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The three NSF-supported studies of ‘the Eurrent status of‘précol]ege}§Cience;-

.- .attention needs to be paid to improving the quality of that education. .

‘Improving quality is not just _
That was done in the,1960s by various groups with generous financial support
from the NSF.” But the -data in the three reports indicate that the new cur-

“ricula have not been spectaeularly effective. They are viewed by teachefs and ¥ .

students as "elitist,” and in a sense they are. They were produced at a time
when national concern was on producing more scientists--in competition with the

- Soviet Union--moreé than on educating all students to understand the natural and

social sciences”and mathematics.

. But the problem of ‘improving science, social studies, and mathematics edu-
cation is broader than curriculum. ‘ Together with all parts of the elementary
and secondary school curriculum, education in science is influenced by the

~—-school ethos.- Lack of respect by students for authority; hesitancy, for various

- reasons, incltuding legal, of teachers and administrators to impose discipline;

assignment of teachers to subjects for which they are not properly prepared; ¥
lack of motivation of students; financial constraints; and many other factors'

.are having a negative egfect not only on science education but on education in
general. N - . o s ,

I

The findings of these studies lead us to conclude that the time 3s'ripe
for an- examination in depth of the goals and purposes of precollege education.

\We recommend that a .commission--similar to the 1893 "Committea of Ten"--of the %

.*)

highest quality and with nationally recognized and respedted leadership be estab-
Tished to carry out the examinatiop. - ' : ) o

~

-~

'
° .

a matter of developing up-to-date curriCuIa.: i
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This critical, analytical, and imterpretative review of three NSF-sUpported
. studies of the state of precollege science education was prepared by Herbert A.
Smith, Assistant to the Academic Vice President, Colorado State University, with
advice from a panel of educators.* The report examines the implications the -
. Studies may have for the science community and recomgehds']ines of action. .
Although the three studies were de§igned to accomplish the same‘ general
. purposes, they approached the ‘task in quite different ways.1-7 The Research
Triangle Institute study is a repbrt of a questipnnaire investigation which
coHlected a massive amount of data from a large.number of respondents. The
[11inois report is based on a.series of case studies involving school systems .
in eleven different comunities. The Ohio State study is an exhaustive review
of "the available literature on science, social studies, and mathematics educa-
tion (1760 individual citations). | ‘ I
Large amounts of data’were collected and the reports of the three étud{es ,
.~ are voluminous. While survey studies provide useful basic data, they, by necess
T sity, report onwhat s rather than on what ought to be. The reporfs are a pio-
- neering-effort providing an impetus for many other kinds of studies. Subsequent
research efforts can explore’implications, ca®y out experimental research or
* in ‘other ways follpw up in more detailed and reflective modes on the data made
available through survey<efforts. - .~ ’ ‘ :

?
B ¢ : In reviewing the studies, we did not find a certain kind of ‘datd that Would
~ be helpful in considering the state of science education. The sort of data we
. . refer to is much in demand in servi§e“fields, such as agencies that give aid to
families or clinics that serve indi%iduals. Usually the data are more readily
available inm the form of total number of services of a given kind, but not in
- the more valuable form that allows us te appreciate the'distribution of the
services tq.individuals or to families. Consequently it may be easy to tell .
5 how much of which service is being used, but not how the services are.distrib- .
N " uted among the’'clientele. - This latter may be information neededwif a vigorous
5 - attack were to be.mounted on the basic problem. "Some individuals may use the -
“ . service heavily and others not at all; possibly giving a misleading idea of the
widespreadkuse of the sérvice. ’ o . -

. Ingthe field of education, although we know something about'how many
g¥courses§are given or how many.students take a given course in the studies being
reviewed, we do not have much infqormation about how many courses in science a-

}; Student takes. Thus we do.not know much about the distribution of science

. \\‘ ' l ot }
. - . . ‘
L .

. *Kay Davis, Fernbank Science Center, Atlanta; Marjorie.Gardner, Depgrtmént
.-of Chemistry, University of Maryland; Dorothy Goodman, Ihternational Schbol,
.. Washington, D.C.; Frederick 'Mostellér, Department of 'Statistics, Harvard Univer-
~, . sity; David Ost, Department of Biology, .California State Co]&eg-,‘BakeﬁsfieId;;,
. , Constance Tate, Office of Science--DICM, Baltimore City Public Schools; and
Herbert A. Smith, Assistant to the Vice President for Academic Affairs, Colorado

©. - State University. " o . ,_ .
~ #7For citations see page 2. T, T Ve
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‘education across students. In a similar vein we do not know how much science
, the teachers of science have stlidied, or what kind. He do not ‘know the disa’
~ tr1but1on of science preparation-across the teachers. :
- It is possib?e, of course; that these sorts of infcrmatfon are available
* in other publicatiens, but they did not seem to be present in the studies we T
reviewed. This is a form of data‘that would help us 1nterpret current state A

of education in the sciences. . . : §\\

Because of the open—ended nature of case study reports, the I11inois
report is perhaps the most interesting. Nevertheless, there are a number. of
limitations which seemed apparent to the reviewing pane] There 1is grea€~v3r1—»f
~ation in the quality of the reports submitted by the field research workers.
~ Some of the observations reported have almost a mirror-like guality that pro-
‘vides ‘the basic documentation for the. kinds of perceptions that the ®bserver
found worthy to report. - At the other extreme, one occasionally finds an

1Case Studies in Scﬁence Educgtion _The Case Reports. Center for' Instruc-
‘tional Research and Curriculum Eva1uatxon and Committee on Culture and Cogni-
tion. Un1versxty of I1linojs at Urbana Champaign, VOlume I, January 1978.

T %Case Studies in Science Educatxonf Design, 0verv1ew and Genera] F1nd1ngs._
. Center for Instructional Research-and Curriculum Evaluation and Committee on
L “Culture,and Cognition. University of ITIinois:at Urbqna-Champaign,'Volume II, .

. January 1978 ‘ ' ‘

3The Status af Pre- Col?eqe chencel_Mathagatxcs, and Socia] Studxes Educa-

t1ona1 Practices in U.S. Schools: ~An Overview’ and Summaries of Three Studies. = -
~ National Science Foundation Directorate for Sc1ence Educatlon, U.S. Government
) Printing~0ff1ce, July 1978. . « L~

L “Stan]ey L. He]geson, Patricia E. Blosser, -and Robert W. Howe The Stat#s _
of Pre- Coilgge Science, Mathematics, and Social Science Education: 1955-7975, "
Volume J: Science Education. Center for Science and M&themagiié Education,

The 'Ohio State Unxver51ty, Co1umbus, Ohio, 1977.
v—//

~ SMarilyn N. Suydam and Alan OSborne. The Status ofRre-College Science,
Mathematics and.Social. Science Education: .1955-1975. VdT&me I1: Mathematics '
rtducation. Center for Science and Mathemat1c= Educat1on, The Ohxo State Un1-

,versity, Columbus, Ohio, 1977‘ L » S S _ ,

. | 6Ims R. Weiss. Report of ;he 1977 Nat1gpa1 Survey of Scxeﬂce, Héfﬁémat- «
<. i¢s- and Spcial Studies Educatiod. - Center for Educational Research and Evalua- .
, ,txcn, , Research Triapgle: Jnstitute, Resed?ch Ir1angle Park, North Care]ina, 1978.

M ?Karen.s Wiley and Jeanne Race. The Status of Pre- ~-College Sc1ence,
Mathematics, and Secial Science Education: 1955-1975. Volume 111: Social
~ Science Education. Social Science Education Consortium, Inc., Boulder,
-t ﬁagorada, 1977, , T T e |
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- “{nstance where a field worker used the opportnnity for his own intellectual ' '
. tour-de-force by digresswng into theoretical, philosophi or speculative:
. side trips without giving the reader sufficient backgrophd of specific obser-
.+ ‘vations or instances which would lend -substance to the/arguments. It is
- perhaps appropriate.to mention that, of the several fieid workers, only one
. had what might be called a. reasonably "typical" background in either natural
. .+ science or mathematics education. . The field workers tended to be highly
~ o - qualified individuals’wit evaluatxcn backgrounds. Some had background in the
. social sciences.” No doubt science and/or mathematics educators would have been
e inclined to report different incidents and perhaps make more valid judgments-as
‘ ~ to_the substantive contenf of the lessons and laboratory exercises that they
might have observed. It is obvious and perhaps inevitable that the different
field observers pYaced their own individualistic stamp in reporting their obser-
‘ g?tions, which alsc 1nev1tab}y are calored by their own value orientation and
ases. / . , A .

It is the purpose of the present report to make a beginning at effective
follow-up through a reflective commentary on issues raised and to suggess some
of the broad 1mp1ica*1ons that the three -reports might have for the scxentific
’ community S . e 3
s , .- The present report has its own limitations and fal?s short of m1ning al]
' of the potential implications from the data made available. Becaus of the
scope and extent of the three studies, it was necessary to be sejective.. The
selection process is bound to reflect valueés and biases.of the -feviewing panel
. and of the writer 'of the report, and.will certainly reflect their judgments as
- -to what is relatively most important. Fhe ‘panel alsor recodgnizes that it is .
impossible to provide more than a preliminary .analysis of mapy of -the issues-

« and prob]ems identified that would be individually worthy. of a full-scale mono-
. graph-in. the1p own right. Still, ‘the panel hopes that it‘has provided a valu-
able service in its efforts to prepare a succinct report which will be useful
to, the scientific community in stimulating criticgl thought and in making the

reports more useful in.the 1mproyement of science éducatxon.

| There is ng doubt that these reports will provide-a data base and a start
-, ing point for a variety of studies for many years .into the future. There are (\\
' .some inconsistencies among the findings which will serve asgan incentive for
further investigation. It was conceived to be the function ‘of this review
; . -panel to examine the repor{s in an effort to- identify. the major issues that
. appeared to emerge from the studxes and to explore what some of the implications: .
of the findings might be. Because it could not do everything, the panel has
~elected to Yook primarily at areas of concern that relate to (]) the social
setting of education, (2) students, (3) téachers, (4) curriculum, (5) labora-
tories, and (6) tedching resources. 15 abvious that these are not mutually
exclusive domains and that to treat tHem as such is primarily a conven1ence.

There are essent1a1 1nteract1ons amdng a]l of the areas.

I R

‘a ) . : te 5

' ~ Some General. C@ns1derat1ens S L

Befcre the beginning of a discussion of the specific areas xdentified.above,
it seems both appropriate and necefsary to providé some.commentary about some
v general prob1ems that seem broadly related not on1y to- these three studigs but

\)‘ ‘ - . ) l, . . - R o 3

0
é



_ ¢absence ‘of a substantial theory

i

, ) | ) -
\ . ( ? f { ‘ :
to educat10n in general. The studies underscore some of these difficulties.
Some explicit examples will make evident hy data reported in these studies
(and others) need to be uséd and ihterprefed with caution.- One problem is the’
use of terms--for examp1e,,“science " e three studies are inconsistent among

themselves' in use of the term "science." At varidus times it Teans the natural
Sciencesy or-the natural sciences and mathemat1cs, or the natural sciences,

- mathematics, and social sciences. In general usage,’sugh terms’as inquiry, lab-

oratory, grouping, tracking and inservice education are used to describe a wide
;array of qualitatively very d1fferent activities. For example the term
"inservice education” covers a spectrum of activities ranging all the way from

- an after-school pep ta]k by the school principal, to committee work, to travel,.

o nonrelevant off- -campus classes which happen to be offered nearby, to care-
“fully designed local inservice. workshops for teachers, to‘college coursework
(any kind), to highly relevant graduate or undergraduate studies or other activ-
“ities. Thus, when teachers:respond to questions about the value of inservice
activity it is difficult to fetermine precisely what it is that they are
responding to. Similar statements could be made for other terms used throughout
the stud1es _ ‘ . . o f?

)
L3

A closely related issue is that of “qua]1ty " A fFéquenQy count to deter-
mine how widespread a particular phenomenon may be is unhappily no index of

-its quaﬂity The issue ‘of quality is preseng in virtually every aspect of edu-

cation. It is a concern in such diverse areas as teacher-student interactions;
the manner of use of laboratory activities and textbooks,‘or “any other instruc--
tional material; tests and evaluation; inservice education; administrative pro-
cedurés, and organizational structure of the school system. The vital question
is not only "what," but "“how good.* The reports of the case study workers

- (CSSE), sametimes permit inferences to he made of the qua1ity of -the' act1v1t1és
that theywere observing. The Ohio State report on science edygation calledy

-attention to this problem by poihting ‘ouskthat there are subsfantT™] data regard-

~ing the implementation and use of materials but that there a rela ly few

ta on_quality of use.
i

Another area of great concerp to educatign is the weakngss of its research
base. As these studies point out in several instances, thefe seems to be a lack
of genera] d1rectlon a lack of sufficient background of edfcational, theory that
would give direction to and prSV e th¥ basis for the deve}Opment of dependable v
research findings. It is obviou€sparticularly from the eport of the Center

* for Science and Mathematics Education, that a large propQrtion of educatwanal

research is noncumulative and-is.pften inconclusive or even contrad1ctcry
Some of this may be attributable to faulty design, 1nadequ te research conceptu-
alization, or some other factors. However, it seenms probable that there are

other more general factors 1nvolve\é Certainly problems of definition and the
base are a major part of the problem and contr1bf

ute largely to the ‘fragmentation-and ineffectiveness of much research effort.

