in
several areas. Only eight state* reported policy changes in a single
area. Thirty-two states reported changes in the areas of teacher
certification and 28 reported changes in the teacher education curriculum.
Twenty states changed policies affecting entrance into teacher education,
15 changed requirements affecting completion of teacher education, and
nine reported changes affecting staff development.

State respondents were also asked whether policy changes had
affected the quality and/or supply of teachers. The results, which are
reported in detail in Tables 3-6 in Chapter 2, suggest that
changes made in certification policies Impact primarily on teacher
quality, while changes made to policies at earlier points in the teacher
preparation process are likely to affect teacher supply as well as
quality. However, such of this impact assessment is based on impressions,
rather than on analysis of data. Few states indicated that they had
collected data to help than identify the Lewitt of policies affecting
entrance into the teaching profassioa.
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Table 2

Types of ascent State Policy Changes

Affecting Teacher Education and Certification

Policy Areas

Teacher
Entrance Into Education Completion of Teacher Staff

State Teacher Education Curriculum Teacher Education Certification Development

*Only states which responded to the questionnaire and which indicated
they had made policy changes within the preceding five years are included.
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Coordination Among_ltate Policies

There are a number of junctures in the teacher preparation end
Licensing proceve at which states currently impose requirements. Mere is
little evidence, however, that in most states these requirements are
developed as a part of a comprehensive set of state policies affecting
entrance into teaching (Peterson, 1984). Legislators often enact policies
in a piecemeal fashion, 'eking isolated sensuous to isolated problems
rather than taking a broader view and providing a set of coordinated
procedures. Georgia and Oklaboma.provide examples of states which have
tried to produce a coordinated set of processes which link teacher

performance to teacher education...Tot, they share two types of coordi-
n ation problems with the other case study states.

First, accountability for student failure is often misplaced.
Although instruction in basic skills and subject matter areas is usually
n ot provided in the schools of education, basic skills and subject matter
specialty tests are used to evaluate the teacher education programs.
Teacher education departments are held responsible for education students'
knowledge of these areas while non-education departments actually providing
the instruction have little or no incentive to improve their teaching lu
ways that will improve teacher quality. This problem is aggravated in
states like Georgia where schools of education may be placed on probation,
and ultimately closed, if their graduates perform poorly on subject
eater tests.

The second coordination problem centers on the provision of remedi-
ation to individuals who do not initially pees the tests. Although most
of the case study states recommended such remediation, it is required
only in Colorado. Moos of the four states provide foods for remadiatiou.
In addition, the nature of tests used often mak, -mediation difficult.
CUST and CAT are norm-referenced tests. !bps, itutions cannot
identify specific deficiencies within each basic 411 subtext area.
Moreover, in California, students can decide whether or not to have the
CMS! score reported to their institutions. Without this information,
institutions may have no indication that individuals need remedial
assistance. In both Georgia and Oklahoma, although the subject wetter
tests are criterion - referenced, limited individual information is available
to Ins. The primary data provided to /Us to assist in remsdiation are
objective weary reports which provide a list of objectives with low pees
rates across the state.

There also appears to be no coordination between the tests used by
the states in other parts of higher education (e.g., for admission, or
for promotion to junior standing) and those used in teacher education.
For example, the California State University system cannot compare the
performance of entering freshmen on its communications skills and asthmatics
entrance tests and their performance on MOIST one to tuo years later.
And there is considerable institutional variation in the extent to which
teacher education programs can and do make use of the remedial services
available on their campuses for students who fail these other tests.
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Impact of State Policies on Teacher Supply and Equity

The states thich have introduced new policies in the last five
years perceive them as strengthening teacher education programs, making
students more serious about teacher education, focusing attention
on weaknesses in the teacher education curricLu, and screening out
students who lack sufficient knowledge of basic skills, subject matter
and/or pedagogy. Amejor activity of this study vas to identify, collect
and analyse data on the characteristics of individuals screened out of
the teaching profession and on the impact of stnte policies on teacher
supply.

Who is screamed out of teaching? Although the impact of individual
assessment policies differed somewhat across the four case study states,
several patterns mere evident.

First, it appears that more people are screened out by basic skill
testing and by testing early in the teacher preparation process than by
later subject matter testing or evaluation of beginning teachers. In

Colorado, the pass rate for the CAT, shirk is required for entrance into
teacher education, hovers around 65 percent. The initial pass rate on
CHEST, which is required for certification in California, is 68 percent.
In Georgia, 78 percent of first time test-takers pass the TCT, which is
required for initial certification, while fewer then one percent of
beginning teachers who complete three years of teaching are screened out

by the TPA!. Nomever, about 25 percent of beginning teachers leave the
classroom before the end of three years either because of sub-standard
performance on the TPAI or because they decide they do not wish to pursue
a career in teaching. In Oklahoma, about 80 percent of first tine
griminess pass the TCT, and 98 percent of beginning teachers are recom-
mended for certification after first year evaluation in the ETA program.

Second, the passage rates differ considerably by racialfethnic
group. In California, 76 percent of Alto test-takers, 99 percent of
Hispanic test-takers, and 26 percent of Slack test-takers pass CHEST.
In Georgia, 87 percent of White students pass TCT on the first attempt
but only 34 percent of Slack students do so. In Oklahoma, the TCT pass

rate for Whites is 79 percent, for Hispanics 58 percent, and 48 percent

for Blacks. Colorado does not collect data by race/ethnicity.

Finally, the individual assessments have a differential impact on
students from different types of ZHU. The CHEST pass rates at California
IHRs ranged from a low of 39 percent to a high of 90 percent. Up to 85

percent of the students at more selective institutions but only 30 to 40
percent of students at open admissions institutions in Colorado pass the
CAT. Similar institutional differences exist in Georgia and in Oklahoua.

It seems clear that the more selective the general admission policies of
the ZHU are, the higher the pass rates will be on later assessments.

614



614

-24-

Nany institutions with high failure rates have responded by raising
the admission standards for their teacher education programs. Several
California State University campuses now require students to pass CHEST
before admission to teacher education, while other campuses have also
raised the slaloms MA requirements. In Colorado, students at some open
admissions institutions most now pass the CAT before acceptance into a
teacher education program. These types of action, of course, reduce the
assent of time which imededustely prepared students have to overcome
their deficiencies. The case study data suggest that this group includes
older.students returning to education with 'rusty' skills, especially in
mathematics, and students from disadvantaged backgrounds and/or with
inadequate secondary school education.

Teacher shortages. Mere is s general perception among the respondents
in our case study states that the use of individual assessment will
aggravate teacher shortages. However, it is difficult to isolate the
impectof state policies from other factors which have also affected the
supply of beginnlog teachers: changing demographics, low salaries and
expanding employment opportmaities for women and minorities. le found
that few states or la collect the type of data needed to accurately
assess the impact 4r changing state policies on teacher supply and
demand. lone of the states we visited had information on the number of
unfilled teaching positions by program areas or by type of community.
This situation is not uncommon: in 1982, only 11 states had automated
teacher supply/demand models (National Academy of Sciences, 1984).

Available data on individuals screened out of the teaching profession
suggest, however, that state policies will aggravate shortages of certain
types of teachers. shortage of minority teachers is evident from the
data cited above. Statistics collected by other states using teacher
testing programs show that their test, have also had a differential
impact on majority and minority populations. In Florida, 83 percent of

.

those who took the state's teacher certification examination in 1982
passed each of its four parts. Amomg Slacks the figure was 35 percent.
When prospective teachers took a competency test required for admission
to colleges of education in Texas, 62 percent of the Whites passed all
three sections of the test compared to 10 percent of the Slack and 19
percent of the Hispanic test-takers. These figures have led one educator
to predict that "within the decade, the minority teaching forces will be
less than 5 percent, compared to 12 percent in 1980... related consequence
will be a growing shortage of teachers for bilingual education programs.

Teacher shortages in certain types of school districts may also beincreased by some of these assessment policies. In California, severs
teacher shortages is inner city schools were reported and cited as one
reason for the introduction of a programs to provide alternative routes
for entering the teaching profession. In all four case study states,
increasing certification requirements were viewed as creating teacher
supply problems in rural school districts, where the pool of available
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individuals is small. In Oklahoma, especially, where there are pressures
to certify individuals in their major subject area only, considerable
opposition has been expressed by rural superintendents who often need
individuals who are certified to teach a variety of subjects.

Finally, policymakers in Georgia and Oklahoma, which use teaching
specialty knowledge tests, expressed concern about the different
pass rates in various subject matter areas. In Oklahoma, for example,
pass rates have been somewhat lower in teacher shortages areas, such as
mathematics and science (trigonometry, 78 percent; earth sciences, 22
percent; physics, 44 percent) and foreign languages (French, 21 percent;
German, 57 percent) than in areas where the teacher supply is greater.

Policy Imp14tations and Recommendations

It is necessary to have screens in the teacher supply pipeline
to ensure the quality of individuals entering the teaching profession.
It appears that, as a method, assessment of individual teachers provides
a better way of evaluating the capabilities of potential teachers than
does program approval. However, the findings from this study lead us to
conclude that the approaches used by most states today are inadequate to
address the problems of equity, coordination and accountability.

Current state policies focus on screening out people, rather
than on developing the talents of individuals who wish to become teachers.
This emphasis iapacts adversely on: (1) students entering college with
weak secondary school preparation, (2) adults returning to college or

_making a career change, and (3) open-admissions institutions and their
students. Current policies which restrict access into the teaching
profession will reduce the socio-economic and racial/ethnic diversity of
the nation's teaching force at a time when the schools are educating
larger numbers of minority students.

When students are screened prior to entrance into
IHEs have little opportunity to provide instruction to
for students' past educational inadequacies. With the
designed remediation program, many of the students now
become satisfactory teachers, in terms of both subject
and teaching performance.

teacher education,
compensate
help of a well -
excluded could
matter knowledge

There is also a conflict between states' policies for open admission
to higher education and policies restricting admission to teacher education.
Open-admissions college tend to attract .ore students from disadvantaged
backgrounds or with inadequate high school preparation. High failure
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rates on certifltation tests, however, have led several states to consider
closing or placing on probation, teacher education programs at these
types of Institutions. This can result in teacher education programs
being available only in institutions which have selective admissions
policies and in the abolishment of teacher education .1 institutions with
open admissions policies.

In addition, state policies are acting as a damper on students'
interest in a teaching career. The testing requirements are often seen
as a hurdle and one that is not required for entrance into other occupations.
The mandated publication of test results and the extensive publicity
about racial/ethnic differences in the pass rates on tests for prospective
is ors appears to have led many minority students to assume, whether
correctly or not, that tt y too will be unable to pass these tests. This
has, cot,Aequently, led these students to choose other careers.

The end result of current state policies will be to reduce the
social and economic heterogeneity of the natinn's teaching force. In
1980, n pircent of public elementary and secondary school teachers were
White., 10 percent were Black and 2 percent were Hispanic. At the same
time, 16 percent of the school children were Black, 8 percent were
Hispanic and 3 percent were from other minority groups. The racial/ethnic
mismatch of teachers and children varies across the states. Student
bodies in the southern states are 30 to 50 percent minority; the teaching
force is 20 to 40 percent minority. Forty-throe percent of California
students are non-White, while only 16 percent of their teachers are
non-White. In Now York and Arizona, the percent-ge of minority students
is 3 to 4 times greater than the percentage of minority staff (Dilworth,
1984). Yet, it Ss those states with large minority student enrollments- -
in the South, California, Mew York, Hew Mexico, Texas and Arizona --that
have implemented programs to screen teachers. The poor performance of
minorities on these tests, the closing of teacher education programs in
open-admissions and predaminsntely minority institutions, and the declining
number of minorities entering college and aspiring to be teachers will
worsen the socin-economic and racie/ethnic mismatch between student and
teacher in the next twenty years.

Recommendations. To ensure that all students who aspire to be
teachers to prepare for a teaching career, state
policies on teacher preparation should include the following elements!

o All students entering college should be assessed to identify
basic skill deficiencies and opporunities for remediation
should be provided, if necessary.

o A student should show proficiency is basic skills before
admission to a teacher education progrem. This policy should
also apply to other collage majors, not just teacher education.
The mechanism used to screen teacher candidates for basic skills
proficiency should be the same as that used to assess entering
freshmen.
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o Students' knowledge of both subject matter specialty and pedagogy

should be evaluated before a teacher education degree is awarded,
using a common metzic across IHEs within a state.

o Screening devices should be designed in a way that provides
diagnostic information for student remediation and for program
improvement.

o States should provide adequate resources for remediation and
program improvement.

Coordination

Many states focus on assessing a limited number of skills *bleb
have varying degrees of relevance to tea teacher education curriculum
and, ultimstaly. to classroom performance. For example. 14 states
requi-, oasis skills tests for certification and nine require tests of
general knowledge but only nine evaluate a beginning teacher's classroom
performance before certification is granted.

State policies also result in misplaced accountability with teacher
education departments held responsible for students' knowledge of the
Davie skills and of subject matter area. Consequently, non-education
departments have little or no incentive to improve their teaching in says
that will improve teacher quality. This situation is aggravated by state
policies that use test score results in basic skills and subject matter
areas to place teacher education programs on probation.

Recramendatxons. Coordination between teacher education curriculum
and cesciliTmallTWandards can be -chleved by:

o Requiring candidates for certification to show evidence of
proficiency in basic skills. subject matter area and professional
knowledge and to complete a successful entry-year teaching
assignment.

o Informing non-education departments of deficiroies in student
performance on subject matter examinations Ana teacher education
departments of deficiencies in professional knowledge and first
year teaching performance.

o Applying probationary policies specifically to those departments
that provide the relevant subject matter and teacher education
Courses.
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Accountabilit

State policies are shortsighted because no attention is given to
the impact of policies on teacher supply at a time when growing teacher
shortages are projected. Pew states collect data on either the impact of
their teacher screens or the supply and demand for teachers by teaching
specialty and geographic region. This means that policymakers cannot
determine who is being closed out of the teaching profession by state
policies, at what point in their education students are being screened
out, and what kind of alternative progress should be developed when
the impact of policies is undesirable.

Recommendations

o State agencies should collect data necessary to determine the
impact of state policies on teacher supply, paying particular
attention to shortages of minority teachers, in specific subject
setter areas and in geographic regions.

o Whenever major policy changes are made, states should examine
who is being screened out and why.

o States should develop facilitating opportunities to overcome
undesirable impacts of their policies. These opportunities
could include remedial programs, recruitment of minority students
into teacher preparation program, early career exploration,
forgiveable loans, and incentive policies directed toward better
pay and working conditions.
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Abstract

P hortages of esthenstics and seism teachers in secondaryschools are not a ear pheromones. Such shortages have bees present for et
least 40 years, with only the magnitude of the shortages fluctuating. Nor isthe cause of the shortages new photomap.. Just as school salary policy,
with its reliance on the single salary schedule, has set provided competitive
salaries for mathenstice and science specialists is the past, that practicecontinues to create a shortfall in the amber of qualified mathematics sad
science persomel willing to take teacher- training sod offer their services tochools. It is only by providing special incremets to attract mathematics
and science specialists that a long -term solutioe can he effected. Schoolsdate each a change in policy through careful and systematic
planning. loth the state and federal 'overmans have roles to play inassisting schools to provide salary policies that will attract adequateembers of qualified teachers for all openings.
INTRODUCTION

Among all of the challenges facing American education, one of the
cost erious is the dearth of science and mathematics teachers at the
secondary level. Although the severity of the shortage is not clear
from existing data (Rumberpr 1984), the fact of the shortage and its
implications are. In some states, it is believed that the majority of
new science and mathematics tachre at the secondary level lack
sufficient training in the subject areas that they teach (iihrolneky
and Aldridge 1982). And the-situation seem to be getting worse. Not

only are insufficient numbers of college graduates with mathematics
and science backgrounds applying for available teaching openings, but
experienced teachers are leaving the schools to take more lucrative
jobs in industry.

A large number of responses have been suggested. These include

job sharing by trained teachers who seek only part-tim employment,
greater use of educational technologies to replace teachers, the
lending of qualified persons by industry and the military on a
year-to-year basis, appropriate retraining of teachers from other
specializations to provide instruction in science and asthmatics. and
the provision of incentives such as grants or "forgivable" loans to
undergraduates who major in the sciences or mathematics and enter
teaching.

The urgency attached to the present situation has emanated
primarily from national calls for educational retells (National
Commission on Educational Excellence 1983; National Science board
Commission on Precollege Education in Mathematics, Science, and
Technology 1983; Task Force on Education for Economic Growth 1983).
These reports suggest that the U.S. will not be able to compete in an
increasingly competitive world economy based upon high technology
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without stronger training in mathematics and the sciences.
Accordingly, they call for an increase in mathematics and science
requirements for secondary school graduation, and many of the state
legislatures have already enacted such changes (U.S. Department of
Education 1984). Also, the shortage of science and mathematics
teachers is particularly exacerbated at the present time by the strong
job opportunities for science and asthmatic: specialists in industry.

Because of the sudden attention given to the shortage of
mathematics and science teachers, it may appear that the issue is a
recent phenomenon. Quits to the contrary, the evidence provided in
this paper suggests that shortages of such teachers have imisted for
at least the last 40 years and that the present crisir is only a more
estrous manifestation of a situation that has its origins in the
single salary schedule employed by the schools. The single salary
approach provides the saws salary to all teachers within a school
district with the same degree level and length of service without
differentiating salaries according to the field of specialisation.
Yet, college graduates f ace vastly different job opportunities
according to their fields of training so that the same salary level in
teaching will be less attractive to those with better salary
alternatives outside of teaching. The failure of a single salary
schedule to attract college graduates who are able to find
considerably more lucrative employment in business and industry will
lead to shortages in those specialities. In this paper we will review
the historical evidence on shortages and their relation to the single
salary schedule as well as suggest how to use salary policy to
alleviate such shortages. We will also maim the likely success of
those alternative policies that are presently directed at the
elimination of shortages of science and mathematics teachers.
II- FORTY YEARS 07 SHORTAGES

What is somewhat surprising about the recent clamor over the
shortage of mathematics and science teachers as well as the prosaic
nature of the proposed solutions is the failure to see such shortages
and solutions in historical perspective. Shortages of teachers
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generally, and those of science and mathematics specialists
particularly, were severe in the 1950 as a reslt of the tremendot..
expansion of echos a enrollments resulting from the baby boom. (It
should be noted that although we viii refer to shortages of science
and mathematics teachers, we are referring primarily to teachers in
the areas of physics, chemistry, :mathematics, andore
recentlystatistics and computer science. In the past, it appears
that biology teachers have generally been far more available to
schools than other science specialists (Kershaw and McKean 1962: Chap.
6). But the problem was not widely acknowledged until the Sputnik
scare of 1958, just as the more recent concern for expanding high
technology has focussed attention on it at the present time.

Before proceeding, it is important to establish a definition of
what is meant by shortage and of qualifications (Rwaberger 1984). In

this analysis, shortage will refei to the situation in which an

inadequate number of teachers with appropriate qualifications offer
their services to the schools at prevailing salaries and working
conditions relative to the openings in schools for such teachers. With
respect to qualifications, it should be noted that each state uses
different criteria. In some states, a few courses in each of a number
of the sciences enable a person to be certified to teach any science.
However, in this Viper, we will assume that the minimum qualification
for teaching a particular subject such as chemistry, mathematics, or
physics is an undergraduate college major in that subject. The

assumption is that if this is a :minima criterion for professional
work in these areas in industry, we should hardly expect secondary
school instructors to teach with lower qualifications.

What does the evidence suggest for the past several decades? In
what is still the classic work on the subject, Teacher Shortens and
Salary Schedules , Joseph Kershaw and Roland McKean (1962: Chap. 6)
attempted to evaluate the extent of teacher shortages in the 1940s and
1950s. Among the data that they reported are the following: Sixty
percent of secondary school mathematics classes in Colorado in 1946-47
were taught by persons with neither a collage major nor a minor
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in thestics. The average high school physics teacher in Wisconsin
in the late 1950s had only 13.5 semester hours of college-level
physics, and 7 percent had no college physics course. survey taken
in the seise period for the three states of Maryland, Mew Jersey, and
Virginia found that 7 percent of mathematics teacher( had never taken

college course in the subject and 40 percent had not taken even
basic course in calculus.

In the spring of 1958 over 40 percent of asthmatics teachers in
Los Angeles lacked college 'major or skims in mathematics, and 7
percent had not taken any college mathematics came. For the state
of California in 1956-52, 35 percent of methemaLics teachers in junior
and senior high schools had not taken college major or 'minor in
mathematics. Of the 1144 high school science teachers in the state of
Kansas in 1955 -56, the single cost frequent major was physical
education,. and only 26 teachers had majored in physics though 251 were
teaching physics. Similar results were found for asthmatics teachers
some two years later. A study done in Ohio about the sue time found
that only about 18 percent of high school chemistry teachers had

jored in chemistry and only about 8 percent of physics teachers bad
jored in physics. Some 35 percent of the chemistry teachers did not
even have 'minor in the subject, and almost two-thirds of the physics
tecners lacked major or 'minor in physics.

As a result of the Russian launch of the Sputnik satellite into
orbit in 1957, there was great fear that the U.S. had fallen behind
the Russians in space and defense, and the educational system was held
largely to blase. The result was an upsurge of summer institutes and
other retrining progress in the sciences and mathematics, many of
thee sponsored by the National Science Foundation. In addition,
national fellowships and loans were provided to students under very
fvnrble conditions if they chose to be teachers in areas of national
priority such as science and mathematics, and federal assistance was
provided to states to purchase teaching equipment and materials in
science, sathest ice and other subjects under the National Defense
Education Act (NOM) of 1958. At the sass time, the states attempted

,
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to upgrade teacher training in science and mathematics and to raise
credential requirements, and local school districts devoted increased
energy to attempting to attract teachers in these subjects.

Presumably, by the middle 1960s these programs were bearing
fruit. In 1965-66 a national survey of 60,000 teachers was undertaken
as part of the Equal Opportunity Survey that led to the well-known
Coleman report. In a separate analysis of those data, the backgrounds
of teachers were compared with the areas in which they were teaching
for four metropolitan regions representing different parts of the
country. Among the four regions, fewer than half of the courses in
mathematics and science were taught by teachers with majors in those
subjects, varying from a high of 47 percent for the Philadelphia
region to 39 percent for Detroit, 35 percent for New Orleans, and 28
percent for San Francisco/Oakland (Levin 1968: 5-27).

Even these measures would tend to overstate the appropriateness
of teacher preparation, since they require only that the major be
within the sciences or mathematics rather than in the specific subject
that was being taught. Accordingly, the data would not uncover the

relative abundance of biology majors who were teaching chemistry and
physics or mathematics. And, as usual, 'deny persons with little or no
college training in science or mathematics taught these subjects. For

example, in San Francisco/Oakland 7 percent of the persons teaching
science and mathematics had majored in physical education and another
10 percent had majored in business, home economics, or industrial
arts. In the New Orleans metropolitan area there were as many
elementary education majors teaching science and mathematics as
science and mathematics majors (Levin 1968: 5-25).

An analysis of new teachers who had been hired suggested that
only the most modest progress had been made in recponse to the
national, state, and local attention given the problem. For example,

in the Philadelphia region only 57 percent of science and mathematics
courses taught by new teachers (those with two years or less
experience) were taught by teachers with undergraduat,. eajors in the
sciences or mathematics compare.; with 47 percent for science and
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athematice courses taught by all teachers (Levin 1968: 5-32). That
is, some 43 percent of science and asthmatics courses taught by new

teachers were assigned to persons without :majors in the sciences and
mathematics, soma seven years after the Sputnik-inspired refocus had
been directed at the problem.

While systematic data are not available for the 1970s, it appears
that the shortages remained despite falling enrollments and the
opportunities that they provided to reduce mathematics and science
shortages (Rumberger 1954). And by the latter 1970e and early 1950s,
the shortages were making headlines once again. In summary, there is
considerable evidence of .' wt.'s, throughout the last 40 years, tut
it has captured the attention of public policy may when there is a

pointed concern with the quality of science and =them:tics education
or when the shortages have reached crisis proportions.

SALARY SCHEDULES AND PERSISTENT SHORTAGES

What has been the primary cause of such persistent shortages of
mathematics and science tachret The answer is both simple and
obvious, but it is not widely accepted in the public policy arena. In
the overall labor market, college graduates with degrees in
mathematics and the sciences have more lucrative opportunities than do
other majors. Business firms must pay higher salaries to obtain their
services. Mt school districts utilise a single salary schedule that
recognises only the level of education and the length of service of a

teacher. Teacher salaries are not differentiated vib respect to
subject of expertise, the quality of training, or other factors. Thus

schools pay qualified science and asthmatics teachers no more than
qualified social studies or physical education teachers.

It is widely believed that teaching has many rewards not
associated with other professional jobs such as potentially shorter
days, longer vacations, and the intrinsic satisfaction of helping
young persons grow intellectually and emotionally. Many persons are

probably willing to take somewhat lower pay to enter teaching in
recognition of sows of these psychic benefits. But, in 1944 the
starti "g salaries for college graduates with technical, mathematical,
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and scientific training was reported to be about $28,000, while
starting salaries for teachers were in the 312,000-14,000 range.
Obviously, the larger the differential pay between what science and
mathematics graduates can earn outside of the schools relative to
teaching, the more difficult it it to attract then into teaching.

A more systematic comparison can be observed in Table One which
shows the average annual beginning salary advantage for bachelor
Degree candidates choosing positions in business and industry instead
of teaching for selected years in the period 1977-73 to 1981-82.
These represent national averages, and the patterns may differ
somewhat among the different regions of the U.S. All salary
differences are adjusted by the 1982 price level to make then
comparable in const..ot dollars over the period. To provide a standard
of comparison, the average beginning salary for teachers was estimated
to be about $12,800 in 1981-82 (National Education Assocition 1983:
22). There are three important patterns that can be observed in this
table.

first, the salary advantage for entering business or industry
instead of teaching varies considerably accordir.g to undergraduate
major. for 1981-82 beginning touchers with backgrounds in humanities
and the, social sciences were offered salaries that were about $1,100
to $1,300 higher in business and industry than in teaching. but,
chemistry majors would have gained a salary advantage of almost $9,000
a year and college majors in physical and earth sciences almost
$11,000 by choosing a non-teaching position. (Differences for chemical
engineers were $14,000 in that year.) As noted above, the relative
supply of biology majors has tended to be more abundant to both
schools and industry with salary differentials only slightly larger
than for humanities and the social sciences. Thus, the disincentives
for entering the teaching profession are considerably larger for
college majors in chemistry, computer sciences, physical and earth
sciences, and mathematics than they are in the humanities, social
sciences, and biology.
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TABLE ONE

Estimated Annual Salary Advantage for Bachelor Degree Candidates
Choosing Positions in Business and Industry Instead of

Teaching for Selected Years 1973 -d2

(All figures in constant 1982 dollars)

Undergraduate 1973- 1975- 1978- 1980- 1981 -

Major 74 76 79 81 82
- - - - -

Humanities $ 1,119 # 902 $ 2,204 $ 1,504 $ 1,127

Social Sciences 2,200 1,817 2,029 1,059 1,343

Biological Scieaces 1,800 1,614 2,747 3,835 2,099

Chemistry 5,652 6,049 7,774 7,541 8,447

Computer Science 6,380 6,253 8,875 8,713 8,651

Mathematics 5,417 5,195 7,646 7,567 7,547

°` ysical and
Sarth Sciences 5,911 6,497 8,348 10,776 10,643

Source: Salaries, in Business and Industry are taken from College
Placement Council, Salary Survey. A Study of huinnina Salary

Offers (Sethlehea, PA: College Placement Council, Various Tears

137741). Salutes in teaching are taken from National Education
Association, Pricem, Sadists. Salaries. and Iacono, Winter Issue,

NEA Research Memo (Washington, DC: February 1983), p. 13.
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TABLE TWO

Ratio of Average Annual Beginning Salary for Bachelor
Degree Candidates in Business and Industry

Relative to Teaching
(Selected years 1973-74 to 1981-82)

Undergraduate 1973- 1975- 1978- 1980- 1981-
Major 74 76 79 81 82

Humanities 1.1 1.1 1.2 1.1 1.1
Social Sciences 1.1 1.i 1.2 1.1 1.1
Biological Sciences 1.1 1.1 1.2 1.3 1.2
Chemistry 1.4 1.4 1.6 1.6 1.7
Computes Science 1.4 1.4 1.7 1.7 1.7
Mathematics 1.4 1.3 1.6 1.6 1.6
Physical and
Earth Sciences 1.4 1.5 1.6 1.9 1.8

Source: Salaries in Business and Industry are taken from College

Placement Council, Salary Survey. A Study of !Waistline Salary

04 (Bethlehem, PA: College Placement Council, Various Tears
1). Warta,- in teaching are taken from lational Education

Association, Pricas, Budaets. Salaries, and Income, Winter Issue,
NEA Research demo (Washington, DC. February 1983), p. 13.
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A second pattern that can ' observed from Table One is that even

ten years ago the same pattern of disincentives for science and
mathematics . ajors to enter teaching was evident. The consistency of
this pattern is butts.... ed by similar findings in earlier decades
(Kers'olaw and McKean 1962: Chap. 5; Levin 1968: Chap. 5). The third
pattern discernible in the data is the fact that the differentials
between business and industry, on the one hand, and teaching, on the
other, have grown for chemistry, computer science, mathematics, and
physical and earth sciences, Ails staying in about the same range for
the humanities, social sciences, and biological sciences. This

probably accounts for the increasing difficulty of attracting
teachers in the former subjects, particularly in the post-1976 period.

Table Two expresses these relative starting salaries as ratios
where the numerator is the estimated average starting salary in
business and industry and the denominator is the estimated average
starting salary in teaching. In 1981-82 the ratio of starting
salaries in business and industry relative to teaching for the
humanities, social sciences, end biological sciences was about
1.1-1.2, while for the other sciences and mathematics the ratio was
considerably higher at 1.5 -1.8. Even in 1973-74 there was a
considruble difference in the ratios betwaeo the two groups, but the
differences had grown considerably by 1981-82.

In summary, the salary data provide ample reason for explaining
why schools have had persistent difficulties in hiring sueicient
numbers of teachers in chemistry, computer mcience, sathomatirt, and
physics and why the shortages seen to be getting more severe. Many

college graduates would be willing to sacrifice $1,000- 32,000 in
sonnet salary to enter teaching, but few would be willing to sacrifice
37,000- 311,000 a year. In fact, the differences in beginning salaries
may understate the expected differences in salaries over a teaching
career. The typical salary schedule fur teachers provides increments
for about 12-15 years of experience tfort the top of the salary
schedule is reached. This would mean that a person entering teaching
at the age of 22 or so would reach the maximum salary attainable
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(except for cost-of-living adjustments or other improvements in the
overall schedule) by about age 35. In 1982-83 the average teacher's
salary was estimated to be only about $20,531 (National Education
Association 1 9 83: 13), a level that is lover than the starting

salaries for new bachelor's degree candidates with engineering,
science, and mathematics majors in industry and business. And,
relatively few school districts offer maximum salaries above
$ 30- 35,000 a year even for teachers wit,. doctorates and many years of
experience.
ALLEVIATING THE SHORTAGES

There have been historical shortages of teachers with training in
mathematics and the sciences (except biology), and that shortage can
be traced directly to salary policies that do not consider the area of
specialisation of the teacher. In recent years the shortages seem to
have become worse as the salaries paid to persons with mathematics and
science backgiounds- have risen further relative to those paid to
teachers. The only effective solution in the long run will be to
differentiate salary schedules for techirs to attract "scarce"
talent.

Salaries in the general market are higher for science and
mathematics graduates for two reasons. First, relatively few persons
major in these subjects because their study requires a rare kind of
talent and a high level of effort relative to that required for the
social sciences and humanities. This is not to deny that the highest
level experts in virtually all fields are very talented and have
expended special effort in their studies. However, at the
undergraduate level the intellectual requirements and demands upon
students are generally viewed as being more stringent in mathematics
and the sciences (and perhaps engineering) than in other subjects.
Few would deny "roe the student perspective, bachelor degree
programs in mathematics, physics, or chemistry are more demanding and
rigorous on the average than typical degree programa in the humanities
and social sciences.
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Second, the prodigious appetite of defense industries for
technical and scientific talent has bid up the price of such persons
even beyond the higher salaries that they would normally receive in a

market economy. It is estimated that between 15 and 50 percent of all
scientific and technical personnel are employed either directly or
indirectly by the Department of Defense (De Grasse 1983: 101; National

Science Foundation 1984). Diffrences it estimats are largely due to
different definitions an ..ine periods of the analysis. Given the

well-known generosity of the federal goverment in funding defense
eontracts and the lack of incentives for keeping down costs, the pay
offers of such enterprises have probably been one of the most
important influences in escalating salaries of scientists,
mathematicians, and engineers.

In the absence of special salary increments for science and
mathematics teachers, the shortage will rst be eliminated. In fact,
it is likely to in e, despite the proliferation of 'federal and
state-local initiatives to stem the problem. The shortcomings of

these initiatives will be discussed below. lRat is important to stress
is that there are at least two factors operating at present which tend
to exacerbate present shortages. First, the national commissions and

other groups pushing for reform in American secondary education have
urged the requirement of additional courses in the sciences and
mathematics for meeting high school graduation requirements (National
Commission on Educational Excellence 1983; Task Force on Education for

Economic Growth 1983). The states have followed this lead by
increasing graduation requirements in these subjects and adding new
requirements in "computer literacy" (U.S. Department of Education
1984). As these new requirements are implemented :n future years,

there is likely to be a substantial rise in the numbers of mathematics
and science teachers required by the schools.

Second, defense expenditures will continue to rise rapidly
through the 1980s according to present commitments and pressures by

the Reagan administration. Not only would they rise from about 3228

billion in fiscal year 1982 to $326 billion in 1987 (in constant 1982
dollars), but the portion al....cated to vea?ons systems development and
procurement is expected to increase from about one-quarter to one-half
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of total allocations. It is the development and production of weapons
systems v1-ich creates the most important component of demand for
scientific and technical personnel by the military. Thus, these two
developments in military budgets suggest increased competition by the
Pentagon and the industries that it supports for college graduates
with scientific and technical degrees (Dale 1983; National Science
Foundation 1984).

The schools must have the flexibility to provide salary
inducements to prospective teachers with mathematics and science
backgrounds that reflect the market situation. It is only by providing
salary differentials accorning to field of specialisation that higher
educational institutions have been able to in a faculty
composition with appropriate qualifications (Woo 1984). It is
instructive to realise that in post-secondary education it would not
be acceptable to use physical education specialists to teach courses
in chemistry or history specialists to teach courses in asthmatics in
order to hold to a unified salary level for all faculty regardless of
their areas of trainint. Otherwise stated intentions to upgrade the
quality of instruction and increase stullent course requirements in
these subjects while simultaneously reducing shortages of qualified
teachers will be empty rhetoric.
Other Alternatives

But, what of the alternatives for increasing science and
mathematics teachers without resorting to market incentives? The two
most prominent approaches of both the federal and state governments
are the retraining of teachers from other majors and the provision of
scholarships, low-cost loans, and "forgivable" loans for persons who
prepare to teach in the sciences or asthmatics (Education Week

1983; U.S. Department of Education 1984). Forgivable loans do not
have to be reoaid if the recipient teaches for a specified time
period. It is a paradox that these are the principal responses of the
federal government, and particularly the National Science Foundation
and U.S. Department of Education, since they represent the same
policies pursued by the same agencies or th( tr predecessors that did
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n.t work in the post-Sputnik period. Why did these policies fail in
the past, and why must they continue to fail?

Simply training more science and mathematics specialists does not
change the incentives for newly produced graduates t, pursue
non-teaching careers or for existing teachers to leave teaching. As

long as the salaries offered by non-school employers are sufficiently
in excess of those offered by schools, relatively few science and
athematice graduates will choose to be teachers or remain in
teaching. Government loans to science and mathematics majors to
induce them to enter teat.ning can be easily repaid out of the higher
earnings in industry, and some employers will be willing to repay the
loans as a recruitment device. The same fate is true of
government-sponsored efforts to retrain existing teachers from other
background i.)r science and mathematics positions. Teachers who

become competent in these subjects will still face more lucrative
options outside of the schools. This means that although some of the
graduates or retrained teachers will become science and mathematics
teachers, it is unlikely that enough of them will enter teaching or
stay there, given the substantial sacrifice in sal .

A difference in salary of $7,500 to $11,003 a year is equivalent to
the annual return on an investment of about $100,000 at current
interest rates. The present evidence and the historical record suggest
that few persons would be willing to give up that kind of investment
to enter teaching.

