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FOREWORD

-

Volume II—Appendix of The Report of the Science Curriculum Review
Team on Pre-College Science Curriculum Activities of the National Science
Foundation includes many of the basic documents used to arrive at the fin-
dings and recommendations contained in Volume I. These are supported in
many instances with substantial additional documentation too voluminous to
publish. : S

Included as Appendix 1 are the letters ana memorandum establishing the
purpose of and charge to the Review Team. '

. ..A,ppéﬁdix 2 contains an historical overview of program-growth and the
factors that impacted on NSF policies and programs, including a description

of Congressional interest, National Science Board involvement, and the .

current approach to pre-college science education reflecting the influence of
the Executive Office of the President. :

Appendix 3 provides an analysis and background of distribution policy .
and financial' arrangements. It also ipcludes a summary ©of 0versight.

procedures.

Appendix 4 contains the five summary case studies developed as anaidin

... staff and Review Team development of the observations and policy issues

presented in Volume I. Synopses of these cases can be found in Section II of
Volume [. '

Appendix 5 is the summary audit prepared by the NSF Audit Office of the
five.projects selected for case study.

" Appendix 6 contains two commissioned papers which present some other,

views on support of curriculum development and implementation.

Appendix 7 is a table summarizing project funding, developer, publisher,
and royalty arrangements. : .
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Append'ix 1

the Rev1ew Team

Letter from the Dlrector. NSF to Congressman Olln Teague, -

March 17, 1975~—— et

Letter from the Dlrector NSF to Congressman Olin Teague April

1, 1975.

Letter from ;he Dlrector NSF to Dr. joel A. Snow, Director, Of- |

fice of Plannmg and Resources Management April 2, 1975.

.- Memo from fhe Director, NSF to CWan Science Cuvrlculum

: Rev1ew Team April 17, 1975
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ST o - " March 17, 1975

OFFICE OF THE
ODIRECTOR

"Honorable Olin E. Teague

Chairman '

Committee on Science and Technology
House of Representatives A
Washing on, D. C. 20515

" Dear Chairman Teague:

I have now had a chance to talk about MACOS with a number of
‘members and’staff of the Committee on Science and 'Technology and
especially of ‘the Subcommittee on Science, now that all have had

~‘a full opporturity to see all of the MACOS material--films, teacher
manuals, student pamhplets, etc. The top leaders of the NSF staff,
including the Director, Assistant Directors, and members of both
the Executive and Management Councils and others have also examined
the material. '

Because of the concerns expressed on all sides of several issues, I
haveé decided that, regardless of what action is taken by Congress,
“no further 1975 funds will be obligated for MACOS, and no 1976 s
‘funds, if authorized and appropriated, will be obligated either

for MACOS or any other precollege science course development and
implementation until we have conducted a thorough review of the
NSF effort in these areas. and reported to the National Science =
‘Board and Congress with recommendations. 1 will assign a top-
level group of staff from"the\Fbundation with some members outside
the Education Directorate, together with some carefully chosen
outsiders to make this report to me. . .

"I have also considered the possibility of recalling the MACOS
portion of the implementation grants made in January and announced
: publicly on January 15, 1975, before any of the current discussion .
o MACOS Was broughit to my attemtion:i—Personally;—I-do-not

believe that this can be done without opening the door 'to counter
protests and claims of censorship. 1 will discuss this with the
National Science Board during their meeting on March 20 and 21
after which time I will determine whether or not this can or
should be done.
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As background to_the following examination of MACOS issues, I would
like to point out that there should be no surprise on anyone's part
that NSF is in this kind of precollege (elementary and secondary
school) science-course development and implementation. MACOS is
one of 38 courses developed since 1956 in.physics, mathematics,
chemistry, biology, anthrdpology, geography, sociology, engineering,
_general science, political science and others. Some of. these are
greatly successful and.very well known in and out of education

. circles. Others are.only in their early implementation stages.

_ Furthermore, there are an additional 12 courses, still under
development, in biology, mathematics, interdisciplinary -science,

" psychology, algebra and other fields, which_have been started in
the period from 1968 to 1974. : ' ’

The Congress, responding to recommendations from different segments
_ of the educational and scientific communities, has long encouraged
§ us in this kind of science -education venture.

The controversy over MACOS has several different focal points which
I believe can be summari?ed by the fcllow1ng questions: .