It might also'be conjéctured that at least some of the prob]em is due tqQ the -

extreme complexities, involved in educational problems. For example, in studies

of student learning, it.might be argued that the impact of any single variable
¢ “ R - vl .

8He]geson et al, op. cit., p. 16. o - - .
9Hi1ey and Race, op. cit., pp. 154-68. . = oL
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, s likely to be very small .considering the total universe of variahles which
. affect each student so that significant observable change ‘as a result of the
- manipulation of a single variable is unlikely. Herein'may lie some of the
reasons for much inconclusive educaticnal research. It may imply the need for
far more sophisticated and comprehensive research designs and far greater pre-
cision”in identifying, limiting, defining, and measuring research variables.

It shoyld also be recognized that there are ldrge areas that the three
reports either do not touchat all‘or that are touched only tangentially. For
example, very 1ittle material is presented about individual students. There
are repeated references to the lack of motivation, boredom, poor discipline and -
laziness, but not much information or insight is gained about how the student
came to be bored, unmotivaifdytazy or a discipline problem. Little can be ,
Tearned about individual sslident asfiirations and goals, although somg reporting
on individual students does appear in the CSSE reports. The student tends to
appear as a "collectjve" rather than as an "individual.” Practically nothing
1s included on student-teacher interactions other than in the formalized
recitation-discussion classroom setting. The impacts of the werld outside .the
school--the home, the community and its organizations, its distractions, includ-
ing TV--are touched upon in a generalized manner, but usually pot with .reference
to their influences on individual students. There are no d&ta,except for a hint

" or two here or there, about the impact of peer pressure on teachers indicating
how they are expected to conform. Very little information is provided about how
teachers use their time or how’e€ficient such usages are. The large hiatus with
respect to "quality" has already been alluded to. Other examples could be given
but these should be sufficient to indicate that,as large and as comprehensive as
theé reports reviewed are, they leave untouched many questjons and concerns which
rglate to education in the sciencey and to education in géneral. As we have

+¥already said, the studies are a pidneering effort that should provide the impe-

"~ tus for many future stugjes. | ‘ : .

:
- 1’

The Social Setting for'Educatfan‘

~ From an analysis of’the three reports, one cannot arrive at a very optimis-
- tic assessment of the state of elementary and secondary schools in this country. -
* There are serious problems which range in diversity from apathetic, unmotivated
' and drifting students, deteriorating teacher-administrator-community re¥afRon-
ships, major economic crises, poor quality instruction, inadequate equipment
and supplies, federal'and state regulation and determination of local policiek,
to widespread community dissatisfactions. Furthermore, there do not seem to be
‘any easy or readily attaipable solutions available for many of these problems.,
_ - The general somber condftgons impinging ,on education today'hre’convincing]y.
T - reflected in the three reports. " : ‘ o

)

-k

y Historisally, there has always been a high carrelaticngbetweenAthe’TeyeT
/of education and income as well as in the quality and satifactions of 1ife which
an education tended to enstre. In recent decades, many of these benefits have
.tended to disappear. Students were quick to point out to field observers that. .
teachers, in spite cf all their eruditien, were often far less well off finan-
cially than either their less well educated parepts or other craftsmen.in the
community.!® Thus, students are -questioning the® economic values of an education. -

10Case Studies’in Science Education, Volu?e I, op. cit., Chapter 4, p. 43.
Lo . L 5 9 o )
. . \ . - e | : )
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_ of the disaster of ‘'external iptervention:

" p. 26.7.

Tk

One might-look elsewhere for some of the reasgns for this view. Undoubtedly
the general incredses in the standard of 1{iving, a narraw%ng of the {ncome
differences between "blue collar" and "white cellar" occupations, ecohomic
policies, such as the prggressive income tax, and the inheritance tax, broad-
'scale welfare programs, uniform satary and wage scales and a permissive social
climate have all contributed tq a lessening of incentives conducive to out- —
standing performance. Qne of-the field reporters reported teachers' comments
as follows:- . T

We have lost our work &thic. School is for entertainment. Parents,
- teachers, and children have lost appreciation for education. They
- want to be rewarded for performing any kind of work. Rewarding

effort no -matter what the quality of the product is a'part of it.!!

. " This brief quote ratses questions about attitudes toward work, the purposes
of school, "success" without effort and the general questdon of quality. It is
‘a succinct statement reflecting on the malaise affécting both schools and |
society. - ' : . ’ - ' .

It is impossible to consider the role of the schools as social institutions
without thinking seriously about the many outside forces that influence and
direct the activities of the schgol.system. One study reported that “schools
werd the creatures of the social system more than of ‘thé Academy."!? Implicit

. in this statement is recognition that the ‘public schools are a creation of gov-

ernment“and that they are exposed and highly sensitive to the political process.
Up until about 25 years ago the political sensitivity extended mainly to the,
Jocal community with some concern for the state level. Howeveér, all of this has
changed in the last 25 years and now the flederal government and expanded state -

“educational bureaucracies assume much larger roles with respect to the operation

of schools. . ' d

One observer poipted out that the cyrriculum is definitely a ‘Tow priority

. consideration when attention is focused on such matters as minimum competencies

in reading and mathematics, desegregation, ‘accountability, and public relatiomns
in the community.!?® Clearly, the attention of administrative leadership in :
school systems today is not focused on curriculum and program development. One
observer made the following assessment and, provides a rather revealjnq\;ignette

b

" The personnel in the school are under duress. . The organizatien they
-work in has been severely affected by budget tuts; loss of student
population; materials distribution problems; court decisions that
enforced the equalization of teaching resources, but introduced guide-
. lines contradictory to those of federally-funded programs; court
decisions that.forced‘maigstreaming of all kinds of students; the .

—- oL ™~ L
11Case Studies in Science Education, Volume I, op. cit., Chapter 1, p. 59.
12Case Studies in Science Education, Velume II, g?,'gjl,. Chapter 16,

. 13Case Studies in Science Education, Yolume I, op. cit., Lhapter 5, p, 9.
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A
general poveyﬁy and high unemp]oyment rate of the parental const1tuency
of theapubec schools; the high crime rates particularly vandalism and -

theft, that is often counterpa®t in urban settings of these economic % -
ond1t1ons, and by a system heavily dependent on, federally-funded

. . special programs characterized by short-term abundanée followed- by |
> E reductxon, squeeze-out and pull-out for nat1ona1, rather than fcca]
.. reasons. o & M r

‘ Whatever may be the merits on phx]osaph1ca] or p011t1ca1 gr0unds of the
broad-scale judicial intervention that has pccurred in the last two decades, it
has created a problem for*local public schools. €ourt ordered mainstreaming of
children with serious behavioral problems has ®roded the teacher's authority
and reduced ahility to maintain c¢lassroom control. It is regarded as such a
serious jmposition that in one cdse the teachers banded together: to petition
the unxn; to initiate a class action syit on their.behalf to obtain relief.
One parent was quoted as saying that "juvenile de11nquents are placed in the
schools by the courts regardless of their effect on other children."!> In ¢
another school that was under a court order involving desegregaixon prattices,
the observer felt constrained to comment that "the school feels it has been left
to cope with situations not of ‘itssown making, that decisions have frequently
* been taken on political grounds without reference to what happens in sghools. %1%
“One teacher seemed to speak for many and vented her ﬁrustrat ns in a letter to
~~the Tocal newspaper. She stated: g . f/? . o
Sometimes, I do th1nk that cpurts and high officials are try1ng to
destroy education. They certainly put enough stumb11ng blocks in
the path. The officials and legislators here in I11inois.are xery.
quick to take a hand in making rules for and demands on schools.. .
~ These have to be complied with, whether they are educationally -«
" sound or not,! .
- ]
Governmantal 1ntervene10n and the pressure to make the public education
system an instrument of social reform have had profound effects on the educa-
tional establishment, However successful the various reforms have been in
ach1ev1ng social 0b3§ct1ves, the impact of government intervention on the quality
of the ed ional program has,beén deleterfous. Public schools haye been sub-
s-tantiaﬂg%haped by the spma’t reform effar‘ts ) . .

Considering the impact of government 1ntervent10n in the schoo]s, it is -
“easier to understand why attention to instructional programs is as inadequate
~as it is. Real Y[uestions appear to be: ‘How can healthy Tearning atmospheres
~ be created or restored and maintained? How caninstructional ‘matérials be pro-
vided that will stimulate needed inteldectual grdowth in all students and at the .

same time serve’ the needs of Society? t
- / ‘
g ‘ . . - . .
l4Case Studies in Sc1ence Educat1on, Volume I, vggf~c1t s Chapter 9, p. 1.
15Tbid., p. 17. . A ‘

161bid., Chapter 11 p. 4

17Case Studies in Science Education, Vo1ume II, _Jl xﬁt., Chapter 16,
16:25.2. |
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The educational system is presumahTy de51gned for the 1nit1a1 beneflt nf
students, although society expects to reap ultimately a rich return on Tt&
investment in the individual. It is appropriate, therefore, that a major sec-
tion of" ‘the report shou]d treat selected aspects related to students

o

c o a

. - . fo rStudents R _ff
The three reports provide many detax]s relatxng to the students and thexr
relationships to the educational establishment. In a careful review of the
materials there are a number of recurrxng themes and problems whxch seem to =
emerge and which merit attent1on in this' review. : :

«
"
-~

* M ' . I . “* ’
Mot1vat1on : L B , T

One of the most pers1stent themes refiected throughout the reports of the
~ field observers is that average and below average students are not motivated by
their school programs. Even those upper ability students who are, generally -
reported to be receiving good grades aﬁa to be doing reasonably gpod work are

B \ 3
. X R - . e -
N o . o .
. . . . .
+ N . . . ) N

e

-
¥

apparently motdvated by the desire for good grades rather than tq achieve jntel- -

‘lectual goals:18. There is also evidence of an "avoidance syndrome" of rigorous

. courses by ?rade point conscious students, sometimes encouraged or advised by

~ counselors, Schpol, too often,' is seen by students as a necessary evil--a
sort of wa1t1ng per%od befpre they can get on to the really impertant things in
life.like-going to college or getting a job. There is 1ittle evidence that get-
ting an education is regarded as a privilege,. as an opportunity for .personal -
devglbpment and,enrichment, to be cherished "in its own right. Although schools
have not historically been known as belovéd 1%§kitutions by generatiops of stu-
dents, it seems that the.present generation of: students reftects.a degggr and |

' fundamentaTTy more serious negativism toward schools, teachers, and education -~ .

~in general. The indicators of such negativism are numerous andy in addition to

lack of mot1vtt10n, include the continuing.references in the reports ‘to boring .
classes, vandalxsm, disruptive. school behav1or .and pervasive anti- 1ntel]ectuaT

'attttudé& _ . :

As indicated ear?xer 1n this report, whale the condxtgons stqted above are
well dacuméhted in the studies, thera is'very little that relates to their eti-
ologi. What are the cond1t1ons--educat1one1, social, .psychological,  economic--
that develcp these unsatisfactory attitudes in many children and adolescents?
"How have homes, schools, and society in general fa11egs?3ch children to such an
extent that they become dropout$ from Tearn1ng and pre@lems both to themselves.

~and to the lawger social order? 'What chdnges have occurred in the ‘social system -

which account for h shifts in student attitudes and behavior? -students
who do well in their work often appear to be working for ‘external reasons., They
are concerned about grades and passing tests The question “N111 it count7“ is -
a]l too~familiar to teachers., K -

A . .

LI Y

v

" 18case Studies in Science Education, Volume I, op. cit., Chaptér 1., p. 89
1 19Case Studies in Sciegke Education, Volume 11, op. cit.,.Chapter-12, ' °
p. 18; 25a. | o |
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53;f mast perplexing prQblems in education and one*which dppears to be' in “obvious

o ?here is substantxa] evidence in these repcrts as we]L as. from éther organ1~

‘ .face af 1ntu1t1ve know]edge that what seems hxghTy re]evant to one who is 12,

: . . : ‘
¥ » , L . -~ . . . . s
. y " , ‘ . : Y .
s -y R . - - . - - *
-~ . - - . - . - € .

It'is hard to escape the canwntt1en that many, perhaps most,. students da .
not really-have a commitment to education nor do they feel any internal, ingrin-
sic need for self-fulfillment. thrcugh educational accomplishment. Thg so¢ial -
“turmoil of the sixties which-was an outgrowth of the V1etnam qoanxifghad a ‘
_very profound effect on the young which still, persists.” Student -activism suc-
cessfuTTy cha]lenged estab]ished authorxty ahd standards .in a wide range of
actians s S T q§ : , . ‘

. — PR . ) e, ¢

The questtﬁn of .how to motivate students will coht1nue to be oné of the .