Likewise, the other solutions are also unlikely to stem th,t
shortages. For example, educational technologies such as
computer-assisted instrue.atn or video technologies (cassette or disk)
may have the promir. to Toluca teacher need, but there simply is no
software or progamming available at the present time that would
fulfill that promise. Moreover, it does not appear that producers of
computer software, video-cassette or video-disk courseware are willing
to make the large investments necessary to provide technological
alternatives to teacher-based science and mathematics courses (Levin
and Meister 1985). Indeed, it is interesting to note that the
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optimism expressed by Kershaw and McKean (1962: 141-143) over two
decades ago on how educational television sight help alleviate the
problem has not been even partially realized.

Although the enlistment of part -time teachers, retirees, and
personnel loans from industry and the military might fill small gaps
in need, such actions are piece -meal at best and useful only for
temporary and minor shortages rather than long-term and massive ones.
All of these solutions most fail because they ignore the central cause
of the shortages, market incentives that must inevitably undermine the
selection of teaching as a profession by persons with backgrounds in
mathematics and science.
CHANGING SALARY POLICIES

The most important element in considering a movement away from
the single salary schedule is to recognise that the approach must be
flexible enough to address both present and future shorages. The
salary differential required to attract sufficient numbdre of science
and mathematics teachers may rise or fall over time, and other
teaching areas may also experience shortages in the present or future
such as special education and bilingual education. Accordingly, the
first criterion for setting out a more flexible salary approach is to
avoid a rigid formula that applies only to existing shortages in favor
of an overall kyprOaCb that can acconodate both present and future
ones. This approach should permit the possibility of providing
increments for any area of shortage as well as varying the increment
according to market conditions.

A second criterion is that salary differentials should be awarded
only to persons with the proper qualifications rather than to teachers
without qualifications who are teaching in the fields of scarcity.
Salary differentials should serve as inducements to attract scarce and
qualified talent into teaching rather than as an inducement to obtain
unqualified persons to teach courses for which specialists are not
available. for example, if a mathematics major is the qualification
that is sought, a salary differential should be available to persons
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with that level of dttai nuke a t rather than to other majors who are
assigned to teach mathematics.

final criterion is the recognition that there is a crucial tie
between shortages and the overall salary schedule. If teaching
salaries are generally low relative to those of nonschool .employers,
there w be difficulties in obtaining highly qualifies persons in
all fields. lthough it will be -easier to attract persons with
humanities and social science majors into teaching than with

athematic and science majors, those who enter teaching will not
likely be among the more highly qualified, even in these fields. The
odeit level of present teachers' salaries may explain much of the

perceived concern with inadequate teather quality in recent years
(Vance and Schlechty 1982; Weaver 1984). Raising overall salaries
nay be necessary to attract a pool of applicants from which talented
members may be selected for teaching. At higher average salaries, r e
necessary salary inducements to attract science and mathematics majors
into teaching may be smaller than at lower ones. Moreover, it is
important to recognise not only starting salaries, but the ability to
make salary progress over the teaching career. Whether this indigo a
system of merit pay or greater availability of career ladders' in
teaching is beyond the scope of this paper (Nurnane 1984).

In summary, salary differentials should be used to attract talent
in shortage areas wherever they arise rather than limiting the plan to
science and mathematics teachers. Moreover, the plan should be
flexible enough to reduce differentials if market patterns change.
For example, it is possible that after the present massive military
buildup there will be a leveling or even a cutback in weapons
development and procurement. This phenomenon would reduce the market

alternatives for technical and scientific personnel so that they would
find teaching to be a more attractive occupation, and salary
inducements to enter and resale in teaching for such persons might be
reduced or even eliminated. Differentials should be awarded only to
persons with the proper qualifications rather than persons teaching in
areas of scarcity. Finally, higher salaries for teachers and expanded

":
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career ladders within teaching may reduce the magnitude of required
differentials to attract SCPZCO

Specific Plans

Given these three criteria, it is possible to construct a variety
of approaches whic would reduce shortages of qualified mathematics
and science teachers or other specialists. The two main principles of
such an approach are to first establish a basic salary schedule which
is adequate to attract teachers of the general quality that are
desired and to add increments to that schedule at all levels to
attract and retain persons with special skills.
(I) Basic Salary Schedule

The advantage of retaining the basic salary schedule is due to
both its simplicity and the fact that it has long been an instrument
for collective bargaining. Its simplicity derives from the fact that
teachers and administrators can observe at a glance the salary level
associated with a particular set of qualifications, especially degree
level and length of service. By maintaining this tradition, it will
be easier to provide special increments for attracting scarce talent
rather than by replacing the basic approach with a more complicated
device. However, the overall level of teachers' salaries, their
d: fferences according to educational level and experience, and their
structure in relation to career opportunities with greater
responsibility must be considered in revamping the basic salary
schedule. Both starting salaries and increments for further training
and experience should be adequate to attract persons with appropriate
qualifications -- regardless of undezgraduate major--;and to retain them.
Whether this approach requires a system of teaching levels or ranks as
one finds in the university, mentor teachers, or merit pay is
important to consider as well as the overall salaries required at each
level to ensure attractive career paths for prospective teachers.
(2) Increments for Scarce Talent

Both the areas of shortage and the increments required to attract
sufficient teachers with qualifications in those areas rill vary among
states and localities. Accordingly, it is important to provide a
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framework which will enable school districts to provide increments as
needed rather than setting out a rigid state-wide scheme that must be
used. The role of the state can be two-fold. First, school districts
will need to know if their inability to attract and retain enough
qualified teachers in particular fields is merely idiosyncratic or is
caused by an overall market problem. It is possible that in any given
year a district will not receive enough qualified applicant in a
particular field or will not be able to obtain enough acceptances
among the teachers to who employment offers are tendered. To the
degree that this situation is due to idiosyncratic factors that just
vary from year-to-year or to an overall salary schedule which is
inadequate to attract qualified teachers, the provision of increments
for particular fields is probably inappropriate. The existence of
idiosyncratic factors auch as making too few offers or just getting a
bad luck-cif-the-draw are unlikely to be persistent, and special
increments are no solution to en overall salary schedule that is
inadequate. In the former case, luck may improve or more offers can
be made. In the latter case, it will be necessary to improve the
general level of salaries and the attractiveness of employment in the
district.

The state can assist districts in knowing the origin of the
problem by collecting data on an annual basis that indicates the areas
in whits school districts are having difficulties in hiring qualified
specialists in the absence of special increments. These data could be
derived from an annual survey that request' information from school
districts on openings that are unfilled or filled by unqualified
candidates as well as salary information on what is being offered to
teachers from different fields of training. These data could be
analysed to observe patterns of employment and shortages by academic
field and their relation to salary levels and offers for those fields
as well as regional break-downs to show how the patterns vary across
the state.

All of this presumes that there is consensus on what constitutes
a qualified teacher. Although th:s paper sets a minimum of an
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undergraduate degree in the appropriate major as the criterion, that
qualification is not always reflected in the certification procedures
of the states. While states may wish to use the particular criterion
that presently meets their certification standards, it would also be
useful to analyse the market for bachelor's degree candidates in each
of the teaching fields. Otherwise, the market analysis may simply be
based upon persons who have prepared to be teachers by fulfilling
credential requirements that may not relate to noneducational
employers. Since it is the opportunities offered by noneducational
employers that determine substantially the attractiveness of teaching
positions, it is important to consider an educational credential that
both schools and other employers can respond to. The most obvious
credential in the general market is the undergraduate degree in the
pertinent subject.

The state could also be forwardlooki._ in predicting how the
market may change in the .ear future on the basis of such factors
affecting the demand for teachers as shifting enrollment patterns in
the schools, the imposition of new course requirements, and changing
enrollment compositions among subjects as well as trends in class
size. In addition, the demographic c,mpcsition of the existing
teaching force could be examined for expected retirements and other
sources of turnover by subject field (O'Brien 1983). These could be
contrasted with factors that might potentially affect the supply of
teachers including postsecondary enrollment patterns in the aggregate
and by academic major and trends in salaries and employment growth of
business and industry for different academic majors. This information
would be incorporated into a market analysis that would indicate those
fields in which the supply of teachers at prevailing salary ranges is
likely to be adequate, and where it is likely that special incentives
will have to be provided to attract enough candidates into teaching.
Such a 'report might be issued every second or third year to enable
school districts to anticipate future needs.

School districts would use the information provided by both types
of reports to assist in determining the differentials that will be
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offered to attract and retain teachers in areas of potential shortage.
Each school district would examine its success in obtaining adequate
numbers of teachers and delineate those specialties in which
increments were required. Such increments would be determined on the

basis of the seriousness of the shortages as well as the guidance
provided by the state on what types of salaries might be required to
attract and retain teachers in each field. In general, the policy
would be to provide a percentage or percentage-range for each
increment beyond the regular salary schedule. This relative salary
differential would apply not only to offers given to new teachers, but
also to i,resently employed teachers who met the qualification
requirement. It would be understood that the differential would
change periodically according to market conditions. That is, the
differential could rise or fall over time, as needed, and ;,. could
even evaporate as adequate numbers of teachers were obtained on the

basic salary schedule.
Market conditions change slowly enough that it is unlike', that

there would be precipitous changes from yeartoyear, although changes
could be significant over a five year period. Accordingly, it is
probably important co maintain special salary increments over at least
a two year period to test their effectiveness and to provide stability
in budgetary calculations and personnel planning over such a period.
Also, where the need for such increments begins to decline, an'effort
should be made to achieve a gradual reduction, for example over five
years, so that there are no suc'den downward changes in sal . In

fact, it may be advisable to provide a "hold harmless" clause so that
no salaries are actually reduced, but the sal f other teachers
are permitted to catch up over time through a slower growth in

salaries of the teachers who were initially provided with the
increment. Many useful details of how such a plan mieht be implemented
are discussed by Kershaw and McKean (1962: Chaps. 9 & 10).

A Federal Role
A final issue is the potential role that the Federal government

might play. Given the national interest in improving the quality of
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science and athematic instruction, the federal government might
assist state and local educational agencies in providing special pay
increments to attract qualified soigne° and mathematics teachers. For
reasons that -ire set out previously, this will probably be a more
efficient approach to stimulating the supply of such persons and the
attractiveness of teaching employment than federal subsidies or
grants, forgivable loans, and retraining programs. To the degree that
a substantial portion of the higher salaries in the general market for
mathematics and science majors is due to federal defense expenditures,
one can argue that there is a moral obligation of the federal
government to .provide subsidies to state and local educational
agencies to pay for special salary increments. Perhaps half of the
pay differentials should be provided by the federal government becauee
of its role in inflating the demand for technical and scientific
personnel. In any event, it ie probably feasible to use the block
grants provided to states under Chapter Two of the Education
Consolidation Improvement Act (ECIA) o' 1981 to address this need,
provided that the federal government augments appropriations to
reflect this additional concern.
SUMMARY

The present shortages of mathematics and science teachers in
secondary schools are not new. Such shortages have been present for
at least the last 40 years, with only the magnitudes of the shortages
fluctuating. Nor is the cause of the shortages new phenomenon.

Just as school salary policy with its reliance on the single salary
schedule has not provided competitive salaries for mathematics and
science specialists in the past, that practice continues to create a
shortfall in the numbers of qualified mathematics and science
specialists who are willing co offer their services to schools. It is
only by offering special increments to attract mathematics and
sciences specialists that a long-ter solution can be effected.
Schools can accomodate such a change in policy through careful and
systematic planning. There ay be much to 1.ern from higher
educaticnal institutions in this regard (Wou 1 9 85). Both
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the state and Federal iovernments have roles to play in assisting
schools to provide salary policies that will attract adequate numbers
of qualified teachers f,r all opPoinqs.
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PREFACE

A shortage of certified and qualified science and mathematics teachers is
one of the most visible and critical problems faoed by our nation's schools.
Local. state and federal governments, edummice and science associaticos.
universities. the military and private industry have all turned their
attention toward this problem. Collectively, these bodies form a national
movement with the common goal of ensuring the nation's role as a world leader
in education. solenoe, engineering and technology. The aPproacbes taken to
reach this goal. however. are as varied as the movement's participants.
Same, there is a need to 'Acetify and describe the most viable alternative
and to focus the effort. The Inprovement of Science and Mathematics Lineation
(ISM) Team of the National Institute of Iducatioe (MIS) woe established to

fill this seed.

The ISM2 l'es is charged with planning and overseeing research on the

science and =thematic* teacher shortage. The team's specific aims aces

(1) to determine and report on the state of the problem, its related issues
and solutions, (2) to conduct a notional conference on the science and
mathematics teacher shortage and (3) to prepare retouch ngende on methods
of alleviating the shortage. A unique aspect of the team's work is its

e mphasis on teachers and the nature of teaching in colones and mathematics.

One of the tea's primary tasks has been oceptuted. A conference entitled,

' Teacher Shortage in Science and Matbeesticst Myths, Dualities and Reserch,'
was held in the nation's capitol in Februnry 1913. The conference was
designed opacities'', to identify the salient elements of the national science
and mathematics teacher shortage, am corollary data to the existing body of
knowledge and influence and guide future MIT research in the area. The
conference participants represented people workiry on all facets of the
teacher shortage.

During this conference, paper presenters and discussants focused on
possible myths surrounding the teacher shortage, the realities and research
concerning science and matheseice education and the programmatic solutions
operated true within and outside of school settings. rive research reviews
and analyses end six program papers were presented at the conference. A
summary Paper was commissioned that °caviled and critigeod what had been
pre.ented, discussed and learned. Wits latter do:meet includes quotes of key
comments. statements of agreements and disagreements, and concluding section
OR possible research and practice. This publication is that summary document.

Professor Mows L. Good, University of Missouri, is the principal author
of the conference summary and critique. Dr. Good is nationally re4ognized

scholar in research on teaching. Me has served as a principal investigator on
number of research grants, has published over 70 journal articles, has

authored 10 books and has written 40 technical papers. Dr. Good is no

stranger to conferences. having made countless presentations at association
meetings and universities both here and abroad. Me also serves on both
education advisory and editorial boards. Is is currently the editor of the
jlenentare School Jourul. Dr. Oood was assisted in writing the conference
summery and critique by Ms. Gail M. links', a research assistant at the
University of Missouri.

i
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ft welcome educators, researchers, legislators, individuals from business
and industry and others to examine this document and the conference
proceedings from which it stems. The proceedings include the papers
commissioned for the conference and the edited transcripts of the discussions
that followed each paper presentation. The conference proceedings are
available from the VIZ. further information about the Institute's reseiirch
program in science and mathematics education can be obtained from Dr. John L.
Taylor of the Improvement of Science and Mathematics Education Team.

Shirley A. Jackson
Associate Eirector
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INTRODUCTORY NOTE

The conference was opened by the Venerable T. N. Sell, United States
S ecretary of Mutation and Dr. Manual J. Jostle, Director of the National
Institute of Mutation. Their remarks set the stage for two days of
invigorating presentation, and discussions devoted the nation's science and
mathematics teacher shortage.

Dr. Just!, welcomed the conference participants by noting that the
gathering of individuals from such diverse backgrounds typified both the
critical mature of the problem we face and the distinctiveness of the event.
De accentuated the Intent of the conferenc, by °commuting that, ...the
N ational Institute of Oducatiom is sot here to offer a federal solution to the
issues being raised on the mathematics end science teacher shortage. The
function of the Institute in regard to this conference is to assemble key
people in the notion who are thinking about, writing about, looking at and
acting on the problems.... After the (conference, my staff and I will examine
the conference proceedings to determine its implications for future research
which can contribute to the improvement of science and asthmatics education.

Se challenged the participants to question, debate and interpret what
needs to be known about the teacher shortage, its myths and realities. Dr.
Jostle concluded the opening address by introducing the Venerable T. S. Sell.

The Secretary began his remarks by instructing the participants that, 'As
you meet to discuss the shortage of mathematics and scienoe teachers it is
important for you to consider not only the problems ve face today but those we
will be facing over the neat three to six years. To emphasise his points,
Dr. Sell stated that:

1. All across the nation, school boards are increasing high school
graduation requirements in mathematics and science. ...for each
additional year of sttiy required in either of theme fields
there will be a nationwide demand for 34,000 additional high
school teachers.

2. Teachers are leaving the teaching profession for better paying
jobs in the emerging high tech inOustries. Therefore, we must
not only increase the supply of teachers, we oast also sake
teaching more attractive to ensure fewer teacher dropouts.

3. To date ve have not fully grasped the significance of the
micro-computer as a force that will change our entire teaching
and learning methods from kindergarten to graduate school.

In stating these conditions, the Secretary stressed that, 6...we have a
responsibility as educators to help *erica .imain the technological leader of
the world. As President Megan observed in his Stater of the Union Address,
'Me must keep that edge, and to do so we need to begin renewing the Melts.
starting with our educational system.

iii
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To underscore his concern. Secretary Sell asserted that, '1 want every
United States citizen to be aware that many other industrialized countries are
providing a more intense. rigorous curriculum for their students. They are
getting the results they demand. I fear that students in these countries are
working to gain the education that could allow the U.S. to sink to the status
of second rate power. We must respond to this missive challenge posed by
the other industrialized nations of the world.'

The Secretary maintained that. 'Whet we all know is that in order to have
quality education. we must have quality teaching.' Therefore, 're desperately
need to establish the teaching profession as prestigious, est.emed, and
honorable calling. ...I believe (one way to do this) is to establish in
American Society a new position of Master Teacher. This new position should
be a such esteemed and sought after distinction among teachers. It should
...command a salary commensurate with other salaries that recognize
accomplishment and great worth in American Society.' Finally. Secretary Sell
remarked. 'We cannot continue with the status quo and build a truly great
teaching profession. The time is long past due for a change.'

Following the Secretary's and Director's addresses, Dr. Lee Shulman.
Professor of allocation and Psychology at Stanford University, was introduced
as the conference moderator. Is provided the orientation for the reminder of
the conference. Inrogning the participants of the operating structure for
presentations and discussions, and the outcomes sought. Nis orientation is
captures in the following excerpts from his remarks.

'In an essay by Jerome B . 'The Act of Discovery,' Bruner told of the
observation made by a British philosopher that there wore basically three
kinds of things in this worlds First, there are troubles that breed feelings
of disequilibrium, of unease, of dlsomsfort, leaving us with a sense that
there is something wrong that ought to be responded to. but little else.
=cond. there are puzzles that have a very clear stricture. a vary preciss
formulation and a very elegant design. Finally, there are problems. Problems
are what we have when we find an appropriate puzzle to lay on one of our
troubles.'

Dr. Shulman stressed that the charge of the conference participants was
more than the acknowledgment of troubles in science and =thematic, education.
Rather, the purpose of their attendance was to identify appropriate ways of
transforming our teacher shortage troubles into problems through policies
grounded in inquiry and research. Professor Shulman concluded by reminding
the participants that the focus of the meeting is on the profession of
teaching, the conditions of that profession. and the education of science and
mathematics teachers.

iv
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INTRODUCTION

General concern over the quality of Americas public schools is correctly
evident. Over 20 major commissioss and studies of /anion education are now
in progress (see March 16. 1983 issue of Meagallselegkfor a review of these
projects). this report is a summary of the papers and discussion that took
place dung the Manual Institute of ilducation Conference as leacher
Shortage in gateau and Mathematical Myths. ilealities. and Research.

facies* of restrictions as the sin of this report. may a small but
representative sample of ter !nannies and critique of papers on be
included. The paper rantans tuo major sections. The first .4.: a summary of
each paper and the discussion that follrwed. Is the almond section we discuss
several or the isportamt themes and suggestions for future research that
emerged from materna@ deliberation.

The conferesoe, lain use ostensibly convened because of the teacher
shortage, spent mods of its diocesans time articulating a used for curriculum
reform (particularly of the emaillit of counework) to make ninon and
metbentics instaactios more nasinful for the engage stalest. Comaiderin
Thee man students develop a dislike for science is elemestary school. merely
eacrwasing the number of courses steeled . must take is these areas will mot
solve our problems. The ocaferense therefore Mantes the sutural study of
the current curriculum is mathentios end wince, an we canon. The
conference did not avocet, a manual curriculum.

Ws believe that

This wou0 allow,
among other things. identification of sumessful approaches to instrs is
selected mathematics and wines commute Minh have bees neutifi6. as
inportamt.

Mother issue nick conferume participants agreed is of major 16111ortsmos
is the antler, an more importastly. the quality at annuities an misuse
teachers. Particilasatil agreed that 11111112M11S21111111161111UJILmegjolJG

Is order to
oncost more talented individuals to teaching and to retain the meet competent
teachers. mow larticilasta advocated a restrusteriag of %SO
Profession cad the duties of teasben (teachers would participate is
curriculum develmusat, training of other teachers. etc). better waning
conditions. generally higher salaries, as well as a inn diversified career
loner. Alen these limes, teacher tensing negro* should be gunned in
order to identify the cheractenstics of seconsfal programs. Several
participants believe that vestment's non colleges, businesses and schools
will be mensmary to increase the quality of mathematics and science education
for both teachers and students.

Although some immediate expenditures are neoessary (e.g., increased
salaries), we believe that careful research and development at the national
level should cover before most feeds are spent. loch research will enable
state and local districts to urine more alternatives and to have better
criteria for making decisions shoot improving curriculum and instruction.
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RESEARCH, REVIEW AND ANALYTICAL PAPERS

SUPPLY AND DEMAND FOR SCIENCE AND MATHEMATICS lEACHEES
Betty Vetter

Evidence of Shortage of Science atS Mathematics Teachers

A survey of 50 state secondary science supervises` in 1980-81 showed that
13 of 50 reported shortages of phys4cs teachecs and 35 of mathematics and
chemistry teachers. This shortage is critical and worsening. A December 1981
National Science Teachers Association (NSTA) survey found that from 1971-1980
there was a 68 percent reduction In newly employed science teachers and an 80
percent reduction in newly employed mathematics teachers. Another NSTA survey
(December 1981) of 2,000 secondary 1-4incirols 'Aimed that 52 percent of newly
employed teachers were unqualified to teach science and mathematics. There
are sPecially serious problems in states where high technology industries
hire tie best -train45 science and mathematics personnel (Pacific and Meat
South Central States).

Number of New Graduates

Nationwide, the number of now teachers graduated in the last 10 years has
dropped from 36 to 21 percent of all college graduates. The number of science
(a drop of 891 to 597) and mathematics (2,217 to 798) education graduates has
also declined. Only 5 percent of all college -bound seniors plan to major in
education, and only 1.3 percent of all education majors graduating in 1981
majored in science or mathematics education.

ikee1111Lir.hcitaiti
No nations, data are available. but 1 states have made surveys. For

example, in North Carolina the percentage of new mathematics teachers as a
fraction of all new secondary teachers has declined steadily since 1967.
Furthermore, in no year were more than 50 percent of the prior year's
graduates actually teaching. Only 55 percent .! North Ca:olina's mathematics
teachers are certified in mathematics.

Teacher Exodus to Industry

There is a serio.,s exodus of experienced teachers. Five times more people
left mathematics and science teaching for non-teaching jobs last year than for
retirement. There is evidence that those leaving are the best qualified.

Quality of New Science an&Nathematics Tes6Ners

There has been a drop in the quality of new graduates preparing for
secondary t;._-ning. The Scholastic Aptitude Test (SAT) scores of gtudentr
pinning education valor, are considerably below- ge. Graduate Records
Examination (GRE) and National Teacher Examination scores also show that
students currently enrolled in teacher education progress are the least
competent compared with those preparing for other professional
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Students planning to major in education also had lower Grade Point
Averages (GPA'S), had taken fewer high school mathematics and science courses
and fewer courses in academic subjects than other college aspirants. These
differences re greater for sales than females, but they exist in both cases.
among women, differences in academic qualifications between those planning to
major in education and those entering other fields appear to be widening
(whit. ?omen sake up 67 percent of those planning to major in education).

Ouncerning eduation mafors,. Virginia reports that there students scored an
average of 100 points lower on the SAT than majors in other areas.

Test core'. Since 1942 mathematics scores on the SAT have fallen
steadily. There has been sharp drop in students' ability to apply classroom
theory to numerical problems of everyday life t om 1973-76. There has also
been a steady decline in science achievement scores from 190-1977- Scores
have been getting lover on four other tests also. The SAT decline, however.
bas leveled from 1050 -52.

Declining scores may be pert cause and part effect of a shortage of
enalified mathematics and science teachers. Sam educators attribute the drop
to new math, while other studies show that students using these curricula do
better.

7 Since 1970,
requirements for high school graduation and college entrance have been
lowered. Only one -third of V.S. school districts required sore than one year
of mathematics and science for graduation in 1,82, and one-half of all high
school graduates take no mathematics or science after the tenth grade.
Colleges have thus been forced to extensively Increase the number of remedial
courses they offer. There has also been a decline in the number of science
courses taken by college students not majoring in science or related areas.
The proportion of high school students fully prepared to major in a
quantitative field is less than one-third of all graduates, and less than
one-fourth of those who enter college.

Devito extensive efforts to recruit women to science and engineering
fields, they consistently take fever high school mathematics and science
courses than men. Comparing the average number of semesters of science and
mathematics takes in grades 10-12 by high school seniors in 1972 and 1900,
there is some increase in mathematics (3.6-0.1) Sowever, a mall inr-esse in
science courses taken by women was accompanied by a slight decrease among men.

Cause or affect? lose possible causes often given for the declining
number and quality of secondary science and asthmatics teachers may in some
cases be effects instead. For example. have SAT scores declined because of
poor or uninspired teaching, or has the continuing decline in test scores
resulted in lower quality among those who seek to enter teaching careers?

Some of the reasons for the teacher shortage are obvious (e.g., low pay).
Other reasons ares national Salem* Foundation (NSF) funding for summer
teacher workshops and other inservioe training, and for college science and
engineering education has declined steeply over the past 22 years; and support

3
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for pre-college science education has dropped even more sharply, to a
presently minimal level. While there is not necessarily a cause and effect
relation. ccnsidering other evidence, such a relationship appears likely.

lquigadmlitzenseaL. neer, have been almost no curriculum development
efforts since 1842. there Li evidence that students using the 'new' curricula
produced in 1962 with MP support score better on attitude. achievement, and
process skills (overall 14 percent higher). Low social economic status (SES)
pupils scored 24 percept higher. Sawyer, them evaluations were done in the
60's and 70's and few teachers now teaching are qualified to teach the new

Further, the curriculum needs modifications to account for
developments in the past 20 years (1.c.. a:sphere).

International Comedians

Japan, Germany, and the U.S.S.R. provide gigorcis training in science and
mathematics for all citisens. The U.S.S.R. offers properly pecuenced material
in them whereas in the U.S., pupils are introduced too soon to
abstractions without prior steps, and many students fail or drop out.

Public Sumort for SCience_and_Mathematics Education

The public does not understand the importance of a good background in
mathematics and science, but there is some evidence that their understanding
is increasing (i.e , increased congressional support). Some states are
supporting improved mathematics/science education by raising standards of
eligibility for teacher education (but without incentives to attract better
students) and by raising requirements for high school especially in
English and mathematics. Public opinion polls show that people are willing to
support mathematics/science education with taxes. A Gallup Poll shows that 117
percent of the public see mathematics as 'essential' and 83 percent view
science similarly.

Conseauences of the Teacher Shortage

Many schools have dropped courses and used uncertified teachers. We need
better high school preparation in science and mathematics to rectify the
teacher shortage. We also need an informed electorate. A natioial study done
in 1880 shows that only 18 percent of U.S. adults are interested and informed
about scientific matters. Although some improvements are being made, Vetter
thinks teacher salaries must be raised and pre-college mathematics and science
education improved in order to alleviate the teacher shortage.

Conference Discussion

In the discussion that followed, Steve Davis questioned whether industry
attracts mathematics and science teachers or whether other ca :tract all
teachers. In other words, the statistic I would be interested in is whether
the percentage of science and mathematics teachers leaving for other careers
is significantly higher than just teachers in general leaving for other

.' Although no one had specific data, there were anecdotal data to
support the notion that teachers in all areas are leaving teaching.

659



657

Al Succino acknowledged that the data presented by Vetter could be
variously interpreted and suggested the need for long-term study of the
teacher shortage. In his opinion. the problem is 10 years old and he
therefore suggested identifying the type of information and monitoring that
would be needed to study this issue.

NATIONAL NEWS FOR SCIENCE AND TECSNOLOCT LITERACY- -
TEE ARNI AS A CASE STOW

Nilson E. Talley

The paper by Talley is based partly on a November 1552 report by the Army
Science Board. This group was commissioned to evaluate and make
recommendations (for the Army as well as other groups) concerning several
trends in United States science and engineering (San. (1) a national
shortage of scientists and engineers. (2) a loss in the technology roc with
other countries. (3) curriculum problems in primary /secondary mathematics and
science and (1) instruction/facility limitations in universities. Briefly,
the board concluded that the Army has no shortage cf Sill's, and that problems
are more likely to be related to gualitv of personnel rather than quantity.
Nevertheless. the report states that the Army is concerned about the generally
low national level of technological literacy.

122217...antLbransUkalmtaa

Supply --and to a greater extent, demand - -excinetes of future scientific
talent are very unreliable (e.g., sampling bias), although statistics about a
particular area are more accurate. Furthermore, students must usually make
the decision to pursue a career in Silt by the 11th grade. Sommer, students'
most common source of information about job opportunities is television and
newspapers, where the information usually concerns unemployment, with only an
occasional report of a shortage. Because of the S to 10 years required to
train Silt's, the U.S. tends to have cycles in its supply of Sits.

In the end, the most important factor in evaluating the validity of supply/
demand predictions may be 1ft is making the forecasts. For example. those
associated with industry usually predict shortages, hoping to attract more
students and eventusl)y to more easily and cheaply obtain Silt's. Conversely,
professional 'societies most often predict a bleak future for SO jobs in an
attempt to protect their members' careers. Finally, colleges and universities
take a middle stance; they need Sig students, but their graduates must also
have jobs.

As stated earlier, neither statistics nor interviews with Army Research
and Detempment (Rib) managers indicate that the Army is unable to attract and
retain an adequate number of Sill's. (The Army employs only 1.2 percent of all
US's.) Sowever. in the event of a serious shortage, and in attempts to hire
quality personnel, the Army is at a disadvantage compared to other
Institutions (e.g., time - consuming hiring procedures, lower pay).

Rsdacine Demand

Even though the Army seems to have a sufficient number of Si!., there is
a definite lack of objective indicators concerning their quality. It makes

S
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little sense for the Army to spend millions on increasingly higher
technologies (e.g., computers), if people to maintain, operate and repair
the system are available.

There are r Aral ways to correct imbalances between supply and demand.
First, the Army may need to change the way it uses defense contractors.
Competition mom several contractors may result in largely wasted effort by
many of the best Sir's of the losers. Furthermore, eany Army design criteria
emphasize low initial cost over procedures for upgrading a system once it is
operating.

Increasina SuDPly

Trainina scientists and tna:ftetra. Data compiled by the American Society
of Engineering Education indicate that the overall stutent/faculty ratio in
U.S. engineering schools has increased almost SO percent since 11174, and the
number of new engineering Ph.D.'s has been declining since 1572. If these
trends continue, the quality of undergraduate engineering education is likely
to deteriorate.

As possible solutions to these probleas, in june !9112 the deans of 2S7
accredited engineering scboolr recommended a short -ten reuctim in
undergraduate enrollaeul and incentives to increase the numter of graduate
engineering students. However. other, less drastic solutions are discussed
below.

Increasing the blab school o. ,te pool. There has recently been much
concern over th lack of scivin...ec and technological literacy of most high
school graduates. Nan, fie s contribute to this situation. First, few
secondary pupils (about oat AMA) take any mathematics or science courses
beyond the 10th grade. Only one-third of 17,000 U.S. school districts require
more than one year of asthmatics or science to graduate. wee, the pool
of high setae,. graduates that could major in SO is still larser than the
number who Agmajor in these fields. In fact, fluctuations in the number of
SIN majors in college are more dependent on hig Doi students' percentionq
9f career ccvo:tunities than on the quality of at rsidary mathematics and
science education.

;Agreeable General technological liteugg. A mra, serious difficulty is
the abflizy of the ,,easIngly technological U.S. moiety to function well if
titim:m do not ant -stand technology better (i.e., uninformed electorate).
hr the Army, this me.ns that newly recruited or enlisted persoriel must
receive extra technologioal training. ease high school graduates with Tittle
background or aptitods for mathematics and science go on to college and ame
choose to be primary and secondary teachers. Because few of these people take
advanced mathematics or science in co.2ege few are well qualified CO teach

these subjects. The National Science Teachers Association found in a tactic
survey of the Pacific States that OS percent of newly employed science and
mathematics teachers are unqualified to teach in these areas. In additiob, a
study by Surd (1552) indicctes that SC percent of U.S. teachers sired to teach
mathematics or science in 1,81-112 were unquwified or teaching olds emeoon:4
certificates. And, of course, because even qualified teachers in these areas
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ere rarely compensated adequately, many switch to jobs in business end
industry. finally, students who ere taught mathematics end science by
teachers who ere ill-prepared to teach those subjects ere not likely to be
very interested in Ulan; more courses in these areas.

aditaingindtheilardukattiblakma

First. the demand for scientists and engineers should be reduced. In
addition lo the methods mentioned earlier (reduce competition ammg
contractors, design system which can easily be improved), computers should be
u sed fur various types of SO work.

Second, new Sat's must be provided and the skills and talents of existing
S ale need to be 'graded. lbr example. defense contractors could be allowed
100 percent recovery of university-related expenditures for fellowships,
equipment. etc. the Defense Department itself can also directly aid

xxivelr, tee by bxpanding scholarships in relevant areas, employing faculty es
oonsu' A and establishing and supporting 'Centers of Sarcellence et
unity. Pe (particularly in neglected research areas). A major goal related
to th. .ctivities should be gtability in fund's setters' which will create
pools of alent and products in specific, vital areas.

A third and more drastic solution is that the Department of Lafense
participate ;11 the college education of Sal's and in conducting research.

A final recommendation is that the Defense Department (which has
laboratories throughout the country) also contribute to science end
mathematics *donation in primary end secondary schools by providing release
time to goverment Sirs to teach in public schools (certification
regnirements would need to be waived): providing equipment end laboratory
facilities: starting enrichment program: and supporting the work of
commissions rho are investigating mathematics, science and technology
education.

Satmiacilaszulan
In the discussion that followed, 2111 Aldridge indicated that he agreed

with Talley's assertion that we should he concerned about improving the
technological literacy of the population in general rather than better
training of scientists end engineers. Se stated, 6we all know that the
curricula of the 'I0's in the immediacy schools were designed principally to
prepare ecientletsend engineers. We also have firm evie,noe that those
curricula ere inappropriate to the present student body, hat Is, for the

'-city of them. bow our powers is, in all the fedral program, in all the
bi.:0 !tat have been introduced ins Congress, none has proposed large national
efforts at redevelopment of the curricula. Instead, they want to provide all
17,000 school districts with an opportunity to reinvent the wheel in all
17,000 places.'

Most conference participants believe that major curriculum reform is
needed. Vette' and others suggested that we ere in desperate need of new
curricula and Lee Shulman argued that forcing students to take the sane
chemistry or algebra II they have been avoiding the last 20 years is no answer.

7
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There was g 1 ag hat curriculum reform is too complex and too
expensive a task for an individual school district or state, and thus an agency
like the National Institute of Education must help coordinate the stey of
reform. For example. Doug Lapp, science coordinator from the Fairfax County
Schools in Virginia, noted that although his school district is the tenth
largest in the nation and perhaps has the highest median income, the district
could not attempt curriculum :.form _lone. As Lapp stated. ...and I'd like
to say we just don't find it possible, and I don't think we ever will, to
assemble the expertise to develop curricula of the quality that is required in
science and technology and keep those current.. local districts can assume
control and maintain control mar the curriculum by using an eclectic approach,
by combining elements developed from various projects into things that fit
local situations, local capabilities, and facilities. But in no way can they
develop curricula without academic support from universities.... No suggested
that the national curriculum projects in the '50's and '60's were excellent
models that need to be duplicated by lewelopm:nt efforts in the 'SO's.

REFSARCS IN SCIENCE EDUCATION: MIDI A-0 R/CONNENDATIONS
Wayne Welch

Introduction . Problems

In the past decade science education has suffered from declining test
scores, shortages of qualified teachers, loss of federal supoost and less
curriculum time. Some persons claim that a national crisis exists. Nowever,
in the past few months a renewed interest in this area has been reflected in
the df.ublinq of NSF's budget for science education, increased attendance at
national meetings, the establishment of a commission on pre-college education
in mathematics, science and technology and the increased work of professional
societies. Furthermore, results of the 1E81 -S2 national assessment (Welch
Anderson, 1E02) indicate thst declines in science achievement at ages E. 13
and 17 have stabilised.

Axial. I. of Recent Research

This h review (a needs anent of research) covers the total
gomain of science educatioq (contexts, transactions, and outcomes - -see
Table 1).

Welsh's thofinition of a Deeded area of r aaaaa Las three aspects: (1)

gaps in knowledge in an important area, (2) high national priority and (3) a
promising area that has little prior research.

Nejor data sources for Welch's review were: yearly reviews of
supported by ERIC-SNRAC, sov,ral meta-analyses, the NSF - supported status
studies, national assessment results and the work of Project Synthesis.