1. Is the scientific material truthful and factual?

2. 1Is 1t a proper collection of material for fifth and sixth
graders? ' -

3. Who should decide that question?

4. Do teachers carry the class discussion far afield from the
- content of the recommended material?
[
5. Has the NSF followed propervcontracting proeedures in the
development and implementation of MACOS?

6. Does the NSF go too far in 1mplementation of precollege
science education .courses? ‘

7. What evaluation procedures are proper for MACOS and similar
" courses?

8. Has NSF had a broad enough examination\of the total coverage

-wwofmitswpreeollegemseieneemeourse~developments?

"I wculd like to speak briefly to each of ‘these questions, although
clearly each deserves a very 1ong treatment.

1.. Is the scientific material truthful and factual?

From my examination of the material and from conversations with
experts in the education and anthropology field, I believe that there

h
/
T ' ;
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e is4general"agreement”thatAthevscientific material on which the course
- is-based’'is accurate. Any action Congress or NSF or anyone else
might take based on this point would produce a large flow of positive
- opinion about the accuracy of the course content of MACOS.

2. Is it a p:bpgf collection of material for fifth and sixth
graders? : '

There is a sharp difference of opinion of this point. . Some

believe that parts of the material are too gory. Hardly anyone
__believes that there are not gory parts in some films, but the

difference of opinion comes in attitude about when such material
should be exposed to students. Some believe that sex is over done;
others are on the opposite side. Some believe that the material
in toto reinforces strong family traditions; others feel just the
opposite. There are similar disagreements on other topics such
as crime, communal living, etc., which generate strong emotions.
In this area, value judgments are ‘'sharply held.

3. Who should decide that question?

We cannot say categorically that all fifth and sixth graders
should see this material or that none “Should. There clearly are
strongly held opinions amongst scientists, educators and many others
that this is a proper and very desirable course for that age group.

There is clearly opposition to this opinion. - - )

An important practical matter as far as this material is con-
cerned is that this course is widely available. The decisions as
to whether or not it should be taught or whether it should be /

" elective or required are now out of the.hands of the NSF and ﬁ%e
Congress. These decisions are being made by local school systems,
and I believe that this is the proper decision point. .

In treating questions 2 and 3, I have considered the suggestion that
the NSF contact every school board to inform them that the course
has generated controversy and that we urge each school board to
have a very thorough examination by public officials, teachers,

parents and all others of the commumity; working together, before

deciding upon use. I will discuss this possible action with the

National Science Board on March 20 and 21. Clearly, there are
------------------------- pros-—and--contras.-to.such.actioni ' :

4. Do teachers carry the class discussions far afield from the
' content of the recommended material?.

We believe that this is entirely a matter for local judgment.

5. Has the NSF followed proper contracting procedures in the
development and implementation of MACOS?

~ What I have learned to date on this point indicates a positive
answer. We will of course continue to pursue our investigations
L/

5 /
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" of this point.

6. - Does ‘the NSF go too far in implementation of precollege
science education courses?

We have responsibility to respond to positive needs for help in
implementation. However, as mentioned earlier our 1mp1ementat10n
will be reeXamined by the National Science Foundation.

3 o -
7. What evaluation procedures are proper for MACOS and similar
' courses?

We have had evaluation during the course development and
implementation. Now we are proceeding more to independent evaluators
of courses after they have gone into school systems. We at NSF
will be do%ng much more work along this line in ‘the future. .

8. Has NSF had a broad enough examination of the total coverage
of its precollege science course developments?

This is another question wh1ch must be discussed within the
Foundation with recommendations made to the National Sc1ence/Board
and other interested parties concerning the future of thls/act1v1ty.

. i
I hope that further attention by the National Science Foundation
staff and the National Science Board will bring this broad act1v1ty
under oversight which is satisfactory to the Congress.

Sincerely yours,

H. Guyford Stever
Director

T S \
!
Copy to: Congressman James W. Symingtonk
Congressman Charles A. Mosher

;

O
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. April 1, 1975
OFFICE OF THE
DIRECTOR

Honorable Olin E. Teague

Chairman .