.need of. further research and- analysis as well as act1nn programs des1ghed to . .
- recapture’ and redxrect studeft mot1vat1ons o \ o : S

T Ach{Evement IR 4 ,A.Q ‘f SR L e T

“iAIthough assggsment of student achxevement was not”a major fOCUS of the
stud1es: concern’ gver pobr achievemeht is reflected repeatedly by references to
unmotivated<and apathetic’ students.. A auatatien that catches the spirit of this
concern states . L SN weo o

. ~. . . n A . o

e . .in every s1te teachers, adm1n1strators and parents were saying
, that the children have changed. In*many respects they do not-Fike .
- the change, . + . Each generation clearly sees ‘that the younger
.~ folks do not work as hard as .they did. -And now children are seen to
... lack motivation, concern about the futune, and respect for author1ty
‘"They think too much about cars. They go off around the world. - They
- don't settle down to a regl 'job.". Teachers are as dismayed by this
view as other adults are.?0. o EE A S

zations, particularly the National Asgessment:of ‘Educational Progre nd the

eg£011ege Entrance Examination Board, to.support the position that standap of

“achievement have been falling steadin over the past décade or so. This includes.
students at all levels, including the college bound., Although there have been

© many. attempts to explaxn away this finding, the evidence appears to be convinc-

~ ing that the decline is real. The ebmplaints of teachers gelating to student
performance are numerocus and. among others include the allegation that things
must be taught over and over again. There also seems to be evidence’ that learn-
ing fails to transfer eff1c1ent1y.. Obvieus?y these are’/not new. problems, but

' they seem to be present in a more pernicious form than formerly. One would be.

" inclined to ask. whether ‘or not teaching is less efficient than it used to be, . .
" whether there are hew conditions or influences that adversely affect learning
.or whether studeats on the average are less capable than fermer generatiens of

-(‘smMmms S

Students appear to take a very short- range view of the value of educat1on
_Perceptﬁons seem to be that knowltedge should have immediate application.or should
clearly relate to job oppertunities. Such a view tends to fly directly in the
- o

-
.

) 2

FPCaSe’Studfes in Science‘EducatiS?,yVolume Ii,‘gg:'gjjbe’éhapter‘17, p.-25. .
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SR ,fﬁﬁ or 18 years of age 1§ likely td have been proven 1nvalad by the tune one
‘ has reached middle 1ife. In spite of this, courses that do not provide edu- .
catxon that is easily identified with specific job preparation 1nc1ud1ng

science, mathematics, and social sc1ences are called upon to Just1fy their 5
ntinued existence in-the curriculum. In brief, educatiop seems caught up in

-

*‘the issues of ‘general _education versus vocational educat1oh,-shdrt -range . versus_f

’: Idng range goa]s, and” economic versus humanistic cans1deratxons

» : (It seems bdth unfortunate and 1ncorrect that sciences are perce1ued to be ‘
#* re1evant‘on1y for those who are to.become top flight profess1dnalst It is not’
"~ 7. _  perceived to be significant in the-daily lives of average c1t1§s§§ A comment
- by a student c]early ref]ects thﬁs ub1qu1tdus view,
S W Nhen you do get 1nto h19her math and sté&ﬁce stuff, somet1mes you
feel unless you're remlly going to continue and be a physicist or -
. something, there's no reason to take it because you're never going
- 'to use it. Unless you're really planning on climbing the ladder
- . 7 and be way up—there It's practical to stop.?!

;/f;wd L Additxcna1 comments‘dn the general eduﬁat1ona1 functians of sc1ence are
' 1nc1uded in the segtron on-curriculum. o

ot Learning
e AJthcu%h the aréas of curr1cu1um and teaching w111 be considered in 1ater .
| S sections, it is useful at this point to point out some of the interactions that :
students have with both curriculum and teachers, The evidence from these
studies, indicates -that the NSF curriculum refqrm movemsnts ‘of the 1960s and
: part1cu1&r1y those in mathematics were not very successful. The several prdJ-
~ects are perceived to be e11twst in character One field abserver commentgd

*
¥

) < It ¥s perhaps xmpodtant to note that where the curriculum reforms
L \&f of the sixties found their main audience, and made their greatest
- M impact, was on high status, highincome, middle class sghool sys- -
- tems (witness PSSC, Chem Study . .). These were, after all ~
ihnovations that belonged pr1mar11y to elite groups: to the uni-
» ,versitxes the foundations, a few exceptional schools. 22 . .

o The reform efforts tended to emphas1ze the structure of the d1sc1p1ine, in-.
.t -depth learning, and laboratory'activities requxrxng considerable thought and

xinsight -To students 'who are now looking fog ‘relevance,” fulfillment of imme- .

diate objectives, job-related learnings, aMg practical app}icat1ons of science
to technology, the new curricula have little e\appeal. When these rigorous cur-

- ricula are placed in the prevailing school and community context and when all
the handicaps related to facilities, teachers not prepared to use the curricula,.

.

disciplinary problems, and the governmental requirements discussed earlier, it -

- is not hard to understand why they are having ixmxted success.

C - o - - ‘adiu A(d» A ;
s " : | B
R 211b1d Chapter 12 p. 23. :

v R . 22Case Stud1es in Scxence Education, Va]ume I, _E: cit Chapter 11, p. 27.
; ﬂ“_‘ X . Q . | X - . X . _“ : ) L .. . K » .w\u ) e
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_content is not really suited to their. Teve
-and too ‘abstract for most of the students. This may imply, too, that 1earn1ng : N

A

The hypothes1s that any subject cen'g% taught effect1ve1y in some 1nte1-

| lectually honest form to any child at” any stage of development provided the psy-

-~ chological support and rationale for curriculum reformers to introduce more
abstract and difficult materials at lower grade levels.23 It is difficult to
*establish a firm connection between such a psychological ‘concept ‘and some of the
content in the new curricula, but it seems reasonable td speculate that this view
ontributed to the limited success of ‘some of the new-programs. Teachers-inter-<
viewed in the case study reports ‘had very different notions abeut what mxght be
apprcpr1ate for children. 2h One teacher commented ’ t !

"Earlier and ear]xer we expect more and more. . Nhere Wil Jt end’ :
We pay for it earlier and earlier, too. Scand1navians do notr .
start: thewr children until age eight. Their literacy rate is
better thai ours. In two years their chxldren are caught up w1th

‘ the1r European counterparts.?2 -

The d1chotomy between students’ expectatxons and the gnals of the furrxcu-
lum reformers has already been pointed ‘out. However, it seems possible that

_ some of the present student disenchantment, their lack of motivation, their

boredom, and their lack of effort may be r?]ated to the igtt that the curriculum
s and that it is indeed too difficult

theories derived from carefu%]y controlled and ordered laboratories do not™ .
‘necessarily have relevance if the kinds of so¢ial settings Rreva1]1ng,1n most
schools where discipline concerns, peer pressures, and many dxstractions all

- Operate to underm1ne the effectxveness of the learning ﬂracess Lo,

In another comment related to student 1earn1ng, CSSE repcrted that much of
the instruct1on[observed could be characterized as moJecular rather than holis- ~
tic.2® This is'a key observation“and is probably related to a number of prob-.

- lems including the m1suse’of teaching materials, lack of transfer of learning, ’

and dull and unstxmuiatTng instruction. “B1g ideas" are more Tikely to be
retained by students than isolated facts. " Howeyer, many of the examples of
‘instruction that were reported in the CSSE study seemed to be emphasizing fac-

- tual information without placing it in the context of larger. canceptua1 schemes.

When learning is not placed in such an overall. structure and when it-is not
persdnalized or related meaningfully to the exper1ent1q1 backgxnund*of students,
it is un]mkely that it ww]l be tong remembered ’

4

£

_Aﬂxscypllne ' c , - -

L

Discxp]1ne in the public schools has become a serious problem. It is

'c~referred>to frequently by the field observers. One individual reported:

,’ ) N N .
> - 4 Yo

B 23Jemme S. Bruner The Procass of Education, Cambrfdge Mass R Harvhrd
University Press, 1961 p. 33.
) 24Case Studies in Science Education, Volume I, _E. c1t . Chapter 4, pp.
4-25.

25Case. Stud1es in Science Education. Volume I, op. c1t , Chapter. 1, p. 40.
26Case Studies n Sc1ence Educitlon Volume' 11, _E. “cit., Chapter 13, p. 44.
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Esic] works against these efforts to be-efficient and effective, was
the student. Not just his poor background, but his lack of comntt- -
ment to learning, his dxstraotabx]ity, his defiance of authority, = . -

. -=hers.too, of course. And these obstructions are not neatly con-

- tained so as to obstruct only the learning opportunity for that -

_ learner, but spill gver to impede the.whole class. The teéacher .
S > looks for ways 6f’1ntam1detanq or .cajoling, often wtthout succese -
. The teacher seeks to 1soiate on expet the mxsbehav1ng.student often L
I "withoutfsuccess 27 - e -

Y P

) ‘,‘ T ael e o e . o

The - major obstac1e {to sound instré&tion] it often appeeredgcwhat" 'jﬁ;“

’,;f’ e f The histéric conéeption of the schools as being "in loco parentis” has dis- = "

appeared. The general ambience of a perm1ss1ve soc1ety has made the -problem of
control. of students extremely difficult. ’ stc1p11ne in some schools has become
' such an acute problem that it seriou$ly interferes with the academic program.
- "It is a ‘source of teacher, frustration and tension and may be part of the expTa-
~nation of why standards have fallen and achievement scores have dec]xned ’
The erdsion of the school's authority has-not passed unnottced by the stu-
dents. - They have demanded and received rights and privileges whiech ¥n earlier’
days would have.been denied. Whether these greater freedoms have enhanced the
educational achieévement of children and youth is:doubtful. “That it has contrib-
uted to the difficulties and frustrations of me:ntaxning a sound Tearning envi-~
xronment is scarcely to be denied. y -

»

. ,»&. .
, -As a further index of prob]ems in this area, the field observers reported
S high rates of absenteeism, students wanderxng ‘the halls, and a flagrant example
© - of student disrespect for the teacher's authority. Although not reported in. «
these studies, actual physical gbuse of teechers has occurred on a fairly w1de
sca]e Verbal abuse of. teachers is a daily occurrence in many schooTs

Such counterproductxve cond1t1ons should certainly not be a]1owed to con-

'7*tinue to prevail. It is a majon educational problem when in the name of freedom 8

~and individual student rights, cbnduct must be tolerated that adversély affects
. the 1eern1ng envxronment to the detriment of students who rea]ly wish to-learn..

L4

» It seems clear that the notions of freedom and indiyidual rights for stu- -
dents have often been extended far heyond any reesonable limits and ‘as% resuit

"o " have often seriously impaired the ability of the schools to maintain an atmos-
o phere conducxve to effective leatning. It seems clear that suc freedoms are

- neither in the best interests of students nor of society. There is also a ques-:

tion of the rights of teachers to be accorded the respect, dignity, and consid-

_freedom for students in the educat1ona1 setting.

‘ L S .
1s the free and:happy student at least more effective as a citizen?
Is he a better person?. The evidence is not very reassuring. Havipg
dropped out of school he s 11ke1y to drop out of life too. It

X

12- Tazftase Stud1es in Scxence Educatior, Vo1ume II,“gg:jgjtk, Chapter 14; pp)k

Q 3 BV - ’f 1-\'1'2 ' “ A B L .

-~ —eration to which their office should entitle them, A recognized world authority
on Tearning has made some pertinent observations abontftheoimpact-of excessive .

~
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v -, . would be unfair tu Tet the hxppxe culture represent young peop1e
o, . - today, but it does.serve to clarify an extfemé: The members” of that
‘ "+ culture do not accept.responsibility for thejr own lives; they’ »
, sdﬁnge on the contrxbut1cns of those who have not yet been made free .
- and happy--who have gone’ to medical schodl and become doctors, or who, o
* have bedome the farmers who.raise the food or the worﬁe&;\eho preduce T
-

_the goeds they consume. 28
c‘l‘ I3 - c s s .= - Q. . 3 3 l. c.c * c cccccc ".'. - e - s - ‘.f\

. . The natural, Tbgwe;\ outcome of ‘the® strugg1e for personal .freedom ,

L A in educat1on is that the teach r should improve his. centrdl -of. the u" v
o student rather than abandon-it.  The free school is no school at - -
all.’ Its philésophy signalizes ‘the abdication of the teacher. The
teacher who understands his assignment and s familiar with the
behavior processes needed te fulfill it can have students ‘who not -

“only feel free and happy while they are being taught but who will .
continue to feel free and-.happy .when their formal education comes -

to an end. They will do so because they will be successful in IR
their work (having acquired useful praductive repertoires), because o
they will get on well with their fellows (having learned to under-"

. stand themselves and others), because they will enjoy what they do %
(having acquired the necessary knowledge and skills), and because

. o they will from time to time make an-occasional creative contripution.

| toward an even more effective and enjoyable way of 1ife. Possibly’

the most important cmnsequen is that the teacher wiT] then feel

free and happy toe 29 : :

- Peer'Pressure

o - N . R
LY L

The fact that the ma30r1ty of‘teenagers do not place a high vaTue on educa~-
tion has penetrated deeply into-the teenage culture. ATthough the studies do ~
not refeér po1nted]y or freeuent1y to this problem evxdence ef its ex1stence ‘
does sﬁnw up in a few 1nstances ‘ = . RS

Although the adverse fmpact of these pressures is probab?y greatest on .
m1n0r1tyf€ﬁ1]dren, on children of poyerty, and on children from.lower-class homes,
. all children are subJect to peer infldences. It is notable that the referances

" to to the peer pressure problem in the studies pertain in everx‘1nstance to chil-.

dren who are either migority or with Jow social stdtus. In one instance the .