Welch concludes from his review that the seven most promising (moderate
amount of h thus far; evidence of effect) for needed research
are: school climate; home environment; student behaviors; resource exposure;
career vhoices; student attitudes and classroom climate. Welch notes that the
absence of teachers and touching behaviors: from this list su.,Tis.d even him.
However, except for Ur, influence of teacher training programs on teachers,
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TABLE 1

gglain_gf Science Education
Examples of Categoric'

1. Context (entry conditions)

a. Student Characteristics (i.e., interests, previous experiences,
abilities, attitudes)

b. Teacher Characteristics (i.e., philosophy, preparation, perceptions,
personal traits)

e. Science (i.e.. content, processes)
d. School Climate (i.e., bureaucracy, policies, physical apvrance,

COMMUnief influences)
e. Societal Imperatives (i.e., environmental quality, societal views of

science and/Or technology, health and well being)
f. None Environments (i. ,, vocation, family structure and function,

,bysical features, philosophy)
g. Curriculum NateLials (i.e., texts, laboratory guides, films)
A. Science Facilities (i.e., classroom/laboratory, materials, budget)
i. Goals (i.e., philosophy, students, school hose and °the: outside

groups, departmental)
J. St:Lento Education Network (i.e., communication groups, professional

societies, research reports. cooperative efforts)

2. Transactions (interactions)

a. Teacher Behaviors (i.e., procedures followed to promote instruction)

b. Student Behaviors (i.e., activities of students in the classroom)
c. Instructional 'resource Exposure (i.e., enrolling in science, TV,

engaged time)
d. External Influences (i.e., strikes, budget cuts, space launchings)

3. Outcomes (results of instruction)

a. Student Achievement (i.e., test scores, other measures)
b. Student Attitudes (i.e.. student feelings about science and science

learning)
c. Student Skills (i.e., observation, measurement)
d. Teacher Change (i.e., satisfaction, burn out, knowledge)
e. Scientific Literacy (i.e., more knowledgeable concerning manful,

limitations and value of science.)
f. Career Choices (i.e., scienoe or sc'ence teaching)
q. Institutional Effects (i.e., loss of status, narrow-focus, structure

changes)

9
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extensive study of teachers has not yielded promising results.' The mean
correlation of teacher characteristic. with teacher behavior was only .05, and
teacher behaviors had a mean effect size of .22 on student outcomes. Students,
activities and characteristi.:s and the context in which learning occurs seem
to have more potential for future research in science education.

Other Heeds Assessments

Table 2 shows the h priorities of five other recent needs
in which information was gained through survey techniques (e.g.,

teachers; university science educators). Welch examined these five
sments in relation to his definition of the domain of science education.

Several conclusions are apparent from Table 2. First, Welch's research needs
analysis, which is based on the extent and effect of prior research, results
in different priorities than those yielded by the survey techniques. Second,
survey needs sment emphasizes teachers, curriculum and student cognitive
development. Welch's review did not emphasize these areas because a great
Teal of work has already been done, and the studies thus f.r are not very
promising. Third, environmental influences (e.g., home, school, classroom)
are almost totally ignored in the surveys as potential for study.
However, Welch's synthesis indicates that these are promising topics. Fourth,
career choices in science and science teaching were not ranked high in most of
the surveys, perhaps because the surveys were conducted it 1976-79, and most
of the teacher shortage concerns have only been voiced in the past few years.
Finally, four aspects of the science education domain were not highly ranked
in in of the studies: student skill outcome;; changes in teachers resulting
from the teaching process; institutional change and external intrusions.

Because there has been little research in the kinds of behaviors students
exhibit WI= learning, it is not mr-rprising that the five surveys did not
include research in this area. However, Welch argues that if students are
considered the primary actors in the learning process nstead of teachers,
then the study of appropriate behaviors (e.g., engaged time) seems highly
desirable.'

* eeeee ch Orestions

Welch believes that answers to the following questions will help most to
improve the teaching and learning of science:

1. How and to what degree do the environmental conditions
of the home, school and classroom influence science
learning?

2. Bow can student attitudes be measured more effectively
and what factos determine these attitudes?

3. What facilitates or impedes students' exposure to the
necessary instructional resources (science learning
opportunities)?
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4. What specific student classroom behavior are necessary for
effective science learning?

S. What determines the science career choices of students and
teachers and how can these decisions be influenced?

The research outlined above is needed to determine the causes of shortages
of science teachers and career scientists, declining enrollments in science
classes, and lower science literaGy among the population and to Jdentify mans
of reversing these trends.

There were two discussions of Welch's paper. The first discussant, Ruston
Soy, strongly reinforced themes that had Men expressed earlier in the day.
Specifically, he argued that the goal of mcience/Satimmtics education should
be to make the swarms, citizen technologically literate. The problem from his
perspective is not the training of the top one percent cf. students, but the
curricula; that average students receive. We also acknowledged the need for
curriculum reform and emphasised that the curriculum is too abstract and dose
not contain enough application.

Although the other discussant, Robert Tager. generally agreed with Welch's
paper, he expressed some disappointment in Welch's emphasis on content (the
facts of science) rather than the process of science. Is suggested that a
philosophical perspective should he added to Welch's oommtnalisatim of the
field (see Table 1)2 'It sass to as that this lack of the philosophical
perspective. a lack of any vim se to what science teaching is about, and what
science education is about and what the fundamental mission of our discipline
is, is a problem.'

Tager stressed the mismatch between the science that is !ling taught and
that which is needed (as did Soy). We suggested that the curriculum used is
most classroom is inappropriate for SS percent of our students. Tager also
stated the seed for more attention to instructional theory and the study of
teacher behavior. It is wort natio; that although Welch did not advocate
research on teacher behavior, all five of the other recent aeterrks to
identify research prinrities that he cites rewammend additional work is this
area (see Table Z.

According to Tager, '...we hem paid no attention to instructional
theory. And mete it is fair to say Net there is a nismetch as far as what
is being done, the strategies that ar aing followed and what we know should
take place.... As we hews gone around .Asitim six meters of excellenoe, we
ham been amused Pt the number of these programs where them has been a
concern for curriculum, but there is practically no knowledge of and no
interest in instruction. And we think t.is is a serious problem.'

Muche the problems of curriculum and instruction, Tager contends that
there are some exemplary programs and teachers and he suggests that one reason
these are excellent is because they understand whet they are attempting to
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accomplish. Se suggests that data clearly tidiest' that the longer students
study science the lees comfortable they report being with this subject, hence.
sore teachers and the same curriculum will not alleviate problems in this area.

One of the authors vas asked by Lee Shalom to respond to Welch's Mot.
when Slobs= expressed eons wooers, with Welch's positions I, too, have
some fairly series. quibbles with Welch about his meta-analysis. especially
with respect to teaching behavior. but I trust that Tom good will beadle that
one...° Ve will tete this eppectusity to respell.

In general. Weld's peps: Is a useful charecterisatios of science
olocatiem it the pest, preen* and future. Nowever. we believe that the stall
of one west of the learning attest's)* Ladepeadest of ether variables is
u nproductive. lbws, the sell for inoressed research es stalest'. imlepeallest
of imetruftionel behavior and the curriculum teas that students are assigned,
will net be es useful as saes integrative resesseh.

Welch is eeriest is arising that timber behavior research ben been
relatively unproductive hIsterleall.. As ustortuaste sweet of easy meta-
analysis review is that they *gnats all studies. Irrespective of the quality
of any indivldusl study. Meta-amelyals props's-product data are *specially
suspect bemuse so for studies are available that were able to measure both
teacher behavior sal stalest learning with depth and validity. atll very
recently. most !whet behavior meows. involved frequency counts et
priner11; affective Minster* no it is not surprising that they did not relate
very strongly to student leaning gals& lallsrUse sesames have been soft is
repeat classroom studies (e.g., more sal better neasersoast of elaseseam
process. more slowest* sampling of teachers, more embeds on the costont in
which booking colors. wt..) As Sage and 'Seeable argue (1,91). roost and
O MOrboorbistiestallstodUestlisstruatiessibelavieeProvi4.0010,tasiall
(mildews that varieties' in teacher behavior (Lowell controlled field
evert...Os) are related to stalest aohlevemest and illustrate that knowledge
of instrwatiomel promos cam have isporteet practical vales. kmarenesb of
each recent laprovnaents in research on tenablep is as doubt pertly the reason
that other recast attempts to 'stabil!" veneers" priorities have consistently
argued for mere research is boats". Use. we too advooeta that caution he
used when melts from general note-sealyese are interpreted (as do Le
Shelnam and others it the contegenoe...for a useful discussion of problem of
seta- analysis. see SidaIe and Weems. USX. and agrce that more research on
instrectlas is needed (a proposal also mode by lobes! Tager and others at the
conferemos).

We also believes that micas study of students is needed (tor an especially
pool example of the woefulness of nlassroon renearob on etwdeets. see
special lore of the Alipeetgazjiipajoroa, Say 1,S2. edited VI abov.t.
Weinstein). Sowever. aboard, on student factors will likely be more
effective if it is integrated with teaching and corricelan work.

Similar omens were expressed by coeferenee participants. for example.
Isom Mass suggested that student initiative and task involvesest could not
be explained independent of teacher 'violence and males (e.g., the type of
homework assignment) . Judith Maier cautioned that we should not substitute
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research on students for research on teachers and added that we need studies
of cognitive procesaing of teachers and learners ss well as studies of
classroom behavior.

?MVO iinIVIMMTICS Man= SORIOOSLY.
71712c110111 Oe A MCKIM IMORMOO

Jeremy Kilpatrick and James W. Wilson

The thesis of Kilpatrick and Wilson's paper is that the current shorts',
of mathematics teachers reflects the Negative attitudes of society and the
educational community towards asthmatics, its teaching, and those who teach
it. la fact, most people do 'IPA take the teaching of mathematics seriously.

the shortage is sore apparent in secondary schools: however, there is also
an inadequate number of elementary teachers who are klowledgeable about
mathematics and feel comfortable teaching it. the problem at the two levels
is different, and long-term solutions say be herdic to implement in elementary
schools. Most of this paper, however, concern pro.eas at the secondary
level.

BitbrangtjaimaismstulatbalaustLitagen

In examining various ideas for reducing the shortage of qualified
teachers, Kilpatrick and Wilson note that there is frequently a clash between
short-term and long-term goals. that is, nary proposals which night alleviate
the current shortage sees unlikely in the long run to asks astheastics
teaching an attractive profession which can attract and retain superior
teachers.

1. lidetIialigitiarini1matIralmanui.Vi2bec
salaries seem to be the most popular solution to the
shortage of qualified asthmatics teachers. Aside
from finding money to raise salaries, there are
problems with providing differential pay for
particular group of teachers without increasing the
pay for all teachers (e.g., teachers' groups lobbying
against each other).

One example of a workable program to encourage persons
to boodle mathematics teachers is one proposed in the
Unites Kingdom, which associates increased pay for
sethesatics teachers with tenure, a specialisation in
sathematics, proportion of school day spent teaching
*atheistic' and teaching competence. antra pay is not
given during the first two years of teaching.
Kilpatrick and Wilson note that such proposals allow
great deal of local control, which sight or might not
be more effective than state or national control in
recruiting and retaining competent *athematic'
teachers.
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2. hellialountlzu122aLuilmingbaa Many
peters use grants or loans (which are repaid by
teaching) to college students agreeing to teach
mathematics for a certain number of years after
graduation as quick solution. If the latest of
mathematics teaching is not ands more attractive.
however, such incentives ere likely to attract people
who are only teaching temporarily is order to repay
loans.

3. 9111011111111Kallie111311101K.
Same parsons corer that the &athematic, teaches
shortage is so severe that certification requirements
should be altssed. ay gains so, people trained to
teach is other fields, but who do sot quality for
carcinomata. in oathertics, could teach. lowever,
this pturdure could eventually result in the
empluysent a underpsepared teachers and would limit
the biting of better qualified teachers.

S tudents preparing for careers in business and
industry night be enticed into teach:mg for a tow
years through incentives provided lt Willman. All
thvproposals discussed so far assume that gore money
is the key to solving the shortage. forever.
S ilpatr" *.4 Wilson believe that in the long tun
teachers' Atrite (commitment to teaching. orals)
at. non Important than mousy. According to these
authors, the solution to the shortage is not simply
more reef (although this will be necessary), but
recruittug sore students, retaining competent teachers
end helping suroptalltied teachers to improve or to
leave the protrude..

IsmiALSIALlownsterlibutilgaiLicglana

It is notawertby that none of the proposals discussed thus tsr has coop
from teachers theorises. Kilpatrick and Oiler mint out that educations)
°nobler in !hi 0.6. have traditionally been solved tram the top down, without
o uch attempt to deteraine whet problems exist is the classrooms. In tact,
many educators. administrator, and policy makers who deal most directly with
edwational problohe have not bees In many classroom overtly. 14,..cugh
K ilpatrick and lilacs emphasise that teachers suet be heard. they discuss
several other factors (below) which are Involved in the solution of problems
aserciatsd with mathematics education.

1211-1,5- molsmallmactsIgilma

Past curried& Is this rotary the e-thenatice curriculum has been
affected by numerous groups (e.g., school boards. mathematicians, test
gov.vapet), but input from mathematics teachers has usually been ignored.
Pm_ .11004123 educatis..al aeneralits questioned the importance of eatheustice

Is
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instruction in schools. In the 1530's a' 1540's mathematics began to
generally be 'rimed as socially usel,se and its teportance in the curriculum
declined.

In the uid -1,SO's back-to-basics movement began, and the 'new math' was
introduced, but without any attempt to enlist the support of teachers.
B emuse of this, the «..asthematics was never fully implemented in
classrooms, although its effect was much more pronounced in secondary than in
elementary schools. Secondary textbooks and curricula changed considerably,
though moot of the alterations have now disappeared.

Because of the perception of the new mathematics as failure, there was
another beck -to-bastcs, movement is the 1570's (although may schools had
never IOWA up this approach). The result was drill-end-practice approach
to instructs on. and in 10$0 National Assessment results showed that most
students were unable to solve staple problems (Carpenter at al.. 1551).

A repot report, the algerglejggjaika of the National Council of Teachers
of Mathematics, presents recommend/time for school mathematics in the 1550's
which do utilize input by asthmatics teachers. This report recommends
espba.Lsing problem solving and applications; re-examining basic skills; using
calculi ors, computers. etc. is mathematics instruction and more mathematics
for al' Andante. Nowever. the curriculum has not yet been such affected by
this r.por:. textbooks are similar to those published in the 1570's and
instruction still omelets primarily of drill-and-practice.

Kilpatrick and Wilson agree with the changes advocated in the report, but
believe that

. In order
to accomplish this, teachers will need more and better training, and acme will
n eed retraining.

1211bejmuktglmjajanziald. Currently many mathematics classes
are boring and repetitive. !fey are seen by most students. and perhaps by
many teachers, as a necessary evil. To mathematics *donators and many
mathematicians. asthmatics has numerous aspects (e.g., problem solving.
number theory, statistics) and is challenging and exciting. The general
public and perhaps many teachers, though, view mathematics as paper-and-pencil
computations. When mathematics educators advocate organising the curriculum
around problem solv:v, the public agrees and interprets this as word problems
which allow pupils to vectice manipulative skills. Mathematics educators,
however, have in mind a such wider definition of problem solving.

Teacher's role 4LSMULEIMILAIM. The U.S. attitude towards curriculum
reform is that 'more is hotter,' that new curricula and textbooks are
successful in relation to the number of sta.es which adopt them. The
traditions) myth in this country has been that the local community determines
the curriculum. Sowever, this process is disappearing as our society beoomes
increasingly mobile and parents who move do not want their children to 'miss
anything important.' National college entrance tests, textbook publisherf,
and curriculum development projects also contribute to a uniform mathematics
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curriculum. Mowever, teachers have not been true collaborators in curriculum
development. Kilpatrick and Wilson believe that teachers such understand and
be intimately involved in chyme and must be educated to do so.

lathemilraltaskimUiLtht

That mathematics teaching has hew Io the past teaching was one of the
most open profent,ons, particularly to talented woman and minorities.
Somme, persons from these groups who are well educated in mathesatios can
n ow choose from many attractive undergraduate majors and careers, and there
his been a resulting decline la the Umber candidate population. According
to Kilpatrick and Wiliam, mathematics teaching most be presented to talented
mathommatacs majors as a challenging and rewarding career.

lbeLtinshar education has been mi. gent is 1960 the asthmatics
education ci * troissl elementary education major consisted only of two years
of high school mathematics, one college course in general mathematics, and one
methods course.
for blob school tambine me td. J1 1956 survey GC high school teachers
indicated that 7 percent had taken no college mathematics and only 61 percent
had studied calculus or more advanced courses (Gibb. Karnes. II Wren. 1970).

Rilmtrict and Wilson argue that mathematics teachers need a knowledge of
mathematics and pedagogY and that 'one should sot be pitted against the
other' in an effort to improve the quality of teacher preparation.

They also believe that mathematics educators have been too concithed with
preparing teachers to survive the first year of teaching (e.g.. classroom
management) at the expense of providing them with long-term skills which mould
be useful in areas such as curriculum development, comparing curricula across
grade levels. etc. In mance. teachers 'have not been prepared t-
asthma's's educators.'

heutics

low persona view their work is important. A series of studies sponsored
by Mgr (Fey. 1979a, 1979b) indicates that today many teachers do not have a
sense of Immanent that may in the Last have helped this to overcome the
hardships of teaching.

Kilpatrick and Wilson believe that the long -ten quality of mathematics
teaching will largely depend on the kind of Imola recruited to the field.
They argue that teaching today is simply not as attractive a career as it used
to be, and the responsibility for having made it so must be shared. Finally.
they suggest that teachers vest be tnvolved in research, and that they should
be trained to review and critique research results.

andenagg121gcseedon

The paper by Kilpatrick and Wilson was followed by three discussants.

Antoine Garibaldi suggested the need to examine the public school mathematics
curriculum and in particular to determine bow the curriculum can be adjusted
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to meet the demands of today's technological so...iety. lle cautioned againat
issuing large numbers of emergency certificates and warned that many
underprepared teachers may return to the classroom to meet emergency
certification requirements in order to improve their financial status rather
Can to improve their mathematics teaching.

Andres Porter advocated the study of the relationship between teacher
knowledge of mathematics and student classroom performance, citing a paucity
of research evidence. Until such research is dome, it is obviously difficult
to determine how to improve teacher training programs. Me also wondered about
the efficacy of certification in subareas of mathematics. Be reasoned that
preparation in a subarea might alleviate the need to train all new teachers in
the broad field of mathematics.

Porter oleo argued for comparative research to determine what steps other
countries (e.g.. Japan) have taken to prevent teacher shortages in mathematics
and science. Se believes it is also important to study the mathematics
curricula and instruction in countries which have done an excellent job of
preparing citizens for life he a techaolonical society.

Porter presented several arguments to challenge ;Kilpatrick and Wilson's
position that mathematics was booming a leas attractive subject to teach.
Per example, he noted that mathematics is viewed by the public as essential
and that the properties of high school teachers with mathematics as thca
primary assignment has risen from 11 to le percent since 1961. Porter
suggested that these (and other) limited data do not support the contention
that mathematics teaching is unattractive; rather, be believes the problem may
be that teaching in general is not taken seriously enough.

Porter notes that ;Kilpatrick and Wilson advocate curriculum reform on the
ICU 'agenda for Action in the MO's,' which emphasises problem solving and
applications. Ile suggests that ;Kilpatrick and Wilson are somewhat ambivalent
concerning solutions to curriculum problems. We noted that the MUM paper is
a national agenda and added, 6...Sereem and Jim state that, one, the school
board should have ultimate responsibility for the curriculums two, the arena
for action is in the cleascoong and, three, teachers should have greater
autonomy and be more involved in curriculum development. These statements
suggest a certain ambivalence about the determinuits of school curriculum...*

In work at Michigan State University, Porter and colleagues
have found in

several studies the' elementary school teachers are reluctant to take
responsibility for making mathematics content decisions, although they are
forced to make such decisions because of lack of authoritative advice from
school administrators or because of conflicting school policies that have to
be resolved at the classroom level. In con to Wilpetrick and Wilson.
Porter suggests that elementary school coachers do not want

total autonomy in
deciding what mathematics to teach.

We believe that Kilpatrick and Wilson are correct in arguing that teachers
should be involved in curriculum content decisions (especially it they receive
additional training 2,r this task); Uowever, the task is too general and too
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demanding for an individual teacher or school district. and new curriculum
alternatives must necessarily be constructed on a national level. Porter's
call for more research and curriculum conceptualisation is important.

Jack Wesley. the third discussant, primarily described recent retearch be
has been involved in, and discussed mathematics teaching in an inner-city
Japanese elementary school. The teachers in this school gave children
challenging problems, allowed them to teach each other. and generally did very
little active teaching. We suggests that one of the key features of
mathematics instruction in this school was that the teachers never gave
students moth mathematical instruction. We notes, 'The teachers were excellent
masters of ceremonies. They used very little of their knowledge, whatever
knowledge they sight have of mathematics. is teaching these mathematics
classes. They almost seemed, as the teacher I described. to bold it back and
keep it away from the children and let the children struggle with it
themselves.' Seeley suggested that American students would benefit from more
peer instruction and less teacher direction.

As mentioned above, Andrew Porter advocated sore cross-cultural research
as one way to inform and to perhaps improve mathematics and scionoe teaching
in the United States. Porter's call is an important one and Wesley's case
study raises ease significant and useful questions. Sommer, we wonder what
type of teaching occurs in United States classrooms in more advantaged
neighborhoods where parents and towbars are quits serious about bow much and
bow quickly students learn mathematics. If 'student controlled' learning is
dominant in such settings (which we doubt) then Jack Wesley's arguments for
more peer teaching are such mote compelling.

One of the authors of the present paper stated during this discussion
session that learning is not always optimal when students teach other
students. There are considerable data collected by variety of researchers
(Maroon Webb at =L, Penny Peterson at Insoonsta and Mobert Slavin at the
Center for Social Organisation of Schools) which indicate that peer tutoring
or instruction does not automatically solve instructional difficilties. Some
combinations of students make more progress in learning particular concepts
than others and in some instanos student-directed learning is very
unproductive for sons students.

Powever, we do not advocate that instruction be solely teacher-directed.

No type of instruction predicts seocessful learning independent of truant' of
teaching. Student -directed learning can be beneficial. towever, careful
saearck should guide construction of such learning situations and the
identification of which concepts an processes are most amendable to discovery
or to expository approaches. Thus, we believe that the recommendation that
teachers withhold information from students is unwise. Certainly, the amount
and/or timing of intonation teachers provide can be incorrect, and Wesley's
suggestion that many teachers do not encourage students to think creatively
about mathematics is useful caution. Further, sore research is needed on
bow to increase students' mathematic reasoning by varying the structure and
process in mathematics classes.

15

6 72



672

Les Sisulsan put the discussion into perspective in the following way *...I
think in both the outstanding work that people like Tom Good have done, and
the work that sack Easley has done, though they may not agree on the
particulars of teaching, neither of these approaches viaw teaching as lots of
telling. and better teaching as more telling.' Non basic research that
describes how students can be helped to understand more fully both the content
and processes of mathematics and science is needed. Shulman suggests that
additional research say help clarify how we should train/educate teachers. and
that until such research is done we will not isprove classroom teaching by
simply asking teachers to take more mathematics and science classes.

PlUINUtATION OF TTACSENS: MINS AID REALITIES
Anne Flowers

Recent advances in technology mean that knowledge is out of date before it
can be incorporated into school curricula. At the same time, there is a
shortage of technologically knowledgeable teachers, and of qualified teachers
in general. These problems are exacerbated by the lack of incentives to
attract students to teaching.

The solution to the shortage of :mathematics and science teachers will only
be found, however. by considering the sore general pcohless facing schools,
the teaching profession and teacher education. The problem: has developed over
several years and results from apathy and neglect by society. The D.S. has
paid the price in a population which is not sufficiently technologically
literate.

In this paper Flowers discusses the shortage of science and mathematics
teachers by dispelling eight myths often associated with teacher education.

pvthr Schools are Failing

Reality: U.S. schools are not failing. They have
accommodated a varied population. With the exception of
SAT's, students' performance on other exams has been
consistent or risen slightly.

ExthiThaie ern Already Too Many Teachers

'cantos There are not enough qualified teachers in any
fields. In the 1,70', an overabundance of teachers caused
college students to enroll in other areas. From 1970-50
there was a 77 percent decline in secondary mathematics
teachers and a S5 percent decline in science teachers.
Thirty percent of experienced mathematics and science
teachers are taking other jobs.

Enb: certification !A TI, will Nano Good Teachers Iris
the Claosroce

WILLT: Waivers are had educational policy and will
inhibit attempts to upgrade teacher quality. A survej
conducted last year by ISTA indicates that 50 percent of
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newly employed secondary asthmatics and science teachers
were considered unqualified by their Principals (Walton.

1102). even intelligent. concerned arts and sciences
graduates may not be qualified to teach.

Avtht If We Par 'much Na Will Get the Teachers

Paaikve In the near future education cannot met& the
salaries of business and industry. Thus, to compete. the
pgailaigiLatjaubili soot be Improved. A partnership of

business and l-Alustry with schools is essential For

example. businesses could send their employees out to teach
in public mboole for 3-S years (with tax credit). and
offer summer jobs to teachers. Ctber suggestions Flowers

sakes are to redoes teaching lows for beginning teachers.
give teachers adequate frcilities and supplies and fewer
nom - instructional duties.

pealltve Teaching is a highly complex Process requiring
knowledge oft learners. teaching 'methods (management).
resources. evaluation, educational settings and the
teaching profession and ethics that guide it.

iniutustaLldnutismitain.:AcsalLk reasaa
Realites Studies of students who comalet1 education
degrees show that they have CPA's and test scores similar
to university-wide averages. SAT's of junior education

majors have risen since 1071. Also. junior education
majors in a sample of 200 colleges had 2.1 CFA (10a1 -12).
and the average CPA of education graduates was 3.0.

edntcatien

BIALLW Candidates for secondary education degrees take
'a highly rigorourcollege program--auch of it in science
and mathematics.' Pedagological coursevork is only a ainor
part of seconder/ asthmatics and science teacher training.
In fact, one problem may be that the training asthmatics
and science seconder/ education graduates receive may be
too technical and advanced. In fact. these graduates may
have studied little that is relevant to teaching high
school classes. A000rding to Flowers, secondary teachers
may need more general science or mathematics courses and
more supervised classroom experience.
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Muth' A Single lolution is the Answer

Nantes elementary and secondary solutions are different.
The problem of unqualified elementary science teachers has
been neglected. Students most need good science teachers
in their formative elementary years, where so such can be
accomplished (students receptive to new ideas). We need
national policy for dealing with future personnel shortages.

Flowers proposes that if we are to effect lasting iscrovements in
education we must engage in dialogue and research,

to develop programs and techniques for the early
identification of able studen t ttract them into
teaching.

to re -*examine college entrance rag Ants and the
general education components in li .c of literacy
needs in other than the traditional wale.

to strengthen the support areas for science and
mathematics.

to change attitudes toward the study of science and
mathematics.

to encourage teacher educators to explore deviations
from current patterns of teacher education to
accommodate new needs and challenges.

Conference Discussion

Three discussi its reacted to the paper by Flowers. James Kelly
acknowledged that the task Anne Flowers attempted was an enormous one, bu,
expressed his belief that Flowers had not convincingly dispelled the myth she
identified. Ss stated, :..in giving only a one-sentence characterisation of
each myth, the author fails to explain the content and arguments of the myths
she purports to dispel. This makes it difficult to determine exactly whr,c ts
being refuted...the proposals at the end seem to have no apparent connection
with the myths and reeli.les surveyed in the body of the paper, and several of
these sound good but sees to be rather shy of meaning.

Kelly further notes that the education of teachers is a complex issue that
has no simple answers, *...the author goes on to be prescriptive in areas
where flexibility and alternative actions appear to be feasible.* Kelly
suggests that tile paper by Plovers will be well received by some teacher
educators but that it will not be received well by

researchers or cri,tics of
teacher education. Se suggests that the paper would be impro.ed by a fuller
discussion of history and inclusion of relevant research data. (Is also
advocates More relevant research in the future.)
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Judith Lanier, the second discussant. agreed with much of Kelly's

criticisms `!taus. I share a substantial amount of Jim's reaction to Anne's
paper in the sense that the myth, and the consents on them tend to be so broad

and sweeping that !t sakes it somewhat difficult to tease out the partial
aspects of reality or the unexamined questions that might be associated with

thee.' Limier suggested that problems vary (some schools and teacher
educationproarams are successful but others are not) and that Flowers'
refutation of old myths may simply consist of substituting new sgthe.

Lanier also took issue with Flowers' implicit suggestion that increased
knowledge of mathematics and meioses Meat have deleterious effects upon
teachers' classroom performance (perhaps teachers would be frustrated when
they teach mathemetice or science in lower tracks), and to Flowers' related
suggestion of a possible reduction in the Copt,* of Tubject matter knowledge

required of proepective teachers.

Linter believes that instruction is improved when teachers have s deep and
sound grasp of subject matter (even when they teach lower sevel cogrees).
lovelier. she acknowledges that this is a personal belief which is not
supported by data, and calls for additional research. She stated, 'I think it

is high tine that we increase our research activity and decrease our
assertions about the effects of differential subject setter knowledge on the
quality of teaching and learning.'

Lanier contends that it is safe to assume that teething cannot teach what
they do not know (although Bagley takes a somewhat diff ism), and that

it is time together sore information oa the nature of the scientific and
mathematical knowledge that teachers have and need. We agree with Porter and

Shulman. that it will also be important to identify the belie!. and
preferences that lead some talented youth to puzsue careers in teaching.

Finally. Lanier contends that there is a paucity of research about teacher
education in general. and that additicnal research will help us to design

better programs. She suggests that it is difficult to improve teacher
education programs unless ve first examine the present curricula and training.

Odes Eliot was the last discussant. Contrary to the remarks of Kelly and
Lanier. Elliott '...viewed Flowers' paper not as an attempt to provide ..
definitive philoeophift". polished statement about teacher education, but more
as a vehicle for this conference to begin to identify some of the major
problems that we see anA that we face in teacher education.'

In response to Flowers' paper, Elliott stated that in the identification
of the problem be would Place more emphasis on the economic issues. nig

rationale is dot our industries are raid!ng schools for mathematics and
science teachers because they are 'suffering.' 'scrambling' and 'trying to
catch up and keep me with other countries' high technology productivity.
Therefore, the private sector has gotten the attention of many political
leaders who recognise the importance of having well trained human capital to
rebuild the economies of the states and nation.
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Elliot suggests that from his perspective at the state governance level,
the way to address industry and school problems is to place pressure on our
diverse and decentralised education system. Se concluded by endorsing
Flowers' point that it is very important that teacher training progress in
mathematics and science make sure students have adequate exposure to English
and the humanities.

67

Mk



677

CASE STUDIES:

SCHOOL RESPONSES TO THE TEACHER SHORTAGE

Following the general presentation of major paper. three case studies of

school districts were presented. These papers present detailed amounts of
how certain school districts are dealing with the teacher shortage problem.

2112 MOM 020a2bUe INISIMMTICII A SCIAMCI
lit &a MOIL= MOM

amain aquas

Present shortages were la part brought on by the departure of many Cuban
refugees who were hired as teachers la the id's and the departure of many
former engineers (who were laid off viten defenes contracts mow9d is early
70's) hired to teach. both groups discovered that teaching Ls difficult --they

did sot know management techaimes. leaguing theory. etc.

IIIIISL-122521/211.

In the late 1170's the district started sis-meek saes workshop to
retrain tempers in other areas to teach mtbetic and science. Teachers
were paid stipend. Aloe. in the 70' mimeo teachers pe,..ticipsted is OMR
workshops in colleges to update knowledge and skills. Funding for these
programs is gees ms. however.

louraskiLtrimma
Colleges were asked to submit proposals for internships for district

employees who wonted to add mathematics or cleme to their credentials. An
advisory board of asthmatics and science teachers approved the proposals.
S ome lateruships were successful. and others not. Some proved too expensive
for teachers.

Thu same procedure vas used to provide programs for !embers holding
mergeacy mathemattos/ecienos credentials to get full credentials. This
program was very successful.

The latest effort is joint 00A/district internship retraining program
to train junior high mathematics teachers. %entrains traipses took summer
university classes (tuition wee paid) and were paid for a three wok workshop
(planning. learning theory. au -lement). Oaring the wheel year trebl take
university course and practicum each semester. ghe next summer they finish

training with a nine-unit university segment.' This district has a full -ties
resource teacher who visits and sopervises the teachers' umk in their classes
and provides individual and group laservloo training. Orman reports tbt
because 12 of the original 41 trainees dropped out due to difficulty of
miverlty mathematic, courses. the tudverity 'adjusted moreover!
accordingly.'
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Inmeasnilotenalissna
This program is funded by the state.

Program facets,

1. local schools can write proposals for soccy for staff
development in mathematics. science or computer
literacy.

2. ocatinusd training of 29 teachers in internship
program described above.

3. colleges can write proposals to help train emergency
credential teachers in smthematics and 'clews.

4. computer-based teacher training program to assist
teachers in completing courses for certification to
teach secomdary mathematics. To Lsplesent this facet,
five Teschek Illecatios and Computer Centers were
established in the state and eight terminals were
placed is five district high schools. This pregram
has failed Loewe colleges ars not willing to give
credit for Computer Desisted 7nstruction.

to

The plan is for industry personnel to donate several hours a week to
instruct high school students. This program has nvt started yet.

Partnership for Development ae National Inginsering Resources Project, a
group from industry and military, is interested in 'summed support for
college and secondary SO facilities and incentives to attract secondary
science and mathematics teachers. They WY exploring 10 possible action.,

1. legislation to allow isolative payment to teachers in
fields with shortie's.

2. review national legislation to improve science end
mathematics instruction -- support and lobby.

3. fund science and mathematics chairs at local high
schools.

4. provide instruction from industry or military
engineers and mathematicians one or two periods a day

s. use 04 so teachers ocoU be freed to visit industry or
observe outstanding teaching.

O. use 44 to provide enrichment instruction.
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7. industry provide funds to retrain mathematics teachers.

S. provide maw for equipment or equipment to schools.

O. grant sabbaticals to industry "or military personnel to

Meal for a year.

10. sabbatical leaves for teachers to work in industry.

rins/sta swam roe smarts suns OM PX.113SIONAL morn
ZUMILIMICZB CR WACO=

Douglas deader

IIILL2iSatiOR

This program is used in Sochester. New York (a high technology center) to
Increase minority student enrollment in mathematics and science courses. A

joist venture of business and schools. it has ten-year funding commitment of

82 million made by 2$ local industries in 107$.

There are two full-am staffs one curriculum coordinator works closely

with schools to initiate and implamont academic propene. curriculum and

summer activities and also links schools with adeptly* and a immiatc
111aLigoluaRitthida labicommity. schools and isductry veils promoting

program goals to all them. An mecutiv director, oversees these links and

remotes the program at the highest level of the three organisations.

REMILM-21111112111

1. gamesastmaqralgiumirlinan.
The new curriculum provides more direct student
experiences. alternative activities which allow some

student choice and emphasises process skills.

Students also do long-term projects. Curriculum

dovaloroost also involves many science teachers in
professionally revardang summer experience as they

help develop curriculum.

2. At the oink athanl la el the MIMS is designed to
prow** interest in engineering and in majoring in
*athematic* and science in college.

To be selected for symbership on rush' team. students must be taking

advanced courses in magmatic, and science, and make passing grades.
Students follow a four -year sequence of muramock. Team activities include a

monthly visit to an industrial resonation (bated on principles of science)

at the site. An additional monthly am minting after school provides a
variety of activities (e.g.. science fair proj oat development. career

awareness. financial aid programs). Meetings include school faculty and

industry =pee's. Social events for teams are also important and help to

develop a sensP of belonging which offsets negative peer pressure.
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There are three Menial summer progress: (11 three-week summer science
and mathematics workshop (9th grade/I (2) one-week biology camp (10th grade)!
131 a nine-week 'Orientation to Soginserioe

program !naiades one week at a
university and eight casks of paid internship at an industry (lith grade).

lialkaL11152/111111111

One problem with mathematics and science teacning la the inadequate
intellectual challenge it presents. !teachers are bored, and exciting
technoiogical progress is largely passing then by. To develop positive
attitudes and enthusiasm. PUSAN involves teachers in several tasks, most of
which they are paid for during outside school hours or summer. Par example.
each @cleans and mathematics teacher selected

to participate authors a new
missals snit and at least one module for another teacher's un'.t. This is an
inter-disciplinary process and consultants also he l, (so far 50 teachers have
developed 'sits). Pilot tasting of the new units is gone by science teachers,
bat not necessarily WY authors. This requires inservice conducted by authors/teachers and fealbeak sessions.

galimittatassuudtbaSinksia
magma Is key await. There ars require(' units and choice units,

and teachers may even include a unit of their own choosing. which is not oneof the program units.