" Committee on Science and Technology
House of Representatives
Washington, D. C. 20515

Dear Chairman Teaguet

At the National Science Board meeting on March 20 and 21, I had the
opportunity. to brief the Board on the recent events related to the
curriculum project "Man: A Course Study" (MACOS) and the current
discussions surrounding it and the general question of course
implementation. We carefully reviewed in detail the points made

in my previous letters to you and Mr. Conlan on the subject. As

I indicated in my letter of rch 17, I asked the Board to consider ﬁ
several questions that were unresolved. . !

In this discussion, the role/ of the NSF in science course development
was reexamined. The Board continues to believe that the NSF role is
that of selecting science course?ﬁgvelopment projects which are
believed to have significant promise of strengthening science
education. In that selection NSF must ensure that:

o .the-proposed subject matter fits within reasonable limits or
B norms with respect to educational value;.

o the scientific content is accurateé;
o the course develbpers'are responsible and competent persons;

§
o -the institutional and contractual arrangements are sound.

 The Board concurs with me that it is not the perégative of the NSF

to dictate what course material should be taught in primary and
secondary schoolsl!or in the colleges and universities. That is for
the appropriate local authorites to dccide. That has always been
our position. : ‘ "

In imﬁlemenpation of courses, the Board agrees that NSF has a
responsibility to help sciepce teachers at all levels become
acquainted with a variety terial. Our implementation efforts
should not be solely concerned with NSF-funded course developments
but should include a variety of good science courses wherever
developed. \

7 \‘\
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As has been our policy, the Board reaffirms that no material may be
i marketed with any NSF endoresement and that printed mater1al should
v contain an exprEss disclaimer.

by the NSF, as I outlined in my letter to you. My suspension of fprther,
‘obligations of FY 1975 funds for MACOS implementation and of all
precollege development and implementation grants in FY 1976 will not
seriously affect this field provided that the study is completed

by June as scheduled and, of course, provided the decision resulting
from the study is tc continue the program.

The Bcard, after consxderation of all facets of the question, has -
agreed unanimously with my recommendation not to rescind the
implementation grants that were awarded in January. These grants
were made in good faithl, they cover a variety of courses, not just
NSF-funded course developments, and only_-a small portion of tnese
have any MACOS content.| Their continuation will in no way bias
the longer term examination of the NSF course implementation
policies and procedures\ At my request, the Board also considered
the possibility of sending- a precautionary note to every school
district in the country. | This was rejected as being both an
unnecessary and a gratuitous intrusion into the local decision-
making pqocess. \ ' PoY '

The Pre—éollege Education in Sciande Program has rlcently been
reviewed by the Board. Nonetheiess, the Board in ndorsing the plzan
for the internal Foundation study, will participate in-a deeper
review through the appointment of a Board Member to work with the
"top-level NSF staff ass1gned by me to this r eview.| Following

this Board con31deration, I will report to your Committee."

In my NSF review I plan to have investigated the pre—college ;
curricuium develppment activities .in a broad sense, including

MACOS particularly and also the program more generally. To do
this, somé procedural questions will be studied; for example, the
distribution rights and royalty‘arrangements. In‘addition to a -
general survey cf all of the curricula that have been developed,

I shall have the review team make a detailed stud§ of several cases
as well as MACOS to see what they illustrate about the procedures
that NSF has used in the support of curriculum development. The
review will cxamine the following:, '

(é) Curriculum Development Program
$

(1) History

4

(2) . Case Studies

| a




.(B).

(©)

(F)

a. Chemistry curriculum, 1959-1969

b. Science Curriculum -Improvement Study, 1962-Present
c. Man: A Oourse of Study, 1963-1970

d. Comparing Political Experiences, 1972-Present

e.-

NSF Distribution Policy and -Royalty Arrangements

(l) History = 3 '
(2) National Science Board Policy (1969)

Curriculum Implementation Procedures o } S

- [a
2

(l) History
(2) Research Studies Regarding Implementation
(3) Current Practices

~ Evaluation Procedures for Establisring Content and Utilization

.
/

Practices and Procedures in Science Curriculum Developed by /
Other Organizations . o
AN ‘ '

Recommendations
|

A]though we are still assembling ‘the review team, our intent is that -
it will be comprised of at least the foIloWing

Dr.

Dr.

,&‘Mr.

Dr.

Dr.

7

Mr.