- observer reported that "the cost of being interested in education and valuing

. . what the school has to offier is<that it had cut Heléna [the student] off from
"=~ ~the social life that perméates school for most students.®3® In another instance
7 the reporter stated, "T ‘ca11 Carmen ‘Jaitona’ (snotty) and otherfnames."31 -

. .
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28g, F Skjnner, “The Free and Happy Student,“ Phi De1ta Kappan, Septembex

1973, g ‘ .
. 2 Ib . p. 16, | o
: 3°Ease Stud1es in Science Education Vﬂ]ume _J; Chapter 11, p 38\
31Case Studies in Science Educat1on Volume I _E » Chapter 16
p 26 7. ‘
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~ In still one mnre~instance"ﬁt was stated of students in a ninth grade class ~
"some who &ren't so bright and others who are Bright are so heavily into the
'street' system of social relatians and so under peer-dominated social control
~ ‘that théy are lost to:the activities of the classroom."32 In the case of both =
' teenage girls mentioned above, they were minority students. These incidents
~ /reflect the considérable social pressures exerted on such children in trying to - &
. ‘ensure their conformity by nonachievement.. The price of academic success was |
o ~ ostracism by their peer group. Few children have the strength of character and
the socfological and moral supports to tvithstand.this kind of pressure: Thus,
- amajor problem appears tq be how one might reorient, the peer group {(a difficult
. .~‘t§Sk) or+ alterna ively, how one can help such studen to-maintain their goals
and aspirations’ and to protect them: from the sometimes rather savage assaults of
. their peers. . » ' - » R - o
The pressure to conformify by peers is also illustrated through another

A incident reported in which a student made an unorthodox but not necessarily. in-
, - correct response-to a teacher's question. The student was ridiculed and laughed
: at and even though the teacher in this instance had regarded-it as‘a "beautiful”.
‘and creative response, he did nothing to protect the particular individual from
being embarrassed by his peers.. It.might be argued that it is-a reasonable
resgonsibilfly ‘of the teacher to look for the rare, creative and insightful
response and .to.rise quickly to the defense of students who make such responses

= and thereby create a climate in which "the ynorthodox™ idea can.not only be
 stated, but be encouraged. : SN

“
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e | The heart of the instructional process is the teacher. In emphasizing the
importance of. the teacpér one worker made the following observation: e —

Teacher Is Key. What science education will be for any one child ‘
for any onk year .i's modt dependent on what that child's teacher
‘believes, knows, and does--and doesn't hslieve, doesn't know, and™
doesn't do. For essenttally all of the science learned in the
‘ - school, the teacher is the enabler, the inspiration, and the con- .
%, straint.33. o T N ' '

~

2 : A

- .+ It is an jrony of education that when teachers were regarded as Tow-paid
-7 .. -menials their control dver €hildren and the educational process in general was
almost absolute; yet, as feachers have approached a,more nearly true ptofession-
alism, the-controls teacfiers may exercise over studénts particularly, and to
o somd extent over cur®itulum and teaching materials, has been gradually eroded.
- Téaching today is not a particularly happy occupation and, any observer of the ' .
profession over a period of time is continually distressed by the excdus of many.
fine teachers to other occupations. Yet.this is not surprising when one ‘

£
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. d2¢ase Studies .in.Science Education, Volume I, op. cit., Chapter 9, p. 5.
33The Status of Pre-(College Science, Mathematics, and Scocial Studies Educa-

o tional Practices in U.S. Schools: An Overview and Summaries of Three Studies,
- op. cit., Chapter 19, p. 1. T EERE :
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.considers the frustrations that teachers must endure in the present educational
setting. ' ;. L

- * LI .
-~ 4 . : i . »

 ‘Teachers encountpr pressures from all kinds .of special interest groups.and
parents: There ave dBmands for’accountability, teacher evaluation and volumi-  °
nous records and_reports. Additional problems include, inadequate materials and - )"
supplies, poor maintenance for'equipment and insuffi§ient time to accomplish all
. of the assigned responsibilities. Considering all of these many factors it is
\“gajyonder that teachers are not highly, enamoured with many of the, curricular
~ innovations that are. presented to them. Yo wonder, either,, that teachers .are
_ occasionally hostile toward "scholar's help."3% {in spite of all these problems,
"however, there are many excellent’ teachers who can &nd do conduct first-class.

"> _ educatianal,prCQrams. 'Unfanﬁgnately,’their:nq@ggg‘is~insuffi¢ient. : -
Teacher Assignment and Misassiggment
and Related Probiems ) 2EN
// The studies provide some iﬁsight into. one of‘the mbst gﬁievéus probTeﬁsfin o
American education. It is also one that gets some of the least exposure. This -~

relates to the assignment of teachersy particularly at’ the junior and senior
high school levels. There are assignment problems in the elementary schogl but
they are of a different order. With regard- to secondary school teachers, one
hears @ great deal about the poor teacher preparation encountered. If one -
probes -beneath the surface, however, the ‘problem is often not lack of preparation =
but of misassignment. The data reported in the three studies give ample evidence
© that misassignfent is a 'very real problem and a common phencmenon. That there '
: . are administrative problems in making appropriate ﬂ\@;her assignments cannot be
<~  denied. There.is always an overflow section of English,.algebra, Ame{ican )
_history or other subjects that has to be taught. Nevertheless, theﬁgc re too
many instances where teacher assignments do not reflect this kind ofai%%iﬁis:
. trative necessity but, rather, result from inept recruiting, poor management,
‘Tack of g?anning,'orfother.extranedus factors. o A S

-

~ The problems are now intensified because many schools are faced with reduc-"
. tions in:force and retention and reassignments are made on the basis of seniority
rather than on curricular needs or professional qualifications. One teacher A
reported that half of the mathematics teachers in his school were really social
 studies teachers.3> In-other instances, the intenf of affirmative action seems
- .~ clearly to be circumvented dnd a fieldgobserver reported that in certain sites
- ~ they found “'kith anzvkin"‘consideratio s to be highly significant in teacher

employment. Somehog or other it seems that this type of provincialism should be
L passe. -~ . f _ S -

— wi " * evidence bresented in thenResearch‘Triang]eiInstitute study fﬁdiéatésythatA
o . in the juinior High schools on]g 28% of the mathematics teachers, 24% of the sci-
© +  ence teachers, and 24% of the ocial studies teachers had teaching assignments

restricted to these fields only.: The*ccmparablegfibures fph'§éniar high schools -

L — SR R - v |
. 3“case stidigs in Science Education, Volume 11, op. cit., Chapter 16, p. 2.
o 35Tbid., p. 28.5. . ST T
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wefé 27% for hathemat1cs: 27% for 'science, and 31% for sdc131'stud1es teéchers‘3§

Unfcrtunate1y this. information is not very useful since no evidence is provided
. about teachers' academic and professional preparation. It may well be that they :
have teaching assignments in mathemat1cs only" and yet be minimatly~prepared in
the field. The presumption probably is that most of these people were teaching

in: their major field but there is no evidence subMitted to demonstrate that this

s, Tn fact, so.. It -is certainly well known that a“great many,teachers are .
tegching outsxde of their major fields of preparatxon _Berhap the most impor-
- tapt questiop issenot whether they are’ teaching in mére than one- field but rather
how adequate ‘the’ preparat1on may be to tedch whatever it is they are assigned to
teach.. There might be.a redsonable ‘expectation, for example, that a physics
. teachékxwould be competent to teach an 1ntroductory algebra course s

. It is perhaps swgnwfwcant also to po1nt out that anly somewhat over 5% of,
school pr1nc1pals have backgrounds in mathematics and apprex1mately 10% have
~ backgrounds in natural science.?* This in itself m1ght give some clue to the
lack of emphasis or focus in many schools on’academic programs including those
in science and mathematics. It may also raise serious-questions about communi-
‘ties" values and the relative values they assign to-academic programs versus
other school act1v1t1es .

<

Preservxce Training of Teachers

None of the studies gives much xnformation about the presérv1ce training of -
teachers a]thaugh they tend to emphasize that, especially in the 1960s, attention

was fdcused on inservice education to the neg]ect of preservice concerns. 38 This .
~ appears to be one of the major gaps in the reports. Yet good preservice. programs

are the, best insurance for qua]1f1ed teachers. It is much mqQre difficult to
correct deficie®cies, pgrtxcu?ar]y in the atademic backgrounds gf teachers once
they have been certifie han it is to require adequate preparation prior to
_certification.3% As previously-indicated, the quality of much that passes for
. inservice’ educatzon is of dubious value and is hardly likely to compensate for
Vmagor defigciencies that may exist in the preservice programs. -Although accredi-
“tation Standards of various kinds have helped to ensure some measure of gquanti-
tative control--specific courses, number of credwts etc.--accreditation rarely
touches’ ypon. the qualitative aspects of programs either in the content teaching
areas or in the professxcna] educatlona] camponents , v

Although ‘many criticisms have been made of teacher preparat1on proqram§
the facts are that almost no major teacher preparation institution would graduate
and recommend a social studies student for certification as a teacher who did.
" not have a bread background in the social sciences 1nc1ud§ng the equivalent of a-

economics and political If the major should happen to be in one of
"these fields, then substantial work in American history and_a selection of non-
f Am3r1can h1story courses wculd be re uzred Similarly in blolagy, a teaqper -

-~

£ 38yeiss, op. c;t . p. 46.
§y3 Weiss, op. cit., p. 143. | o
o Suydam and Osborne, .op. C1t., p. 130. e -
Suydam and Osborne, o0p. C1t., p. 166. ‘ _ R \\< '
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~major in one field with supporting courses in such areas as’ geography, sociology, A
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recnmended for certification wou?éi typically have a koundt'gmundmg #n bctany,

zoology, and physiology, with required courses in genetics, ‘organic and inorganic

_ chemistry, microbiology, etc.. Other fields tend to 'show a sjmilar pattern with
.'adequate distributidn and depth in appropriate courses, at léast to the extent
' that such distribution. and depth can be acguired in a four-year baccalaureate

- =~ " . program of studies. It must be reiterated, however’ that no preparat1cn prograé

. . can campensate for faulty teacher 35519qments. o A b

« .

Probabl one of the mmst.serxous ﬁreserv1ce problems in science relates to

‘&;74 ~ * * the prepgration of.elemgntary schodl teachers. Elementary school teachers. are

reported to.indicate Ihat they hawe the greatest feelimgs of inadequacy with
respect to teaching $cience.*Y This.is surely partly a reflectionpf their
preparation. Often as few as*six hours of sCience may be required, which is

. 11ke1y to be a general survey type of college course or the ‘introductory courses -

in a major field. Hewever, the numbew of hours i< not necessar1]y an index of

quality. College science coursds provide practxcak]y no preparation of the kind
that would be useful to the elementary teacher in the classroom. - The professional -

preparation component of the teacher's education tends:to focus heavily on the
; teaching of read1ng -and mathematics, especially read1ng Professional prepara-
5 . tioh to teach science may be minimal.  The ARAS in cooperation with the state .
: directors of teacher certification has been active in addressing the probTem of
: teacher preparatmn‘L+

. . . -
*

The Ohio State Un1vers1ty study reflects some serious problems with respect

to-Jun1or high school teachers.. :Few. teachers prepare spec;f&cal]y to teach ~
. junior high school science. Most junior high schopl science teachers have been’
- = prepared to teach senior high science and thus have spec1a?1zed in biology,:
chem1stry, or .Rhysics. Jun1or“h1gh science is usually a mix of disciplines.
- Ideally it should address the uanue psychological and social needs of ear]y
_teenage xhildren ard junior high science teachers should be specially prepared

for 'this important task. Preparation programs focusing particularly on teaching

o« at this level are ccmparatively uncommon, although there has recently been some
enhanced. interest shown by teacher preparing qdinstitutions. The, Ohio State re-

port indicated that in 1968 there was a lack of basic objective evidemce on the -

effe;txveneés of teacher educaticn programs.“2 This situation still prevails.
There is no doubt whatever that many institutions of higher education have
teacher education programs but do not have e1ther the commitment or tha
) resources to prepare quality teachers A » . v
In the senior h1gh school it appears that pchTems at this level,as Far as
- formal preparation is concerned, are much more likely to be identified with the
misassighment of teachers than with the formal preparation in their specialized

~ - demic major to the rea11t1es of teachxng in seccndary schools stilv prevax]
- ‘

¥ . R oo [N . . ) -,

“Qwe1ss _E. cit., p. 142 :

. “lAmer1can Association for the Advancement of Science, Preserv1ce Science
" Education of Elementary School Teachars, 1970, and Guide?xnes and Standards for
.. ERhe Education of Secendary School Teachers of Sc1ence and Mathematics, 1971 ’

- “zHe1gesan et al, op. cit.,.p. 69.
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~subject field. The same questions of quaTxty and’reievancy of the typical aca-



- mal factor in the psycho-social setting of the

mtght very well be hxgh1y specxfxc Jobérelated 1earn1ng

-

F

Another issue that needs to be faced squareny is the relationship between .
the amount and quality. of: the teachers’ professional and academic préparation - !