In the jamdiegjoba. each science teacher serves as a role andel by
being =Wog to carry out a scientific

experiment aid share the ongoing
Process and results with students.

Teachers thus incorporate science Into
theit private liven. Seeger belimrres science teachers in particular have not
conveyed to students that skills and values learned in the CUOMO= can he
utilised outside am in hobbies, visiting

museums, gardening. etc.

In help teachers select a problem and study it, !RION has initiated:
(11 series of meetings between industry scientists and school sciencl
teachers (personal contacts also enhance pupils' science education)! and (2)
small grants for eguipment/naterials teachers need Car their research
Pcolects. anticipated long-term outcomes are that scientiatm will use
teachers to carry out supplemental research

is science classrooms and summeremployment for science teachers.

TIMM 19101O76111 IN SCIIPCS AND MaTUMATICSI
MAT IS VOOSTOM DOING MOOT IT?

Patricia M. Shell

Introduettnn

In Fail 1575, Mauston bad 47 secondary science and mathematics vacancies.
lowever by Pall 1952, there were only two satbenatics vacancies and one in
science. Shell's paper describes how this change occurred in a district whose
student body is 43 percent black, 32 percent Sispanic, 22 percent white.
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missaeximmisin

First, the scope of the problem ram communicated in *very possiblc way to
all segments of the community.

second mils sun. The district developed in incentive pay plan for
teachers who teach in curriculum areas or schools with shortages. The plan
emphasises four amass

1. improving instruction
2. teacher shortage
3. staff stabilisation
4. recognition of teaching as a rewarding rimier

To be eligible for a stipend, a teacher oust,

1. bold valid teacher certificate
2. be assigned to a school
3. be paid on a teacher salary male
4. have an acceptable performance evaluation
S. hewn no more than 15 absences in throe years
6. be a full-time teacher, nurse or librarian.

implore*, may qualify for stipends al each of the following six categorisss

1. contributing to outstanding educational progress of
students ',based on actual/expected school test score
averages) -4400

2. teaching in an area of critical staff
abortive-4600-1,000

3. teaching in high priority location (schools with
high percentage of educationally disadvantaged
students)-42,000 (Title 1)

4. outstanding attendance (absent five or fever days)

5. professional growth activities -- college courses.
district tomcat*,

6. unique campus assignment-Cambers who teach at a
school where no test data are available because of

student mobility or because students are not able to
be tested with standard tests (11r50750)

The business community has supported the plan and spent several million
dollars on it each year. Teacher organisations are oppomds they want
across-the-hoard raises. %waver, more than one -half of district teachers
support the plan.
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Among many positive results are the following: vacancies reduced from 115
to 30. turnover reduced 4.4 percent and fewer absences.

Proiect maim*. This project is a local district intensive summer staff
retraining program which retrains already employed teachers so trmy can be
certified is mathematics and science. The dietrilt pays all expenses and
gives a 4250 stigma: per cows... contingent upon a grade of A or ID is a
course. Teachers in the program must ogres to remain in the district three
years or ropey training costs. Applicants are carefully screened. At the end
of the first training cycle. 34 teachers were placed in new positions as
mathematics or science teachers.

The 'Custom district is addressing the image of the teaching profession.
the number and quality of recruits to teaching and the quality of the
teaching-learning process by raising standards for promotion and graduation;
using a' prebenslim staff assessment and assistnce; using technology to
support Instruction and opening two angnet high school program. for the
teaching profession.

alig2211EL.P1M241211

The presentations by Emma. Seeger and Shell were followed by comments by
Charles Thomas and 26 B. Sowerton, Jr. The discussants were generally
supportive of the initiatives and directions taken. but added a number of
practical concerns that those who implement such Plant would 'mod to address
(e.g.. Sow do you motivate the average teacher? now do you identify aspects
of teacher quality other than the ability to produce student achievement?).
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CASE STUDIES:

BUSINESS/COMMUNITY/EDUCATION RELATIONSHIPS

Following the pregentatico of Case study responses to the shortage
problem, three papers were given that focused upon Ws %mimes, community,
and political leadership could improve the mathematics and science education
of youths.

AMNION SOPIOSTS PMMOOLLSOR MCAT= IM
SCISICR Arse maIMINCTICS

Juanita %comb

Argonne national Laboratory perforaw molear-reactor related research and
studied) of other technologies. hay of its scientists and engineers have
joint *pelotas'*s with the University of Chicago. The laboratory is
currently *mooring four programs for precollege students in Chicago public
schools.

I. high School Summer Researob kOgreltioeslip Program

This program is designed to mom** gloorAlmaidjsigli sophomores to
cantinas sathematice and solemn study in their jaokos and senior years. k
els-week saner program offers manure to many enerTy-related resesrch
progress st Argonne and to the personnel there. Students who participate are
Uinta (nipper 20 percent of class, two years of mathematics) one year of
biology) one year of chemistry).

The program emphasises small -group research, computer instruction, nuclear
Physics. crystallography, environmental chemistry and electron microscopy.
Students who complete this program go on to another program conducted by the
Illinois Institute of Technology in their junior year. After they graduate,
some return to the Argonne Pre-college Program in Science and Engineering
(PRS-COOP).

II. Pre-college Program in Science and Engineering

This program gives oollege-bound high school 'inductee the opportunity to
work with professional scientists and engineers. Competition for admission is
highonly 1 Ind applicants is admitted. Emphasis is co sigairsk, and each
student %vases pert of an established Argonne research team and ;wrens an
aspect of research independently or assists the group. Students write up
their projects. (Scomogh does not say how long this project lasts.)

III. Adopt-A-School

This program was initiated by Ruth Love, General Superintendent of the
Chicago Public Schools, in order that schools might utilise outside
resources. The Argonne Lab provides scientific support services, tours end
educatf-mal programs. The program's purpose is to increase the number of

'4
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'minorities is science and enginseriag careers by be,ing the three groups named
above provide tschmicol. financial and administrative assistance to Chirp°
schools to mach the aerric.:7. and develop student interest in careers.

Program concepts are to be Leftists,' is three phases,

!bare t. Six elsnestary whorls will participate in a pilot program which
includes seeds ideskifirotios. program development, inservice,
instructional assistance and curriculum development.

/bass It. Activities will be expended to include high schools serving the
sin elementary schools. A sequential program plan will be developed for
high schools. Additional elements in this program phase aret peer
support system; tutoring; came information and recognition activities.

npaluii. 'less program will be rereads.' to include al/ ether elementary
and high schools in the Chicago area.

Most program activities coon during school boors.

Two other programs are la the planning ste,ese

IT. Tomorrow's Scientists. %clinicians and Managers Program

Ibis program will be held in coopeation with the Aurora, Illinois
schools. Its purpose is to increase the number of pinorittsc entering
science, technical and business jobs. It will focus on selected pupils in
grades 9-12 and activities will occur outlade schools.

V. Saturday Science Academy

This program is for highly talented fourth grader', and will begin with
pilot program Jo May for 15 pupils for sin weeks. Students will develop
skills in creative expression of scientific ideas and use of ccmputers in
o tiose.. Argonne Sall's have prepared the program content and will lecture and
g ive demorstrartons. The program will be evaluated before it is expanded.

SCISO:S MUMS ASO SCISMCS IIDOCATIO0
Somas Vanlorn

Many popils who are interested in mathematics. scien,e, etc. are not being
reached through the usual instructional appro..ches in classrooms. Many
schools Ore therefore extending science education by working with museums.
The Acsociatiom of Scienoe-Technology Centers is an organisatios which
provides information and services to help mossoo improve public understanding
of science and technology. A 1971 survey showed that gl percent of science
centers (museums) work directly with local schools.

The following are examples of educational programs that science centers
provides
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I. cologlov-classes. rest time. camps travelling vans

2. "lecher service. --help epilogs* with isservioe
education allow teachers sabbatical lam to work at
museum offer incentives foe teachers to learn about
the museum hints teachers can see when teaching.
curricula

3. IsimaumatulkilltzbultdaLSIUM21sineritY
students women. disabled s'adents and their parents
and beadier*

4- ILItaLidalsiti

5. Outraggir-most museums are located in urban aream. so
masy programs emphasise mediae vans etc. to schools
in smaller tomes

4. ipardamaisansjuiunatiocaterts, comps having
scientists is community visit schools TV programs

Such programs can help current science mad asthmatics *ascetics problems
In several ways,

1. Museums' unique facilities technology. and personnel
are not available in schools.

2. Informal nature of lousing setting compliments
classroom.

2. Museums' focus tries to create science enthusiasm in
community--promotes school programs.

4. ,',Ilaborative history of museums.

5. Museum programs ars cost effective.

Current and developing solemn cont.:, vii have a such greeter effect
Improving science education if the followom challeages are addressed,

1. tograguddervelth schools

2. yoodiromore seeded

2. amore seeded spocifically about museums
educatlos effects on various types of learners. etc.

IOLICYALIWIRTIVISe =CATION FOR acomone mom
by Robes

The last formal speaker at the oonterence by Poems. described present
woe: by the Iducation Commission of the States concerning the shortage of
mathemetics and solemn teachers. V* stated that when Governor Suet of North

33
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Corollas becomee chairman of the omission be saw need to create task force
to involve political leaders. business leaders. educators sad scientists in
addressing the relationship between education and - -Wale growth. A group
=oes. of representative from theme three ettre suggested three general
purposes for the task forme as it attempted to improve the educational
system. The first was to develop general awareness at the need to take
vigorous action to improve education and to help people understand
relationships between education and various Newels groups. A sexed purpose
was to develop reoommeadations which meld be lamest every level (business.
education. goverment) to Improve education. The third purpose of the task
force was to Promote partnerships between business and who:atlas. Forbes
summarised a ember of steps and policy recommendations that will soon be
available.

SediidialgOLIKIdgaldi

Following Rodeo' Presentation, Shame cautioned that although business
Involvemst was welcome and seeded, the quality and appropriateness of plans
should be emplealsed rather than bow quickly plass are loPlemented.

yew Om meted to the papers presented by bronaugh, %adorn. and Sorban.
e was enthusiastic about the prospects of business/educatice cooperation, but

provided two Important caveats. First. he argued that the shortage problem is
severe and that most proposals. smelting as they may be. involve few teachers
and students. Me suggested that me seed ways to help the vast numten of
teachers and students who currently Populate schools. e noted that there are
n o immediate short-tea solutions. har example, although lbw %brim City is In
its 15te year of educational immovetlos, progress is widen'. now in only 30 or
40 percent of its *sheds. dray argues that if progress is to occur. Plans
most be laid cut thoughtfully sod carefully, and he notes that it takes time
t prepare adequate plans.

nis second qualification on the besiness/educatios partnership ocemerms
bar resources would he utilised. Me stated, 1ey last comsat is a bottom-line
comment. One of the things that I think hopper is these parteership linkages
is that we spud a lot of time thinking of the roles and relationships of the
warless players out we have net learned how to focus on the children and whet
they really need. *doh action and more mousses will not Produos good
solutions =less senee of purpose and directioa is articolatod. This
ignition was stated earlier by Wort Tager.
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THREE VIEWS OF THE CONFERENCE

In the final segment of the program three individuals were invited to
tempend as they wished to the conference proceedings. Mat is. they were
encouraged to discuss sew data or problems as well as to react to previous
presentations and distension. We can only bciefly and selectively summarise
their viewpoints bete.

Stoves Davis argued that one educe of comfeaion for him as a new teacher
was the belief about mathematic.. that. 'you were supposed to teach it to make
overripe a matbesaticise and ben feels that this is a common mistake. he
*greed eith Soy and other freeentor that a major task is to make the
curriculum more immediate and eilinable to the average student. he noted
that nicr000speters ars being placed is more and more classrooms. even though
we have no research evidence Most bow they can best be utilised. he notes
that it is ironic that ems teachers use the pocket calculator to balance
their checkbooks or to compute grader. yet refuse to allow students to me
pocket calculators. he suggests that there is a vital need for leadership
from teacher educators if classroom teachers are to uge nicr000mputer and
other forms of technology well is the classroom. he further suggests the need
for teachers to become quite imoaledgeable about technology if they are to
help students become literate users of technology.

Robert State argued that the modern teacher needs to be more reactor.
ccer-ntator and director of cortinuing learning.' he contends that standard
asset waits of learning are too narrow and are cconterproductive. he stated.
'we 'an't know what yonneters will need in their hives. We don't know what
the mends of the [inure will be. We have to rely on our best guesses. of
course, but we simile also :sly on the intentions of teachers and the
intuitions of younc.tera.6 Se insists that one way to increase student
interest in classroom learning is to give students more choto and to increase
teacher oommitmant. We need to give the teacher more responsibility in
selecting options for students. (lathier. Porter reported that teachers did
not assume these responsibilities and Kilpatrick and Wilson argued that
teachers were not well trained for such decision making.) In essence, Stake
argues that the curriculue should be more responsive to individual students se
well as teachers. Furthermore, he suggests that common goals and standards
prevent rather than promote educational excellence.

the final discussant, lames Saber. raised on interesting and oospelling
question from her international perspective, 'Row case country that in most
fields of science and .echnology competes no successfully with all countries
in the free world, due to tour wealth of ideas. quality of manpower. natural
resources and facilities, has reached this Present crisis in the area of
teaching, exemplified here in soignee and mathematics education?'

Saber believes that the crisis is in pert due to an unwillingness to
invest resmuces in teachers or to devise ways to lend states to the role of
classroom teachers. In response to the need for teachers to be technologically

she (limed the question of bow many teachers mule afford to
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purchase a wicrocomputer. Sbe noted that an automobile repairman sakes good
money, that competent scientists have status, and that even a stage director
can earn a good salary and have status (e.g.. be nominated for a Tony Award).
n owever, teachers receive little money or status. She stated, 'yet. an
e xceptional teadher. if at all, will get recognition fame his own association.
and the local votary Club may acknowledge him as wall. She suggested that,
The United States government should view education as part of its defense and
security (and spend funds accordingly) if it is to maintain its position an

international leader.'
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DIRECTIONS FOR ACTION

The summary of conference papers and discussion does not provide a clear
mandate for action to resolve the teacher shortage and general literacy
problem (teachers. cities's*, students) in mathematics and science. Certainly
there Vera important and o'velthw differences among participants in bow they
define the problems and is Ips they believe are most likely to solve the
difficulties. The @Deferent* e&ovided a broader understanding of the
Problems. identified several potato which need resolution (and which call for
basic research and developmest activities). and prodood eulogies of what some
epeeist.. school districts and universities are doing in response to the
teacher shortage and the literacy problems. The intorastion. ideas and
Problems identified at the conference will be of value to school systems as
they deal with these lasses and to decision makers who face difficult be+
important policy challenges.

As we write this document is early Nan*. several states are passing
legislation that addresses certain aspects of the problem (e.g., higher
curriculum standards). The Congress of the United States is now deliberating
legislation that will provide badly seeded funds that can be used to help
correct deficiencies in them areas.

Considering the rapidly growing public ooncern over them issues and the
money that Congress will soon make avalimble, we believe it is likely that the
money appropriated will be poorly spent in goat instances. Although the
funding will probably be inadequate, careful thought before them funds are
went will (or would) have more significant. loth-tern effects than quick
spending will achieve. Me acknowledge that there is an acute shortage of
matbeestics and science teachers, and particularly of well-qualified
teachers. The problem is enormous and important and the continued economic
productivity of the United States depends upon a successful. long-term
response to the shortage and the related problem of scientific and

mathematical literacy. (Meay. some action must be taken LmathistelY)
however. we believe that certain aspects of the shortage can best be solved by
discussion and basic research rather than by quick spending and radical
changes in the curriculum that are based primarily on short-term reaction or
impulse.

What, then, are the issues that the participants at this conference
believe should be stained? In response to this question. we will discuss
tcoice upon which there was rem:meet' consensus among participants and
general problems which cannot be adequetaly solved by individual states or
school districts. We view three broad areas am meriting attention.

I
duties of the profession) of classroom teacher".
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The met prenleat view expressed at the conference about the current
status of asthmatics and science education yes that OS percent of our
students (eel citizens) need better asthmatics and science training. not the
top S percent. Participamta geserally agreed that the present curriculum was
producing as adequate number of advanced scientists and that our supply of
exceptionally talented students is not in jeoperdy. Still, most of the
programs described at the canfereme were designed to identify and to educate
gifted and/or alacrity youth. This is of course understandable (and we need
mob programs). but it la regrettable that more attention has not been placed
upon *prods, the mathematics/science curriculum for the average student.
The most isportmat lame mewls Mat can be dose to prepare citimens who
understand and are therefore capable of using technology in intelligent and
appropriate ways and thus of maids', informed decisions about technologically -
related issues. The answers to this question were varied and complex. but the
most frequent response wee the call for a more appropriate, relevant
curriculum and for qualified teachers to implement and expand it (we will
return to the teacher isms later).

leyood the frequently stated opinion that curriculum reform was needed.
there was little agreement as to what direction this reform should take
(readers who wish to scientifically conduct their own content analyses of
conference promedings should review this massive report...we encourage
replication efforts). In part, this is because the conference was organised
primarily as a problem stating group and hence, little time was spent
discussing the new curriculum. %cause of declining test scores and .talent
interest, dissatisfaction with many science and mathematics textbooks. etc..
there is societal oonsensue that *maculae reform is needed. But poor
performances on assessment instruments do not tell us what abilities should be
measured or bow to correct Identified problems.

lb say Meissen and educators, curriculum reform means more courses and
indeed many states base passed legislation which requires that students take
more courses in methemetios and science. layover. considering that meny
students develop a distaste for mimeo in elementary school. mandating more
course work without seriously studying the quality of s:Imice and mathematics
curricula. particularly in the early grades. may exacerbate the problem.

Although most papers at the coMereme addressed the problems of
mathematics and 212i000* education in secondary schools. we believe that if
secondary science education is to be improved. it will be necessary to
simultaneously increase both the quantity and quality of science education at
the elementary level. Studies by Stealer and glom* (1983) and Stake and
Seeley (1978) indicate that moot elementary mails aosive little or no
instruction in antenna. In a study of 7S teachers in %ads* 2-g. Ranier and
*Leask found that an average of only IS minutes per met was spent on science
in second grade classes. By fifth grade, this time had only increased to 43
minutes. Furthermore, the time spent on science in most classes was
considerably lover than whet the district recommended.

31
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Still. we need further descriptive data on which to base cureculum refine
effects. Until we have such information. it is hard to know bow such time
should be taken from other curricula areas and devoted to science. Schools
have may subjects of 'baited value (especially secondary schools). sad
curriculum reform is mathematics and science most involve an examination of
the total curriculum by aathmaaticians and scientists. teacher educators and
clause= teachers to determine bow the curriculum should be altered.

Scientific knowledge is pressatly growing at a rapid pace and it appears
that .sap technological advances will be made la the next few years. If the
V.S. hopes to prepare its citiesms to live in world heavily influenoed by
technology. "locators ,'set detersdas what scisatific informatics and processes
students should know. What do we mean by a 'techmologically literate' Citizen?
Although there is no simple answer to such a question. we believe that it is
imperative that the curtest curriculum be described and serious scholarship
mediated to detersine bow it should be modified.

Although we acknowLedge that the curriculum needs reform. as are not
certain what the nature of that reform should be. In fact, it will be
impossible to make useful changes unless there is a clear understanding of
what the curriculum Is and should be. We therefore urge that at least sons
appropriated funds be spent in 1143-S4 for commissioned work designed to
identify possible areas of reform and ways to noblest improvements. Whet do
we want students to be doing is classrooms is 1513? What are the criteria
that we will use is 1553 to detentes whether or not the mosey and tine
expended in the past ten years have substantially isprovol technological

literacy? *micas study of these goals in advance might make it more likely
that curriculum reform efforts will be at least moderately successful.

Some excellent study of curriculum reform has been made. For example. the
Rational Council of Teachers of Mathematics has produced useful,
comprehensive statement outlining the sathematics curriculum needed in the
1550's. Ibis report strongly advocates more attentica to problem solving but
does not define problem oaths at a functional level. Toads inverted is
carefully designed conferences. research studies and development activities
eight yield criteria that could be used to mistreat and to "valuate curricula.
With criteria and a broader understanding of whet is meant by problem solving
(and other terms such as 'scientific literacy') we could begin to answer a
variety of practical and important "notices such as the following, liow do we
operationally define problem solving? Wow do we differentiate appropriate
problea-solving teaching from inappropriate or poor instruction? Whet percent
of our teachers attempt to teach problem solving? by do teachers'
definitions of problem solving compare to those called for in curriculum
reform efforts? lbw do teachers Seise definitions of problem solving
oorreepond with those advocated is the curriculum reform teach (or structure
their classes) problem solving? What is appropriate and inappropriate about
present curriculum experiences for students?

?undo invested in development designed to clarify intended mariculam
reform could use new technology (as well as describe it) . Per example.
competent teachers who include problem-solving instruction in their curricrI4
&mid be identified and videotaped and these tapes could be showd to other
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teachers to demonstrate techniques and activities which characterise effective

Probles-solving instruction. me therefore believe that if classroom teachers,
educators and scientists are given sufficient funds it would be possible to
identify and develop sore appropriate curricula and to demonstrate them sore
effectively than the rapid innovation that has characterised post change in .

Abrican curricula allows. he NV student of educational history realises,
attempts to clarify terns involved in curriculum reform efforts (discovery
learning, open education, process science, new mathematics) have traditionally
cone only after a reface has been tried and subsequent evaluative data are
negative or uninterpretable. If conceptual clarity were achieved and
implementation measures constructed, it would be possible for empirical
research moducted in 1004 and 1005 to determine whether new curricula had
positively affected students' skills and interest in science and asthmatics.

Although we do not advocate a national curriculw we do believe that the
delineation of hey curriculum and instructional terms is important. PM
example, there are many questions concerning instruction about en important
mathematics concept like 'variables' Chen should it We introduced in the
curriculum? Chat should follow? These are issues that individual school
districts cannot adequately resolve with existing budgets and personnel.

In essence, each day in American classrooms, thousands of informal 'field

xprieente occur when teachers use their own approaches to present varieue
°meets or principles contained in school curricula. There is growing
evidence sone teachers cannot improve upon the poor quality of text materials
(because of inadequate backgrounds in science, and mat%smatice) and teas
distort the concepts they intend to teach, no that many students'
aleundrstandims of some concepts are not corrected, despite instruction.
Furthermore. research on instruction in specific scientific concepts in 14
fifth-grade classes Piston, Anderson, a Smith. in press) demonstrates that
many students bring to the cle-eroon misooncePtions about scientific concepts
such as light and vision. la .nit study, some misoonceptions were reinforced
by the textbook and the accompanying teacher's guide. It is therefore not
surprising that even after II weeks of !maturation, three-fourths o the
students studied still held basic niscommtions about these concepts bee
swift, 1042 for a detailed discussion of teacher distortion of intended
instruction and dependence on textbook materials).

lagnaget
Freeman, tube.

Porter, Roden. Schmidt, amd Ochwille (in press) suggest that the textbook a
teacher uses largely damnings the ourricelm students receive. dowever.
them investigators found that the mathematics curricula presented in four
textbook series which dominate the market very considerably. They also found
considerable differences between the content of various textbook series and
that measured by VOW standardised mathematics achievement tests.

One recent criticism of the science curriculum is that it is passive, that
students, learn the knowledge of science (facts, cooncepts, fiodings...muiratit
In others) but have little opportunity to engage in the process of science.
telling such teachers to include sore science process and less content it
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their curricula is as _likely to aid to the problem as to correct it. Such a
rsoommeadaties umild be variously interpreted ad implemented. is addition o
ably to provide epitome eel directla to liberal curriculum reform. we nem:
research and deblopuest that will hell badness understand osier solentific
ocecepts and lean alternative ways in Mash mob oosebts can be taught (to
detersdas bow the immoral goals et eerriculem reform meld to implenented is
specific imetassee).

Although there is widens, that effective issirsotten cat sake leper) ant
differentiae in hoe mob students Leers mil retain. cost of this research has
not subbed the leaming st specific sad subject matter conompts in
partimilar =beets. Sane feeds bead be desigasted for ittiestiffisf
important brassies soosepte. devising intwrestieg ways to present theme
coneepts andier . allow stueents to discover -- *tob work could be
ompleted at a national Level by teems mope- sobers. educators )$d
scientists. Ultimately. the value at mush et mild he tested by empirical
11111111X0111.

suggest that bothers would benefit from viewimg videotapes st
crepetent. talested towbars combating claseresa activities related to key
connote or isms. (variable. 'sent= booty. pleb vales. elnivoleet
frectioael. Alt-tough it would be Impossible to film instruction !seamy
concepts (at least initially). it bees import's* to assemble video libraries
that illustrate the process or psalm-bibs, skills milled foe is relatift
to particular concepts as well as to the areas st mason and asthmatics
tgemmally. Carefully selected video lessons weld be es invcommest over soot
classroom obeerveties, and videotapes bold be sepplemented by discussion of
salient aerobe 0 teaching situstiess. !he potential is especially great in
scieses. where tine lose photography sad ether balmiest& can allow students
to Moores the efforts st an intervention or to ass stings occurring over time
periods. and thus to get the benefits of an sammineet, when notedly doing
one experiment is the class ebb be too espeasive as time assessing. or
otherwise unfeasible. A variety of teelnislogioal advanoss have occurred in
the pest head,. but backlog has bees largely unaffected by then. emit
development work is cheep and relatively straightforward, and it is therefore
surprising that so little bas take. pleb.

Ultimately. melt neck 'debt lead to a better unSeretandise st issues such

siusaaataimiuthaaaguidaLaimiagediuma. Snob baste females
meld improve vastly elisestary and beendasy edusaties is thf mentry. game
research is this area has boss °soviets! (see deeply. ISM. but it has not
bees organised around important subtlest getter 00MOWAS.

Considering that technology can also sake complex phenomena concrete and
accessible to students. one wonders why sore first-rate simulations and videos
illustrating scientific processes are not available. for example. none of
the complex timeAnotbis asivapts is physics are easy to depict on video.
Videotapes of important experiments is science would do much to allow student(
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to see scientific data being collected and to witness the process of knowledge
being accumulated over time until it has practical consequences. Appropriate,
selective use of a few demonstrations of the scientific process could help
students to develops respect for the need to measure carefully, to change
perceptions as data accumulate, etc. laterally, videotapes would not be a
substitute for studests' actual oonductioc of. or involvement with, science
a:pennants.

Although curriculum goala are affected by local noeds and preferences, the
cost of producing exemplary scientific videos and simulation activities is so
high that fag school districts could afford to develop them. Sowever, once
produced at the mottomal level, they would be valuable resources for many
school districts.

Several participants at the conference suggested that few students
actually apply the principles et science before they pursue advanced degrees.
legislation presently being acted moo in Congress involves expenditures for
the purchase of new scientific equipment as well as the repair of existing
laboratories. Students undoubtedly need laboratories if they are to practice
science; however, mere teachers will need training in order to use new
equipment.

Improving curricula and bringing technology into schools where teachers
are not prepared to -e them will create massive training needs which will
require attention and funds. For example. local districts will need help in
acquiring. maintaining, and using new equipment appropriately. Motional
research and development activities should be conducted to help local school
districts evaluate their success in training inservice teachers to use new
curricula and equipment.

Zusbulainallan

If the public school curriculum is to be improved, then careful attention
must be paid to the teacher education curriculum and funds need to be invested
(as Lanier and Porter suggested) to study the relationship between knowledge
of mathematics and scieno, and classroom teaching. We need to know the
content of teacher education programs if such programs are to be evaluated and
improved. Unfortunately. we have a paucity of reliable information about how
teacher educatico programs affect teachers' beliefs, knowledge and skills and
how short-term training influences long-term teaching performance.

Although some teacher education programs are helping teachers learn about
and utilise technology (computers. video simulation. etc.), we suspect that
many are not. teacher education institutions face ample* decisons to they
attempt to allocate scarce resources. For example. they most decide whether
teachers should be familiar with computer simulations or be able to design
simulations. That is, should teachers merely know *here to obtain computer
software or should they know bow to improve inadequate software themselves?

Another important issue which teacher education institutions must address
concerns whether elementary lex:hers should be trained di generalists (as most
currently are) or as specialists. la order to possess a thorough knowledge of
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subject setter in any area, multiple. diverse cuaculum materials and
relevant instructional techniques, elementary teachers may need to be traihed
as specialists. Such training may be especially necessary for effectively
teaching a subject such as science, where new information and developments
occur rapidly.

It seems to me that some federal support and subsequent research (guided
by agencies like the National Institute of iducatlon and the National Science
Foundation) could help to indicate in more detail how scarce resources can be
used advantageously in teacher education programs. It would be pointless and
wasteful for each school district to develop its own curricula and programs
for improving the technologically-related skills of teachers and students.

lagiugsalaukuoik

Clarification of curriculum goals in mathematics and science should sake
possible Iowa but gonigharalm research on instruction ip important topics
in mathematics and science. To obtain curriculum goals. however, it will be
necessary to conduct basic research on classroom processes related to these
goals. In this section we will describe an Important but neglected curriculum
area is mathematics, problem solving. This discussion illustrates why
research is desirable if improvements are to be made in classroom instruction
and in learning.

In s recent examination of much of the mathematics education li tun,
we found many statements concerning how problem solving could be taught:
however, we found no careful analyses of classroom instruction in problem
solving. There are critiques of textbooks and critical and insightful
examinations of student performance. Indeed, some of the research
illustrating that students can answer mathematical problems correctly without
understanding them is quits important and intriguing. Still, it is curious
that nowhere in the literature can we find statements describing what takes
place when teachers teach problem solving. be do classroom teachers define
Problem solving and how do they attempt to teach it? Now such time is spent
on problem solving? At present, there are no dependable data with which to
answer such questions. It seems to us that if one wants to improve the
mathematical problem-solving ability of students in American classrooms, these
questions must be answered.

Thus, 'athematic, educators should conduct observational studies of
classrooms during instruction in problem solving, particularly in classrooms
of teachers who are especially adept at teaching problem solving. There are
both theoretical. oonceptual and empirical reasons for conducting such
studies. Polya (1511) notes that solving problems is very much practical
art and, like swimming or playing the Plano, it can be learned only by
imitation and practice. Se suggests that in order to become a problem wives,
one has to solve problems. Se points out that one of the ways students can
become more skilled at problem solving is by having active teachers who can
demonstrate the process by formulating choicos carefully and can illustrate
ways in which to deal with proposed problems. We realise that there ere many
alternative ways to characterise problem solving: however,

Polya's emphasis is
plausible and provides rationale for examining ongoing classroom instruction.
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Sint:arty. it appears that students are deficient in other important
maths...attest areas. Such 'problems' can also be remedied through carefeI
observation and experimentation (for some recent work on estimation stills,
see Pays end Destgen, 1981).

There is ample documentation from the mid 1970 and early 1910's that we
can gain valuable information by studying competent teachers. Several
extensive research programs funded by the National Institute of !donation
provide observational evidence that teachers very is how they think, act and
use time in the classroom. Furthermore, theme variations among teachers have
been related to stalest achievement in several field overleapt, (see Gage
1983; Brophy 1979. 1913; and Obeid, Grows, and Shuster 1983).

We know considerably more about classroom teactfng than we did a decade
P40. In 1973, our information about the effeptm of classroom conditions on
student achievement was weak and oontradictor'. In the ensuing ten years
..search (much of it influenced by funds and coordination from the National
Institute of 'donation) on basic skill instruction, especially in reading and
mathematics, has moved from a state of confusion to a point where several
successful experiments have been conducted. These studies. 1m contrast to
less sophisticate/ and often methodologically flared research that took place
is the pest, illustrate that teacher behavior can significantly affect student
achievement.

Furtheruore, there is evidence that the skills effective teachers use can
be taught to other teachers. In building a program of istive mathematic'
inclaga. Good and GUMMI (1971) began by abservinc how more and less
effective teachers (using student performance as the operational definition of
effectiveness) taught. Na combined this information with other research in
order to build a teaching program that could be tested in intact classrooms.
Findings showed that the program bad a positive impact on student learning and
that moot teachers could implement the program without such difficulty. We
felt that too such mathematics work is elementary schools involves a brief
teacher presentation and a long retied of seatwork. Such brief explanations
before seatwork do not allow for meaningful and successfu practice of
concepts that have been taught; and the conditions necessary for students to
discover or use principles on their own are also lacking. The program helped
some teachers to eyesores these problems.

The argument here is that such can be learned from the Desires study of
practice. As Flowers, Lanier and Sally noted, many myths about educational
practice exist, in part because we possess few data with which to describe
practice. What data we do have indicate that teach* practice is such more
varied than most people currently believe and hence, simple, generalised
recommendations (e.g.. increase time on task) will do more term than good..
Some participants at this conference suggested that teachers need to talk less
and let students do more science. VOIWOC, in many classrooms, teachers
hardly talk at all and students are left to complete dismal science'
worksheets. In such classrooms. teachers should talk more ( about the meaning
of science; the concepts being studied) and students do not need to do more
science, but 1 different science. Curriculum reform without descriptive
research is, in our opinion, self-defeating.
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Although such recent research examines bogie -skill instruction, there is
reason to believe that other processes could be effectively studied by the
observation-development-field experiment research approach described above.
If goals of curriculum reform and key concepts are identified, research could
be directed st these areas.

The focus of such future work should not be limited to teachers. A

similar observational model for understanding mathematics learning has been
used by Srutetskil (1970 to study bow excellent students attempt to learn
mathematics. Also. as noted earlier, a growing number of researchers are
interested in student behavior (e.g., time on task) and perceptions (Do they
view problem-solving assignments as challenge?), and such work can help to
make instruction more effective (see for example, Peterson Swing, 1,S2t
Weinstein, 111831.

Reny strategies for promoting effective learning are not common aspects of
classroom practice and thus the stet% of practice is not the only way to bring
about desirable change. For examp.e. Rosenshine (1143) demonstrates that
successful school programs can be achieved through systematic thinking and
development independent of sustained observation of teachers.

Our purpose hers is not to identify research areas, questions or paradigms
that merit support. We do wish to suggest a general direction which we
believe same future research should take.

P est research has been aimed at the curriculum, sz teachers. sig. students.
As we stated earlier, if research is to be effective, its context must be
focused. Sovever, within the particulars of a given research study (e.g.,
middle school science classes). research needs to become more comprehensive.
We need to know the concepts and pubiect sitter issues that are being studied
as well as how teachers and students think and behave when they study
particular concepts. Furthermore, curriculum research tends to examine
content, sequence, and pace issues and to ignore what teachers and students do
when tory actually emit curriculum.

We also believe that teachers and students need better science textbooks
and teachers need manuals to help them understand the concepts and processes
they teach. Without better materials and better illustrations of effective
teaching/learning environments, students' scientific literacy will not improve.

More complete theories of instruction in mathematics and science (and of
instruction generally) must also he developed. Lee Shulman suggested at this
conference that there should be more structure to classroom instruct'on, and
that students' understanding and knowledge of a subject should accumulate and
develop over time. According to Shulman, the last short story taught in an
S ewn's(' 01411111 or the last unit in an algebra course should be taught/learned

somewhat differently than the first materiel, because students hopefully have
learned concepts. principles and procedures for analysing stories and
problems. lowever, we have no instructional theories which enable us to
examine these issues and little extant ampiricsl data upon which to build such
theories. As Bruner 11550 noted, s theory of instruction needs to describe
the ways in which knowledge and concepts can be effectively sequenced so that
students' understanding of instruction is enhanced.
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1.14,coonition of Teachers

In a variety of ways conference participants expressed their belief that
teachers need more pay, recognition, public support and better working
conditions. We agree. Many teachers have difficult jobs. are poorly paid and
are frequently the targets of societal criticism. Somer, we must recognise
that there is variation among teachers. Unfortunately, edneftors,
researcers, the publ.. -0 teachers suggest that most teachers behave
aY.ike and have similar effects (whether positive or negative) on students.
For exawnle, some conference participants suggested that teachers are not
capable of modeling problem-eolving strategies. and other researchers
indicated that most teachers teach matheaatici in the same unproductive
fashion. Others suggested that the study of teacher behavior has been
unproductive and recommend that research address other areas. Me submit that
these generalisations about teachers and teaching often result from the
failure to recognise variations in teaching performance. In reality, some
teachers are worthy of emulation and others are not; some offer exciting.
productive classrooms and others' classrooms are poorly organised and taught.
and little productive learning occurs.

Somme of society's failure to recognise and to reward satisfactorily
competent teachers, many teachers (particularly the best ones) have left
teaching. They do not want'to work at an occupation that has low pay, little
intellectual stimulation and little opportunity for advancement. As
Wilealberg and ling (101I) state. °To endure the conditions accompanying life
as a teacher, the person must have elaborate support systems, unusually high
commitment to the roles and tasks of the job, or --on the negative side
real oolupational alternatives. Many conference participants pointed out
that teacher salaries (especially those of experienced teachers) are too low
and that teachers continue to obtain salary increments that are considerably
less than those of other white - collar workers. There appears to be widespread
and growing di- -ntiefaction among teachers with their pay and professional
status.