Robert E. Hughes, Assistant- Director for National and
International Programs (Chairman of the Review Team)

Grover E. Murray, Member, National Science Board, and
President, Texas Tech University and Texas Tech University
School of Medicine o

L. Donald Shields, Member, National Scienre Board and :
President, California State’ UniverSity at Fullerton

Robert B. Boyden, Audit Officer

Eloise E. Clark, Director, Division of Biological and
", Medical Sciences

'\ \,

James D. Cowhig, Deputy Director for Public Sector Productivity
. _ .

~~ \
Walter M. Hudson, Budget Officer

J. Arthur Jones, Program Analyst, Office of Planning and
Resources, Management ‘

Mrs. Maryann B. Lloyd,'Deputy General Counsel

Leonard A. Redecke, Contracts Administrator

12
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Individualized Science Instructional System, 1972-Present
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Dr. Joel A. Snow, Director, Office of‘Planning and Resources.
Management (Executive Secretary of Review Team)

The team will make its report-to me on May 14. The National Science
Board will review the findings at its meeting on May 15 and 16, and
1 shal] report ‘to you after that review. ’ \

/' In order to get outside opinion as well, I will ask our Advisory

, Committee on Science Education to consider and advise on the report
of |thie internal group in a draft stage. The Advisory Committee is

composed of the following. :

. ;e Dr. M. Ann Grooms, Chairperson
President; Educational Services Institute, Inc.
- Cincinnati;"Ohio

'Dr;,Richhrd D.” Anderson
Department of Mathematics g
Louisiana State University

Dr. J. Myron Atkin
Dean of Education
University of Illinois
‘ .
o Dr. Ernest A. Boykins, Jr.
F Pre51dent, Mississippi Valley State College

Mr. John Burnett, undergraduatq student
‘Oregon State University -~ =

Dr. Susan Goldhor
Dean, School of Natural Science
Hampshire College, Amherst, Massachusetts

Dr. Robert Karplus ' -
Lawrence Hall of Science

University of California at Berkeley

Dr. Bernard Luskin

Vice Chancellor - Educational Development
Coast Community College District

Costa Mesa, Califgrnia ° )

Dr. Michael Scrivenl
Professor of Philosophy_ ,
#Jniversity of California-at Berkeley
t N
Dr. John G. Truxal .
Dean of Engineering- .

State University, of New York at Stony B ook
19 ‘ | CT—




Dr. Carl M. York, Jr.
Denver, Colorado’ \

I trust that the plans for the internal review of the pre-college
curriculum development and implementation demonstratas our intent to
provide sufficient additional oversight and review to the pre-college

curriculum programs.

!

Copy to: . _
Representative James W. Symington
Representative Charles A. Mosher

Sincerely- yours,

H. Guyford Stever

Director

1



. NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

April 2, 1975

5
. P apit i
R LY

" OFFICE OF THE \ L
DIRECTOR \

Dr Joe] A/ Snow

Director, Office of P]ann1ng
and Resources Management

National.Science Foundation

Washington, D.C. -20550

Dear Joel:

As you know, the. authorization and appropriation hearings on the
FY 1976 budget, the posture hearings, and other recent interactions
with the Congress have brought to the fore a number of Foundation
programs and procedures over which there is deep Congressional
concern. Among these, -the one viewed in the Congress and by the .
National Science Board as deserving immediate attention is the

. concern over_ policies gu1d1ng the Pre-college Education in Science

Program In order to review thoroughly the Foundation's activities _'

- in this area, I am appointing an ad hoc study cormittee that will
be headed by Assistant Director Robert E. Hughes ‘Because of
your professional background and “your position in the Foundation
management, I am designating you a member of the study team. The
other members of the team and the general scope of the work for the
review is outlined in the letter to Congressman Olin E.- Teague
zyhich is enclosed.

fﬁe general schedu]e for the study team's work is as follows:

Apr11 3-4 . . . . . Organization of committee by Dr Snow, the
“ Executive Secretary. '
April 7 . . . . . . First meeting with Dr. Hughes, development '
| -of detailed work schedule for month of April.
. May 1 ... .. . . Completion of first draft of report and
: . recommendations.
May 4-5 . . . . . . Meet1ng between the ad hoc study comm1ttee
e oo eee——and—the—Adv isory--Commi-ttee- -on-Science--
Education. -
. May 13 . . . . . . Submission of final report to NSF D1rector
May 15 . . . . . . NSF D1rector reports to NSB
May 19 . . . . .. NSF Director reports to Committee on Sc1ence

and Technology.