-and the perfarmance of their students The small amount of evidence submitte

in.these studies.is not reassuring. It was. indicated that neither years of

~experience fdor advanced training. was 519n1f1cant1y reNated to differencés of -

frequency of .use of geod reading pract1ces 43 In‘anoer instance it was re-

 ported that research workers "found that there was no corrélation between, formal =

subject- matter‘preparatxan and teacher knowledgg of “the subject or between for-

: :_jmai subject=matter preparation and student cognitive learning."** In reviéwing,
,the research on mathematics teachens and the results of 'some major studies, it
‘was reported that "the teachers' characteristics did not account for a sxgnif1- '

cant portion of the variance"*> (in student performance) and there was "no sig-"

”n1f1cant corrglation between teachers' knowledge and performance of their stu- .
‘dents. neg Such fxnd1ngs raise serious questions about the nature of both pre- LT

service and inservice training programs and about both the professional and
academic components of preparation. There are certa1n1y a number of alternative

«exp]anat1ons that might be considered in exploring this phenomenon if further

evidence establishes its genera] vaTIdity It may-be that once a minimum com- |
petence in subject matter is atta1ned other “abilities:such s those pertaining .
to communicator, facilitator or mot1vator ‘roles may become more' important. Thus \
a m1n1ma]]y prepared teacher might be equally or morersuccessful than a colleague

" with more substantial academic. preparation who lacks personal qua11t1es or traits- .

useful in the classroom. Or it may be that tea}her preparation is such a mini-
school that it contributes rela-

t1v§1y s?1ght1y to the total variance in student performance. Still a third-

posslg111ty is that preservice and inservice programs are .just not relevant in

~terms of ‘the selections of subject matter and methodologies that are appropriate.

to elementary and- secondary school teachers' needs. Whatever the case, it would
appear that this is a major problem and one deserving of some serious exp]orat1on
by research workers. Obviously, the debate and concern about both pre- and in=
$ervice education for teachers-can be'meaningful only in the ¢ontext that such
training does make a difference in the learning and performance of their students.

Inservice\Training;of Teachers\\ : .

The concept o‘ inservice educat1on covers a broad spectrmn of act1v1t

.that vary greatiy both quaTitat1veTy and quantitatively. The report from %h1o “
"~ State states, "inservice education appears to mean different things to different

people, with Tittle agreement concerning its purposes. “47 One of the ¢riticisms .
teachers make of inservice education is that it is not "job specific." Locally
designed inservice programs for the purpose of introducing a new currxcu]um /

" On the other hand, graduate courses at a un1verS1ty are presumably Iock1ng )t o

| at broad cogcepts pr1nc1p]es, and problems in the f1e1d ‘They should be useful

'53Ni1ey and Race, op. cit., p 58 | > g o
“41bid., p. 161. . | L N )

“SSuydam and Osborne, op. cit., p. 144. o - | R
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- %7Helgeson gg al, op. cit., p. 70. S \ | :
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..tp the teacher but in a more general sense.. They would require translat1on,,.
-adaptation, and filtering to make them appltcab]e to the specific needs of .

‘dividual elementary and secondary classrooms. A professional teacher should
be able to make such a tran51atipn . s ' S

; In gerieral the teachers sgrveyed felt that the Nationa1 Scwence Foundation - -

Institutes were moderately sucgessful to successfugp“8 Théfe is-.a tendency to’’
Tump all of the NSF Institutes’into a single steredtyped category in the studies.
Like other stereotypes, this is subject to question. Undoubtedly the institutes
varied enormously in their quality and value. "There is not much doubt that
teachers would 1ike to see them continued, although there were occasional criti-
cisms of the programs. One.cannot avoid cons1der1ng the possible self-serving

good ratings might encourage reestablishment of the programs 49
One of the criticisms of the institute program was that generally they

tended to serve teachers who needed inservice training least. On the positive
side, the institutes served a very large proportion of the present leadership

. cadre in science education and provided them with exper1ences and perspectives

that they would ptherw1se have been un11ke1y to acqu1re

-

~ - .-

. Curriculum ¢

~ < : K . -

\ .

The last 25 Hears have witnessed unprécedented activity in the figld of
curriculum development. The aftermath of World War II, Sputnik, the Qold War,
the support by the federal government of various currrculum reform endeavors-- -
with generous support of many millions of doldars--an accelerated rate of tech-
nological development, student activism and various aspects of social reform -

have prafoundly influenced the cyrricula of the schools. School: curricula have -

been influenced by currents and counter currents including liberal and conserva-
tive jideologies, 1nnovatprs and traditionalists, accountability adherents, .pro-
moters of management-=by objectivés, elitist versus populist philosophies, and -
advocates of technologital applications to education, Cons1der1ng all of these

- forces seeking te change the educational curriculum, it is not-much wpnder that
-the school currwculum sometimes appears to be in d1sarray

Curricu1ar Innpvat1ons . , &

No period in American hwstory has w1tnessed the 1ntrpduct1on of so many

'eaucat1ona1 innovations, part1cu4ar1y in science, socjal studies, and mathemat-
-ics, as the last 25 years. There are those who feel

hat the innovations were
intrpduced with "insufficient rationale for sweeping changes in curriculum and
instruction."3! One of the problems has been the definition of "change."

‘Change may ‘be revolutipnary--change with a capital "C"--or evolutionary--change

with a small "c.” Even the mest conservative educator recognizes that neither

-
8

&

 48The reference is to the NSF- supported summer and inservice institutes
for precn1lege teachers that were a major effort of NSF in the 1960s.
- " #3Syydam and Osborne, op. cit., p. 167.

 S0Ibid., p. 136. L :
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" motives involved ih the positive evaluation made by many teachers who hoped that'



4

curriculum materials nor teaching practices can maintain a status quo position. /4,k.
Improvements are always negded in education. But, as the Ohio State review : |
indicates, there is a feeling that "far too many of them [new instructional

~approaches] have been promoted as panaceas, rather than as components in a
teache;;s repertdira; £o be used as children, content, dnd circumstances war-
rant." . ‘ . L s N ,

“Reform"_Efforts-Supported by NSF

. The reform programs sponsored by NSF have been perceived by-some to be in -
- the elitist tradition. They reflected a philosophical position that science is
an investigative and logical search for order and that content should be se}ectéﬂ
“and instructional materials developed in accordance with this concept. They _
were difficult and they were dempanding on both teachers and students. The
. emphasis was on siructure of the subject matter and much of the content was
abstract, perhaps most markedly so in the so-called "new mathematics." However,
‘ the NSF-supported reform efforts started justAbgfore or just after the launch- -
4\ ing of Sptunik in 1957 and were a response to the concernm that the United States
' needed more scientists to compete with Russia. The new curricula were conceived
of as elitist. Then in the late 1960s and early 1970s national concerns were -
refocused on such things as relevance, job-related learning, consideratioh of
opportunities in science for all members of society, and limitations and problems
of technology. These “deficiencies," evident in the reports, do not reflect -on
the purpose of the NSF-supported curriculum projects, but rather on the change
in direction of the purposes df elementary and secondary science, social science,
and mathematics‘ education. - : ’ ‘ o~

t The NSF-supported curriculum projects have had a strong positive effect on
precollege education. Perhaps the greatest value is in the influence that they -
have had on instructional materials produced by publishing companies. It is oY
probably the case that commercial materials have been ‘substantially impro@ed - ,
~either through the need to compete more favorably or through emulation, imita- .«

tion, and/or stimulation provided by the NSF-sponsored materials. No doubt cer- >
. . tain materials and practices were also avoided on the basis of observations of
B - problems with the project materials. Such influences will probably continue for
: many years into the future. . o :

t . . ) . . "l . . . ‘. . {f
Elementary School Science s ' ) ‘ '

.~

. Many factors have converged to centribute to a diminishing role for science |,
-and social studies in the elementary school. After the flurry of activities to
o + ’promote science and social science education in the elementary schools during \
“ o the '60s, there has been a gradual decline in emphasis and time devoted to the
| subject.>3 Factors contributing to this situation are numerous and ‘include the
. inadequate preparation of elementary teachers in science and the decline in ’ ‘
" student achievement which further stimulated the very strong "back to the basics" .

—h u> - -V“J . - . | f.» R

521hid., p. 58 S o S o
. >3The Status of Phe-College Science, Mathematics, and Social Studies Edum
~ cational Practices in U.S. Schools: -An Overview and Summaries of 1hree Studies,

. - op. cit., Chapter 19, pLB o .
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’ mnvement alohg with demands for acccuntabi]ity and confpetency! especially in
regard to reading and mathematics. The view is widespread and supported by
- Junior and senior high school science teachers that perhéps science is really
. not very “important in, the elementary school.®* One thing that is not clear from
a phi1csoph1ca1}po1nt of view or from any evidence inctuded in the three reports
- 1s why science vocabulaty, facts and- -elementary 1deas and concepts of 'science
" cannot be ysed as a(veh{cle for the reading process and for correlation with
school mhtHematics. This i% a point that deserves seripus' consideration by °
- school systems and other groups concerned with the quality of preco?]ege science. '
A mathemat1cs and social science educatxon ‘

‘ " The reports 1nd1cate strong negative reactions by teachers toward the mcving
down of difficult materials from higher grades into lower ‘grades.’ They resist
o the notion that better instruction medns harder instruction and by implication
. . they see such efforts as only increasing their difffculty in keepxng students
» motivated and responsive to the instructional process.3> This is.another point
“that should be considered seriously. Is the implication justified? Do teachers
need inservice orientation? B .

The "back to basics" movement is a fundamental determinant of elementary

-school curriculum today. .By some,. science and social studies are not included

among these basics, al}haugh why they are not is a pertinent quest1on Scien~ :

tific concepts such as’ time, -distance, gravity and life-maintaining requiremerts

t > of the living organisms are among the: most’ basic ideas that one can imagine.
The fact that natural science is not considered "a basic" is probably a reflec-

tion of some of the misconceptxons held’ abaut the sciences by society at Iarge

“Back to the basics" is supported by some teachers who' appear to be con-
.vinced that improvement in science education and in other fields is directly
related to reading ab111ky and ability to do mathemat1cs It is hard to fault :
teachers for such a view since reading and mathematics represent enabling skills’
~basic to Wkl other scholarly attainments. Very often the skill of wr1ting tends

to be om d.in the madern concept of “basics "
Read iMPmust have some contént’ and it is hard to understand why same read—
ing content cannot be based on ssaeg;e S :

- One of tgé interesting ideas tWat emerged from the case studies report was
that inquiry does not appear to [be] work!>¢ Anyone who has ever engaged in
serious inquiry realizes that nothing could be further fron the truth. How, then,
does such a perception emerge? Possibly it may be a reflection of the poor use -

‘ - of -inquiry techniques as they were observed in the cooperating schools. It may

~ - preflect the poor discipline or at least the considerable disorder that sometimes
prevails when students are involved in inquiry-type lessons or it may merely be
that productive activities were in progress which were not readily di cern1ble
to the case study ‘observer. Perhaps students were having. "too much What-
gver the explanation might be, it is unfortunate. that such a view prevaxls and

S4Tbid. , pp. 2-3. _ ' .
5sfase Studies in Scwence&Educat1on Volume- 1 ,.0p. cit., Chapter 1, p. 40.
S6Case Studfes_in Science Education, Volume II, op. cit., Chapter 12, p. 7.
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it g1ves credence to and support fcr more TGW—JeveT dr111 type act1v1t1es wh1ch
underlie -a "basics" phi1osophy There’seems to ba common acceptance of the.
otion that hard work is.good work. It may in fact of course be nothing of the
‘§§ort While 7t cgrta1n1y is. eg1t1mate qg‘gthe schoq1s to emphasize that out-
standing achievement regy1res frard_work, re seems to be a transfannat1an of ‘
this idea to the unacceptable "any"- hard work 1s good werk »57 o

¢
-

’Secondarx $choé1 Sc1ence ~f;':9.;i AN ,ﬂ ?, o
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: o Secondary school scence education seems to 1dck g ‘Sense of*dxrect1on and a e

| -7 theory and philosophy which should provide Quidance to curriculum development and:

;//f ) instruction. This may, in part, reflect the "elitist”” philosophy of the. curric- .
ulum develnpmant projects of: th3,1ate 1980s and’ earTy 1960s. In reference to

the natura1 sciences g the reviewers at Ohio State Un1vers1ty stated that in their

opinion "it appeags that the role of science in the secondary school curriculum -

for ggneral education remains unclear. What science students should learn alsga.:

; remains unclear."58 The Panel who.advised the writer of this report concurs ,

o ‘with this observation, but suggests that it may have applicabi\jty beyond the

- natural sciences and that it is time for the development of-a cgherent pht]csophy '