Schlechty and Vance (HSI) present data which indicate that too many of
the most effective teachers are leaving the profession and that many students
with higher aptitudes no longer enter teacher education programs. Dempitv
evidence that the pool of bright students staking enrollment in teacher
education programs is declining, some teacher education programs still attract
qualified candidates. For example, at the Usiversity of Missouii, students
who enter the teacher education program ran' t the 70th percentile of their
high school classes (this figure has remained stable for 10 yea s) .

Though we face a serious problem at present, it is still a solvable one.
Sawyer. after another two to five years of neglect (particularly of the
salary issue) and the loss of a higher percentage of capable teachers, the
situation may become unmanageable. 1106-,40 Of a decline in the overall
quality of teachers. it is more difficulu r an Individual teacher to be
effective. Furthermore, because of increased public concern over VA
performance of public schools, there is a growing unwillingness to fund public
education.
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There is such that can and should be corrected in many teacher education
programs and is public schools. Besides increased pay. there are other ways
in which teachers can he compensated. For example, more documentation of
teachers' preferences concerning the conditions and professional &Ales
associated with teaching would be useful. Among the many options that could
be used to improve tcaching conditions' summer employment opportunities in
business or Industry' reducing mai:Ed keeping and other clerical duties: three
to four hours week during the school day for planning' release time to
observe other teachers, discuss instructional strategies and view classroom
films with other teachers, the chance to specialise (Nby should elementary
school teachers be asked to be knowledgeable in several subjects?), helping
educators and researchers to develop curricula! free oollege tuition for
computer and *cisme classes' sore involvement by college and business
personnel in actual classroom, instruction and preparation of learning aids.
Although most current legislation Is intended to encourage pe sons to become
mathematics and science teachers. the °wattles, of teaching must be altered
so it becomes a more challenging, interesting occupation. ft are especially
encouraged by proposals that advocate bringing mootibers to the classroom
to share knowledge and expertise.

In the final section of the paper, we would like to discuss a misty plan
that has received considerable attention. and the possibility of notional
study and development to help guide local school districts in devising solaty
plans and allocating resources.

Master leacher

We have suggested many ways in
and prestigious' serious study of
successes with the public' raising
altering teachers' duties (role).
and classroom performance and thus
teaching is to identify and reward

which teaching can be made more attractive
teachers' the sharing of teachers'
solarise' Improving working conditions: and
Tot another way to improve teachers' morale
to attract more talented parsons to
exceptional teachers.

Teachers who =blew, excellence in classroom instruction. curriculum
development, and supervision and training of other teachers should be
identified and rewarded. Unfortunately, teachers who have taught for seven to
ten years and who have similar training receive similar compensation,
irrespective of whether they work 3S hours a week and perform dismally in the
classroom or work 7S hours week and perform superbly. The reward structure
of teaching is flat (unstaged) and salaries are usually heed an years of
elegem teaching and the number of post - graduate courses completed. There
is little opportunity for advancement, and most teachers reach the apex of the
solary schedule in about IS years. At the conference, ferret sell, Secretary
of the Department of lducatien, also advocated increased pay for master
teachers.

blower, the potential advantages of a Master leacher plan are not
assured, and all incentive plum have Problems. Yerticleants.st this

,
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average teachers is such too low. and if funds for master testier'' salary
increaser' come at the evens of upgrading teachers' salaries generally (a
comma teacher objection to this plan). general teacher morale is likely to be
negatively affected. Mowever, most differential pay plans proposed to date
require that fends be added to educational budgtss money is not being taken
from soma teachers to pay others. To the extent that funds for master
teachers are part of a plan to increase the salaries of all teachers (et least
to same degree). this is as encouraging strategy to explore.

Others arose that decision' about who should be designated master teachers
will cause dissension among teachers. First, many teachers believe they are
outstanding teachers and will be disappointed when not selected as master
tastier.. Parthenon. some fear that the criteria for selection will relate
more to political savvy than to tearable, skill or subject matter knowledge.
nowevor. the obvious fact that reliable criteria will be difficult to
establish doss not mess that we should not try to define levels or stages of
pretnsiceal idvenommeat is teaching. Me must be certain, though, to define
the sriteria carefully. revise and review such criteria periodically and
seriously study related basses (who sets the criteria. how judgments are
actually made) lf such plans are to work.

Mile rewards for teachers are important. a large measure of the value of
such a plan lies is the discussion it encourages about what constitutes
excellence in teaching as citizens, public officials, teachers and teacher
educators debate this issue. A focus on excellenne in teaching would help to
identify positive aspects of schooling and enable the public to become more
aware cut the complexities 0 teaching. as increased public awareness eight
lead to greater gains for all teachers (i.e.. an increased public willingness
to fund higher salaries). Further, master teacher plans mold add to cur
knowledge of classroom practice and increase our capacity to illustrate to
other teachers strategies that are particularly interesting or effective. For
ample, mastsr teachers could use videotapes of their classroom performance.
curriculum units they have developed oc students' products in order to assist
in the training cut other teachers.

We enapectt that master teacher plane will have more effects in some school
districts than in others and that is too many cases funds will be spent in
ways that will not encourage or reward competent teachers. Meny plans address
the improvement of tesobing generally and the need for master teachers (see
for example, Schleohty and Venom. 1092). Weever. an immediate attempt to
identify and =amine issues and problems associated with the isplmentation of
master teacher plans and alternative ways cut responding to these problems
would involve money wall spent to provide important technical and conceptual
support to local school districts. Although local districts need to identify
and to reward those school processes and products that they value, it seems a
waste to require every school district to address a nueLer of sophisticated
technical questions that require the e ion of economists, psychologists
(pow such money is necessary for real Jeative7). sociologists Mow can the
potentially divisive effects of competition be minimised? low should career
ladders be structured?), as well as classroom researchers, subject matter
specialists and measurement specialists. It the plan is to work, serious
conceptual study must occur. It will probably he necessary to define several

me
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stages in the teaching career ladder (each involving extra compensation)
toward the final status of a master teacher. At each stage teachers'

professional duties could expand to include curriculum development. assisting
with research and supervision and training of other teachers.

Skgclail=

The shortage of qualified mathematics and science teachers is an important

problem that merits immediate expenditures and action. There is considerable
evidence that science is infrequently taught is elementary schools (e.g..

!baler and *task. 1,821 Furthermore. participants at this conference
generally agreed that instruction in mathematics and science is often
inadequate. Waver. because of a lack of research in title area, few
participants described specific changes which are needed. Mot only do we need
more and better qualified teachers. we must also have improved curricula.
textbooks. instructional theories and procedures for atlas mathematics and

science mere meaningful. Although it may be appropriate that some additional
time should be spent on mathematics and science instruction. the oualitv, of
the curriculum and the =sumac teaching should be outmost important
camera.

gef4re science and mathematics curricula and instruction are altered
effectively. however. educators. researcher,. mathematicians. citizens and
teachers must comprehensively assess the curriculum and instruction currently
offered in American schools Is order to make intelligent decisions about
changes which are necessary. This is because we not only need citimenr who
are scientifically literate, but citizens must also bats mina, of history,

the ability to express themselves arl an appreciation of and skills necessary
for participating in the democratic. process, etc.

ft is clear that :.be entire American public school curriculum needs

serf, study. Me be tieve that many courses in the precast curriculum are
unnaJed and that evaluation and reform of general curricula are necessary
et.** if we are to take appropriate actions in reforming mathematics and
science curricula.

Long-term solutions are passible and funds should be invested in atlasl
research and development. The problems related to curricula. teacher
shortages. technology and instruction are general ones. Local school
districts currently have limited options for addressing such issues (e.g.,
they can choose among poor curriculum series) However, state and local
districts can utilise the results of notional research cad development to
examine more alternatives and criteria for making decisions about improving
curriculum and instruction.
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1. The Changing Fiscal and Political Context
Education funding, school finance and
the poics of education shape and
MIT shaped by a broader economic
and political context This section
provides a brief overview of the fiscal
condition of education in mid-1984, the
fiscal condition of the states and public
opinion about the schools and education
reform

*

The Fiscal Condition
of Education

In the 1970s, the fiscal condole° of
public education improved significantly
Total revenues increased. expenditures
per pupil TOW moral tams and teacher
pupil ratios slowly but steadily in-
creased Speedily far public education
consumed a relatively constant per-
centage of personal income and gross
national product (GNP)

At the beginning of the 1980s, funding
for education began to decline But as
Table 1 shows, mama now we startles
to rise again, or at least to stabilize Total
school revenues, whias had represented
a constant 3 II% of the gross national
product (GNP) between 1969 and 1979,
dropped to 3 7% in 1910 and to 3 5%
in 131 In 1982. the GNP itself stag-
noted ;mum then, school revenues have
geaaally nsen as a percentage of GNP.
teaching 3 6% in 1982, 3 7% in 1913
and 3 6%m 1914 Total abed revenues
had equaled between 4 6 and 4 7% of
personal income nits 1970s This ratio
dropped to a low of 4 3% in 1912 but
now seems to be rang slightly, reaching
4 4% in both 1913 and 1984

These abounding trends we also re-
flected in Table 2, winch presents total
nominal and teal reveoues for education,
and revenues by sauce. from 1969 to
1914 The data 'aqua sinking Total
avenues. which had increased m Mal
arms torn $69 I to SiG 4 What in die
1970s. dropped in real leans m the first
three yam of this decade But in 1913,

substantially increased state and local
support brought total revenues to 588 1
billion in real terms, the highest figure
stn history The upward trend continues
in 1984, the estimates shown in Talsle 2
may even be too low, be nose mom
education reform migrants may be
enacted before year's end Although the
17 3 billion hike in local revenues
(mainly property taxes) between 1982
and 1983 contributed subsunually to
rising revenues for education, overall
increases are largely fueled by rising
stem supptit

Table 3 shows the &inhume of re-
venues for public schools by level of
government Note that the role of the
state in providing school revenues
generally continues to expand. although

tonic toctuationoccurteddining dselast
three years Note. too, that the declaim
in federal support (which has staydthe
same in total dollars during the post two
years, ifta &rimy fiom 19112)basm
part been offset by stronger local support
(which jumped by 16% between 1962
and 1983, the first significant ince=
n mote than a decade) If most of the

money for education reform eentimen

to come from state sources, state partici-
pation cot.ld soon exceed 50% If a
continuing rase in Late suppon were
combined with stable or nuns federal
support, n is also likely that local
support will cease to me But this pow
is debatable
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The declining contribution of properly
taxes to education in the 1970s and the
sung contribution of state revi.nues,
when combined with the fiscal limita-
boos on state governments di the 1980s.
lead some to suggest that the contribution
of properly taxes is likely to nse again
111 the 1980s (Augenblick, 1984) This
prediction is consistent will the strong
role properly taxes historically have
played in financing schools, and the
Inability of any MIe to eliminate the use
of properly taxes for schools as pan of
school finance reforms enacted last
decade

But Dick Netzer, one of the country's
leading property tax experts, suggests
dot increased use of property taxes will
be constrained by several factors (lune
1983) First, high interest rates, which
most experts consider a long-term
reality, manse the cost of borrowing
and decrease the price of property
Second, the shift from goods-
producing =own to one that produces
services and information places less
value on real goods Both factors com-
bine to heist increases in property value

the property tax base In additiod.
claims Netzer, public dissatisfaction
with local property taxes is still high,
which makes muting property tax rates
difficult From base that increases

70'7

slowly and with little movement in rates,
properly taxes are unlikely to grow
rapidly Netzer'- conclusions also are
consistent with how increases in educa-
tion funding have occurred in the last
year through major increases in state
taxes, not in properly taxes

The data on per pupil expenditures
shown ui Table 4 also indicate that real
revenue for education has stopped
declining Real expenditures per pupil
dropped in 1980, but they have in-
creased, slowly, ui subsequent yews
(Since the total number of pupils has
decreased each year, the nse in expendi-
tures per pupil is ui part a stemma]
phenomenon, however ) FreiicUng
expenditures per pupil for the rest of the
decade is difficult, since enrollments are
expected to begin nsing in 1985 For
these expenditures to continue nsing in
real terms, the percentage increase an
total revenues would have to exceed the
sum of the percentage increase in pupils
and the percentage nse in the consumer
price index

All in all, the current and near -term
revenue situation for schools looks
optimistic But the picture may not be
so roty by the end of the decade. since
there is uncertainty about state fiscal
health

1
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The Fiscal Condition
of the States

One reason the fiscal condition of
education seems healthy, at least lathe
short tens, is that the fiscal snadition of
Use states has unproved significantly As
Table 5 shows. fewer states are likely to
end fiscal year 1984 with a fund balance
less than 5% (the conventional standard)
than did so in 1983 Moreover, roost
states that will have a fund balance
below that standout will have a larger
percentage balance than they had in
1983 Whereas eight states ended 1983
with a deficit. only three projected
deficits m 1984, in all three instances a
tat increase could prevent the deficit

Three major factors explain the improve-
ment in state fiscal conditions First,
states were diligent in cutting appropria-
tions to bung spending closer to rev-
enues Second, states enacted tax m-
anses in 1982 and 1983 to bolster
revenues, in fact, In 1983 states raised
taxes by SS 25 billion. the largest
amount in lustory Third, the impro, mg
national economy helped exparsi rev-
enues produced by natural growth

However, as Gold and Eckl (1M)
show, fiscal conditions vary tremend-
ously by state and over time Conditions
have not improved in a number of states,
and the ability of states tonne taxes is
limited In Michigan, for example,

708

many legulalon who had voted for atm
manse were nmoved from office by
public initiative. Oho had a tough
challenge voting down a ballot measure
to rescind its MX messes An optative
to roll back tax increases in Florida was
thrown off the ballot. but only on
technicalities

Also clouding the outlook are large
federal deficits, which many experts feel
threaten the growth of the national
economy and therefore of state
economies as well Many economists
think economic growth will continue
only if federal deficits are reduced
significantly each year for the rest of the
decade

h.

As Haug, paled.. the fiscal outlook
for education is difficult Gold sod
Beaker (1M) have shown that stases
cut alma* budgets less than other
budgets when they had to reduce expen-
ditures and increased appropriations to
education more than to other arms when
fiscal conditions unproved But only if
states remain fiscally healthy in general
will education finances improve signifi-
cantly

*
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2. Education Reform in Eight States

Neely all ewes we embed in educa-
tion reform. Me arse sums have
captalized cm impovements same
fiscal condisime with pestwelar sped.
Arkesses.Cankinia mid Flood. teemed
imps Wass ha 1963; South Combos.
Teases= and ash meted reform I
easy 1914. Texas caged a spacial
sessioe of the legislative le mid-1964 so
address sibmation neform and
which will wait met 1965 to address
educetion compehierivaly. esuillsind
a seed muserteeder pqtrem ie 1963
Ttis secure disarm the mew de-
mean of de new edecatson programs m
Ikea eagle seen

Arkansas

la a small soma is We 1913, the
Arkansas legidatem pared a major
adecatioareformpackagefeeded mealy
by a movere imams I the sides tax.
To raise the quality of public edecadoe.
edscamomal studr* have lnea
strengdmed and dm s Meal fierce
foam* has been sedmiped.

Arkansas hotorically hes raised vary
low in espeadiedes per pupa. &fedi-
Ores per pupil in 191344 wave sad -
aredm S2,151, which pi Messes in
46th place sandy. Revamps for as
420.000 pepds *Wed $527 minim
from the me. S321-milbon from local
districts and 6121 minim from the
Waal fommeset. The oversee
teacher's edam ofS16.929 imbed 489
sationsfty

(Me spa os foe sOscotion wens we
a 1912 "shag by the Ashram Somme
Cant the the school finance semen
violaied the eat constkuties. In re-
made in the Ming. fanner Goyim
Mute worded a task force in design
school fierce alsernetives for salines.
eon in the 1963 legislature

Whig was defemed to the 1912 elections
by 9111 Climes. a some advocate of
unpromeg adistadae so spur economic
growth At the wpm of Governor
Clime, the legislate* IA 1963 palmed
the Qmity Madan Am. which called
for aeame g a Some Standards Coniniss-
we in set new stenderds for Mamas
public schools. Olden apposed his
wife sa Mein= of the commission.
Togeded they developed a snaky in
In isipserameardsforeducaose with
school fierce edam, and they also
lemdsed a Imp public oeuesch pro-
gram to 'acmep support for iscremte:
taxes in fad a mope gammon (errant

Ire 1913. the *filature pissed a
sopifimetedatedon 'clone peckage. In
early 1964, the Semdards Coalmen
mode find recornmeedstioes for new
standerds. Cosubened. the propane
include the following map, elements.

* Requireamets for laghscl000l park.
anon railed from 16 in 20 courses

* Maximised's& size reduced 1023 se
elementary grades

* School year leogthreed from 173 so
ISO days

biniseem school day leaphened
from S hours as 3.5 bows

* Comma for seachers Imiplieesd
from 193 so 190 drys

* Caniesdern streephesed in may
mss. ideals sombenteem and
mince

* Humus issmpsemey testis of
modems *grades 3.6 and 1. (Eiginil-
grade indents meat psis Ms roe in
be ponsoed kis high school.)

* Tem* of *arses. ambers who
do am pis earl le find.)

* Sutler school inprovemeet pies
remind from dl school districts.
(Promme report's me to be provided
aurally at local public bearings. and
She dam is to Intervene if popes is
insoffiesent )

* Ornate and scbolarslupe to swims.
caches and sellouts toeoursoutdmi
pertomeme

* School improvernsat programs so be
implesnemed by the sere education
epoxy Wham:

Cr mampsnent
Academy for 'dalmatians and
school board members

Effective schools programs
Tammy priecipels and leachers
is sadism menectios

Tramimi meats in be teachers
at home

live new rePoml service units

* Mese school fame rotors. Dollies
the old miamme-fousdatim

program. vocadoml asid MO edam
doe, spend oducadoe, elememary
ad seemodery limbo* ids.
lysidsece fends and kindemenea
fads a s combinsd ism a Dew
pupil - weighed forndstion profrasn

3

* * * *
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INTRODUCTION

This bibliography is designed to help college debaters with research on
the 19P3-1986 Intercollegiate Debate Topic: "Resolved: tLat more rigorous

academic stem4ares should be established for al, public elementary and/or
secondary schools ,n the United States, in one or more of the followirg areas:

language arts, mathematics, natural science."

The references to materials are divided into six sections: background

and overview: educational reform; school effectiveness and quality, testing,

and general achievement; achievement and curricula problems: language arts,
mathematics, and science; curricula solutions; teachers, school administration

and school finance; and congressional publications: hearings, report., and

studier. As these headings indicate, the interpretat on of the debate topic
has been expanded to include some of the broader polic" issues which focus on
the quality of education in elementary and secondary schools. The concern

with the quality of education and call., for educational reform in recent

years have resulted in a number of reports on education with recommendations
for change. Establishing "more rigorous academic standards" within specified
areas is only one recommendation among many. Consequently, this bibliography

provides for the examination or the debate topic within the context of not
only the broader iLzues of quality and educational reform, but it also high-
lights citations to other relevant issues.

This annotated bibliography is composed of selected periodical articles,
books, and U.S. Government publications. The majority of the citation, were

obtained from th" computerized Congressional Research Service Biblicgraphic

Database, created and maintained by the Library Services Division. Other

material we- selected from collections within the Congressional Research

Service and elsewhere in the Library of Congress.

The author wishes to thank her co.:eagues in the Education and Public
Welfare Division and in the Library Services Division for their assistance in
the preparation of this bibliography. Thanks are also extended to Richard

Gigax, head, Subject Specialization Sectir,n, Library Services Division, who
did preliminary and final editing, and to Ann Eschete for technical production

work.

Materials in this bibliography may be located at a nearby public,

research or depository library. The Congr ssional Research Service
cannot provide debaters with copies of the items listed. Items with

an asterisk (*) reproduced in the reader.

741



742

I. BACKGROUND AND OVERVIEW: EDUCATIONAL REFORM

Adler, Mor-imer J. The Paidelz Proposals an educational manifesto. New York,Macmillan, 1982. 84 p.

* ----- The reform of public schools. Center magazine, v. 16, Sept.-Oct. 1983:
12-33.

Describes his proposal far reforming the educational system as
explained in his book The Paideia Proposal. Includes discussion by otherexperts in the field.

Albrecht, James E. How do principals view school improvement recommendations?
NASSP (National Association of Secondary School Principals] bulletin,
v. 68, Dec. 1984: 98-102.

Reports the results of a survey of that principals think about the
many recommendations that have been made for improving the schools.

American Council on Education.
Business-Higher Education Forum. America's

competitive challenge: the need for a national response; a report to the
President of the Unite.: States.

Washington Business- Higher Education
Forum, 1983. 51 p.

American Federation of Teachers. Education reform. (Washington] The Federa-tion, 1984. 3 p.

"1983 resolution reaffirmed by (the] 1984 convention."
Contents. - -Education today: what we face. -- Quality education and

quality teaching --a new agenda. --New
compensation proposals. - -The unfinished

agenda. - -An action plan.

Barrett, Nanette. Education source book: the State legislators' guide forreform. Washington, American Legislative Exchange Council, 1985. 81 p.
"Contains model legislation for the States which restores freedom ofchoice to parents concerning their

children's education without financial
penalties." Areas of model legislation include

home education, tuition tax
credits, educational vouchers, merit pay, school discipline and crime,private schools, citizenship education,

teacher certification. and schoolfinance.

Barriers to Private Sector-Public
School Collaboration (1983 : Washington, D.C.)The private sector in the public school: can it improve education? Editedby Marsha Levine. Washington, American Enterprise Institute for PublicPolicy Research, 1985. 77 p. (AEI symposia, 84B)
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71

A Blueprint for educational excellence: a school board member's guide.
Washington, National School Boards Association, 1984. 58 p.

Partial contents. - -A process approach for assessing excellence in

education. Seeking excellence through school board policies. - -Setting

goals. - -Curriculum development. - -Standards and expectations. - -Time,

teaching, leadership, and fiscal support: the schools' focal points for

productivity. Implementing the process and measuring outcomes. - -Beyond

the school district: an arena of broader interaction.

Botstein, Leon. Nine proposals to hstorove our schools. New York times

magazine, June 5, 1983: 58-67.
Lists nine suggestions for improving the quality of education. These

include paying teachers more, regular recertification of teachers, and
having children start school at a younger age.

* Boyer, Ernest L. High school: a report on secondary education in America.
(Sponsored by] the Carnegie Found-tion for the Advancement of Teaching.

New York, Harper & Row, 1934. 363 p.
Reports on U.S. public high schools as educational institutions.

Makes recommendations "to students, teachers, and school administrators,
who are immersed in high schools every day; to college professors, who
can make a difference in how school issues are resolved; to policy makers
on school boards, in state houses, and in Washington, who have inescapable
responsibilities for education; and to members of teachers' and other

education organizations of influence."

Changing course: a 50-State survey of reform measures. Education week,

Feb. 6, 1985: 11-30.
"Offers information on activites in the States, primarily since

September 1981, in the key policy areas in which reforms are being

discussed."

Cloudy economics, explosive politics: education under siege. National journal,

v. 15, July 9, 1983: 1424-1446.
Partial contents.--From crisis to crisis.--After the upheaval,

backlash.--Great hopes may go unfulfilled.

Cooper, Ann. In the real world of education reform, vigilance may be the key

to success. National journal, v. 17, Mar. 2, 1985: 460-466.
Considers how "in Texas, legislators and state officials have

instituted broad reforms, and teachers and school administrators must now

resist the temptation to weaken them."

Doyle, Denis P., and Terry 4. Hartle. Excellence in education: the States

respond. (Washington] American Enterprise Institute, 1985. 74 p.

Contents.--The context for reform: the capabilities and interests
of State governments.--Recent State efforts to reform education.--The

next phase: implementing the reforms.

* Educating Americans for the 21st century: plan of action for improving mathe-

matics, science and technology education for all American elementary and
secondary students so that their achievement is the best in the world by

1995. Washington, National Science Board Commission on Precollege Educa-

tion in Mathematics, Science and ;ethnology, 1983. 2 v. (various paging.)
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Volume one is subtitled "A Report to the American People and the
National Science Board." Partial contents.- -Building a new national coo -
mitment. - -Lessons from other countries.

- -American successes. -- Improving
the quality of teaching. - Making the classroom a rewarding place to work.
--Raising requirements for mathematics, science and technology education.
--Educational uses of the computer. - -How the nation should finance needed
educational improvements in elementary and secondary school mathematics,
science and technology.

The second volume, subtitled "Source and Materials" gives reports on
the mathematics, scie-e, and technology curriculum and on educational
technology.

* Education Commission of the States. Task Force on Education for Economic Growth.
Action for excellence: a comprehensive plan to improve our Nation's schools.
Washington, The Commission, 1983. 50 p.

----- Action in the States: progress toward education renewal; a report. Denver,The Commission, 1984. 64 p.

"Reviews recent State initiatives in education reform, i.e., state
programs and legislation or state board decisions affecting elementary and
secondary education in 50 States, 3 territories and the District of Colnubia."
Also provides an "overview of trends and activities, followed by some brief
descriptions of exemplary State activities and a more detailed profile of
activity in a particular State."

Feistritzer, C. Emily. Cheating our children: why we need school reform.
Washington, National Center for Education Information, 1985. 84 p.

"The biggest reason schools must change is to meet the demands of
the children of the 1980s. These children come from vastly differenct
family structures, economic condition', and language and other cultural
backgrounds than did the children of only 15 years ago."

Partial contents. Student achievement and
socio-economic factors. - -

The changing family structure.- -Poverty and children. --Recommendations.
- -

State -by -state data.

Finkelstein, Barbara. Education and the retreat from democracy in the United
States, 1979-198? Teachers College record, v. 86, winter 1984: 275-282.

Looks at the current educational reform movement in the U.S. and
concludes that "Americans, for the first time in one-hundred-and-fifty-year
history, seem ready to do ideological surgery on their public schools - -
cutting them away from the fa-e of social justice and political democracy
completely and grafting them instead cnto elite corporate, industrial,
military, and cultural interests."

Gist., Lynn Grover. How States are reforming public education. USA today
(magazine), v. 113, Mar. 1985: 76-78.

Looks at educational reforms by the States which include "new standards
for students and schools, the teaching profession, new resources tor
education, leadership and management, and special student populations."

Goodlad, John I. A place called school: prospects for the future. New York,
McGraw-Hill, 1984. 396 P.

(A study of schooling in the United States)

----- A study of schooling: some findings and hypotheses. Phi Delta Kappan,
v. 64, Mar. 1983: 465 -'70.

Reflects on his indepth study ("A Place Called School") of 1,016
classrooms and the implications for school improvement.
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Hispanic Policy Development Project. National Commission on Secondary
Education for Hispanics. "Make something happen": Hispanics and urban
school reform. [Washington] The Commission [1934] 2 v. (163 p.)

"Volume I offers a straight-forward account of what [was] found And
what can be done to improve the education of inner-city Hispanics. Volume
II contains backup h and essays keyed to the findings of Volume I."

Reports selected findings and recommendations of the National Commis-
sion on Secondary Education for Hispanics' study on inner-city public
schools. Focuses on "the general status and condition of schools and
education in inner cities that have significant Hispanic populations; the
factors that most directly affect the success of Hispanic youngsters in
urban high schools; [and] the relevance of current reform proposals to the
needs of inner-city Hispanic students."

How can the U.S. elementary and secondary education systems best be improved?
National debate topic for high schools 1981-1982. Washington, G.P.O.,
1981. 724 p. (Document, Senate, 97th Congress, 1st session, no. 97-3)

Compiled by the Congressional Research Service, Library of Congress.

James, Thomas, and David 'yank. Learning from past efforts to reform the
high school. Phi Delta Rappan, v. 64, Feb. 1983: 400-406.

Reviews the phases in the proposals for secondary education reform.

Lake, Sara. The educator's digest of reform: a comparison of 16 recent
proposals for improving America's schools. Redwood, Calif., San Mateo
County Office of Education, 1984. 166 p.

Partial contents. --Rey issues. -- Specific high school course require-

ments. - -Text summaries. - -Recommendations in comparison [by] topics. - -Other
reports, projects, and studies.

Meeting the need for quality: action in the South. Atlanta, Southern Regional
Education Board, 1983. 30 p.

"Documents real progress toward quality. It is an optimistic report,
because the course for the future that it charts is offered in the know-
ledge that there are many public-spirited people in the Southern states
who now recognize the critical need for restored momentum in educational
progress at all levels - -from kindergarten to graduate study."

Meier, Deborah. "Getting tough" in the schools: a critique of the conservative
prescription. Dissent, v. 31, winter 1984: 61-70.

Provides a critical analysis of the book 'The Troubled Crusade:
American Education, 1945-1980', and the 'conservative' prescription for
educational reform. Concludes that "the new litany of 'toughness' will
produce neither excellence nor equality and surely not both and it won't
alter the connection between social class and school achievement."

* The Nation responds: recent efforts to im)rove education. Washington, U.S.
Dept. of Education, for sale by the 'Supt. of Dons., G.P.O., 1984. 229 p.

* National Coalition of Advocates for Students. Barriers to excellence: our
children at risk. Boston, The Coalition, 1985. 162 p.

Looks at "each of the groups of students ho are most at risk of not
receiving a high quality education ": low-income, Black, cultural minority,

female, and handicapped students; reviews the educational, social, and po-
litical barriers to excellence; discusses declining support resources; and
makes fourteen recommendations.
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National Education Association. Blue ribbo" Task Force on Educational Excellence.
An open letter to America on schools, students, and tomorrow. [Washington)
The Association [1984) 32 p.

"Addresses the wide disparity between what our schools are doing today
and what they need to do tomorrow . Describe[s] the conditions in
our schools today and identif(ies] p.actical solutions . . . for educational
excellence."

The National reform reports. Education and urban society, v. 17, Feb. 1985:
whole issue (115-240 p.)

Partial contents. --The triumph of school reform, by R. Slater and
D. Warren. - -Did the education commissions say anything? by P. Peterson. --
National commissions: blueprints for remodeling or ceremonies for revit-
alizing public schools, by T. Deal. - -High school reform: a critique and
a broader construct of social reality, by C. Teakey and G. Johnston. --
The National Commission reports: do the States have the fiscal capacity
to respond? By T. Geste and G. Hoke. --Are school districts responding
to A Nation at Risk? By R. Wimpelberg and R. Ginsberg. --High school

reform and the 'bargain" to learn, by M. Sedlak and others. --The reform
reports: reaction from the front lines, by A. Shenker. --Reforming teacher
compensation, by D. Monk and S. Jacobson.

A New agenda for education. Edited by Eileen M. Gardner. Washington, Heritage
Foundation, 1985. 83 p. (Critical issues)

Calls for significant policy changes to reverse the trend in U.S.
education toward increased centralization. Presents essays and "action
agenda" which detail such steps as: "removing or substantially reducing
Washington's role in education; . . . restoring to education its primary
function- -the academia and moral training of the nation's youth; . . .

revising teacher training so that capable people who can master the science
and the art of teaching will be attracted into the classroom; . . and
allowing competition in education through a system of tuition tax
credits and vouchers."

The Paideia Proposal: a symposium. Harvard educational review, v. 53, Nov. 1983:
377-411.

Contents. The Proposal in perspective, by D. Rauvich. --The Peter
Pan proposal, by R. Gividazda. - -The yellow brick road of education,
by F. McKenzie. -- Qualified praise for liberal learning, by M. Berry. - -
Education, democracy, and social conflict, by M. Carnoy. - -Two cheers fur
the Proposal, by S. Cahn. - -The Paideia response, by M. Adler.

Passow, A. Harry. The future of the high school. Teachers College record,
v. :9, Sept. 1977: 15-31.

Maintains that there is general dissatisfaction with the institution
of the high school on the part of educ-tors, parents, and students.

Numerous recommendations for its reorganization have been made over the
years by various commissions, committees, panels, and individuals. From
these, the author picks out the common themes to indicate how the current
call for reappraisal may affect the future of secondary education.

Reforming schools in the 1980s: a critical review of the national reports.
New York, ERIC Clearinghouse on Urban Education, 1984. 105 p. (Urban
diversity series, no. 87)

Partial contents.- -Onto again, reforming education. - -Secondary education
reform in retrospect. - -1983 --the year of the education reports. - -Dealing
with the reform reports of the 080s.
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----- A review of the major current reports on secondary education. New York,
ERIC Clearinghouse on Urban Education, 1984. 208 p. (Urban diversity
series, no. 68)

"Appendix to Reforming Schools in the 1980s: a Critical Review of the
National Reports, Urban Diversity Series Number 87.°

Partial contents. --'Rte National Commission on Excellence in Education.
The Paidela Group. --A study of high schools. The need for quality.- An
education of value. -- Redefining general education in the American high
school.

Tackling the reform reports of the 1980s. Phi Delta Tappan, v. 65, June
1984: 674 -683.

Compares educational reform reports of the eighties, including "A
Nation at Risk," to those of the seventies and earlier. Discusses the
diverse and changing dimensions of schooling and education. comments
that the current crop of proposals can once again mobilise the various
groups, agencies, and institutions to assess their own progress and
operations, using the reports as a guide. There are different demands
made on leaders at the local, system, state, and federal levels; in the
public and private sectors; and in the educational and noneducational
components."

Peterson, Paul E. Did the education commissions say anything? Brookings
review, v. 2, winter 1983: 3-11.

Assesses the major findings and recommendations of the reports--
and discusses some of the issues Pod topics that they avoid. Suggests
that the inadequacies of the reports have little to do with the quality
of the commissioners who signed them--indeed, one cculd scarcely find more
thoughtful or dedicated public servants- -and such to do with the nature
of the commissions process itself . . . . Closes by observing that even
if the various commission reports had never been issued, American schools
would be on the mend."

Quinby, Nelson. Improving the place called school: a conversation with John
Goodlad. Educational leadership, v. 42, Mar. 1985: 16-19.

"John Goodlad, director of A Study of Schooling and author of "A Place
Called School," has long contended that efforts to change education should
be centered not on the teacher or the district, but on the school."

Ravitch, Diane. The troubled crusade: American education, 1945-1980. New
York, Basic Books, c1983. 384 p.

Reagan, Ronald. Remarks at the National Forum on Excellence in Education, in
Indianapolis, Ind. Weekly compilation of Presidential documents, v. 19,
Dec. 12, 1983: 1661-1665.

Believes that "American schools don't need vast new sums of money as
such as they need a few fundamental reforms." Advocates six reforms
which ". . . can and will turn our school., around."

Reagan in review: a look at Federal education policy, 1980-84. Higher
education daily, v. 12. Oct. 15, 1984: 5, 7; Oct. 16: 3-5; Oct. 17: 5-6,
8; Oct. 18: 5-8; Oct. 19: 3, 5.

Presents "a five-part series on the effects of President Reagan's
policies on education which . . . assesses the administration's deregu-
lation attempts, budget proposals and its track record on civil rights,
as well as Reagan's efforts to promote school reform."
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A Response to the national reports. NASSP [National Association of Secondary
School Principals] bulletin, v. 68, Mar. 1.984: 6-29.

Provides the views of ten leaders of educational assoc_stions concerning
the various recent studies and reports on American education.

Rich, John Martin. Innovations in education: reformers and their critics.
4th ed. Boston, Allyn and Bacon, 1985. 311 p.

Partial contents. - -The Paideia proposal. Hose instruction. - -Stimulating

learning and curiosity. - -Education for pride and achievement. --Nondirective
learning. - -Beyond freedom and dignity. - -The pedagogy of liberation. - -Managing

retrenchment. - -Competency education and minimal competency testing.--Micro-
computers in education. - -Bilingual education. Multicultural education. --
Mainstremaing. --Educating and gifted. - -Cognitive moral development. - -Values

clarification. - -Experiential education and learning. -- Tuition tax credits.
Private schools. Back -to- basics alternative.

Siegel, Peggy M. School reform momentum continues. State legislatures, v. 11,
Mar. 1985: 11-15.

Presents "a summary of what states have done since late 1982 to improve
public education, and what they are likely to do in 1985." Reform efforts
focus primarily on tougher graduation requirements, more student testing,
and performance-based incentives for teachers.

Sizer, Theodore R. Horace's compromise: the dilemma of the American high school:
the first report from a study of American high schools, co-sponsored by the
National Association of Stcondary School Principals and the Commission on
Educational Issues of the National Association of Independent Schools.
Boston, Houghton Mifflin, 1984. 241 p.

Reports on a two-year observation of learning, teaching and student
life in American high schools.

----- A review and comment on the national reports; perspectives. Reston, Va.,
National Association of Secondary School Principals, 1983. 15 p.

"Identifies . seven dominant chores or trends in the current studies
of education; [and] relates them to his 'A Study of High Schools.'"