12 _
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.The organ1zat1on meet1ng of the study team w111 be he]d on Apr11 3 ‘
between 2 and 4 p.m. ~

"I know that- -you and the other members .of the review team all have

very heavy schedules,. I am ask1ng you, however, to have your normal
work handled by other people in your office to the extent that is:
necessary to have a thgrough review of the pre-college curriculum
activities. There is no issue before the Foundation at ‘the moment -

of greater 1mportance and I am confident that you will g1ve th1s

the attention fhat is requlred

Sincerely yours,

H. Guyford Stever
-~ Director

Enclosure . . ' . S

. o
’ Tae
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o UNITED STATES GOVERNMENT

Memomndum

TO ¢ Chairman, Science Curriculum,Review Committee DATE: April 17, 1975

FRQM : The Director

!
i

SUBJECT: Scope and Charge for the /Committee
, ‘ o

My Letter of April 2, 1975 and Attachment

/

REF

3

I am pleased to learn’that the initial organization of the study of our
curriculum development procedures is well underway and that your group
. is moving forward at its tasks. I know that you are well, aware of the
importance I  attach to this undertaking and the value it should have 'in
improving our approach to this and other areas-of Foundation management
practice. Let me reinforce certain issues which must be clearly
addressed. I expect that your committee will thoughtfully assess whether,,?
in these programs, our procedures ensure.that: -

the proposed Subject matter fits within reasonable limits
o or norms with respect to educational value;

f

o the scientific content is accurate;
o .. the course developers:are responsible and competent persons;
' ‘o the ‘institutional and contractual arrangements are sound.
- The expanded outline (attached) for study which you have submitted to me,
- isg approved I am in general accord with the way you are proceeding.

However, I‘want to stress several further points to keep in mind. You
must gnsure that°

the study and ané&ysis is in all respects independent and
..Objective,

“thé eéxamination 6f cases and experience is ¢omplete and T T T
unbiased by our previous practices,

Byy U.S. Savings Bonds Regrélarly on the Payroll '.S‘auir’xg; Plarr




the-scrutiny of our fiscal and ﬁanagement approach'is
thorough and unhindered by past commitments,

: __‘potential or real conflicts of interest are carefﬁlly?
addressed, ) ' '

___ NSF policies and practices are carefully scrutinized
‘to ensure that the appropriate role of NSF in curriculum
development is being followed.

-

In tﬁé\Process of fulfilling'ﬁhis responsibility you must ensure that:
. ' - . o Y

i

__at roﬁgh‘examihation of past practices is Lﬁdertaken

. a rigorous analysis of business and contractors relation—
. ‘;: ships.is developed, .and
‘__jpositive fecommendatiéns for improving the progrém's
practices are developed. f ' :

A fully efféctive analysis of these issues is essential to.hqnégzﬁ
examination of the integrity of our curriculum programs.

- As you know, I am committed to repo%fing our.concluéioﬁs to the Congress
_after appropriate discussion with the Advisory Committee for Science

Education and. the National Sciénce Board. _Your work is a.crucial _
element in formulating this report.. Let me urge you to require that in

every respect that this study will-be a model of objective dnd pro-
fessional analysis. : . o '

¥

I urge you to make the full use of Foundation staff and the scientific
community in carrying.out this analysis. My remarks to you and the
staff involved in this study at your first meeting indicate how
important I feel this study is to the NSF. . There is no issue before
us of ‘greater importance and I am confident that you will give it the
attention that _is needed. ' : : L

H. Guyford Stever

Attachment e : e ———

o
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' report stated:

In Science, The Endless Frontier, which
provided the rationale leading to the establish-
ment of the National Science Foundation,
Vannevar Bush and his advisory committees in-
dicated a concern for (1) broadening the base
from which students with scientific aptitude and
talents could. be drawn, and (2) filling the war-
time deficit of scientists and engineers. The
problem of teaching did not go unnoticed and the

«

Improvement in the teaching. of science is imperative. for
students of latent scientific ability are particularly
vulnerable to high school teaching which fails to interest or
provide adequate instruction. ) - ‘ :