> and the estab]xshment of directions for all scxence education. ’ ’

e

, It seems aoubtful that there has ever been a time in which there*Nas so much
uncertainty about the purposes of education. What constitute an*approprxate o
genera1 education for all seems now to be in unpleasantly obscure question.  The °

rpose of education has been explored from thé times of the ancient Greek phi- ;'
1os phers down to the present time. Herbert Spencer's essay "What Knowledge Is
-~ pof Most Worth?"-explored the topic.>? More recently the fducational Policies

- Commﬂssion of the National Education Association -has issued statements relating »

to the general purposes of education in American society. Although such state- v
.ments may still be valid, they no longer ‘serve as guides and compasses. The . *
. three studies suggest that now is the time to Twok sharply at the purposes. of

education to’ our,scciety and particularly tp the role of science, mathematics,_ »

and the soe1al sciences in the education of American c1t1iqg§ | , e

o The curr1cu1um proaects of the s1xties, fcr reasons made clear earlier, did
.+ not address the problem of general education.80 One of the strongest criticisms
made by the reformers of the then existing science programs was. that there was

, too much emphasis on technology. It was their contention that what was really.
o " needed was more. attention to the "pure” science. In their view, this was urgent
o <. because of the Russian success with Sputnik and the ‘general high‘level of Russian
.+ technological adyances. What they.were interested in was training high grade ‘
-+ "professional scientists who could advance technologies related to nuclear energy,>

[ . PR

space explorationy oceanegraphy, and so on; that wcu]d enhance defense systems

and national security. - . _ . o .
. - S7Ibid., Chapter 16, \ %6, R .
‘ SBHeTgeson et al, op. 'cit., p. 37. ’ LR

- T SHerbert Spencer, "What Knowledge Is of Mcst North?" Educat1on, E L.
¢ Kellog% & Co., New York, 1892, pp. 5-69.
Case Studies in Sc1ence Educat1ont Volume II op. cit., Chapter 12, p. 1.°
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PO The new sc1ence curr1cula funded by NSF did not address techno]og1cal?y
L o based problems or the problem solving techniques, necessary for developing solu-
e .~ tions. ‘Students did not Jlearn of the relationship between.science and tech- -

nology, hence they were unaware as future citizens of the roles that research
" . and development-play in an industrial nation and the trade-offs and side effects
, .. 'that would affect them individually and collectively. These were not a part,
N ~nor were they intended by the curriculym developers to be a part,. of the curric-
. ulum developments of ‘the 1960s. Clearly future: curricuTum developers need: to be
“... concerned about introducing socwaT 1mp11cat1qns of stience into the seccndacy
~ 7 school curr1cu1um - :

Ceurse Sequences \\\;‘ o | _".

c There is no generally reccgnxzed sequence qf ceurses at the Junnor high Tevel
¢. in any of the science fields. At the senior high level, the sequence of* biology,
~ chemistry, and physics seems to be rather f1rm1y fixed in the natural sciences )
S but tends to be restricted to the group of students bound. fay college. For the
»* % - non-college boun#;-iology is typ1cally -the last and nn]y science taken at the
‘ ~*~ upper secandary schco? level.. _ A o _ .
: Both junior and senior high schoqls most frequently of fer American h1story,
although the content is sdmetimes included under the general rubric of "sbcial
- - -studies." Other social science courses most commonly. offered'in the senior hngh |
» - schce] are wgr1d h1story, American government, and §qc1qlqu . \\

- In mathemat;cs a fairly def1n1te sequence of 7th and 8th grades mathematics,”
- 9th grade (in some cases .8th grade) algebra, 10th grade geometry, 11th _grade- '

. advanced algebra, and 12 rade advanced mathematics® (trrgonunetry and calculus

.~ in sonte cases) can be identiRied for college preparatory students. Many other

» kznds of mathematics courses are alsq offered for students with dxfferent nbaec:

t ves.‘ . R \ ,

In large school systems‘%]l three subJect ‘areas are represented by a variety -
: of elective courses which may reflect accommodatian to either Tow or high- ab111ty
o . students, specialized academic or vecational interests or the use of local :

_ specia11zed resources. Electives include such courses as. physiology, astronomy,' -

;'zqoio%y advanced biology, and advanced chemistry among others in the naturang, o

... 7 sciences; black history, law, economics, geography, and psychology among otheY! S

| j.\\ » in the social studies; and probability and statistics, cqmputer methemat1cs and :

y business mathematics amqng others in mathematics.®!

A £
t

The Articulation Problem .. - SRR

The prob1em of what cught to ‘be taught' to=-whom, aﬁd\when, is one qf the ~
"chranxc dilemmas of education. F1tt1ng-e~twe1ve-year educational prqgrémstogether
. so that the basic facts and concepts come 4in’an appropriate sequence is the prob- -
s % lem of artwculatxon. The evidence submxtted in. the three studies reviewed

oo

f

5 Q, - s%ﬁs,;‘g.\p_“‘..c_i_j:‘_‘.,, p- 59.
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S 1ndicates that art1culatien;problems are widespréad. 52 Schools have apparent]y
| not succeeded well in develop1ng a coherent, articulated program of 1nstruction.
Articulation is most pressing in-a highly ordered amd sequential field such as
mathematics. It is less so §n science and still less so in the field of social .-
studies. Nevertheless, there is a need and a value of sequencing even in a less .
. Structured field _such as social studies since instruction can be more efficient
.and more can be-accomplished. Students also have.an.equity in articulation be-
cause of the difficulties which they may enclunter when they transfer between
- schools. or between school systems. and find themselves placed in classes for -
which they do not have edequate preparatien ObvweUSIy there -is a need for
H/art1cu1at1on between grade 1evels ' o
Some ‘of the fadtors contr1but1ng to poor art1cu1at1on incTﬁde the autonomy,
interests and qualifications of the individual teacher, nonsequential instruc-
~tional materials, lack of communication between 'teachers and between educational
units, particularly between the elementary school and junior high school and
between junior high and senior high schools. Failure to solve these problems
results in students who'complain bitterly that they have had the material before. .
-and they find it boring and unmotivating, or that.they are lost because they do

‘\k\ ~ not have the needed backjround. Teachers often counter~with the observation that
D U they may have had it, but they dxd not learn 1t, or converse]y, that they must-
T catch up. . ) A

o There are curwous 1ncons1stenc1es with respect to the problem of articula-
o " tion. Teachers have a disposition to."cover the material® and to justify their
- §l work as—prepareixon for work to be taken in subsequent grades. Strangely enough
teachers in these subsequent courses.seldom helieve that the material has been.
"~ thus;® a]though there is a w1despread "preparation ethic" it does not seem te bé
-consistent thh the apparent wxdespread lack of articuTatien ’

~

- Textbooks L '

. - One of the field workers (CSSE) pointed out é%at the heart of the fnstruc-
tionaT process is the instructional materials. .

Behind nearly every teagkher-learner transaction reported in the CSSE
F\htudy lay an instructional prodyct waiting to play its dual role as
o . medium and message. They commanded teacher's and learner’'s atten'tion.
. . . In-a way, they virtually dictated the curriculum. The curriculum did
g;f '~ not venture beyond the boundar:es set by the 1nstruct1onal materials. 63

\\:\ i - iq .

In the great majority of cases, the instructional materia?s are provided by .
the textbook Despite the 1amentat1ons of academ1c1ans professors of education,

Ny tice has cont1nuea to. preva11 and fleurxsh Nhen a practice contipues so long 5
e 1n the face of long standxng and, severe criticism by‘eu¢stand1ng educational
' ‘ leadership, it may be desgrab?e to examine the practice in censxderab]y more

-
R ¥
A .

: 62The Status of Pre-College Science, Mathematics, and Sofial Studies Educa-
S - tional Practices in U.S. Schools: An 0verview and Summaries of Three Studfes,
o ' ;Jl. cit., Chapter-19, p. 7. .

. e -thase Studies in Sc1ence Education Volume I, op cit., Chapter 13, p. 66,

A
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. more detail. »Nhy have textbooks had such an enduring quaiityAin>the educational

*

hY

I

process?
. )

From the tegﬁher'S’Qiew there are a éréat many pcsiti#e aspetts’td the use

‘A“bf’a textbook. A textbook provides a structure and-an outline of content. As .

~ .indicated in the spction on teachers, time is indeed a precious commodity and
‘teachers never have enough of it. The textbook makes minimal requirements on
" .the teacher's time, provides a base referencé for course requiremgnts which must
.- be met by students and minimizes the teacher's need to prepare special handouts
‘or other types of instructional material. Its use is expected by parents and =
- community, and it is not likely to be questioned as to.authenticity or appropri-.
ateness. -In short, teachers look upon the textbook to provide structure, con- .
- tinuity and a reasonable selection and boundary gf the content which should be
~ taught and as a backstop for questions that may be raised by school patrons. .
Packet and loose-leaf materials, teacher-made materials, etc., are far more dif--
ficult to keep organized. They increase still further the demands on the ’
" teacher's time through greater bureaucratic and administrative duties. They also
require adequate support staff (clerks, secretaries, aides) which is‘often not
available. If this is a reasonable analysis, then perhapsit is abpropriate to
Took at the manner in which textbooks might be used more effectively since it =
- appears that they will'be a fixture in education for a long time. o
‘Magy of the historical criticisms that have been made of .textbooks “have .
related more to the marmer in which they have been used than to the textbooks:
~ themselves. Very often textbooks have been used in a manner never intended by .
the author. They have too often been used.in a catechetical fashion rather than
"as a dependable source of information for use as a point of departure for fur-
ther interedting discussions or other. follow-up activities. They have often

.

S

- .

been used as a basis for rote learning with the result that instruction has been - °

barren and dull. Too often there has been a lack of application of textual mate-
rials in ways which are meaningful to the students. ' The" instruction has not

been personalized, embelTished or embroidered by additional examples ok illustra-
tions which could be related to the individual lives of students: Thus, it is a .

logical conclusion that if the textbook is to remain as a central feature of the -

educational process, strenuous efforts are needed to make the use of such an
instructipnal resource far more effective than it has often typically proven to
be. » ' | : SR o S oy

B

";Lahoratery InStruction

-

*

~One of the insightful paragraphs in the case studies‘re?ateﬁ to the changes-

‘LMA;which have occurred is the concept of what constitutes laboratory work.6% It is .

pointed out that new science-topics in the curriculum créate problems for Tabora-
‘tory and demonstration work, Many of ‘them do not lend themselves easily to the
. traditional formula which required the arrangement of material or equipment, the

‘qbservation'nffphenomena,;appropriate recording of observatinns,‘interﬁretaggons, '

conclusions, etc. The observer pointed out further, that such activities as
working with structural models of molecules, studying eco-systems in the field,
maintaining & balanged~aquariu@,~deve1aping‘a‘f§}m_or prints and constructing an

. +~

N . . . - “‘

. G4Case &es in Sl:iencé‘ Education, Volume II, gp. cit., Chapter 13, p. 9.
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© tory instruction. . This observat
" changes to accmmnodate these: 1nterests, then wbere is the rigor of scientxfic
methcd?““’ _

.to the historic submission-authority stance of - the schoo]s with respect to stu-

«‘;cz’/»(ﬁ" . o e 26 :3é3 N

electronic-circuit, all lack ada tability to the aréinary “fcrmu1a" of 1auera-_ -'( i }“
?cn prompted a reporter to ask "If the format >

As part of the inte]]ectua] revolution which ‘the curr1cu1um‘éeformers of .-

the '60s were seekwng to promote in the science curricula was an emphasis on -

the processes of science. Students were to exper1ence these processes primar11y
through discovery techniques usually labeled as 7nqu1ry If these'three studies
are any indication, quality inquiry type instruction is a rare occurrence. Testi-
mony seems to indicate that only the most gifted students are able tc prafwt frcm
this type of an approach to.any ccns1denab1e extent:th .