Smith, Marshall S. Educational improvements which make a difference: thoughts
about the recent nat.onal reports on education. Washington. Federation
of Behavioral, Psycho.ogical, and Cognitive Sciences [1984] 19 p. (Science
and public policy seminars)

"Edited transcript presented . on February 24, 1984, sponsored by
the Federation of Behavioral, Psychological and Cognitive Sciences."

looks at the "lines of argument and the evidence that were used in the
reports of four major commissions on education . [and' contrasts
these reports with some of the more recent studies of education." Argues
that future policy should focus on: "improvlingl the efficiency of instruc-
tion . . . rather than increasing the length of the school day or year;
improv[ing] the quality and depth of the curriculum rather than mandate
more courses [and] improving the quality not quantity of the
teaching staff."

Spady, William C., and Cary Marx. Excellence in our schools: making it happen.
Arlington, Va., American Association of School Administrators, 1984. 32 p.

"A joint publication of the American Association of School Administra-
tors and the Far West Laboratory."

Examines the recommendations that have been made in the numerous educa-
tional reform reports and makes suggestions for their implementation in the
'chools.
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Symosium on the year of the reports: responses froa the educational community.
Harvard educational review, v. 54, Feb. 1984: 1-31.

Provides the views of seven educators as presented during the 1983-84
colloquia on schools concerning the reports and studies which focused on
the shortcoming of the schools in the U.S.

* Twentieth Century Fund. Task Force on Federal Elementary and Secondary
Education Policy. Making the grade: report. New York, The Fund, 1983.
174 p.

Tyler, Ralph W. 4 place called school. Phi Delta Rappan v. 64, Mar. 1983:
462-464.

"Introduces Coodlad's final report, which provides 'a sore comprehen-
sive view of U.S. schools than any previouslr published.'"

* U.S. Notional Commission on Excellence in Education. A Nation at risk: the
imperative for educational reform; report to the Nation and the Secretary
of Education, United States Department of Education. Washington, The
Commission, 1983. 65 p.

Reports that while we can take justifiable oride in what our schools
and colleges have historically accomplished and contributed to the United
States and the well -being of its people, the educational foundations of
our society are presently being eroded by a rising tide of mediocrity
that threatens our very future as a Nation and a people." Includes
recommendations for making needed improvements.

Wright, A. Eugene. Reform proposals of the 1980s: revelations or resu7rections?
Clearing house, v. 57, Apr. 1984: 364-367.

Reviews the history of "several major education reform proposals"
in the U.S. since 1749, and questions if "these (current) proposals are
revelations in education signaling a true renaissance, or are they merely
resurrections of 'revelations' from the past."

Yudof, Mark C. Educational policy research and the new consensus of the
1960s. Phi Delta Kappan, v. 65, Mar. 1984: 456-459.

Claims that "policy makers are using public opinion, not hard data,
to stimulate change."

Zakeriya, Sally Banks, and James L. Doud. Report on the Wingspread conference.
Principal, v. 63, Mar. 1984: 57-63.

Reports on a conference of more than 40 educational experts which
focused on questionniog if there are "such things as 'standards of
excellence' for elementary education;" and examined recent studies of
schooling, including "A Nation at Risk."
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II. SCHOOL EFFECTIVENESS AND QUALITY, TESTING, AND GENERAL ACHIEVEMENT

A'exander, Karl L. Comparing public and private school effectiveness: evidence
and issues. Stanfore! Calif., Institute for Research on Educational
Finance and Governance, Stanford University, 1985. 56

"P/NP 6"
"Prepared for the Conference Comparing Public and Private Schools

[held] on October 26-27, 1984."
Reviews 'the evidence and issues surrounding Coleman, Hoffer and

Kilgore's claim [in Public and Private Schools (1981)1 that private secon-
dary schools, in particular Catholic schools, are more effective than
public schools in promoting cognitive development."

America's schools: public and private. Daedalus, v. 110, summer 1981: whole
issue (167 p.)

Partial contents. -- Conflict and consensus in American public education,

by D. Tyack and E. Hansot. - -Political coalitions for public education, by
S. Bailey. Loss of support for public secondary schools: some causes and
solutions, by M. Kirst. - -The moral function of the school, by J. Kagan.
--Who will teach high school, by J. Atkin. - -Literacy: a goal for secondary
schools, by P. Graham.

Arnetine, Donald. 'me deterioration of secondary education: mei.... images,

administrative n..ltrAms, and college pressures. Teachers College record,
v. 85, fall 1983: 9-26.

Asserts that if there is a decline in the quality of high schools, it
has been under way for more than a generation. States that "this gradual
decline is not revealed in reductions in grade-point average or in aptitude
scores. Rather, it is revealed in the very fact that the public has come
to believe that the grade-point averages and aptitude scores s_gnify
anything at all of educational significance. TIK imp...rtance attached to

these scores has resulted in policy decisions tnat focus students' attention
on opportunities after high school, and distract their attention from the
educational potential of their studies. But that the quality of young

person's future should be so dependent on 'hese numerical scores suggests
broad cultural problem (and not just an educational one) that is far more
serious than the issue of how high or low these scores are."

Brandt, Ron. Conflicting views on competency testing in Florida. Educational
leadership, v. 36, Nov. 1978: 99-106.

Reports criticisms of the Florida Minimum Competencies Testing Program
including the strategy chosen by Florida for achieving accountability and
the hurrio: manner in which it was put into effect.

Chall, Jeanne S. Minimum competency in reading: an informal aurvey of the
states. Pia Delta Kappan, v. 60, Jan. 1979: 351-352.

"An irfurmal survey of the states was conducted recently on competency
testing in reading. The responses indicated that most states are either
giving competency tests, developing them, or makang plans to do so."
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Clark, Burton R. The high school and the university: what went wrong in America,
parts 1-2. Ph, Delta Tappan, v. 66, Feb. 1985: 391-397; Mar. 1985: 472-475.

In part 1 the author notes that "systems of education in other countries
can serve as mirrors that offer different perspectives on education in the U.S.
[He] uses ,ross -national comparisons as a means of shedding light on tne 'dark
side' of the relationship between secondary and higher education in the United
States. We have created 'institutional biases' against excellence, he says.
[In part 2] he suggests a long -term strategy of fundamental structural change
that will serve to root out the 'sameness, rigidity, boredom, and alienation'
that are the natural end products of our existing system of schooling.'

* Cohen, David K., and Barbara Neufeld. Tt.e failire of high schools and the
progress of education. In America's ochools: public and private. Daedalus,
v. 110, summer 1981: 69-89.

Cottends that "the problems we see now are in good measure the result
of past educational suc " in providing nearly equal access to elementary
and secondary schools.

The Condition of education, 1984; statistical report. Edited by Valens White
Plisko. Washington, U.S. Dept. of Education, for sale by the Supt. of
Dors., G.P.O., 1984. 228 p.

"NOES 84-401'

Partial contents. -- Elementary /secondary education. - -Higher education.

--Vocational education: secondary and postsecondary participation. --Educe-

tionally disadvantaged adults. - -Secondary education: student flows, course
participation, and state requirements.

Davis, Bette, and Di thy Arnof. How to fix what's wrong with our schools.
New Haven, Conn ficknor i Fields, 1983. 181 p.

Partial contents. -- Educational malpractice in reading. - -Public

pressure at work: competency and accountability. - -Improving the odds on
hiring good teachers. --What makes kids bad?

Dunlap, Howard C. Minimum competency testing and the sloe learner. Educational
leadership, v. 36, Feb. 1979: 327-329.

Contends that students in the 70-90 IQ range will be unfairly penalised
if standards for competency tests are set at grade level or at "average"
achievement levels.

Estimates of school statistics. Washington, National Education Association, 1985.
43 p.

'Presents current statistical information on public elementary awl
secondary education for the fifty states and the District of Columbia."

Factors associated with test *core decline; briefing paper. Princeton, N. J.,
Educational Testing Service, 1984. 12 p.

'Prepared . . . for the U.S. Dept. of Education, National Center for
Education Statistics."

"Describes changes in the characteristics of high school seniors, their
families and home environment, the schools they attended, and their atti-
tudes and behaviors; . . documents changes in vocabulary, reading and
asthmatics test scores: . . . identifies those home and school proceasc;
and the student characteristics and behaviors that were related to the
test score change; [and] . . . discusses the policy implications of these
relationships.'
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Forbes, Loy H. Academic achievement of historically lower-achieving students
during the Seventies. Phi Delta Kappan, v. 66, Apr. 1985: 542-544.

Concludes ttat "many things that happened in the Seventies could have
dramatically affected student achievement in reading, among them: Title I,
desegregation, sensitivity to serving students who had been underserved in
the past, movements to improve public educatioh ,n the southeastern states,
and a focus on social concerns. Of these, any could have had a major impact
on student performance. But the movement that stands out above all others
during the Seventies is the effort to better educate the economically
disadvantaged."

Frankel, Martin M., and Debra E. Gerald. Projections of education statistics
to 1990-91. Washington, National Center for Education Statistics, 1982.
2 v. (166 p.)

It this report, projections are presented for statistics on enroll-
ments, graduates, teachers, and expenditures for the period of 1980-81 to
1990-91."

Contents.--I. Analytical report.--II. Methodologic 1 report.

Freeman, Donald J., Philip A. Cusick, and Richard F. Houang. Academic standards
in secondary schools. [East Lansing, Mich.] Michigan State University,
College of Education [1985] 17, 7 p.

Presents the results of a national survey of the attitudes of Americans
towards "efforts to improve academ!c standards in secondary schools and . . .

the public's willingness to bear the costs of standard- raising efforts."

Frizzell, Eric F. Functional literacy testing and the denial of high school
diplomas in a post-desegregation setting: Debra P. v. Turlington. Rutgers
law review, v. 33, winter 1981: 564-598.

Comment criticizes the narrowness of the court'', decision in Debra P. v.
Turlington. It also "suggest[s] the necessity of a more penetrating judi-
cial exploration for discriminatory intent and the need for broader equit-
able relief in cases in which the practice of awarding high school diplomas
contingent upon students passing a functional literacy test is challenged
on fourteenth amendment grounds in a post-desegregation setting."

* Gallup, George H. The 16th Annual Gallup Poll of the public's aitudes
toward the public schools. Phi Delta Kappan, v. 66, Sept. 1984: 23-38.

Reports the results of the annual survey which measures the
attitudes of Americans toward their public schools.

Grading the schools. New York times, Apr. 10, 1983: 1, 44; Apr. 11: 1; Apr. 12:
Al, D22; Apr. 13: Al, A22; Apr. 14: Al, A20.

Contents.--Students gain in basic skills but high school scores fail.
- -812 in poll say they would pay higher taxes to improve Nation's schools.
- -Questions on teachers' skills fuel debate over quality of education.

--Non-Catholic Christian schools growing fast.--Schools try new ways to
improve education.

Graham, Patricia Albjerg. Whither equality of educational opportunity?
Deed, is, V. 109, summer 1980: 115-132.

Suggests that "the current expression of edu7at'onal intent, equity,
focuses attention on two factors' the school as the principal educational
agency in the society; and literacy as the primary purpose of schooling."
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Grant, V. Vane*, and those* D. Synder. Digest of education statistics,
1983 -84. Washington, National Center for 'Mutation Statistics, for sale
by the Supt. of Dom., G.P.O., 1964. 212 p.

"Contains information on a variety of subjects within the field
of education statistics, including the number of schools and colseges,
teachers, enrollmats, graduates, ado:getout attainment, finances, Federal
Cede for education, employment and income of graduates, libraries, and
international education . . . . Included aeon the data appearing for
the first time is the Digest are the following: State figures on the
transportation of public school pupils; *economist in public schools by
grads span; a distribution of public schools by els, of enrollment;
schools, enrollment, staff,,aad finances in 120 of the Nation's largest
school systems; treed* in graduate autonomist in institutions of hig it
education; courses talked by participants in adult education; and data on
the use of computers in public schools."

Greene, Leroy F. the State ammement question--an mower. Compact, v. 11,
summer 19771 5-8.

A California state assemblymen describes that State's educational
system with its emphasis on prescribed proficiency standards for students,
and its assessment programs designed to measure the achievement of
individual schools.

Hechinger, Fred N. Turnaround for the public schools? Harvard business
review, v. 63, Jan.-Feb. 19631 136-144.

Urges businesses to support public education and reform priorities
for overall education*? excellence. Warns 'gamiest illusory reforms,
such as 'stiffer requirements' or leaser hours.

Holmes, C. 'toms, and Nemeth N. Matthews. The affects of nonpromotion on
elementary and junior high school polls: a mete-analysis. Review of
educational research, v. 34, summer 1964: 223-236.

Concludes that "those she costive* to retain pupils at grade level
do so despite cumulative research madame showing that the potential for
negative effects consistently outweighs positive outcomes. Imam* this
cumulative research mamma eeasisteetly joints to negative effects of
nonpromotion, the lorded of proof legitimately falls on proponents of
retention plans to show there in compelling logic indicating success of
their plans when so many other plans have failed.*

Omen, Torsten. Are standards in U.S. schools really lassies behind those
in other countries. Phi Delta Kappan, v. 64, Nu. 1983: 435-461.

Analyses bow standards is U.S. schools compare with those of other
countries. Argues 'that low standards are not the uost serious problem
with public schooling--neither in the U.S. nor in ocher nations with
comprehensive structures and high retention rates . . . . The real, and
most serious, problem mamas the may formal education relates to a
highly technical society--end the institutional contradictions and goal
conflicts that beset the school onoatieg in a highly competitive society
where formal schooling increasingly influences social status and life
choose.
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Indicators of education status and trends. Prepared by the U.S. Dept. of
Education and the National Center for Education Statistics. Washington,

The Department, 1985. 45, 22 p.
Partial contents.--Student performance.--High school graduation rates.

--Remedial course enrollment of college freshmen. -Fiscal resources.--Class
size and pupil/teacher ratio. -- Quality of the teaching force.--Teacher
supply/demand and shortage.--Teacher earnings--comparisors with other occu-
pations.--Public opinion ratings of schools.--Comparison, public/teacher
opinion of problems.--School environment.--Student population characteris-
tics.--Students enrollment by age.--State governance.

Rehres, Robert J. A model for accountability: education's double-edged sword.
Clearing house, v. 51, May 1978: 449-453.

Comments on several accountability models currently under consideration
as methods for evaluating the educational product. Proposes a new model
based on an early assessment of a student's learning potential. This

projection can then be measumd at regular intervals against standardized
achievement tests.

* Lerner, Barbara. American education: how are we doing? Public interest,

no. 69, fall 1982: 59-82.
Reviews and analyzes "available data on four of the most important

questions about American education: How adequate are our educational
refilurces and how fairly are they allocated? What are the cognitive
achievement levels of our students in comparison to those of their foreign
peers today and their domestic counterparts of yesteryear? What was the
effect of open, versus traditional, schools on our students? And how has
the American public d American education in recent decades?"

Leepeon, Marc. Competency tests. [Washington] Editorial Research Reports,
1978. 603-620 p. (Editorial research reports, 1978, v. 2, no. 7)

Partial contents.-- Setting academic standards.--Modern educational
testing. -- Future of competency tests.

Mahon, J. Patrick. Competency-based education--what are the legal issues?
NASSP (National Association of Secondary School Principals] bulletin,
v. 64, Feb. 1980: 98-106.

Observes that the implementation of competency-based education can
raise legal issues in three areas. "First, there are the ever present
legal issues related to constitutional claims under the rubric of due
process. Secondly, there are legal issues related to claims of discrimi-
nation under the equal protection clause and its statutory counterparts.
Finally, there are legal issues related to negligence."

* McCarthy, Martha M. The application of competency testing mandates to handi-
capped children. Harvard educational review, v. 53, May 1983: 146-16'.

"Many states are facing the issue of how to apply minimum competency
testing (MCT) mandates to handicapped students. Considers the legality of
MCT diploma requirements applied to the handicapped in light of their con-
stitutlonal and statutory rights to nondiscriminatory treatment, their
statutory right to an appropriate education, and their constitutional right
to substantive and procedural due process. Also offers a brief discussion
of some unresolved legal issues surrounding the use of competency tests,
including test validity, the controversy over individualized and Ptandard-
iztd diploma requirements. sad the identification of minimum: competencies."
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* Medway, Frederic i. To promote or not to proffote? Principal, v. 64, Jan. 1985:
22-25.

Discusses the fluctuations in the attitudes of schools toward reten-
tion and the present call for the "reinsta,-eent of strict, measureable
promotion standards as a part of a renewed emphasis on basic skills;" anA
looks at the lick of agreement on promotion policies. Suggests the use
of team decision-makieg and four alternative variations to traditional

promotion and retention practices as a general anproach to an "old dilemma."

National Assessment of Educational Progress 1969-1983: a bibliography of docu-
ments in the ERIC database. Edited by Theodore Pratt. Denver, Colo.,
Notional Assessment of Educational Progress, 1983. 236 p.

Oldenquist, Andrew. The decline of American education in the '6011 and '70e.
American education, v. 19, May 1983: 12-18.

Argues that the decline of American education has been caused by the
failure of enforcing standards for all students.

Finkney, H. B. The minimum competency movement in public education. Clearing
house, v. 52, May 1979: 413-416.

Contends that "excuses or ties* for children not having acquired the
basic skills fail to justify the need for public schools' continued existem
or continued funding. The ;11.'611.: will continue to demand increased account-
ability iu education. Such setae are coming from all sectors of the
population." Argues the' ampetency programs are an answer to these demands.

Rosenblatt, Jean. Pest -Sputnick education. Washington, Congressional Quarterly
1982. 655 -72 p. (Editorial h reports, 1982, v. T. no. 9)

ronterts. - -Stock -taking after 25 years. - -Education timid. since 1957.
--Debate over responsibilities.

School-college connection. NASSP [National Associ .on of Secondary School
Principals] bulletin, v. 68 Oct. :984: 1-85.

Papers and recommindations from a national couferonce at Wingspread on
Mar. 19-21, 1984, sponsored bt "the American Association of Collegiate
Registrars and A'vissions Officers, the National ;Amor/at/on of Secondary
School Principe'.. and the American Council on Education."

Partial contfrts. The college connection revisited: im'tative pr
and student expectatims, by C. Adelman. - -College admission requirements and
the high school program, by S. Levine. - -School -college partnerships: building
effective models for collaboration, by F. gilour. --Impact of educational
reforms on minorities and access t. hieer education, by J. Porter.- -Ate
role of tests in the transition from high school to college, by N. 0.10,:fe.

Standards for quality elementary schools: kindergarten through eiOth grade.
Reston, Pa, National Association of Elementary School Principals, 1984.
60 p.

"States the position of the Nations. Association of Elementary
School triocipals regarding the essential ingredients of a fine elementary
or middle school. It combines the findings of current research on
effective schooling with the practical, on-site expert:no of working
principals."
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* Stedman, Lawrence C., and Marshall S. Smith. Recent reform proposals for Ameri-

can eduction. Contemporary Education Review, v. 2, fall 1983: 85-104.
Looks at fcur of the 1983 reports which proposed major reforms in

education and focuses on "the quality of the evidence for the poor state of
American education; the claim that the U.S. education system is inferior to
tnose of foreign countries; and the astumption that a high-technology
(hi-tech) revolution is sweeping the American economic system." Academic
performance, achievement, and standards are the emphasis of the discussion.

Thompson, Roger Status of the schools. Washington, Congressional Quarterly,

1984. 61i -632 p. (Editorial research reports, 1984, v. 2, no. 7)
Partial contents. - -Calls for quality.--Course of change.--Making schools

"ork.

Tr Jhomas. The dark side of the excellence movement. Phi Delta Kappan,

66, Nov. 1984: 173-176.
Looks at what is being done to help students who fail to meet the new

and higher educational sta.lards.

Tyler, Ra'ph W. What are the educational implications of minimum competency?
National elementary principal, v. 58, Jan. 1979: 29-41.

'cioks at minimum competency testing and notes that "many observers
foresee a detrimental impact on schooling: a narrowing of the curriculum,
the centralization of school governance, a new potential for resegregation,
and the need for carefully constructed remediation programs--often when
there are no funds to pay for them. And underlying these problems is the
deeper concern that the students themselves will now bear the brunt of the
pebliPs latest push for educational accountability."

U.S. Office of Technology Assessment. Information technology and its impact
on American education; summary. Washington, The Office [for sale by the
Superintendent of Documents, G.P.O.J 1982. 23 p.

"Examines both 'he demands that the information revolution will make
on education and the opportunities afforded by the new information techno-
logies to meet these demands. Also examines how the aprlication of infor-
mation technologies may affect a broad range of educational providers.

Walker, N. William. Elementary school grade retentio^: avoiding abuses through
systematic decision-making. Journal of research ins development in educa-
tion, v. 18, fall 1984: 1-6.

Contends that "the bulk of the literature on elementary school grade
retention suggests that the possibility of noxious consequences is far more
likely with retention than promotion." Recommends the ase of procedures
and policies which are systematic, consistent, and which reflect research
findings, and suggests five steps which can minimize abuses of retention.
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Willms, J. Dotelas. Patterns of academic achievement in public and private
schools: iaplications for public policy and future research. Stanford,
Calif., Institute for Research on Educational Finance and Governance,
Stanford University, 1985. k*, 7 P-

"P/NP 5"

"Prepared for the Conference Comparing Public and Private Schools
. . . [held] on October 26-27, 1984."

Besminas the questions: "to what extent do private school students
perform better on academic achievement tests than public -chool students?
[and] if there is a private schooling advantage, how much of it is associated
with differences between public and private schools in their student intake,
and how much is associated with differences in their schooling practices?
. . . Also includes a separate anal,ses that exemine sector differences
for Blacks, Hispanics, and students from low sociorelnomic backgrounds.'

----- School effectiveness within the public and private sectors. Evaluation
review, v. 8, Feb. 1984: 113-135.

"Employs data from the High School and Beyond study on approximately
30,000 sophomores in 1,000 U.S. high schools, provides estimates of school

effect/venoms for different types of students in differen: kinds of schools.
The analysis shows that the range in school effectiveness within the two
sectors far outweighs the differences: between them."

Women and minorities in science and engineering. Washington, National Science
reondetiod. 1984. 182 p.

"NSF 84-300"

"Despits substantial gains over the past decade, women and minorities
are still underrepresented in science and engineering, both in employment
and in training."
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III. ACHIEVEMENT AND CURRICULA PROBLEMS:
LANGUAGE ARTS, MATHEMATICS, AND SCIENCE

American Federation of Teachers. AFT report on the math/science teacher
shortage, curriculum standards, business involvement and computer activity.
[Washington] The Federation [1984] 27 p.

Provides the results of a preliminary assessment of inc,rmation in
four basic areas: "the shortage itself; curriculum requirements in math
and science; business-education (including union) relationships; and compu-
t.tr activity in the schools."

Blumenfeld, Samuel. The victims of "Dick and Jane." Reason, v. 14, Oct. 1982:

21-28.
"It has become obvious to me that what prevents America from seeking a

real solution to the reading problem is its mindless adherence to the idea
of state-monopoly education with all of its aggrandizement of bureaucrats,
its celebration of the mediocre, its oppression of the free spirit, and its
strident anti - intellectualism. You cannot achieve high individual literacy

in a system that numbs the intellect. stifles intelligence, and reduces
learning to the level of Mickey Mouse."

Boykin, Wilfred E. Trends for mathematics education. NASSP [National Associ-

ation of Secondary School Principals] bulletin, v. 62, Dec. 1978: 101-109.
Reviews the events of the last 20 years in mathematics education and

then offers some thought on the directions it will take.

The Crisis I,- literacy. Center magazine, v. 13, Nov.-Dec. 1980: 54-61.
"Six authorities on reading, writing, composition, arm rhetoric look

at the extent to which a literacy crisis exists in this country and discuss
the meaning of literacy in a political society."

Eggerz, Solveig. The continuing crisis in American education: why Johnny

still can't read--a review essay. Lincoln review, v. 2, winter-spring

1982: 31-37.
Examines the differences in reading ability between look-aad-say and

phonics-first students. Argues that the ability to read is not being

transmitted to a large number of chiEren in American public schools."

Gibney, Thomas, and Edward Karns. Mathematics education--1955-1975: a summary

of the findings. Educational leadership, v. 36, Feb. 1979: 356-359.
A national study of mathematics education reveals mostly traditional

content, textbook teaching, and little supervision."

Glennon, Vincent J. Mathematics: how firm the foundations? Phi Delta Kappan,

v. 57, Jan. 1976: 302-305.
"SAT scores and NAEP data suggest that the foundations are a bit shaky,

so critics call for a return to the basics. The sensible approach, says

Mr. Glennon, is to emphasize sequential, systematic, and structured
teaching using m..ny strongly individualized and humanized programs."
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Holmes, Barbara J. Bla-k students' performance in the national assessments of
science and mathematic.. Journal of Negro education, v 51, fall 1982:
392-405.

"Presents results of a diagnostic analysis of achievement data for
b:.ck students gathered in large-scale, national ents of science and
mathematics. The purpose of the analysis was to demonstrate the utility
of assessment data for discovering where performance differentials exist
between black and nonblack students. The outcome of the analysis is the
identification of the taxonomic level and content area of exercises on
which black students perform below students nationally."

* Reading, science and mathematics trends: a closer look. Denver,
Education Commission of the States, 1982. 19 p. (Report no. SY-RSM -50)

Highlights survey results which assessed achievement trends for
students in particular grades and of a given age in order to examine the
relationship between grade and performance and other factors.

Janko, Edmund. Diminished literacy: the clear and p danger. College
Board review, no. 120, summer 1981: 13, 28-29.

Argues that there is an increase of diminished literacy developing
in the schools.

Rozol, Jonathan. The crippling inheritance. New York times book review, Mar. 3,
1985: 1, 26-27.

Reviews some of the problems which plague society when illiterate
children become illiterate adults.

----- Illiterate America. Carden City, N.Y., Anchor Press/Doubleday, 1985.
270 p.

Meek, Margaret. Achieving literacy: longitudinal studies of adolescents
learning to read. London, Boston, Routledge 6 R. Paul, 1983. 232 p.

National Academy of Sciences (U.S.) Science and mathematics in the schools:
report of a convocation. Washington, National Academy of Engineering,
1982. 32 p.

Reports on a national convocation held in May 1982. by the National
Academies of Sciences and Engineering that considered the state of
precollege education in science and mathematics in the U.S.

National Assessment of Educational Progress (Project). Reading change, 1970-75;
summary volume. Denver, Ed...aation Commission of the States, 1978. 85 p.
(Report no. 06-R-21)

"The reading ability of American students has changed between the 1970-71
and 1974-75 school years. But the change is neither entirely positive nor
entirely negative. Instead, the changes are highly dependent on the age of
the students and the type of reading required."

----- Reading comprehension of American youth: do they understand what they
read? Denver, Education Commission of the States, 1982. 67 p.

Partial contents. Perceptions, habits and experiences: do they
relate to the reading performance of American students?. - -Comprehensive
written works: do American students understand what they read. --Compri-
handing different types of p..csages. --Applying study skills in reading.

759



760

CRS-19

Reading, thinking and writing: results from the 1979-80 national assess-
ment of reading and literature. rwlver [Education Commission of The
States] 1981. 67 p. (Report no. 11-L-01)

"Thy national assessment of reading and literature employed a variety
of techniques to examine students' ability to comprehend what they have
read, including some tasks that asked for relatively extended discussion
of text material."

- ---- Science technical report: summary volume. [Dervtr, Education tammission
of the States] for sale by the Supt. of Docs., G.P.O., 1977. 134 p.

"The results of this study indicate that knowledge of fundamental
scientific facts and principles as measured by National Assessment
declined among American students between 1969 and 1973."

The third national mathematics assessment: results, trends and issues.
Denver, Education Commission of the States, 1983. 55 p. (Report no.
13,NA-01)

"Nine-year-olds' overall performance was v.latively stable over the
nine years, neither declining nor improving significantly. Thirteen-year-
olds' performance declined about 2 percentage points between the first
two sments and then improved more than 4 points between the second
and third. Seventeen-year-olds' performance declined about 4 percentage
points between the first and second assessments, and then stayed at about
the same level between the second and third."

---- Three national assessments of reading: changes in performance, 1970-80.
Denver, Education Commission of e States, 1981. 73 p.
(Report no. 11-R-01)

Partial contents.--The reading performance of 9-year olds: national and
group results.--The reading performance of 13-year-olds: national and group
results.--The reading performance of 17-year-olds: nr.ional and group results.
--Another look at national results: achievement class and racial. /ethnic
results by region.--A perspective on the results o' the reading anzessments.

----- Three national f science: changes in achievement, 1969-77;
sele.:ted results from the third national sment of science. Denver,
Education Commission of the States, 1978. 33 p. (Science report no.
08-S-00)

Reports on three assessments of achievement in science by American
students. Assessments "were designed to establish how defined groups of
American students respond to science exercises, rather than the perfor-
mance level of individual students."

National Center for Education Statistics. Science achievement in the schools.
[Washington, C.P.0.] i978 [i.e. 1979] 56 p.

Uses statistics based on the 1976-77 school year and provides a
comprehensive measure of scientific literacy of young Americans at ages
9, 13 and 17.

* Postman, Neil. The rising tide of illiteracy. Darlington poat book review,
Mar. 31, 1985: 5.

Briefly looks at the histroy of literacy in Americe and reviews the
book by Jonathaa Rozol, "Illiterate America."
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* Prescott, Peter S. When words are the enemy. Newsweek, v. 105, Mar. 11,

1985: 73.
Looks at the book 'Illiterate America' by Jonathan Rozol and notes the

authors' contention that the illiterate is crippled in three ways: by hie
exclusion from society and commercn by his ignorance of the past, which
helps to explain his condition, and by his inability to express his dilemma

through writing."

* Purves, Alan C. The potential and real achievement of U.S. students in school

reading. American journal of education, v. 93, Nov. 1984: 82-106.
Finds a shortcoming in the reading comprehension competence of U.S.

and foreign students.

----- Reading and literature: American achievement in internetional perspective.
drbana, Ili., National Council of Teachers of Ecglish, 1)81. 247 p.

(MCTE research report; no. 20)

Research in the language arts: language and schooling. Edited by Victor

Froese and Stanley 11. Straw. Baltimo..e, University Park Press, 1981.

319 p.

UPI. Robert E. Consumer math: just how knowledgeable are U.S. young adults?

Phi Delta Rappan, v. 58, Nov. 1976: 258-260.
"National Assessment of Educational Progress studies show that a high

percentage of young adults --even college graduates--can't balance a
checkbook, use an income tax table, or apply simple math concepts in buying

a can of tuna; these findings raise important curriculum questions."

* Rotberg, Iris C. A new perspective on setts and science education. Phi Delta

Lappan, v. 65, June 1984: 668-673.
'Recent studies of schooling tend to overstate or inadequately define

the prob-ems in mathematics and scier.:e education, claims the author. She

suggests that we precisely define the problems we wish to solve -aid consider

the implications of ow solutions.'

* Some obsers tions on the reported gap between American and Soviet educa-

tional standards. American education, v. 19, Jan.-Feb. 1983: 9-12.
Assesses the extent to which the **parted gap in amount of marh and

science education taken in the Soviet Lon exceeds the amount taken in

the U.S.

* Rutherford, F. James. The dangerous decline in U.S. science education.
Chronicle of higher education, v. 26, Apt. 13, 1943: 64.

Clain. that 'the deterioration of GU, system of science education is
evidenced by declining test scores, fever students at all levels electing

to take courses in science and mathematics, and complaints froe industry
that employees have been insufficiently trained to carry out their work."

S1315 0 - SS - 2S
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* Science and math education. Hew Tort, WHET:Airteen, 1983. 7 p.
The MacNeil- Lehrer Report, Feb. 9, 1983.

Guests include Peggy Holliday, a school principal, Carl Sagan of
Cornell University. T. H. Sell, Secretary of Education, and Ernest F3yer
of the Carnegie Foundation for the Advancement of Teaching.

Scientific literacy. Daedalus, v. 112, spring 1983: whole issue (251 p...
Partial contents. -- Scientific literacy and economic productivity in

international perspective, by H. Wilbert. --Scientific illiteracy and
democratic theory, by K. Prewitt. --Achieving wider scientific literacy,
by A. irons. -- Science education: framework for decision-makers, by M.
Howe. --The Improvement of science teaching, by J. Atkin. The case for
computer literacy, by J. Kemeny.

Snow, Catherine X. Literacy and language: relationships during the preschool
years. Harvard educational review, v. 53, May 1983: 165-189.

'Outlines the important similarities in the development of both
language and literacy. The characteristics of parent-child interaction
which support language acquisition -- semantic contingency, scaffolding,
accountability procedures, and the use of routines--aleo facilitate early
reading and writing development. The author dismisses the explanation
that variations in the level of literacy in the home are responsible for
social class differences in school achievement.'

The State of pre-college science education. Mosaic, v. 10, May-June 1979:
19-24.

'7Wo decades after Sputnik, a look at elementary and high school
science instruction reveals may gaps still to be filled.'

Stefanich, Greg, and Charles Diedrich. Addressing concerns in science and
mathematics education: an alternative view. Clearing house, v. 58, Feb.
1985: 274-277.

'Addresses some of the major issues discussed in . . . ['A Nation at
Risk: the Imperative for Educational Reform,' report of the National
Commission on Excellence in Education] as well as recommendations proposed
in hearings before the Commission.'

Stewart, Alva W. Illiteracy in America: a brief checklist. Monticello,
Vance Eiblfographies, 1984. 12 p. (Public administration series: biblio-
graphy 7-1362)

* Sweet, Oevid. Science and me:thematic: education in American high schools:
rebultm from the High School and Beyond study. (Washington] National
Center for Education Statistics, 1984. 21 p.

Lists statistics for the average number of years of science 40d
mathematics: the percentages of students who had taken 3 or more years
each of science and mathematics; the percentages of students who had
earned credits in specific t:ience and mathematics courses; and stpient
attitudes toward mathematics."
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U.S. National Science Foundation. National Science Board. Today's problems,

tomorrow's' crises. Washington, 1962. 8 p.

'CFCS -NSF -01'

'Improved preparation of all citizens in the fields of mathematics,
science, and technology is essential to the development and mainten4ace of
our Nation's economic strength, military security, commitment to the demo-
cratic.ideal of an informed and participating citizenry, and leadership in
mathematics, science and technology.'

Welber', Norbert J., and Shiow-Ling Tsai. Correlates of reading achievement
std attitude: a national assessment study. Journal of educational research,
v. 78, Jan.-Feb. 1985: 159-167.

'Beading achievement and attitude scores of a National Assessment of
Educational Progress (NUM) sample of 1,459 9-year-old students were
multiply regressed on one another on home environment variables such as
television watched, presence of newsparTs, spare-time reading, dictionary
use, kindergarten attendance, socioeconoa :tatus, ethnicity, school
characteristics, and other variables.' Proposes use of such regression
equations as a potential means to allow diagnoses of factors that produce

educational outcomes.

Weiss, Iris R. Report of the 1977 national survey of science, mathematics,
and social studies education. (Washington, U.S. Nat10-d1 Science Foundation,
Directorate for Science Education, Office of Program Integration] for sale
by the Supt. of Docs., C.P.O., 1978. 1 v. (various pagings)

Whitehead, Kenneth D. Foreign language study: one of the basics. American
education, v. 19, Mar. 1983: 5-7, 14.

Contends that 'the teaching of foreign languages should be emphasized
in our schools.'
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Iv. SOLUTIONS TO CURRICULA PROBLEMS

* Academic preparation for college: what students need to know and be able to
do. !Iwo fork, Colley loam, Ottice of Academic Affairs, 1983. 46 p.

Alexander, Karl L., and Aaron M. Palle'. Curriculum reform and school perfor-
mance: an evalaation of the 'new basics.' American journal of education,
v. 92, Aug. 1984: 391-420.

The National Commission on Recollence in Education report proposed
the imposition of a new high school curriculum, organised aroumd 'Five
New Basics.' Examinee whether the commission's New Basics are likely to
enhance levels of cognitive performance, which is the commission's central
concern. . . Concludes that the New Basics effectively promote generic
verbal and quenititative skills. For this, the commission gets high
marks. However, the commission fails to take stock comprehensively of
the condition '- -loan education.'

Alternative coarse" for secondary szbool mathematics. Compiled by the Committee
to Is:plainest the Recommendation' of An Agenda for Action. Reston,
National Council of Teachers of Mathematics, 1985. 57 p.

Gives course descriptions of 74 new mathematics courses for secondary
school students which are categorized by focus (i.e., advanced consumer,
business, computer, and integrated mathematics). includes a brief review
of improvements made in curriculum -4esign since the recammendatione included
in An Mends for Action was issued by the National C' mail of Teachers of
Mathematics in 1980.

American FederatIon of Teachers. An AFT statemeat on math and science educa-
tion Awl the math and science teacher shortage. (Washington) The Federa-
tion. (19841 24, 2 p.