The-National Science Foundation Act of 1950
authorized and directed the NSF along with other
functions, “to develop and encourage the pursuit
of a national policy for the promotion- of basic
research and education in the sciences.” It stated
that it shall be one of the objectives of the NSF to.
strengthen basic research and education in the
sciences. » ' :

1"he Early. Yealrs

NSF's initial response to its mandate to sup-
port the promotion of basic research and educa-
tion in the sciences was in the form of fellowships
for graduate educationin the sciences. During the’
first years NSF effort in science education focus-
ed on the training of graduate students; although
there were some evident concerns as to the quali-
ty of faculty at the undergraduate level. Other ac-

“\ tivities through which the Foundation could

make major contributions to strengthen science

o1 its primary”

\ducation were studied. ,
lx NSF Had recoghized that one™

as the training of scientific manpower. While

— ;...__Lﬂe._problem of scientific. manpower was to"be

Q

E
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resolved in the short term through graduate
fellowships, improvement of the quality of
science instruction in the scheols would take
place through a program for individual science
teachers to spend summers al research centers or
special seminars, and by the establishment of in-

N

1
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History of NSF Involvement in Pre-College Science Education

stitutes for summer research. This effort evolved
into the Institute program. : ,
Early justification for science education
programs centered .on perceived critical shor-
tages of scientific and engineering personnel and
indications that such shortages would continue
for at least a decade. While a small amount of
money was to be earmarked in the FY 1953
budget for methods for increasing the effec-
tiveness of institutions of higher learning and in-
creasing the quality of training in the sciences,
assistance and support would be primarily given
to teachers of science participatingin summer in-
stitutes. At these institutes teachers would keep -
abreast of new developments in their particular
_field, have an opportunity to carry on indepen-
dent investigations of their own, obtain informa-
tion -on the latest techniques in teaching.and in
other ways to develop their usefulness as
developers of scientific talent. '
During the Senate Appropriations hearings on
the FY 1954 budget, the point was made that lack
of quality among secondary school teachers
would have an effect on the production of scien- -
tists. The fiscal year 1955 budget contained a for-
mal indication of concern for secondary school .-
science education. The budget justification
stated “The fact that over two-thirds of our high
school graduates, having at least the intelligence
of college graduates, do not enter college in-
dicates that greater,emphasis. encouragement
.and stimulation relative to the advantages of ad-
vanced study in the sciences as well as in other
fields must.be provided at the high school levelif
this potential'is to be fully developed.” In late
calendar year 1954, it was pointed out that high
quality scientists or engineers were 'not being
trained in quantities sufficient to meet future

~——c¢ombined civilian and military Fequirements:

Vssponsibilit_ieﬂs in achieving scientific progress -

"The FY 1956 budget stdted that the “seriousness
of the scientific manpower situation makes it im-
perative that the F()Iunda;ion accelerate ifs
program of education i the sciences as rapidly as
possible.” The budgel element Education in the
Sciences describedsthe situation: “The widening
gap between the demand and supply of teachers
of stience in the years ahead is possibly the
greatest obstacle to the training of adequale

19 .



numbers of high cahbre scientists. Teachers, in ..
order to teach and inspire “more and better

teachers of tomorrow must themselves be made
more competent or imaginative and more
stimulating. If they are they will help produce the
many high ability students that must be inspired
to pursuk careers in science so that there would

ty scientists and science teachers in the future.”

The Foundation proposed that teachers from high

schools and the small liberal'arts colleges meet at
institutes to learn from first-rate researchers and

expositors about the more important and unify-
_ing concepts in their fields. These teachers arm-

ed with newinformation, insight and enthusnasm
would bring to-their schools and sfudents new
thinking about their teaching materials, methods
and objectives in the light of modern scientific
research Also a five-point exploratory effort
was proposed. First, conferences at which out-
standing scieutists and teachers'of science would

with a view to determining what place, if any;

‘be assurance of an adequate supply of high quali-

- gather to ‘discuss new developments in science

these developments ought/to occupy in the

science curriculum would be held; mcluded were
conferences directed tow'ard consideration of

support of college science programs for non-

science students: Second, concepts and methods
of modern science were to be incorporated into