A

Whatever*®may have been the merits of this apprcach there are clearly a num-

ber of factors that make'its implementation difficult. Perhaps the largest

obstacles are in the demands placed upon the teacher. The problem of classroom -

management becomes a problem since it is more difficult to maintain discipline

and to keep many children busily engaged in productive wo Furthermore, mate-

rials must be assembled and prepared for the lesson and they must be col]ected

and stored following the Tesson: The demands for help from floundering students ‘

places great demands on the teacher during the 1nstruct1ona1 perxod _ R
N :

.There are probably other more subtle reasons why the inquiry approach “

| instructxon is difficult from the teacher's perspective. For one thing, it puts

the teacher in a more open-ended and uncontrolled situation and students are -
likely to raise questions which are very difficult to respond to effectively. Ll S
For .the 'minimally prepared teadher s especially, such situations are likely to
pose real threats to their own self- image and sense of adequacy. Perhgps even
more signxficantly, there is a standard expectation from: students parents, and
the ccmmun1ty at large that teachers "will know the answers. The teacher-as-

_authority is deeply ,ingrained~in American folklore and ‘any thing or process that

appears to threaten this stereotype is .likely to be challenged. The promotion -
of self-directing sKills and a skeptical approach to knowledge is also contrary =~

dents.

a

From the student's perspective, even a conscientious one, there are also

_problems; Students have been rather thoroughly conditioned to a deductive

approach. to learning. Any kind of 1nduct1ve Tearning, of which inquiry teaching

. is clearly an example, is likely to be seen as an unaccustomed mode of learning

and one that is not particularly appreciated Most students are "looking for
answers" and usually are not caught up*in the niceties of the processes 1nvo]ve¢- -
in obtaining or testing ‘the validity of knowledge. They are likely to view -
inquiry procedures as "beating about the bush." Admittedly, some teachers can :
make inquiry techniques work and can, change student perspectives. But such a -
teacher is indeed a rara avis. e . \ ) : o N

T . < . -

S~

651bid, : N : | L
" 66Case Studxes in. Science Education Volume IT, _g c1t., Chapter 12 p 7 'Gﬁ :
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From still another perspective, fﬁe use oninqdiry methods is artificial

‘and open to challenge. - It may be unreasonable to expect students to sort out

data and manipulate materials in ways that enable them to reach canclusions or

" make observations that were originally discovered and exp1a1ned by mature indi-

viduals with the best minds. Inquiry methods also raise the question of the

‘ efficiency of. instruction since they are time-consuming and certainly any Iarge-;

scale implementation of such a program will severely restrict the amounht of
coverage that canfbe expected. Advocates of inquiry techniques wz}{ureject this
particular view on the ground that skills and insights gained are more 1mpcrtant
than coverage geared to teaching programs. But this rejection will not 1mpress

many teachers who are concerned about the broad implications Qf local, state, or |

national assessment programs and their re]atxcnshﬁp to acceuntab111ty and the
‘teacher's own eva]uat1on& , .

. “Finally it seems h1gh1y probab1e that the 1nqu1ry mode 1is not an eff1cient
method of learning for a great many children, sometimes even gifted children.
Many students seem likely te profit much more from a structured aﬁbroach even

) though some exposure to inferential reasoning seems highly desirable.

" Whatever,may be the reasons, and several: poss1b111ties have. been suggésted
in the paragrdphs above, it is apparent that inquiry teaching has not been very"

.successful in the classroom jn the American schoels based on the evidence sub-

mitted in the reports reviewed. One bit of documentation provided for this

observationfis to be found in the Research Triangle Institute report which indi--

cates that manipulat1ve materials are used..less than once a week in more than

is the report that 9% of science classes never use manipulat1ve mater1als and
another 14% do so less than once a month. 67 |

. It is apparent that not cnly inquiry) but more traditional laboratory work
requiring "hands on" activities is not-as common as might be desired.

#

1Y
Teaching Resources

-

. . * - ) » - ‘
It is curious to note that the question of resources for the teaching of
sciences was never addressed directly and completely in any of the studies. Bits

“and p1eces of the resource story trickle through each study, however, and the -

t

‘half ofall science,-mathematics and social science classes. Even more distressing

story is not a happy one. Budget and fxnanc1ng problems are ident1fied repeatedly

as the most 'serious faced by the schools.®® Declining enrollments, increasing

costs, ‘taxpayer revalts and the shrinking value of the dollar are ail cutting

heavily into the financial resources of the education system. Of all the academic

areas of the curriculum, natural science education is hardest hit. This is so

-~ —becatise of the experiential, manipulative #ature of science pragrams ‘HWhite the ..

federally funded innovative curricula designed and developed by teams of experi-
enced scientists and educators called for student activity and the extensive use

~of concrete materials and experiences, local school system budgets were altered .

®

5{ .. “\ . . ) ) .

57wexss op. ¢it., p. 107.
r 68HeIgeson et al, “g,c1t s p. 133,
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DU s11ght1y, if atrall, to accommodate thﬁs approach to the ledarning of . the natura1
o ‘ social and mathematica] scienqgs. A v .

Teachers of the natural sciences ih ‘particular have reported inadequate
- funds to operate Taboratory and field programs and have’ indicated a special need
for fands to purchase'supplies on a day-to-day basis.6%70.71 A high Jevel of
frustration is experienced by them in attempting to prepare, -maintain,. repair,

4y

‘q ‘ ) 1nvent Y, order and clean up materials and equipment in addition to lesson pTanﬁ f'..

: ning, teaching and evaluating.- - These duties must be performed without the ass1s-
| ~ tance of paraprofeSSIQnal pelp.72

It is the- wr1ter s’experxence that the U.S. is aTmost alone in the world in
. this neglect of the necessary support staff for successful science teaching.
. Teachers and science.educators in other sparts of the world are appalled when
. they learn that the American science teacher is expected to manage without a
laboratory technician or: other paraprofess1onal'§e1p Such personne1 is con51d-
ered eSsent1a1 in most other countries, including develop1ng nat1ons ’

. ¢ “
. .

Some Imp]xcatxons

The three stUdies are provocat1ve and raise serious questxons about many
aspects of both education in the pciences and education in general in the public .
schools of this nation. The nature of the studies” was such that many equally -
1mportant probhems were either not touched at all in the studies or were alluded
to only in passing. The studies are rich ground which should be -plowed in the
futore foq implications of m:ssxng questions as well as for those that are

nc uded .

- &

Natioha] and Local Peroept1ons of the Eduoat1ona{ System

-

The studies reflect a difference between the’ perceptions of .the nat1ona?
government and. of local governments of how.schools ought to operate.’® Many.
national vs. local perceptions can be considered as paired opposites.  Some sug-
‘gested paired-oppbsite terms which could be used in helping to oTarzfy these
‘perceptional differences might be: "ideal" versus “practical” solutions, "Tong -
term” - versus "immediate" goals, "dollar effectxveness“ versus "educational
| effect1voness," "academic discipline” versus "student learning” orientation,

o : "individual student rights" versus "needed social controls,” .and “theoretical

- principles and solutions" versus "flesh and blood realities. " Other paired -
opposites could be selected to illustrate some of the perceptual differences at L
" the two levels. Such d1fferences are sources of confusxon, controversy. dxsrup-

o tien, andghostxlity

-—

-

rssweiss. . cxt s p. 126. |
°Case Studies in Science Education, Vo]ume‘{l *p_ cit., Chapter 13 p. 3.
71eTss, op. ort s p. 135. -
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* 73Case. Stuﬁ?@s 1n Science: Education, Volume II op. cit., Chapter 17,
pp ] 2 Cow ) . o - <t e
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The large-scale intervention of the federal gcverhment in education is a
relatively new development and the regulations and controls which have agcom-

. panied the federal dollars. have run headlong into one of the most cherished
of national traditions, namely, local control of .the schools. Local control has.

historically been eulogized as a typieally American inndvation and one which
insured that the schaols would be kept "close to the people." " The recent trend

‘to reverse such a long established educational doctrine could certainly be

expected to generate antagonism. , , _ f
, ‘ . 3 : ‘

~

| The developers: of the NSF-supported curriculum projects in the 1960s failed
tp give adequate.consideration. to many of the historic traditions in American L

education and to the social settings in which public gchools must operate. The
constraints related to budgets, teachers' time, equipment, bored and:unmotivated
students; community pressures and othey factors not seen-as formidable obstacles
te implementing new programs. K ' ’ ‘

1
v,

" There was. also a considerable bit of scapegoating at the time and schools

. of education were frequently identified as the culprits responsible for all that
~ was wrong with American education. There is still.some evidence of the continued

existence of the view in some agencigs and some legisiatures that colleges of

education cannot be trusted. is is evidenced by providing support for inservice

training activities of teachérs in non-college and -university related centers '

_and by other similar actions which tend to bypass™teacher, training institutions.

It is interesting to consider what the long-range qualitative implications of
such developments may be. The main point however is that.the deyelopers of the

~curricuTum projects tended to ignore the existing power structure. It was

certainly their intent to bypass colleges of education and, to a lesser extent,
state depargments of education in their efforts to reform’ the curricula of the
schools. The following excerpt supports this view. -

The projects had, in a sense, circumvented schools of education and
~ gone directly to the elementary and secondary schools in their dis-
semindtion efforts; as a result, many methods professors had not
. had a chance to become famiiiar with the projects and had, in a
. sense, been made somewhat "obsolescent" by them. Further, the
«  splitting up of the roles of developer and educator, which had for-
merly been combined in many methods professors who were both text-
book writers and methods teachers, increased the uneasiness of the
methods professors. Also the projects approach was at odds with a -
}_ common conception held by methods professors, of the teacher as
_developer of his/her-own curricula: ". ... methods teachers tend_-
to want a kind of social stadies that is not easily prepackaged."’" - .

_ATthough the committees and boards of directors. responsible for developing . -

thelnew programs were sprinkled with a few practitioners, and even an- occasional

_science educator, policy control remained firmly in the hands of academicians.

By now it is clear that the success of the refgrmers was only moderate. It is

also obvious that not all .of the shortcomings of public education can be laid at :
- .the doorstep of the schools of education. The implication is also evident that .
~ ‘any future national effort should make use of the existing %ower structure and

1
— [ . ~

- 7diley and Race, op. cit., pp. 138-39. = o | .
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_seek cooperative working relationships. w1th aI] those who may. be }eg1t1mate1y o
involved. Had this been done, many mistakes might have been avoided and millions -
of dollars of federal money expended far more efficiently. Support for this

»posit1on is found. in the following paragraph..

Policy formulation at the federéé level. typxcal1y has ignored exist- ~ ’
1ing practices in the schools except as mirrored in the disquietude L
of society. Information was collected after-the-fact of policy =
. decision-to confirm the actions taken. The amazing, significant
- conclusion indicated by this study is that progréss has been made
without systematic "information collection about existing practices. N .
Apparently, the secxeta}/po]1t1ca1 ethos is sensitive enough to the. -
goals, aims, and objectives of educatigh to provide: substantial e "
- direction. Thus efficiency in promoting change is the real problem ' 4
. to be faced. The imp]ication is thaf not only must appropriate kinds '
-of information concerning practice in the schools be collected: ' sound
application of this 1nformat1on must be made.’> =

R

"The Prob}em of Va1ues

The nat1on has moved away from the historic seETEZQItura] melting-pot con-
cept in wggghrpresumably all minority groups would be eveéntually fully assimi-
-Tated to.the concept of a pluralistic society where cultural differences are not
only tolerated, but are to be cherished and perpetuated. The emergence of cu]-
tural pIura11sm as a national goal has contributed to the present anarchy ip-
values. It seems to be tacitly assumed that, of course, values vary from culture
. ‘to culture. What is frequently overlooked is that there must be large areas of .

“overlap of values held by various mxnorxty cultures and the cultural mainstream. .

\11 Presumably such common values as respect for the individual, personal integrity,

and responsibility and concern for others are: character1st1c of many cultures.
What these common areas are need to be identified. The differences, to the x
extent that they are socially disruptive, should also be anaﬁyzed and understood'
.. and their implications for education made clear. .

A case is cont1nueu51y made for tolerance and toleration of cther people's
- values and actiomrs, '‘but even tolerance should have its Timits. As a society we
are certainly under no obngation to tolerate the values of the criminal subcul-
ture, for example There is too much of a disposition to accept the notion-that
one value is as good as another. and that any individual has a right to hold any

- .values Re desires. In spite of the prevalence of such a-view, neither education

nor society in general, can tolerate such value anarchy. Some of the reasnns
»fcr concern abeut values has recently been summarized as follows: ‘

$ Values are important because they nge dxrectxen and consistency
to behavior. Man is a social animal and he lives in a social world -
‘and, therefore, his behavior has social consequences. We are funda-
mentally and ultimately concerned with the values which people hold

£

A 75The Status of Pre- Co11ege Science’, Mathematics, and Social ! Studies Educa-
tional Practices in U.S5. Schools: An Overview and Summarxes of 1 Three Studi'es,
9p. cit - P 30 ’ B
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becausé of the impact of values on individual ‘and social behavior
and.social interaction. If this be true then some values have .more
"social utility than others and individual.man cannot unilaterally
determine for himself what values he will hold. A démocratic.

- society cannot long endure value anarchy for values are the social
cement which makes productive sccial intercourse a possibility. 76

One of the resu]ts of the emergence\of an emphasxs on cultural plura11sm is

. teacher uncertainty with respect to their appropriate role in the value orienta- |

tion of youth. There has been a tendency to shun responsibility in ‘this area.??
Education has become much more thorough]y secularﬁzed more "ameral " and

\ 611eged1y “more value free." -

\Evidence of the impact of p1ura1ism is apparent in the follow1ng citatxons

It is fairly clear why a h1gher 1eve1 o% constraint on the teacher,
as far as the expression of individual values, may emerge in schools

- with a highly diverse population: the teacher's values conflict
with tho(e of at legst some of the students.

R ) R S . . .
- . ’ o
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.,One result of heterogeneity was that teachers felt lgss influential
in the guidance of children. As pressures constraining théxteaching
of values directly were reduced [sic: increased?], the teacher's
‘perception. of ‘his/her function seemed to diminish toward one of
relaying facts.. At any rate, we often found ‘that physics and chem-
istry were perceived as cut-and-tried collections of facts that

- could be adequately treated by simply relating ‘them, without emo-
tional connotations, without enthusiasm, without excitement w1thout
.creative insight.”8 . .