Concludes that quality math and science education will - squire raising
curriculum standards for all students, recruiting "new, high .tuality
teachers," keeping the beet of those we have,' and building alliances
with the business world.

Aronowits, Stanley. Toward redefining literacy. Social policy, v. 12, Sept-Oct.
1981: 53-55.

"The assumption that the literacy problem le greater now than it was
20, 30, or 50 years ago is unfoundea."

-1-in, Florence, and Gail Goistezeann The case for learning foreign languages.
Today's education, v. 71, Feb.-Mar. 1982: 46-49.

Contends that "among our nation's goals should be a strong commitment
to fostering the teaching of languages.'

Becoming a nation of readers: the report of the Commission on Reading. Washington,
National Institute of Education (For sale ty the Supt. of Doce., G.".0.3
1985. 147 p.

Partial contents. --What is reading? -- Emerging literacy.-- Extending
literacy. fie teacher and the classroom. -- Testing and reading.- -Teacher
education and processional development. -- Recommendations.
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Boileau, Don N. Speaking/listening: much used, little taught. Curriculum
report, v. 14, Dec. 1984: 1-8.

Discusses the importance for occupations, for citizenship, and for
personal maintenance .f oral communication. Suggests approaches for
instruction in speaking and Listening skills in secondary education.

Spoke in oLt future: a report from the Librari,n of Congress to the Congress.
Washilgton, (U.S. Congress] Joint Committee on the Library, for sale by
the Supt. of Dots., G.P.O., 1984. SO p. (Print, Senate, 98th Congress,
2nd seusion, joint committee print S. Prt. 98-231)

Ooze.s that our tradition as a culture of books and reading is
"threatened by the twin menaces of illiteracy and &literacy." Defines
what citizens and government can do to promote literacy.

Brinckerhoff, Richard F. The current crisis to secondary school science
education and ona response. NASSP (National Association of Secondary
Scheel Principals] bulletin, v. 66, Jan. 1982: 40-49.

"One wonders, caps this writer, how American society--which depends
so Ivesfily on the works of science- -can be so poor at conveying to its
youi. petple what science is all about. Recommendations resulting from a
conference addressing that issue are presented here."

Burn, Barbara B., and James A. Perkins. International education in a troubled
world. In New directions in international education. Philadelphia,
American Academy of Political and Social Science, 1980. (Annals, v. 449,
May 1980) p. 17-30.

"Expertise or the rest of the world is needed as never before in
government, business, and especially in the tmiversities. But the system
for maintaining and strengthening this expertise is jeopardized by the
erosion of financial support. Increasingly needed are specialists who
coe'ine forsLgn language and international studies expertise with training
in professional fields, and specialists not only on other countries and
geographic regions but also on major international issues such as energy
and economic development. Paralleling the need for specialists is the
need for greater international education for our citizens. this calls
for such greater kotorts in kindergarten through twelfth grade, in under-
graduate studies, in foreign language teaching at all levels, and in adult
and community education."

Carlson, Catherine All n. Foreign languages: can U.S. foundations help bridge
the gap? Foundation news, v. 21, July-Aug. 1980: 8-14, 39-4U.

Summarizes some of the suggestions recently made by the President's
Commission on Foreign Languages and International Studies for revitalizing
foreign language orograms in the United States. Discusses the potential
benefits from such studies for the country and focuses on what foundations
have done in the past in this field and what may be expected from them in
the future.

Cazden, :ourtney B. Language, literacy, and literature: putting it all together.
National elementary principal, v. 57, Oct. 1977: 40-42.

Warns that the current approach in elementary schools of teaching
language arts as discrete skills, i.e. spelling, grammar, composition,
results in children learning the tools of communication but not their
application. Contends that language arts should be integrated into all
a f the curriculum in the form of speaking, listening, reading, and
writing if the basic skills are to have meaning for the student.

Changed lives: the effects of the Perry preschool program on youths through
age 19. Ypsilanti, Mich., High/Scope Press, 1984. 210 p. (Monographs
of the High/Scope Educational Research Foundation, no. 8)
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Represents the eighth report on a longitudinal study of 123 black
youths from be inc-.11 families which is exploring the long-term effects
on thee* young people of participation versus nonparticipation in a program
of high quPlity early childhood education (the Bsadstart program). "Results
to age 19 indicate lasting beneficial effects of preschool education in
improving cognitive performance during early childhood; in improving
scholastic placement and achievement during the school years; in decreasing
dolinquency and crime, the use of welfare assistance, and the incidence
oe teenage pregnancy; and in increasing high school graduation rates and
the frequency of enrollment in postsecondary programs and employment."

Computing and mathematics: the impact on secondary school curricula: report
of a contarence sponsored by the National Science Foundation. Edited by
James T. Fey. (Reston, Va.) National Council of Teachers of Mathematics,
1984. 100 p.

Conrad, ;tendon J., and Maurice J. lash. Measuring implementation and multiple
outcomes in a child parent canter compensatory education program. American
educational research journal, v. 20, summer 1983: 221 -236.

"Reports an evaluative study of a Child Parent Center Compensatory
Education Program delivered co a population narked by low achievement and
high incidence of social problems. The 2-year study laths id classroom
observation measures of program Implementation and examined the results of
specific program characteristics and parent involvement as they affected
achievement, locus of control, and home environment. Based on a quasi -
e xperimental study of over 500 children and 120 parents, the program
increased achievement, promoted greater feeling of being in ro-trol of
onmos life, and stimulated parent involvement in school 44 in.erest in
t -hild's educational development."

Crawford -Lange, Linda M. Foreign language enrollments: why are they declining?
What can be done? NAM (National Association of Secondary School Principals)
bulletin, v. 69, Feb. 1985: 14-21.

"Despite renewed emphasis on the Importance of foreign languages,
enrollment in these classes continues to decline. This principal believes
the reason is faulty marketing. With the help of a survey, she describes
what other principals believe."

* De Bevoise, Wynn. Education end technology: predicting the needs of the future.
RAD perspectives, fall 1982: whole issue p.)

"In reviewing research on the effects of technology on skill requirements,
this article attempts to identify those skills needed generally and thcie
skills that are peculiar to higher level jobs. It then suggests implications
for curricular programs based on these needs."

Fennell, Francis M. alimentary nethematice: priorities for the 1980's.
Bloomington, Ind., Phi Delta Kappa Educational Foundation, 1981. 29 p.

Forsythe, Thomas. Soaking it up in Milwaukee. American education, v. 17,
July 21-25.

- second language is just part of growing
immersion magnet achy 1."

Franchine, Phillip. Chicago taps language wealth.
May 1980: 8, 10-15.

Describes a program in the Chicago schools
for languages learned outside the classroom and
the less commonly taught languages."
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Gardner, Eileen. Closing the math and science gap. Washington, Heritage Founda-

tion, 1983. 12 p. (Backgrounder no. 265)
Concludes that "recommended solutions are redefined teacher certifi-

cation requirements; teacher accreditation through testing of general intelli-

gence and knowledge in specific ; performance- and need-based salaries;
withdrawal of federal mandates; and limited federal funding of education.'

Guthrie, John T., and Irwin S. Kirsch. The emergent perspective on literacy.

Phi Delta Eappan, v. 65, Jan. 1984: 351-355.
"A traditional approach to the problem of illiteracy will continue to

lead to inappropriate evaluations of literacy end to inefficient education.
The authors urge us to adopt a new perspective."

Hawkins, Lee E. Foreign language study and the Federal role. MASSY (National

Association of Secondary School Principcle) bulletin, v. 65, Nov.

1981: 87-92.
Argues that the study of languages should join English, physical

education, meth, and consumerism as a required course of study in the public

3chools of the United States." Suggests that the States handle the necessary

legislation without intervention on the part of the Federal Governmer....

* High school and the changing workplace: the employers' view: report of the
Panel on Secondary School Education for the Changing Workplace; National
Academy of Sciences, eacional Academy of Engineering; Institute of Medicine;
Committee on Science, Engineering, and Public Policy. Washington, National

Academy Press, 1984. 50 p.
This report's "sole objective is to identify, from the employer's

perspective, the basic education needed for effective, upwardly mobile,
lifelong participation in the American work force.'

Holden, Constance. Companies move to rescue school science. Science, v. 225,

Sept. 28, 1984: 1456-1457.
Reports on corporate partnerships with high schools and the growing

interest of industries for improvements in scientific education.

* Indicators of precollooe education in science and mathematics: a preliminary
review. Edited by Santa A. Raisen and Lyle V. Jones; (sponsored by the]
Committee on Indicators of Precollege Science and Mathematics Education,
Commission on Behavioral and Social Sciences and Education, and the
National Research Council. Washington, National Academy Press, 1985.

200 p.

Lerner, Barbara. Vouchers for literacy: second chance legislation. Phi Delta

Rappan, v. 63, Dec. 1981: 252-255.
Proposes a plan that would "let each family have the option of sending

their child to the private echoes. of their choice at taxpayer expense
if- -and only if -fie or she fails to achieve literacy in the public schools,

as defined by local standards of minimum competence, for three years in a
row."

Marvin, Carolyn, and Mark W tther. Computer-ease: a twentieth-century literacy

emergent. Journal of .ammunication, v. 33, winter 1983: 92-108.
"The history of written literacy and a survey of user experiences with

computing suggest that, without public commitment of social and economic
resources, innovations in computer technology may serve to exacerbate 0.1

cu rrrrr inequities is the distribution of literacy skills."
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McPhail, Irving P. Computer inequities in school uses of microcomputers:
policy implications. Journal of Negro education, v. 54, winter 1985: 3-13.

Briefly summarizes the findings of two national studies of computer
inequity in the Nation's schools: "a University of Minnesota study done for
the National Science Foundation and The Johns Hopkins University Center for
Social Organisation of School's National Survey of School Uses of Micro-
computers . . . . Also discusses the implications for education policy
that emerge from a consideration of computer inequities in opportunities
for computer literacy.'

Mechling, Kenneth R. Taking charge: how principals can improve school science
programs. Principal, v. 62, Jan. 1983: 16-21.

Describes the roles that a school principal can use to improve the
science education in his school. These include becoming an advocate for
the subject and process of science, and examining the science curriculum
and considering changing it.

Mullin, Stephen P., and Anita A. Summers. Is more better? The effectiveness
of spending on compensatory education. Phi Delta Rappan, v. 64, Jan.
1983: 339-347.

Reports the findings of 47 studies on the overall effectiveness of
compensatory education. Concludes that the programs have a positive,
though small, effect on the achievement of disadvantaged students; the
results of most studies are overstated because of the upward biases inherent
in several standard statistical procedures; (and) the gains appear to be
greater in earlier years, and the evidence is fairly strong that early gains
are not sustained.'

Ornstein, Allan C., and Daniel U. Levine. Compensatory education: can it be
successful? What are the issues? NASSP (National Association of Secondary
School Principals] bulletin, v. 65, May 1981: 1-15.

"Evidence shows that compensatory education can be successful; but,
the writers warn, there are still many questions concerning its effective-
ness. They discuss the situation, they ask questions, and they explore
the possibilities."

Pearson, Craig. The main evert: reading vs. reading skills. Learning, v. 9,
Nov. 1980: 28-30.

Warns that the systems approach to reading currently used in the
majority of the nation's classrooms, is "turning teachers into technicians
and children into worksheet-completing robots." Meanwhile children read
less and less on their own and S.A.T. scores continue to drop. Discusses
two alternative programs for teaching reading which have been used success-
fully in North Carolina and Pennsylvania.

Penick, John E., and Robert E. Yager. The Search for Excellence in science
education. Phi Delta Yeppan, v. 64, May 1983: 621-623.

"Examines the Search for Excellence (project) which identified
exemplary science programs throughout the U.S."

Rhodes, Nancy C. Are languages making a comeback? Principal, v. 62, Mar.
1983: 24-28.

Contends that "elementary school foreign language learning is making
a modest comeback. Nothing spectacular, but steady and sure."

Roy, Kenneth Russell. Nine tough questions you should be asking about
elementary school science. American school board journal, v. 172, Apr.
1985: 39, 44.

Discusses assessment criteria for strong school science programs.
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Sehnert*, Judah L., and Jerrold R. Zacharias. Science, mathematics, and tech-

nology: recognising the quantitative arts. National elementary principal,

v. 37, Oct. 1977: 87-93.
Describes the answers which alimentary and middle school Principal* Save

to questions concerning curriculum content in the areas of science, imathematica,

and technology. Most of them agreed that subject matter should be secondary

to teaching the process of critical thinking, that there shoull not be

national curriculum, that teaching in these areas should begin at an early

age, that science and math curriculums should be interrelated, and that any

method of teaching is valid if it is successful.

Short, Edmund C. Strengthening the curriculum: eignt policy recommendations.

Educational forum, v. 49, spring 1985: 331 -360.
Suggests "eight ideas for altering curriculum content which have their

sources in what may be considered distortions in the any we often conceive

of key ideas: truth, literacy, education, knowledge, citizenship, deowracy,

government, and our social ideals.'

Sherry, Peter. The charmed life of Read Start. Public interest, no. 73, fall

1983: 18-39.
Examines the Read Start program from s number of viewpoints: the

liberal perspective, as a community institution, and its rela'ionship

with the Black community.

Thomas, Thous C., and Sol R. Pelavin. Patterns in URA title I reading

achievement. Menlo Park, Calif., Stanford Research Institute, 1976. 110 p.

Thompson, Richard T. Maw directions in foreign language study. In Isv direc-

tions in international education. Philadelphia, American Academy of

Political and Social Science, 1980. (Annals, v. 449, May 1980) p. 44 -33.

Suggests three steps: "encourage every elementary and secondary school

in the country to offer full sequence of instruction in at least one

language; from this broader base begin a process of 'winnowing' mhet.1.. the

students with superior talent are identified and encouraged to pu_sue
further serious st.dy in bilingual schools or international high schools."

Thompson, loger. Illiteracy in America. [Washington, Congressional Quarterly)

198). 473 -492 p. (Editorial research reports, 1983, v. 1, no. 24)

Partial contents. Its extent and consequence. - -Search for causes,

remedies. --RemediaL efforts under way.

* Wilson, Jack M., and Tim C. Ingoldsb 'r. Places where things are right. Physics

today, v. 36, Sept. 1983: 32 -37, 60.
"Analysis of the reasons for the success of a number outstanding

high-school programs in physics suggests a set of conditions for creating

successful programs at other schools."

* Wirszup, Imtak. Education and national survival: confronting the mathematics

and science crisis in American schools. Educational leadership, v. 41,

Dec. 1983-Jan. 1984: 4-11.
Contends that resolving the educational crisis "will mean raising

tho nation') general level of educational achievement by some three to

four yours; . . . [and] will require sustained effort by aLl @immune'

of our s*clety, private and public investment, and, above all, imaginative

and envied leadership st all levels of government.' Makes nineteen

reccumeuAations for curricula reforms and long-term structural changes.
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Wooten, Richard R. Compensatory language education--a bridge for the disad-
vantaged. MASS! (National Association of Secondary School Principals]
bulletin, v. 59. Dec. 1975: 101-105.

Urges compensatory lanmgage training for those speaking non-standard
English.

Yager, Robert E. Science education for a new era. Revironment, v. 25. Dec.
1933: 17-23.

Suggests directions for science Education in the United States. Warns
we can no longer afford a citisenry that is illiterate in matters of
science and technology.'
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V. TEACHERS, SCHOOL ADMINISTRATION, AND SCHOOL FINANCE

Augenblick, John. The States and school finance, looking back and looking

ahead. Phi Delta Rappan, v. 66, Nov. 1984: 196-201.
Assesses recent changes in meth°, o' "unport for local school

finance and the relationship of school school finance.

Bell, T. H. Building a better teacher profess American education, Mar.

1983: 2-4.
"Secretary Bell explains why he thinks a position of 'master teacher'

would help raise the esteem in which teachers are held and attract more
highly qualified students to teaching careers."

Bloom, Benjamin S. The master teachers. Phi Delta Rappan, v. 64, June 1982:

664-668, 715.
E mphasises the idea that "nester teachers play an important role in

the development of talent in many fields. Here Mr. Bloom examines the
characteristics of master teachers of pianists and Olympic swimmers and
finds may commonalities that have implications for all of education.'

Cornett, Lynn. State actions: career ladders and other incentive plans for
school teachers and administrators. Atlanta, Southern Regional Education
Board, 1984. 15 p.

P "brief oummaries of state actions relating to incentive plans
for teachers and administrators along wfth names of some state contact

persons. Information oa 41 states is included. In several of the line
states not included, the issue is being discussed, but there were no
reports of specific proposals or actions."

* Darling -Hoamond, Linda, Beyond the commission reports: the coming crisis
in teaching. Santa Monica, Ca)tf., Rand Corporation, 1984. 19 p.

(Rand /R- 3177 -RC)

Suggests that both "upgrading teacher compensation and creating more
professional working conditions are part of a structural solution . .

that addresses the interrelated causes of the teacher supply and quality

problems."

Coyle, Denis P., end Chester E. Finn, Jr. American schools and the future of
local control. Public interest, no. 77, fall 1984: 77-9a.

Contends that "local control of public educatiun as conventionally
defined is an antiquated doctrine' and that "the primary source of fiscal
and political energy in the public education system is to be found in the
state capital."

Drabs, Robert 11., and Lesley Linde Steinkellner. Screening applicants for
teacher training. Educational forum, 7. 42, Nov. 1177: 101-109.

Proposes a way to define basic reading competencies on the part of
teachers and suggests how this definition might "be used as selection

criterion to screen applicants for teacher training minims."
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Feistritser, C. E.ily. The making of a teacher: a report on teacher education
and certification. Washington, National Center for Education Information,
1984. 64 p.

Contents. - -Number of prospective teachers.- -Admission into teacher
education. - -Teacher education students.- -Graduation from teacher education.
--Institutions preparing teachers. - -Certification of teachers. - -The future
cf teaching.

Finn, Chester E., Jr. Teacher unions and school quality: potential allies or
inevitable foes? Phi Delta Kappan, v. 66, J.n. 1985: 331-338.

"Examines the background of teacher unionism, details the rivalry
between the National Educational 'asociation and the American Federation
of Teachers, and pays particular attention to the unions' response to the
'excellence movement' of the Eighties."

* Gallup, Alec. The Gallup poll of teachers' attitudes toward the public schools.
Parts 1-2. Phi Delta Kppan, v. 66, Oct. 1984: 97-107; Jan. 1985: 323-330.

Surveyed teacher attitudes on the public schools in order to establisn
benchmark from which to track opinion trends and 'to compare teacher

attitudes about key topics with the views of the general public, including
parents of children enrolled in the public schools."

* Coertx, Margaret E., Ruth B. Ekstrom, and Richard J. Coley. the impact
of State policy on entrance into the teaching profession; final report.
Princeton, N.J., Educational Testing Service. Div. of Education Policy
Research and Services, 1984. 179, 13 p.

"PIE Grant no. G63-0073"

"Submitted to National Institute of Education, Education Policy and
Organisation."

"Diatribes polices used by States to regulate entrance into the
teaching profession and collects information on the impact of these
policies."

* Good, Thomas L., and Gail M. Kinkel. Teacher shortage in science and
mathematics; myth , realities, and research. Washington, National
Institute of Education, 1983. 49 p.

"A summary of a conference sponsored by the National Institute of
Education, in Washington, D.C., February 10-11, 1983.

Partial contents. - -Research. review and analytical papers. - -Case
studies: school responses to the teacher shortage.- -Case studies:
business/community/education relationships.-- Directions for action.

Grassmuck, George. White Rouse conferences and education funding. Presidential
studies quarterly, v. 14, spring 1964: 189-208.

Examines the purposes, goals, organisation, procedures and results
of the White Roues Conference on Rural Education (1944) and the two Whits
House Conferences on Education (1955 and 1965), focusing on their role in
achieving Federal aid to education.

nest, Michael N. The changing balance in Strte and local power to control
e ducaton. Phi Delta Eappan, v. 66, Nov. 1984s 189-191.

"A restructuring of Federal, state, and local relations is ceding
considerably more control of education to the states. This spurt in state
activity comes at the end of a decade of steady growth in state control.
The author speculates on the new State initiative."
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- Who controls our schools? American values in conflict. New York, W. R.

Freeman, 1984. 183 p.
Contents. --Is something wrong with our schools? - -Cycles of reform

crises in education. The common school its establishment and reform.
--From Sputnik to the war on poverty. --How well do our schools perform?
--Dollars and decisions. --Who shapes the curriculum? -- Renewing the teaching

profs:win:I.Looking ahead.

* Levin, Remy M. Solving the shortage of mathematics and science teachers.
Stanford, Calif., Institute for Research on Educational Finance and
Governance, Stanford University, 1985. 24 p.

'Project report no. 85-A2"
Concludes that it is only by providing special increments to attract

mathematics and science specialists that a long-term ',iguana can be
effected. Schools can accommodate such a change is policy through careful
and systematic planning. !nth the State and Federal governments have roles
to play in assisting schools to provide salary policies that will attract
adequate numbers of qualified teachers for all openings."

Lieberman, Myron. Teacher wale= and educational quality: folklore by Finn.
Phi Delta Kappan, v. 66, Jan. 1985: 341-343.

Argues that "the real question is not whether teacher unioas will
continuo to exist but whether they will exist as a dominant force in educa-
tional policy making. For a least two reasons, the answer is far from clear."

Merit pay /master teachers. New York, VINT/Thirteen, 1983. 8 p.

The MacNeil-Lehrer Report, June 6, 1983.
Guests include T. R. Sell, Secretary of 'duration, Willard McGuire of

the National Education Association, Lamar Alexander, Governor of Tennessee,
and Ann Robertson, a teacher.

Miklos, Mary Osllsrich Dalnokl. Preparation for criterion-referenced tests,
a brief review of scientific competencies for teachers of middle grades.
Washington, University Press of America, 1982. 233 p.

Nelson, F. Howard. New perspectives on the teacher quality debate: empirical
evidence from the National longitudinal Survey. Journal of education
research, v. 18, Jan. -imb. 1985: 1'3-140.

Found that 'lase than 252 of teachers is the NLS National longitudinal
Survey sample planned education majors as seniors in high school, suggesting
that -me public policy may be fallaciously guided by widely cited research
based only on to study of prospective education majors among the college
bound.'

* Odden, Allan. Education finance in the States: 1964. Denver, Education
Commission of the States, 1964. 33 p.

Partial contents. --The changing fiscal and political contest. --'du-
cation reform in eight States. --The political economy of educational
reform. The new school finance.

----- Financing educational excellence. Phi Delta Rapper, v. 65, Jan. 1984:
311-318.

Outlines the functions and programs needed, estimates the costs,
analyses the difference: between financing excellence and financing
fiscal equity, and compares the politics of excellence and equity in
school finance.

51..415 0 65 26
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Palaich, Robert. Strategies: State strategies to improve teaching. Denver,

Colo., Education Commission of the States, 1985. 20 p. (No. T984-5)
'Explores the state leadership/local control boundary and suggests

how policy can encourage local strategies to improve teaching."

Some contemporary problems in mathematics education. Journal of research and
development in education, v. 15, summer 1982: 1-89.

Partial contents. - -On humanistic alternatives in the practice of
teacher education, by S. Brown. -- Research on teacher education: a philo-

sophical orientation, by C. Brown and T. Cooney. -- Mathematical literacy
and teacher education, A. Osborne. -- Reflections on secondary
mathematics teacher education program: responses from survey, by
V. Bush and E. Davis.

Survey on master teachers. Atlanta, Southern Regional Education Board, 1982.
28 p.

Presents the results of a survey of 50 State departments of
education about existing policies on master teachers. Policy areas
of concern for the survey included policies on selecting supervising
teachers; recognition of outstanding teachers; extra pay for supervising
teachers and for outstanding performance; and certification requirement&
and i ice training for supervising teachers.

Teacher education policy in the States: SO -State survey of legislative and
administrative actions. Washington, American Association of Colleges
for Teacher Education, 1985. ca. 110 p.

Reports survey results of the 50 States concerning their initiatives
in nine education policy areas. Areas include standards for admissionst
incentives for recruitment and ion; curricula; faculty development;
professional development or inservice opportunities for practitioners;
and evidence of maintenance of equity.

Troisi, Nicholas F. Effective teaching sad student achievement. Reston, Va.,
National Association of Secondary School Principals, 1983. 12 p.

Examines the literature on effective teaching.

U.S. General Accounting Office. New directions for Federal programs to aid
mathematics and science teaching; report. Washington, G.A.O., 1984. 86 p.

"GAO/PEND-84-5, Mar. 6, 1984"

"GAO does not find evidence that training programs to upgrade existing
mathematics and science teachers will produce results in the terms of
improved student achievement."

U.S. National Commission for Excellence its Teacher Education. A call for
change in teacher education. Washington, American Association of Colleges
for Teacher Education, 1985. 56 p.

'Highlights five related issues: supply and demand for quality
teachers, content of teacher education programs, accountability for
teacher education, resource requirements for teacher education programs,
and conditions necessary to support the highest quality of teaching. A
broad analysis of each of the issues is provided, supported by selected
empirical findings. finally, a series of sixteen recommendations is
proposed to address the need for change and improvement.'
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VI. CONGRESSIONAL PUBLICATIONS: HEARINGS, REPORTS, AND STUDIES

U.S. Congr.ss. Souse. Committee on Education and Labor. Subcommittee
on Elementary, Secondary, and Vocational Education. Foreign Language
Assistance for Notional Security Att. Bearing, 98th Congress, 1st
session, on B.R. 2708. Hoy 9, 1983. Washington. G.P.O., 1983. 40 p.

- ---- Hearings on Secondary Schools Basic Skills Act. Hearings, 98th Congress,
2nd session, on H.R. 5749. June 12-13, 1984. Washington, G.P.O., 1984.
95 p.

- ---- Needs of alimentary aid secondary education in the 1980s; a compendium
of policy papers. Washington, G.P.O., 1980. 693

At Mad of title: 96th Congress, 2d session. Committee print.

----- Oversight hearing on reading and writing achievement. Hearing, 97th
Congress, 1st session. May 7, 1981. Washington, G.P.O., 1981. 102 p.

Oversight on the quality of education in the United States (parts 1-2).
Hearing, 98th Congress, 1st session. Washington, G.P.O., 1983. 392, 601 p.

Hearings held May 12-June 29, 1983.

- ---- Part 7: Special Projects Act and miscellaneous programs. Hearings. 95th
Congress, 1st session, on H.R. 15. July 13, 14, 19, 20, 1977. Washington,
G.P.O, 1977. 827 p.

----- Part 22: biomedical enrichment programs fo - disadvantaged secondary
school students. Hearing, 95th ".engress, 2d session, on H.R. 10736.
Mar. 2, 1978. Washington, G.P.O., 1!78. 111 p.

U S Congress. House. Committee on Education and Labor. Subcommittee on
Postsocondary Education. Illiteracy and the scope of the problem in this
country. Hearing, 97th Congress, 2nd session. Sept. 21, 1982. Washington,
G.P.O., 1984. 83 p.

- ---- National security and economic growth through foreign language improvement.
Haulms, 97th Congress. 1st session, on H.R. 3231. Washington, G.P.O.,
1981. 225 p.

Hearings held in Washington, D.C., on July 14-15; New Raven, Conn.,
Sept. 25, 1981.

U.S. Congress. House. Comnittee on Education and Labor. Subcommittee on
Select Education. Hearings on foreign langu 0 and international studies.
Hearings. 96th Congress, 2d session, on R. Con. Res. 301. Sept. 10
and 17, 1980. Washington, G.P.O.. 1980. 134 p.
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U.S. Congress. Souse. Committee on Science and Technology. Subcommittee
on Science, Research and Technology. Science and math education. Rearing,
98th Congress, 2nd session. Feb. 10, 1984. (Washington, G.P.O.) 1984.

231 P.
'No. 128'

----- Secondary math and science education. Hearings, 97th Congress, 2nd
session. May 7, 1982. (Washington, G.P.:Is.) 1983. 127 p.

'No. 169'

U.S. Congress. Nouse. Committee on the Budget. Task Force on Education nod
Employment. Education quality and Federal policy. hearings, 98th Congress,

1st session. Pnrts 1-3. Washington, G.P.O., 1983. 3 v.

Hearings held June 21-30, 1983.
'Serial no. /F4-5'
"Joint task force/snbcommittee hearing between the Soigne Committee

and the Education and Labor Committee."

U.S. Congress. House. Select Committee on Children. Youth and Families.
Improving American education: roles for parents. Hearing, 98th Congress,
2nd session. June 7, 1984. Washington, G.P.O., 1984. 123 p.

U.S. Congress. Joint Economic Committee. Subcommittee on Economic Goals and
Intergovernmental Policy. International student achievement comparisons
and teacher shortages in math and science. Hearing, 98th Congress, 1st
session. June 15, 1983. Washington, G.P.O., 1983. 122 p. (Hearing,

Senate, 98th Congress, 1st session, S. Erg. 9d-508)

U.S. Congress. Senate. Committee on Labor and Human Resources. Education
for Economic Security Act; report to accompany S. 1285, (Washington,

G.P.O.) 1983. 42 p. (Report, Senate, 98th Congress, let session, no.
98-151)

- ---- Quality of education, 1983. Hearings, 98th Congress, 1st session, on
examination of the report of the President's Commission on Excellence in
Education. Parts 1-2. Washington, C.P.O., 1984. 2 v. (673 p.) (Hearings,
Senate, 98th Congress, 1st session, S. Erg. 98-562, parts 1-2)

Hearings held Aug. 18, Sept. 6, Oct. 19, Nov. 2 and 9. 1983.
- ---- Review of mathematics and science education programs, 1983. Hearing.

98th Congress, 1st session. Apr. 18, 1983. Washington, G.P.O., 1984.
171 p. (Hearing, Senate, 98th Congress, 1st session, S. Hrs. 98-524)

U.S. Congress. Senate. Committee on Labor and Human Resources. Subcommittee

on Education, Arts and Humanities. Oversight of quality in education:
report of the National Commission on Excellence in Education. Hearings,

98th Congress, 1st session. Washington, G.P.O., 1984. 612 p. (Hearings,
Senate, 98th Congress, 1st session, S. Hrs. 98-593)

Hearings held July 21-Sept. 29, 1983.

776



777

RESEARCH GUM

IDUCATION1 A GUIDE TO somas OP INFOBNATION

by
Saundra Shirley- Reynold.

Bibliographer, Education and Public Welfare
Library Services Division

August 1985

-717



778

CONTENTS

RESEARCR SOURCES . 111

PART I: GENERAL REFERENCE SOURCES 1
Books

1
Journal Articles 1
Legislative Inforcation 3
U.S. Onvernment Publications 4
Newspaper Articles 5
Statistical Sources 6

PART II: SPECIALIZED REFERENCE SOURCES 7
Indexes, Abstracts, and Eibliographic Databases 7
Reference Works 9
Agencies and Organisations 13
Selected Periodicals 19

References to selected commercial databases and vendor. are identified in
the text. Such sources as DIALOG, us, SDC/Orbit, NERIS/LEXIS, and Wileonline
are among the note prominent *deb are calmarcially available.

778,



779

RESEARCH SOURCES

This is a listing of h tools described in this guide and pages

where they are mentioned.

AIM/ARM (Abstracts of Instructional Materials/
Abstracts of Research Materials) 7

Arerican Educators' Encyclopedia 9

American Statistics Index 6

Bell 6 Howell Newspaper Indexes 3

Business Periodical Index 1

CIS Index 3

Congressional Quarterly Almanac 3

Congressional Quarterly Weekly Zeport 3

Congressional Record 3

Conic sional Record Abstracts 3

CUrreuf Index to Journals in Education (CIJE) 7, 8

The Condition of Education 9

Digest of Education Statistics 11

Digest of Public General Bills and Resolutions 3

Dissertation Abstracts International 7

Dissertation Abstracts Online
Documentation in Education 9

The Education Almanac 9

Education Index 8

Educational Governance in the States: A Status Report 9

Elementary and Secondary Education in the United States 11

Encyclopedia of Associations 13

The Encyclopedia of Education 10

Encyclopedia of Educational Research 10

ERIC (Education Resource Information Center) 7, 8, 15

Efzimates of School Statistics 10

Exceptional Child Education Abstracts 8

Exceptional Child Education Resources 8

Government 'sports Announcements and Index 4

Index to International Statistics 6

Index to U.S. Government Periodicals 4

Indicators of Education Status and Trends 11

The International Encyclopedia of Education: Research and Studies 11

Language and Language Behavior Abstractr 8

Magazine Index 2

Major Legislation of Congress (MLC) 4

Monthly Catalog of United States Government Publications 4

National Journal 4

National Newspaper Index S

National Technical Information Service (NTIS) 4

New Encyclopedic Dictionary of School Law 10

NEWSSEARCH 5

New Pork Times Index
NEXIS 5
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Official Washington Post Index 5
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Review of Research in Education 12
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Statistical Reference Index 6
Teacher Effectiveness: An Annotated Bibliography and Guide
to Research

Washington Information Directory
Weekly Compilation of Presidential Document'
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PART I: GENERAL IFFERINCE SOUP !S

APPROPRIATE SEANCE TERNS USED MOST FREQUENTLY ARE
' EDUCATION' AND TERMS BEGINNING WITH TEE WORDS
EDUCATION OR EDUCATIORA., UNLESS OTHERWISE INDICATED.

Library of Congress subject beadkgs are used in .any library catalogs,

nationwide. The subject heading *Education' and subject headings beginning
with the words Education or Educational may be used to identify books in the

Library of Congress catalog, and Other library catalogs.

JOURNAL ARTICLES

Citations to journal articles and ocher materials about education can be

found in a number of printed indexes and online bibliographic databeaes. the

materials covered by the printed indexes are briefly described hare.

Online bibliographic databases enable the researcher to locate citations

to journal articles and other materials by using a computer terminal to search

a machine-readable file. Bauch terms may be tombined in ways that are impos-

sible in a printed index ye a library catalog, and the equivalent of many vol-

umes of indexing can be scanned in minutes. the availability of various printed

indexes online is indicated in the description of the tools, although all vendors

of a specific file may not be listed. Since the development of online inform-

ation retrieval systems is dynamic, it may be desirable to consult librarian

or information systems specialist for current information on dtbeee access

and charges.

Business Periodicals Index includes articles appearing in English language

business periodicals. The Index is issued monthly and mlated quarterly and

annually. It is also avaIlISTronlIne through VlleonlIne.
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> MAGAZINE INDEX

Magazine Index, a microfilm service, provides citations to materials
in over 400 popular magazines. focusing on coverage of current affairs,
leisure time activities, arts, sports. and science and technology. The
Index is available online commercially through the DIALOG Information Retrieval
:;ee as file 47.

> PUBLIC AFFAIRS INFORMATION SERVICE BULLETIN (PAIS)

PAIS is a subject index of books, pamphlets,
government publications, reports

of puSTic and private agencies, and periodical articles ralaZing to economic and
social conditions, public administration,

and international relations. PAIS is
also available online commercially as file 49 in the DIALOG Information Retrieval
Service.

) READERS' GUIDO'S TO PERIODICAL LITERATURE

The Reeder.' Guide is an author/subject index to periodicals of general
interest published in the U.S. It is published monthly with quarterly and
annual cumulations. The Index is also available online in Wilsonline.

> SOCIAL SCIENCE CITATION INDEX

Social Science Citation Index is "an international interdisciplinary index
to the literature of the social sciences" in more than 1500 journals. It
includes citation, source, corporate address, and Permuted' subject Waxes.
This index is normally more current than

the ocher printed indexes, but subject
access is limited to the significant words contained in the titles of the
works indexed. The Index is ava4/able ortine as Social Scisearch, file 7,
in the DIALOG Informinii; Retrieval Serve e.

> SOCIAL SCIENCES INDEX

Social Sciences Index consists of ' _nor and subject entries to articles
in more than 250 periodicals.

Co./erne includes the fields of education, law
and criminology, economics, psychology, sociology, and political science.
It is published quarterly with annual cumulations. The Index is also avail-
able through the Wilsonline.

782



783

CRS-3

LEGISLATIVE INFORM/MIN

Congressional publications, including hearings cud comeittee prints,
concerning education issues may be identified by searching the following sources;
and may be found in the collections of Government depository libraries.

> CIS INDEX (Index to the Publications of th.; nnited States Congress)

The CIS Index, produced by the Congressional Information Service, abstracts

11 congress o with the exception of the Congressional Record.

The Index is published monthly and cumulated quarterly an1-117;;Tiy. Each issue

of tWlidex is divided into index and abstract portions. CIS Index is also

svallabrraline commercially, through DIALOG file 101.

> CONGRESSIONAL QUARTERLY WEEKLY REPORT

Congressional Quarterly Weekly Report provides current information on
congressional activities, the progress of ma .cr bills, and background informa-

tion on major policy issues. Important recent articles are indexed on the back

cover of each issue. A quarterly and an annual index are also issued. Congres-

sional Quarteray also publishes an annual entitled CQ Almanac, vhich cumulates
the weekly reports. Congressional Quarterly Weekly Report is available online

through NEXIS.