-science curriculum at both high school and

college levels by thépreparation of syllabi-broad
outlines of topics with examples of presentation

andcollections of appropriate new problems. The

syllabi would be distributed to téachers around
the country, adapted to local needs and thus
stimulate the competitive writing of new and
modern textbooks by the individual teachers
themselves.. Third, conferences between scien-
tists and educators were proposed to develop ex-
perimental programs.for the improvement of
teacher quality. Fourth, effective teaching aids
would be made available, particularly for those
high schools ‘where the staff was small and a

q-

science-teacher-would-be-expected-to-frequently.- - -

teach courses in two or more fields of science.
Fifth, special studies would be undertaken to
determine the nature of the problem in improving

‘science curriculum and training of science

teachers. .
During National Science Board discussions on
science education in 1955 the NSB asked that

- primary. consideration be given to the improve-

- ment of high school science curricula. A state-

Q
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ment to the Senate Appropriations Committee on
- the FY 1956 Budget indicated the need for im-
provement of science curricula. :

The Appropriation Act for 1956 established a
floor on the availability of funds for the Summer
. Institutes for secondary school teachers which
continued-until the FY 1973 appropriation. This
was in recognition.of the importance placed on
this form of science education by the Congress."

Stress was put on the fact that both short- and
long-term programs were needed to increase the
supply of competent scientists. Recognition was
given to the fact that a considerable portion of the
responsibility ~ for attack upon the overall
problem.belonged to educational institutions and
that ways and means must be found to stimulate
and assist them in fulfilling "their respon-
sibilities. Arguments were given that the country
had a grave, actual and potential shortage of
scientific manpower and a critical limiting factor
in developing latent science talent and produc-

*tivity was a dwindling supply of science -
teachers. The Education in Science Program was
expected to encourage universities to develop
and offer as part of their regular programs more
effective plans for training'in-service and poten-
tial ‘science. teachers as well as' encouraging
secondary schopl -adminjstrators to provide
science teachers with opportunities forobtaining
additional training. :

"The FY 1958 budget highlighted for the first
‘time programs for the improvement of science .
curricula as well as teacher training and early
identification, motivation, and counseling of able .
students with.scientific aptitude. The objectives
of the educatnon in the sciences program were
stated as."to stimulate improvement of science
teaching at all levels by supporting specially
designed supplementary courses in science for
high school and college science teachers, to
stimulate the search for new and better ways of -
identifying and motivating people with scientific
-ability to enter upon scientific careers, and

-stimulatingthe search-fornew.and better- ways.of--—-

training high school and college science
students.” The 1958 budget was the first in which
funds-for a Curriculum Development Program as
a separate activily ‘were requested.-The-bulk-of
athe funds were to be directed toward supplemen-
‘tary teaching aids. A smallamount of money was -
earmarked for subject matter syllabi for science
teachers. This was to support efforts by various
professional and ‘educational organizations in
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reviews of the status of teaching materials in
their fields and to develop syllabi reflecting
current information and findings.

The thrust toward making more students
choose careers in the sciences and. interesting

- more in scientific research and teaching was con-

. tinued in the fiscal year 1958 budget. Basic
..research had advanced knowledge at an un-

_precedented rate and far too rapidly to .be
" reflected either in the training of science teachers

or in the textbooks and other instructional

- materials which they used. The immense store of

new knowledge had to becritically examined and
those new crucial elements be selected-for use,
which together with the old, would provide the

‘necessary foundation at each educational level.

The improvement of course content and in-
-structional materials had two principal aspects,
the development of new curricula materials bas-

~ ed on new concepts and new advances in science,

and the transmission of better course material
(both new and old) to the teachers along with
training in-their interpretation and use. Training
of science and mathematics teachers was tobe by
institute programs, science faculty fellowships,
and other specialized efforts. All were focused
_sharply upon ‘subject matter. It was accepted that
" the development of new curricula materials had
to be a major effort if tangible results wereto be
produced within a reasonable - time. Large

evaluated for retention or discard. The judgment
f numerous experts in the particular field under
- consideration would be required.
There was a caution indicated: “Because the
decisions are of such importance the Foundation
is especially watchful, lest its role be mis-

,\:mounts of materials were to- be sifted and

construed. In this programp as in most others the’

Foundation supports the activities of competent
persons and groups in the scientific and academic

~communities in carrying out what those com-

munities judge to be needed and proper. The
Foundation takes pains to avoid wherever possi-
ble the implication of endorsing or specifying at-

&:, /’ -j—-'»----—_.,,,,‘,_ N_

students. It was obvious that an individual in-

vestigator or even a single institution could not

find the resources required for a project of such

magnitude. The Foundation was, therefore, giv-

ing support_to careful reexamination and revi-

sion of the subject matter taught in certain of the

scientific disciplines. The studies were under-

taken by “emminent scientists—werking in

cooperation with competent and expernenced'
teachers.