To the extent that teachers perceived the teach1ng of values as their respon-.
sibility, they tended to restrict their teaching to “safe" areas such as "study

har& " "be a-good suber&1nate,","werk carefully," and "be productive. " The Case
Study reports-tended to subsume the inculcating of such values under the general

- “rubric of "pupil socialization." Although these are surely important, they
- ignore more important overarching values. It is not only what students know and

can do; it also what they are disposed to do with such knowledge and skills and
how these Tearnxngs can be selated to the Targer ind1v1dua1 and social good.

[ U

| 75Herber£ h Smith, Science Education’ Past or ProTagge,@!§78 AETS Year—

Abnok Association for the Education of Teachers of Science, ERIC Infermatxen

Analysis Center, Columbus, Ohio, p. 226.
77The Status of Pre-College Science, Mathemﬁt1cs, and Social Studies Educa—

~~ tional Practices in U.S. Schools: An Qverv1ew and Summaries eF’Three Studies,
1qJ§' cit s Chapter 19, p. 4. ’

"t

Case Studfes in Science Educatxon Velume II _E. cit , Chapter 12, p. 32
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The question of values is.a concern for a11 of educat1on--not just- sc1ence
- educatzcn.\ The question of values was 1mp1:czt in many places in the case -studies
. but explicit in only a few. The question of values in educat1an is worthy of fur—
ther study : . L
> ‘ "

Pl

5A ‘ ~ Some Action Imperatives

&y

1. The contribution of science to the total general education of students needs
.~ immediate attention. This is important for all students. It is especially
. critical for those who will graduate from college dnd who will eventually .
o assume leadership positions in business, industry, and government but who
will not pursue study in scientific fields. One of the constant complaints
. of members of the.scientific community is that key executive and legjslative
leaders do .not understand their needs or the need for a contwnu1ng commi tment
" to basic research. Whether better general education in science, which would
explicate more fully the nature of sciance and its contributions to mankind,
- would accomplish the needed orientation for leadets in Key positions who are
.. not scientifically oriented as well as.meet the needs of noncollege-trained
citizens is-perhaps uncertain. Nevertheless, the general education problem -
"~ 'seems unsatisfactorily solved at the present time. If citizens are ever to
- fully appreciate and understand the technological society and its prob1ems,
- & minimum background in the sciences is essential, ,-\
2. The "back-to-bas1cs" movement is an established reé]ity. What concerns many‘
informed people is the narrow construction placed on the concept of "basic.’
e ~ The argument for science as "basic" as well as a component of general educa-
RI "txon _should seem irrefutable in the cantemporary world.”®

K3

3. Counse11ng'of students appears to be either nnadequate or ineffective or
.both. Sound counseling should help to establish long-range personal goals,
- provide adequate career orientation, ensure appropriate selection of courses
and programs and help students to establish wholesome relationships with -
teachers and the schools. Counse11n§ of girls and minorities po¢~to take
science and mathematics courses is particularly deplorable. Effective coun-
seling should help to solve disciplinary, motivational and ‘academic problems. -
It does not appear to have been notably successful in these areas.

S ' 4. The problem of student motivation is critical. The educational and social
o -~ conditions which contribute to student apathy need ta be identified and cor-
‘rective measures taken. Efforts should be taken to determine if there is a
-physical basis for some of the problems: fatigue, inadequate dxets, inade-

-quate sleep, drugs, ‘or ather physxca? factors.

S - - OO O S

'5, Discipline is an 1ncreas1ng]y ser19us problem Efforts need to be taken to
~ reestablish the authority of the school and its agents. School personnel
should be protected from frivolous legal .actions. . Harrassment and intimidation
of teachers by students, parents and overly zeaﬂous bureaucrats must be stopped.

-

. ?9Howard J. Hausman, Choosxng a Science Program for the ETementary Schoo]
Counci] for Basxc Educatzon, Nashington D.C., 1976. .
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‘activities on a systematic planned basis, other man1pu1at1ve a

oA,

-

-

There needs to be a reaffirmation of a concern for quality (:‘ehucatxon‘ The

- egalitarian philosophy reflected in many educational practices has had the

unfortunate effect of encouraging regression toward medxocr1ty Jdn many parts
of* the school curriculum. Efforts to reverse this regress1ve trend are:
starting They should be encouraged and supported.

Professional educatwon of teachers needs to be reexamined ‘and h1gh qua11ty
tandards set for both undergraduate and graduate education and for accredi-

. tation and certification. Graduate study in any field requires reasonable
blocks of time and periodsof more or less continuous application. It requires
excellent 1ibrary resources and extensive use of such materials. "Interactions
over an extended period with peers deeply immersed in common problems has long

been recognized as an exceedingly important aspect of graduate study. Appro-

priate courses in.major supporting d1sc1pl1nes shou1¢ be included.

The kind of éducation many people believe to be important is difficult to

implement under:present conditions in most schools. This 1nc¥g\es,‘1aborat@x
jvities, lec-

ture demonstrations, field work, and discovery, inquiry, or other inferential:

K teaching modes. In the past science teachers did more of these things because

they had more time and frequently did a considerable portion of their prepara-

1
L mrm iy
Nt em gl et

tion after school hours and on Sathrday mornihgs. New constraints now operate

‘including union rules, busing schedules, more administrative duties’, larger

school districts with greater commutxng time and d1stance for many teachers
and other factors ‘} A

A rqgsonab1e solution\to the 1acP of teacher time“is to provide paraprofes—
sional assistants. Paraprofessionals can perform such duties as setting up

- "and taking down laboratory and demonstration equxpment, maintaining store-

Coa,

10.

~ tiona

« labor

‘rooms, checking inventories, ordering supplies, preparing reagents, making
_mwnorﬁrepaxrs, maintaining equ1pment dispensing.storeroom supplies td stu-
fdentsg and ma1nta1nan aquaria, terraria, and animal cages. .

Under;the Natlona? Defense Educat1on Act millions of dollars were spént for
tory equipment and, facilities. Judging from the” evidence in the three .
reports reviewed, a large part of this material is probably.unused or inoper--
able.’ This is poor use of federal funds and is probably part1ally a reflec~ :
tion of in equate technical assxstance for teachers

Efforts to improve the “educational enteggrise should utilize a team approach.
The curriculum projects of the '60s ten Mo bypass 1mportant segments of

~ the profession. All.resources available should be tapped in large-scale

~ efforts to improve curricula. UWhen federal efforts in curriculum reform are

~initiated, most satisfactory results are likely to be obtained when state and
Tlocal agencies, academicians, professional educators, and practitioners are

involved. Total involvement should occur ,in the formative as well as in the

productive and dissemination stages and it should be genu1ne partic1pat10n at -

all Iévels 1nc1ud1ng the estab11shment of paT1cy

(. .

,Final!y, and extremely important, efforts to improve ‘the ‘schools must start

with tonsideration.of the social environment. Unless the realities of the-

- many pressures on the school -administrators, teachers and students age under-

stoodg efforts to reform the curriculum or ahy other aspects of the educa- .

| estab11shment are likely to be abortive.
e : .33
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- Study and a definitive statement of the relationship among general _college pre- .

&a

[ o - e . 4
¢
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The ten action 1mperat1ves identified above are 1ike1y to remain empty state-
ments unless solutions can be devised whith will move from mere problem recogni--
tion to ‘action programs. The three studiés document convincingly that there are

serious problems in American elementary and secondary education. <Science, broadly

~defined to include the natural sciences, mathematics, and social studies, encom-
pasess a major port1on of the total secondary school curriculum and is heavi?y A
represented in.the e1ementary school curriculum. It is also apparent that many

_ of the implications for science so defined. overlap into all-of education. Thus

- it may ber impractical to try to extract science, broadly defined, from the.larger
“matrix and treat it separateYy In many cases, it is unrea11st1c to use the

broad definition -of science. * The 1aboratory materials and maintenance problems
~ are certainly of a different order in the natural sciences than in eithep math-

- ematics or soc1a1 sciences. There are certa1n1y many other d1fferences

These ccmplgx1t1es add great1y to the d1ff1cu1ty in ident1fy1ng mean1ngfu1
courses of action. The panel senses that we are at a critical turn1ng point 1in
American education. The confluenge of important social, economic, and edutational
movements seems evident. The era of the great curriculum projects is passing
irfto history and the goals and purposes of education seem once again to be called |
into question. It is within the context of these observat1ons that the following
recommendations are made.

ry - R .

Recommendattons

RecommEndat1on 1

[

Members of the panel agree that a cemm1ss1on of the highest qual1ty with
nationally recognized and respected leadership should be established to reexamine
in depth the goa?s and purposes of ‘American elementary and secondary education
and to issue a major new statement to establish a framework for education and to .
provide a rationale and justification for new directions. It is the conviction

of the panel that education-in the sciences.shouid be.a major component of all

three areas--general, college preparatory, and vocat1ona1--and that national
attention nee®s to be directed to the serious problems in scienceras well as a11

‘ af educat1on

t

The “Comm1ttee of Ten"80 was able to redxrect educat1on through its efforts

over 85 years ago and major statements on general education emanated from
Harvard8! and the Educational Policies Commission of the NEA82.83, 84 in various
publications of over 30 years ago. But attention to general education and to the
broad aims and purposes of. education has tended to be subdued in recent decades.

‘paratory, and vocational education goals are urgently needed. ' The socidl and
po]xtica1 context for educatxon and the needs of the citizenry are now so sub«

N

-

9°Nationa1 Education Association, Report of the Committee. on Secordary o
School Studies, Committee on Secandary School Studies, U.S. Bureau*of”E&hcatxon
BuTTetin No. 205, GPO, wash1ngton, D.C., 1893.

81Harvard Unxversity, General Educat1on in a Free Societx, Committee on the
Object1ves of General Education in a Free Socxety, Harvard Un1vers1ty, 1945

. 82-8 L’Fm" c1tat1cns, see page 35. S
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'>4-»stantia11y,changed that former statements are nd']dﬁgerisuitab]e to the new cir-
- cumstances. ‘ : ' .

| PN - | . ;‘
The proposed commission should be free of bureaucratic and ‘institutional

- ‘constraints and provided with support staff and time to conduct their study. It
‘would be desirable for the commission to be created by presidential appcintment

and preferably to be funded fruﬁ'nongavernmentalyagencies:

- Recommendation 2

- The panel recognizes that there are many mére 1imited problem areas ynsuited
to detailed exploration and attention by a commission charged with broad and
sweeping responsibilities for examining the educational establishment of. the

. nation. Some areas will require persistent research efforts over time by‘high1y » "
- qualified specialists or teams of specialists. The panel suggests the following
‘as examples of areas which it perceives to be in need of major research efforts.

. = he

'a) "The student” is seen as a rich source for investigation. -Jhe portrait-

of ‘many students -which emerges from the studies is not a very flattering one.
Such terms as bored, apathetic, lazy, unmotivated, and uninterested are applied
frequently to students. Research on motivation; counseling effectiveness; learn-
ing; impact of social factors including peer pressures, home tife, community dis-~-

tractions and schpol activities; and attitude formation and change seems badly

needed and its results need to be applied. Little is known about the impact of

the curriculum on the individual student. This is an area where study is urgently ‘

needed. Continued support for, such efforts is recommended.

b) Effort§~are needed to protect students against,the misassignment of

~ teachers. This is a serious problem and one which is likely to grow worse because

0 prevalence of reductions in staff in many school systems. WAt the very -
least, the géneral public, the state departments of education, and various accred-
iting and regulating bodies should be urged to give their attention to the.prob-

- lem ‘and to do all they can to mitigate i'ts effect. More reliable data on the
~ extent of the problem is needed. . ’ - , | : -

s

¢) Inservice education of teachers continues to be a problem area. While
there is .general agreement that teacher renewal and updating is a necessity; the

~manner ‘in which it is to be accomplished is far from\settled. Mechanisms need

'to be devised to monitor the quality of insérvice edusation. Graduate.schools )
and accrediting agencies need ta reaffirm their concerns for quality. Research
’ - P . : . . : : ’ %

~ ! Co \

_ ®2National Education Association, Education for ATl American Youth, A Fur-

- ther Look, -Educational Policies Commission, National FducaEion Association, 1952,

National Education Association, The Purposes of Education in American -

Democracy, Educational Policies Commission, NationaT Educafion AsSociation, 1938.

NatiqQnal Education Association, The Unique Function of Edugation in Amer-

fcan Democracy, Educational Policies Commission, National Education Association, ,
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is needed on all aspects of teacher inservice edutatxon programs but espec1a11y
_on the aspects relating to qualxty.

< d) It 15 recommended that support be sought for programs and stud1es to
determine what the contribution of paraprofessionals might be witn special ref-
-erence to increased teaching effectlveness and increased student learnings as

indxcated by their. performance. - - T

’“A*» | e) Extensxve investigation of the functxon and roTe of values in the educa-
‘tion of ycuth is recommended. Thxs is an 155ue that should also be a concern df

‘the commission (Recommendaf1on 1)
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