> CONGRESSIONAL RECORD

The Congressional Record provides an edited transcript of the acti-
vities on the floor of the Rouse and the Senate. It is published each day

Congress is in session. Subject and name indexes are published biweekly

and cumulated annually.

> CONGRESSIONAL RECORD ABSTRACTS

The Congressional Record Abstracts are online abstracts of material in
the Congressional Record from the 94th Congress, 2d session to the present.
A typical entry includes the abstract, bill numbers, indexing terms, and
page number references to the full text of the Congressional Record, and the

date of the Record. It is avallnhle through the DIALOG service as file 135.

> DIGEST OP PUBLIC GENERAL BILLS AND RESOLUTIONS

The Digest of Public General Bills and Resolutions summarises the essential
features of public bills and resolutions and changes made in them during the

legislative process. The Di est is published during each session of Congress

in two cumulative issues a final issue at the conclusion of the mission.

The publication Bey be examined at a Government depository library or purchased
from the Gbvernment Printing Office. The Digest has sponsor/cosponsor, iden-

tical bills, short title, and subject indexes.
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> 4AJOR LEGISLATION OF THE COMMAS.? (HLC)

The MLC, prepared by CIS, provides summaries of selected major legislation
arranged-W subject. It includes background on the issues and information on
the content and status of ma3ar bills affecting that issue. The publication
may be examined at Government depository library or purchased from the Govern-
ment Printing Office.

> NATIONAL JOURNAL

National Journal prsp.:des information on important executive branch and
congressional actions. In addition to the annual index, the back cover of each
issue contains a brief index to recent articles.

O.S. GOVERNMENT PUBLICATIONS

These publications may be found in the collections of Government depository
libraries.

> GOVERNMENT REPORTS AIINOUNCEMENTS AND INDEX

Government research reports are indexed in the Government Reports Announce-
ments and Index, which is issued twice monthly by the National Tecnnicrl Informa-
tion Service (NT:S). A keyword index lists significant words from titles. The
NTIS index is available online commercially through DIALOG as file 6.

> INDEX TO U.S. GOVERNMENT PERIODICALS

The Index to U.S. Government Periodicals provides author, subject and
title access to U.S. Government periodicals produced by sore than one hundred
agencies. It includes substantive articles, selected statistical publications,
and topical updates. The Index is published quarterly and cumulated annually
for the fourth quarter.

> MONTHLY CATALOG OF UNITED STATES GOVERNMENT PUBLICATIONS

The Monthly 7ata.og lists documents issued by all branchec of the Federal
Government. It has monthly, semi- annual, and annual indexes arranged by author,
title, subject, key-words, and series/report title. The Monthly Catalog is
available online common:Lally, through DIALOG file 66.

> WEEKLY CCRIPIIAT:Od Of PRESIDENTIAL DOCUMENTS

The Weekly Compilation of Presidential Documents contains statements, messages
and other Presidential materials released by the White Mouse during the preceding
week. The Weekly Compilation has weekly, quarterly, and annual indexes. It is
also available online through NETTS.

Statements of executive branch officials way alsc be found in such sources
as executive agency publications and congressional hearings and in transcripts
of news programs.
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NEWSPAPER ARTICLES

The following indexes may be used to locate newspaper articles on education.

> SELL i HOWELL NEWSPAPER INDEXES

The Belli Nowell Indexing Center publishes indexes for the following papers:
Chicago Tribune, Chicafo Sun-Times, Christian Science Monitor Denver Post,
Detroit News, -Houston root, Los Angeles Times. Nswirrearms'esune,
M---Fnciscoeliiairci7,and Washington Post.

> NATIONAL NEWSPAPER INDEX

National Newspaper Index is available online as file 111 of the DIALOG
service; and provides frontpage to backpase indexing on current affairs
topics in the Christian Science Monitor, Los Angeles Times, New York Times,
Wall Street Journal, and Washington Post.

> NEWSSEARCH

Needsearch is the daily update of Matazins.Ind!x, National Newspaper Index,
and LWIRtesource Index in the DIALOG anrormatzon Retrieval Service. Lt pro-
vides front-page to back-page indexing of the Christian Science Monitor,
Los Angeles Times, New York Times, Wall Street Journal, and Washington Post,
as well as popular imagiu7ir:Tes,aw journals, and law newspapers. at is file
211.

> NW YORK TIMES INDEX

The No: York Tires Index provides extensive abstracts for articles appearing
in the New York Times. The Index is published semi-monthly vitn quarterly and
annual cumulations. It is also available online through NEFIS.

> "XIS

The NIXIE online library contains the full text of over 130 publications which
are indiirEir files the. an be searched separately. The files are combined
into four groups by type (newspapers, magazines, wire services, and newsletters)
and alsc by subject (business, finance, government, news, and trade/technology).
Coverage includes doziest/a and international uews. It also provides citations
and abstracts ^f the available material, as well as, the full text of the article.

> OFFICIAL WASHINGTON POST INDEX

The Index provides access to all substantial newsworthy it4US in this paper
and is also available through DIALOG (file 184). It is published monthly with
annual cumulation.
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STATISTI^AL SOURCES

> AMERICAN STATISTICS INDEX (ASI)

The American Statist. ex indexes and describes the statistical publi-
cations oia7;1717Wriaient, including periodicals, annual, biennial, semi-
annual, and special publications. It provides access to statistical materials
by subject, name, issuing source, and title. The Index is published monthly
and cumulated quarterly and annually. It is availali-Online through the
DIALOG Information Retrieval Service in file 102.

> IN= TO INTENIATIOISAL STATISTICS

The Index to International Statistics indexes and describes current
English language statistical publications of major intergovernmental organi-
sations, including the UN system, the Organisation for Economic Co-operation
and Development, the European Community, the Organisation of American States,
and development banks. It includes citations to periodicals, annuals,
biennials, series, and monographs. The Index provides access to statistical
materials by subject, geographic area, iiiaTig source, title, and in some
cases, publication number. It is publishel llonthly and cumulated quarterly
and annually.

> STATISTICAL REMINISCE ISM (SRI)

The Statistical Reference Index provides a guide and index to selected
statistical reference materials from non-Federal sources on a wide spectrum of
subject matter. It includes the publications of trade, professional, and other
nonprofit associations and institutes, business organisations, commercial
publishers, university and independent research centers, and stare government
agencies. The Index provides access by subject, categories, name, issuing
sources, and tiell7 It is published monthly and cumulated quarterly and
annually.
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PART II: SPECIALIZED REFERENCE RESOURCES

APPROPRIATE SEAP31 TERNS USED MOST FREQUENTLY ARE
"EDUCATION" ANC TERMS BEGINNING WITH THE WORDS

EDUCATION OR EDUCATIONAL

INDEXES, ABSTRACTS, AND BIBLIOGRAPHIC DATABASES

Citations to journal articles and other material on education can be
found in a number of printed indexes and abstracts, and in online bibliographic
database..

> AIN/ARM (ABSTRACTS OF INSTRUCTIONAL MATERIALS / ABSTRACTS OF RESEARCH
MATERIALS)

AIM/ARM is a specialised index for locating materials on vocational and
technTW--Uucation. The database covers documents on all aspects and subfields
of vocational and technical education and the related f msnpuwer economics
and development, employment, job training, and vocational guidance. It includes
such subject@ as agricultural education, business and office education, consumer
education, and trade and industrial education. AIN/ARM is available online as
file 9 of the DIALOG Information Retrieval Service.

> CURRENT INDEX TO JOURNALS IN EDUCATION (CIJE)

Current Index to Journals in Education (CIJE) is monthly guide to current
periodical literature in education, covering articles published in more than
?CO major educational and education-related journals. It is part of the ERIC
family of reference publications. Entries are arranged by the sixteen ERIC
Clearinghouses and sequential "EJ" numbers. Subject, author, and source journal
indexes are also provided; and it is cumulated semi-annually and annually. The
index i. available online in ERIC, file 1, of DIALOG.

> DISSERTATICH ABSTRACTS ONLINE/DISSERTATION ABSTRACTS INTERNATIONAL

Dissertation Abner:nee Online which corresponds to the printed resource
Dissertation Abstracts international, is definitive subject, title, and
author guide to virtually every American dissertation accepted at an accredited
institution since 1861, when academic doctoral degree were first granted in
the United States. Approximately f9X of all American dissertation are cited
in this resource. Master these. have been selectively indexed since 1962.
In addition, the database serves to dimplainate citations for thousands of
Canadian dissertations and an increasing nusar of papers accepted in insti-
tutions road. Prof...tonal (e.g., N.D., LL.D.) and honorary degree are not
included. All subject areas are covered. This is file 35 in DIALOG. The
printed version is issued monthly and cumulated annually; and provides keyword
title and author indexes.
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> EDUCATION INDEX

Education Index is n author/subject index to selected educational
periodicals and yearbooks. It is published monthly (except in July and August)

and cumulated annually. It is available online through Wilsonline.

> ERIC (EDUCATION RESOURCE INFORMATION CENTER)

ERIC is the complete database of educational materials collected by the
Educational Resources Information Center. It consists of two subfiles: Resources
in Education (RIE), which is concerned with the most significant and time
eusearch reports; and Current Index to Journals in Education (CIJE),
an index to more than 700 periodicals of interest to every segment of the educa-
tional profession. All non- copyrighted items can be purchased from the ERIC
Document Reproduction Service in paper copy or microfiche; and there are many
libraries which have the ERIC microfiche. The database is available through
the DIALOG Information Retrieval Service as file 1.

> EXCEPTIONAL CHILD EDUCATION RESOURCES/EXCEPTIONAL CHILD EDUCATION ABSTRACTS

Exceptional Child Education Resources (ECER), corresponding to the printed
publication of the same name (formerly Exceptional Child Education Abstracts),
is a comprehensive database on the education of exceptional children, produced

by the Council for Exceptional Children (CEC). The database includes published
and unpublished, copyrighted and noncopyrighted professional literature,
nonprint media materials, and doctoral dissertations on all aspects of research,
education, and services for gifted and handicapped children. The ECER database
and the Educational Resources Information Center (ERIC) database supplement one
another. Approximately one-half of the ECER records are also found in ERIC
(DIALOG file 1); however, all journal ctelffons in ECER include full abstracts.
The Thesaurus of ERIC Descri?tors is used to index RIK. This resource is
available through DIALOG as tile 54. The printed resource is published

quarterly.

> LANGUAGE AND LANGUAGE BEHAVIOR ABSTRACTS (LLBA)

and Language Behavior Abstracts (LLBA), corresponding to the
printed of the same name, provides current selective access to the world's
literature on language and language behavior in disciplines concerned with the
nature and use of language. Articles are selected from approximately 1,200
domestic and international journals; and LLBA is issued quarterly with annual
cumulations and a cumulative annual index. LLBA is file 36 in DIALOG.

> RESOURCES IN EDUCATION (RIE)

Resources in Education (RIR) is a monthly abstract journal announcing
recent report literature related to the field of education; RIE gives a
description and abstract of each document which appears in the "Document
Resumes" section and is arranged by the sixteen ERIC Clearinghouses and
sequential "ED" numbers. Thiu resource also provide, sLbject, author, insti-
tution, and document type indexes; and is cumulated semi-annually and annually.
RIE is also available online in EkIC, file 1, of DIALOG.
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REFERENCE WORKS

Burke, Arvid J., and Nary A. Burke. Documentation in education. New York,
Teachers College Press, 1967. 413 p. 2711.693 1967

"Shows how to locate information and data . . . and provides guidance
for more sophisticated documentary or bibliographic work in education."
While this resource is dated and some of the works listed are no longer
published or have changed titles, it describes in detail the basic back-
ground and skills in searching and reviews over 200 general and specialised
printed resources.

The Condition of education, 1984: statistical report. Edited by Valens White
Plisko. Washington, U.S. Dept. of Education, for sale by the Supt. of Dec..,
1984. 228 p. L112.8377a

"ICES 84-401"

Published annually.
Partial contents. -- Elementary /secondary education. --Higher t.uxation.

Vocational education: secondary and postsecondary participation.Educa-
tionally disadvantaged adults. -- Secondary educations student flows, course
participation, and state requirem4nts.

Dejnoska, Edward L., and David S. lapel. American educators' encyclopedia.
Eastport, Conn., Greenwood Press, 1982. 634 p. 1.815.D37 1982

"Consists of almost 2,000 entries (short articles) that are based on
the names and terms frog mtly found in the literature of professional
education. Another section, Appendixes, contains selected factual informa-
tion that is presented largely in tabular form." The entries are arranged
in alphabetical order and cross-references are prodded. A AMO and
subject index is also included.

The Education almanac: 1984: facts and figures about our Nation's system of
education. Reston, Va., National Association of Elementary School
Principals, 1984. 217 p. LA210.1:4375

"Attempts to bring together an array of basic backs ound facts about
the operation of our nation's schools."

Educational governance in the States' a status report on State boards of
education, chief State school officers, and State education agencies.
impaired by the Council of Chief State School Officers. (Washington]
U.S. Dept. of Education, G.P.O., 1983. (278] p. L101.0687

Provides 1982 "baseline data" on educational governance by examining
legal, fiscal, staffing, and program data on state boards, chiefs, and
education agencies.
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The Encyclopedia of education; edited by Lee C. Deightoo. Mew York] Macmillan,
1971. 10 v. L815.347

"In more than 1,000 articles, (Ate Encyclope"s] offers a view of the
'netitutions and people, of .he pit:cove.. and products, found in educational
practice. The articles d^al with history, tEeory, h, vld philosophy,
as well as with the structure end fabric of education . . . . [It] deals
primarily with American education, but a considerable number of articles
concern international education, comparative education, exchange programs,
and the education systems of more than 100 countries." The articles in this
resourua are in alphabetic order, with .% id articles appearing together
in clusters. Access to associate,' areas is provided "1.11 volume
ten through a 'Gelds to Articles" ..ontains article titles and cross
references. An loom containing to .1 references as well as grouping
articles wader conceptual headings, it also in the last wave:.

Encyclopedia of educational research. Edited by Darold E. Mitzel; sponsored by
the American Educational Research Association. 5th edition. New York,
Free Pease, 1982. 4 v. 1.901.657 1982

Presents "a critical synthesis and interpretation of reported educa-
tional research" which is provided in more than 250 commissioned entries.
The entries are aassifted under eighteen broad headings and are arranged
in alphabetical order by entry title. An index in the fourth volume
provides name and subject access, as well as cross-references.

Estimates of school statistics: 1584-1985. Washington, National Education
Association, 1985. 43 p. L12842.1P1185

This publication in its 43rd year, "presents current statistical
information on public elementary and secondary education for the fifty
states and the District of Columbia."

Frankel, Martin M., and Debra E. Gerald. Projections of education statistics
to 1990-91. Volumes I and II. Washington, National Center for Education
Statistics, 1982. 2 v. (lit ` Li210,t28

This is the second biennial report in which "projections are presented
for statistics on enrollments, graduates, teachers, and expenditures for the
period of 1980-81 to 1990-91. Each chapter addresses a different facet of
the education system. Chapter I describes the demographics of education.
Chapter II presents projections of enrollments in sta. nary and secondacy
schools and institutions of higher education. Chant. III contains projec-
tions of graduates in high schools, colleges and wilversities. In Chapter
IV, projections of supply and demand of teachers are illustrated. Finally,
Chapter V presents projections of expenditures in elementary and secondary
schools and institutions of higher educations."

Gatti, Richard D., and Daniel J. Gatti. New encyclopedic dictionary of school
law. West Nyack, N.Y., Parker Publishing, 1983. 400 p. D4117.032 1983

Serves as a "comprehensive guide" to legal subjects and issues applicable
to schools in the U.S. The contents are organized alphabetically with cross-
references to related topics. A listing of broad general topics is provided
in the category index and a table of cases is also given. Coverage includes
such areas as administration of schools and school personnel, chul_h and
state relations, collective bargaining and school negotiations, constitu-
tional rights of school personnel and students, discipline and control of
students, equal protection and due process, and judicial considerations.
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Goodnight, Lynn, David Hingetmen, and Kathy Ke.lerman. Elementary and secondary
education in the United States. Skokie, Ii'., National Textbook, 1984.
342 p. LA217.G66

Contents. --Elementary and secondary education: a general view. --The
need to rotors: an examination of educational standards in elementary and
secondary schools. -- Financing America's education: a look at programs and
policies. -- Educating our teachers: the need for national certification
standards. --Elementary and secondary education: who's hero.-- Elementary and
secondary education: a selected bibliography.

Grant, V. Vance, and Thomas D. Synder. Digest of education statistics, l'83 -64.
Washington, National Center for Education Statistics, for sale by the Supt.
of Dors., G.P.O., 1984. 212 p. L111.A6

An annual publication which "contains infornation on a variety of
subjects within the field of education statistics, including the number of
schools and colleges, teachers, enrollments, graduates, educational attain-
ment, finances, Federal funds for education, employment and income of
graduates, libraries, and international education . . . . Included among
the data appearing for the first time in Klatt are the following: State
figures on the transportation of public school pupils; enrollment in public
schools by grade spent a distribution of public schools by else of enrol-
lment; schools, enrollment, staff, and finances in 120 of the Nation's
largest school systems; trends in graduate enrollment in institutions of
higher education; courses taken by participants in adult education; and
data on the use of computers in public schools."

Indicators of education status and trends. Prepared by the U.S. Dept. of
Education and the National Center for Education Statistics. Washington,
The Department, 1985. 45, 22 p.

Partial contents. --Stuns..t performance. --Nigh school graduation rates.
--Remedical course enrollment of college freshman. - -Fiscal resources.
--Teacher supply/demand and shortages. - -Teacher earnings-- comparisons with
other occupations. -- Public opinion ratings of schools.-- Comparison, public/
teacher opinion of problems. School environment. -- Student population
characteristics. - -Students enrollmeet by age.- -State governance.

The International encyclopedia of education: research and studies; edited by
1Y:retell Rosen and T. Neville Postlewaite. Oxford, Persson Press, 1985.
10 v. LS15.1569 1965

The Encyclopedia attempts to provide answers to the questions: "What
is the state of the art in the various fields of education? What scienti-
fically sound and valid information is available? (and) What further
research is needed in various aspects ofeducation?" In this regard, it
presents "a well-documented, international overview of the najor aspects
of the education enterprise by taking into account the various practices
and renaarch paradigms in different socioeconomic, cultural, and political
contexts."

The entries are organised alphabetically into discrete topics with
cross-references between relevant articles. In addition, a classified
list of entries groups the contents by article title into twenty-five
general headings and other appropriate subheedings. Subject and author
indexes are provided as well as a list of major education journals.
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Patterson's American education. Volume 81. Mount Prospect, I11., Educational
Directories, 1985. 489, 247 p. L901.P3

This annual publication presents 'information about state departments
of education, public school systems and their superintendents, public high
and junior high schools and their principal, private high schools, public
and private colleges, universities, professional, vocational and preparatory
schools. All arranged and classified alphabetically,' by state.

Powell, Mjorie, and Joseph W. Beard. leacher effectiveness: en annotated
bibliography and olds to research. Mew Tort, Garland Publishing, 1984.
730 p. 25814.23P68 1984

The bibliography covers the years 1965 to 1980 and 'focuses on
teaching in preschools, of the major subject rem's, such as readin8,
language arts, mathematic*, social families "PI science. It contains
citations covering research (which is °Fie...zed under the following headings:]

teacher characteristics, expectations, -grceptions of teaching and students,
teacher behaviors, the !stingers of ',artier behaviors on student behaviors
and learning, teacher-student mat...clone, student behaviors and perceptions,

selection of citations on metkodologirel issues and summaries and :says.
This reference wort is also arranged by these headings and includes author,
subject, and title indexes.

Review of research in education. Washington, American Educational Research
Association, 1973 -. v. 1 -. LS1028.143

This an annual series reviews research in education and se of
1984, includes eleven volumes. "The purpose of the Review is to survey
disciplined inquiry in education through critical aa-iiiithesising essays.
It ttempt(s] to inform its readers not only whet has been and is being
dons but, perhaps more important, what will be and should be done in
educational research. The substantive problems and domains of education
(are] the primary focus of the Review, but it also report(e], assegais'],
and evalustefel technical and met logical developments."

Standard education almanac: 1984-1985; edited by Gerald L. Cutek. 17th edition.
Chicago, Professional Publications, Marquis Ao' Who, 1984. 649 p.

L101.11657
'Standard Education Almanac is (an annually published] coepre-

hensive reference resource providing information and viewpoints in the
field of education. Contents include current issues, statistics, specially
selected articles and reports, and lists of resources covering all levels
and aspects of education in the United States and Canada.' It also includes
more than 200 articles, tables, and graphs, and contains selected bibli-
ography. The Almanac is divided into six parts: introduction, elementary
and secondary Marron, higher education, employment trends and adult
education, and sources for further information. The Introduction focuses
on the current emphasis on educational excellence end such current trends
tad statistics as enrollments, expenditures, finance, public attitudes,
and private schools.
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AGENCIES AND ORGANIZATIONS

There are numbarous agencies, organisations, and associations concerned
with education. More specific discipline and directory information is available
in the Washington Information Directory and the Encyclopedia Of Associations.
A selection of teacher, administrator, evaluative, and parent groups, and govern -
sent and quasi - government agencies from these directories appears below.

> American Association for the Advancement of Science
Science and Technology Education
1776 Massachusetts Ave., W.V.
Washington, DC 20036
(202) 467-4990
"Manages a coalition of scientific societies for
education; directs science resources for schools;
sponsors youth and teacher activities in science;
publishes policy papers and conducts conferences."

> American Association of School Administrators
1801 M. Moore Et.
Arlington, VA 22209
(703) 528-0700
Membership includes "chief school executives and other
administrators at district or higher level and teachers
of school administration. Conducts research on adminis-
trative issues."

> American Council on Education
1 Dupont Circle, N.V.
Washington, DC 20036
(212) 833-4700
Membership includes "colleges, universities, and education
associations. Conducts and publishes research." Interests
include precollege education.

> American Educational Research Association
1230 17th St., N.V.
Washington, DC 20036
(202) 223-9485
Membership includes "educational researchers affiliated with
universities and colleges, school systems, and federal and
state agencies. Publishes original research in education;
sponsors publication of reference works in educational
research; conducts continuing education programs; studies
status of women and minorities in the education field."

> American Federation of Teachers, AFL-CIO
11 Dupont Circle, N.V.
Washington, DC 20036
(202) 797-4400
Membership includes "teachers and education professionals
and personnel from preschool through postsecondary level.
Conducts research on education issues."
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> The Carnegie Foundation for the Advancement of Teaching
1785 Massachusetts Ave., N.V.
Washington, DC 20036
(202) 387-71:00

'Conducts policy studies and issues reports on topics related
to education."

> The College Board
1717 Massachusetts Ave., N.V.
Washington, DC 20036
(202) 332-7134

Membership includes 'colleges and universities, secondary
schools, school systems, and education associations. Contracts
with the Educational Testing Service for the administration of
college admission tests and guidance and placement services; for
the administration of fisting programs which give students credit
for advance college level work in high school; and for the adminis-
tration of college equivalency exams. Develops guidance and
counseling curricula for junior and senior high school students."
Conducts research, and interests include precollege education.

> Council for American Private Education
1625 Eye St., N.V.
Washington, DC 20006
(202) 659-0016

Membership includes "national organizations serving private
elementary and secondary schools."

> Council of Chief State School Officers
400 N. Capitol St., N.V.
Washington, DC 20001
(202) 393-8161

Membership includes 'state superintendents and comaissioners of
education (primary and secondary)."

> The Council of the Great City Schools
1413 K St., N.V.

Washington, DC 20005
(202) 371-0163

Membership includes 'superintendents and school board members
of large urban school districts. Provides research and support
services for ambers.'

> Education Commission of the States
444 N. Capitol St., N.W.
Washington, DC 20001
(202) 624-5838

"Interstate compact of states and territories that assists
public officials in developing education policy; conducts research
on school finance, governance of postsecondary institutions, and
school integration; issues h reports and a digest of state
education legislation."
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> Education Pundtng Research Council
1611 N. Rant St.
Arlington, VA 22209
(703) 528-1082

Membership includes 'elementary and secondary school
administrators, education associations, boards of education,
state .ducation agency administrators, and federal education aid
coordinators. Informs members of federal and other funding for
educational programs.'

> Educational Resources Information Center (ERIC)
(Education Department)
1200 19th St., N.V.
Washington, DC 20208
(202) 254-5500

'Funds and coordinates a national information retrieval system,
composed of clearinghouses on specific subjects. Washington center
(main office) answers general queries and provides referrals to
individual clearinghouses on counseling and personnel services, urban
education, elementary and early childhood education, educational

management, information resources, handicapped and gifted children,
higher education, junior and community colleges, adult career and
vocational education, languages and linguistics, reading and com-
munication skills, rural education and small schools, science,
mathematics, and environmental education, social science education,
teacher education, and tests, measurement, and evaluation."

> Educational '-sting Service (ETS)
1825 Eye St., X.V.
Washington, DC 20006
(202) 659-0616

'Administers examinations for admission to educational programs
and for graduate and licensing purposes; conducts instructional
programs in testing, evaluation, and h in education fields.
Education Policy Research Institce designs ETS programs and conducts
studies.'

> Intergovernmental Advisory Council on Education
(Education Department)
£00 Maryland Ave., S.W.
Washington, DC 20202
(202) 472-6464

Includes "federal, state, and lc -1 officials, and private and
public educational representatives. A. sea the impact of federal
policy on state and local education; oaken recommendations to the
Secretary and the President for improvement of federal educational
programs. Reports available to the public.'

> National Association of Elementary School Principals
1920 Association Dr.
Reston, VA 22091
(703) 620-6100

Interests include 'federal and state polices and programs, con-
tract negotiations, and profese'lnal development.'
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> National Association of Secondary School Principals
1904 Association Dr.
Reston, VA 22091
(703) 860-0200

Membership includes "principals and assistant principals of
junior high, riddle, and senior high schools, college-level teachers
of secondary education, and seen:wry school administrators who operate
from field offices. Conducts trainint programs for lumbers; serves
as clearinghouse for IvFormation on sacorIary school administration."

> National Association of State Boards of Education
701 N. Fairfax Sc.
Alexandria, VA 22314

Includes 'ambers of state boards of eduction, state board
attorneys, and executive secretaries to state boards. Provides
infatuation, technical and research assistance, and training programs
for seekers. Interests include education governance, finance and
policy, progress for the gifted and handicapped, alcohol and drug
abuse, adolesceLe pregnancy, vocational education, and personnel
development.'

> National Canter for Education Statistics
(Education Department)
400 Maryland Ave., S.W.
Washington, DC 20202
(202) 254-5213

"Collects education statistics (primarily at state and national
loyal) on such subjects as enrollments, instructional staffs, high
school and collage graduates, and education finances."

> National Commission on Excellence in Education
(Education Department)
1200 19th St., N.V.
Washington, PC 202011

(202) 254-7920
"Members appointed by the Secretary of Education. Evaluates

the curricula, standards, and expectations of secondary school
systems with regard to collage and university admission standards,
aui foreign school systsms. Reports and makes recommendations to
the President, the education secretary, and Congress."

> National Congress of Parents and Teachers
1201 16th St., N.V.
Washington, DC 20036
(202) 822-7878

Membership includes "parent-teacher associations (elementary
and secondary levels). Maintains commissiona on educatitv.,
television, health and welfare, and individual development."

> National Council for Af!Iceditation of Teacher Education
1919 Pennsylvania Are., N.V.
Washington, DC 20006
(202) 466-7496

"Evaluates and accredits teacher education programs; publie4es
lists of accredited institutions and standards for accreditation."
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> National Council of Teachers Of English
1111 Kenyon Rd.
Urbana, IL 61801
(217) 328-3870)

Membership includes 'teachers of English 4t all school levels:
elementary, secondary, end college. Works to increase the effective-
ness of the teaching of English language and literature."

> National Council of Teachers of Mathematics

1906 Association Dr.
Reston, VA 22091
(703) 720-9840

"Membership includes teachers of mathematics in elementary and
secondary schools and two-year colleges, and university teacher
education faculty."

> National Council of State Education Associations
1201 16th St., N.W.

Washington, DC 20036

(202) 822-7192
"Membership includes presidents and executive directors of state

education associations."

> National Education Association
1201 16th St., N.W.
Washington, DC 20036
(202) 822-7200

Membership includes "teachers, from elementary through postsecon-
dary level, and other education professionals. Conducts research on
education issues.'

> National Institute of Education
(Education Department)
1200 19th St., N.W.
Washington, DC 20208
(202) 254-5740

"Conducts and funds basic and applied research in areas such
as: career education, educational technology, school financing, and
upgrading of basic skills, especially reading and mathematics; provides
information and resources to educators; works to improve education
research at all levels from early learning through adult programs."

> National School Boards Association
1055 Thomas Jefferson St., N.W.
Washington, DC 20007
(202) 337-7666

"Federation of state school board associations. Interests include
school finance, collective bargaining, and legislation affecting
schools."

it 9 7



798

CRS-18

> National Science Teachers Association
1742 Connecticut Ave., N.V.
Washington, DC 20009
(202) 328-5800

"Membership includes science teachers from elementary through
college level. (Affiliated with the American Association for the
Advenvment of Science.)"

> U.S. Department of Rducation
Office of Public Information
400 Nary/and Ave., S.W.
Washington, DC 20202
(202) 245-8564

"Administers federal education policy in the U-S."

s:
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SELECTED PERIODICALS

American education (ten tines a year)
American educational research journal (quarterly)
American journal of education (quarterly)
Change (eight tines a year)
Clearing house (nine times year)
Daedalus (quarterly)
Education and urban society (quarterly)
iduction daily (daily)
Education law bulletin (irregular)
Education week (meekly)
Educational record (quarterly)
Harvard educational review (quarterly)
Journal of law and education (quarterly)
RASSP [National Association of Secondary School Principals)

bulletin (nine times year)
Phi Delta Happen (ten tines a year)
Principal (quarterly)
Teacher.' College record (quarterly)
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UNITED STATES GOiERNMEWT PRINTING OFFICE

SUPERINTENOENT OF DOCUMENTS
WASHINGTON, D.C. 20402

SB-176
August 20, 1985

PUBLICATIONS RELATING TO THE 1985-86
COLLEGE DEBATE TOPIC

That More Rigorous Aoademio Standards Should Be Established For
All Publio Elementary and/or Secondary Sohoole in the Baited
States, In One or More of the Folloving Areas: Language Art,
Mathematioe, Fatural Soienoe.

American Education. (Monthly except August-September and
January-February which are combined issues.) This publioa-
tion oovers presohool to adult . duoation, new researoh and
demonstration projeots, major eduoation legislation, sohool
and oollege bond data, grant., loans, oontraots, and fellow-
ships. Subscription price: Domestic - $23.00 a year; Foreign -
$28.75 a year. Single copy price: Domestic - $2.50 a copy;
Foreign - $3.13 a copy. (AHED] (File Code 2G)

ED 1.10: 5/N 765-001-00000-5

_Analysis of Course Offerings and Enrollments as Related to
School Characteristics: Contractor Report. Report oonsiets
of an analytic of sohool reported oourse offerings and student
data whioh was :seed to determine the status of mathematios,
soienoe, vooational eduoation, and oomputer sofeno. at the
seoondary level. Also identifies sohool oharaoteristios that
are assooiated with differential oouree offerings and enroll-
ment. in thee. subjeots. 1985: 107 p.; ill.

ED 1.115:C 83/2 5/N 065400-00232-9 $ 4 00

Analysis of Course-Taking Patterns in Secondary Schools as
Related to Student Characteristics: High School and Beyond.
Intended to provide educators, polioymakers, and the general
publio with information on ae ourrent status of mathematios,
soi.noe, vooational eduoation, oomputer eoienoe, and general
eduoation in the secondary sohools. 1985: 136 p.; ill.

S/N 065-000-00225-6 4.75

Condition of Education, 1984: A Statistical Report. An
annual statietioal report whioh desoribes trends in varioue
seotors and at various levels in eduoation. Contains an
overvieo of trend. in elementary, seoondary, and higher adu-
oation, provides statistics on speoial program. and popula-
tions, and reports on ourrent issues in seoondary eduoation.
1984: 236 p.; ill.

ED 1.109:984 5/N 065-000-00200-1

Digest of Education Statistics, 1983-1984. Provide. an
abstraot of statistical information oovering the broad
range of Amerioan education from prekindergarten through
graduate eohool. 1983: 226 p.

ED 1.113:283-84 5/N 065-000-00191-8
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_Education for Economic Security Act, Public Law 98-377.
An Act to Provide Assistance to Improve Elementary.
Secondary. and Postsecondary Education in Mathematics and
Science; to Provide a National Policy for Engineering.
Technical, and Scientific Personnel; to Provide Cost Shar-
ing by the Private Sector in Training Such Personnel; to
Encourage Creation of New Engineering, Technical. and
Scientific Jobs; and for Other Purposes. Approved
August 11, 1984. 1984: 37 p.

GS 4.110:98/377 S/N 022-003-96132-1

Education in the U.S.S.R.: Research and Innovation. 1978:
--37 p. HE 19.102:Un 3/4 S/N 017-080-01815-2

Nation at Risk: The Imperative for Educational Reform, A
Report to the Nation and the Secretary of Education,
United States Department of Education by the National
Commission on Excellence in Education. Identifies the
problems currently affecting American education and offers
recommendation* for improvement. 1983: 70 p.

ED .7.2:A 21 S/N 065-000-00177-2

Alliance for Excellence: Librarians Respond to 'A
Nation at Risk', Recommendations and Strategies From
Libraries and the Learning Society. Report, with recom-
mendations, on how public libraries, academic libraries,
library and information training institutions, and sohool
library media centers could respond to "A Nation at Risk"
and ways libraries by linking Oeir resource, shok!..1
to create a learning society. 1984: 74 p.

ED 1.2:N 21/3 S/N 065-000-00207-8

Nation Responds: Recent Efforts to Improve Education.
Thlts comprehensive report describes response, to recent
studies in education and profiles State initiatives.
1984: 229 P.

ED 1.2:N 21/2 S/N 065-000-00198-5

Projections of Education Statistics to 1992-1993. 1985:
154 p.; ill.

S/N 065-000-00248-8

Resources in Education. (Monthly.) Provides up-to-date
information about educational research sponsored by the
Bureau of Research, Office of 7..:ucation. Designed to
keep teacher*, administrators, research specialists, the
public, and others in the educational community informed
about the latest significant findings from educational
research. Subscription price: Domestic - $56.00 a year;
Foreign - $70.00 a year. Single copy price: Domestic -
$8.50 a copy; Foreign - $10.63 a copy. (RIE] (File Code
2M) ED 1.310: S/N 765-003-00000-8

Semiannual Indexes to the above. (Semiannually. January-
June and July-December.) Subscription price: Domestic -
$20.00 a year; Foreign - $25.00 a year. Single copy
price: Domestic - $15.00 a copy; Foreign - $18.75 a copy.
[R/EI] (File Code 2S)

ED 1.310: S/N 765-004-00000-4

School Mathematics: Options for the 1990s. Volume 1.
Chairman's Report of a Conference. 1984: 54 p.

ED 1.2:M 42/v.1 S/N 065-000-00220-5

Science and Engineering Education for the 1980's and
Beyond. 1980: 90 p.

NS 1.2:Ed 8/20 S/N 038-000-00467-1
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Second International Mathematics Study, Summary Report for
the United States: Contractor's Report. Report includes
information on item-level outcomes (achievement and
attitudes) for student.. 1985: 168 p.; ill.

ED 1.115:M 42 S/N 065-000-00234-5

Statistics of Public School Systems in the Twenty Largest
United States Cities, Fall 1980. Contains statistical
data on the 1080-1081 school year, including numbers of
pupil*, staff, and schools in the twenty largest cities.
National trend data since fall 1078 on *elP,tec items of
information are also included for these cities. 1982:
3 p.; ill. ED 1.112/4:980 S/N 065-000-00168-3

Strength Through Wisdom: A Critique of United States
Capability, A Report to the President From the President's
Commission on Foreign Language and International Studies.
Explains why competence in foreign "languages and interna-
tional understanding is important to all Americans in rela-
tion to national security and economic viability. 1979:
156 p. HE 19.102:F 76 S/N 017-080-02065-3

Supplement to the above. 1979: 312 p.
HE 19.102:F 76/papers

S/N 017-080-02070-0

Where to Order

low to Remit

Please Note

Superintendent of Documents
U.S. Government Print:ng Office
Washington, D.C. 20402

Regulations require payment in adv; ce
of shipment. Checks or money order
should be made payable to the Superin-
tendent of Documents. Orders may also
be charged to your Superintendent of
Documents prepaid deposit account with
this Office, MasterCard or VISA. If
credit card is used, please be sure
to include its date of expiration.
Postage stamps are not acceptable.

Supplies of Government documents are
limited and prices are subject to change
without prior notice.

$ 6.00

3.50

7.00

9.00
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