" A major new element was established enfitled
Course  Content Improvement Program. The
justification was that afundamental aspect of the
solution to the problem of securing greater
numbers of competent scientists anhd science

A )

-teachers is providing strong emphasxs upon

development of new courses of study containing
the latest knowledge appropriate for all levels of
the educational system. We also begin to see
creeping - into the justification concern for
relating scifhce education to intellectual and
cultural disciplines and the need of the responsi-
ble citizen to judge technologncal and scientific -
questions becoming impdrtant. ‘ “

The fifties were a period of evolution as NSF
worked to isolate the problemr it wished to
resolve. By the end of the decade, it wasclear that.
substantial effort was needed in curriculum
development and that there had to be some way
of introducing the educational community to
these new ideas. The program continued with
two approaches—training of teachers through '
the institute program and the curriculum
development effort. '

Curriculum Development

The Foundation's Sixth Annual Report.(1956)
had identified science education from high school
up through graduate school as a long range and
continuing problem for American science. The

report further_indicated that. resolution. of the

____denwe.fro m-the academiccommunity
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_and made available

titudes, the rature of course content, or related
items which are properly the province of the
educatignal community.. The initidtive must

budget) Recognition was given to the hct that thc
selection of curricula items or concepts by com-

petent specialists was only the beginning. The

items had to be organized into course materials
both to teachers

o
)

5

and -

21

problem would require not only upgrading of the
competence of instructors, but of the'quality of
courses being taught. The initial statement of

general-principles-insupportof-coursevontent——

improvement was developed and endorsed by the
Advisory Committee for Education at its
November, 1958 meeting. ‘

In order to trace Foundation support for
curriculum development it is advisable to placeit _

.
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'in the.context of other activities in the field.at
that time, Since education in the United States is

traditionally a function of the individual states, .

responsxblhty for the development of curriculum
studies and curriculum guides began and has
‘remained with the States. Immediately following
World War Il.several states and some large school
districts allocated substantial staff resources to
"the development of curriculum guides but then,
as now, the great bulk of curriculum materials
_were produced and distributed by the private

" publishing houses. There were indications in the

early fQSOs, however, that this pattern was
changing. A number of Federal agencies had
begun to use appropriated funds to augment the
materials available for classroom use to update
secondary "and elementary science curricula.

once update the curriculum and bring high school
students in touch with distinguished scientists.
In fiscal year 1956, the Foundation granted an
award of $300,000 for a feasibility study by a
committee of physical scientists wunder
Zacharias' leadership. A result of early meetings
of the Physical Science Study Committee (PSSC)
was the conviction that a mere filmed course was
insufficient, and the plan,s. for the PSSC moved
toward.development ofan updated text as well as
film, 'special experimental materials, and
‘laboratory exercises.

In 1960, the Foundation made a grant to the -
American Association for the Advancement of %"

Science to conduct a study of the place and - |

. These efforts were not directed at complete -

development or revision but were rather to
supplement existing curricula. The
Energy Commission provided for the develop-
ment and distribution of special instructional
.material dealing with new scientific concepts
and findings and similar efforts continue to the
present time. |

Private foundations were beginning to support

augmentation and updating of curricula, In 1951

the Carnegie Corporation provided support to the
University of Illinois to undertake complete revi-
sion of the secondary mathematics curriculum in
what came to be known as the University of Il-

linois Committee on School Mathematics. This
development-effort was continued for a number
of years and ultimately was funded as well by the

Atomic-

United States Office of Education. Another pro-

ject was supported by the Foundation for the Ad-
vancement of Education to film a complete,
although conventional, high school physics

~ course and subsequently to evaluate its effec-

tiveness in the schools of several states. In 1957,
the same foundation made a grant to the Univer-

" sity of Florida to produce a complete high school

chemistry course on film. Increasingly during the

character of science instruction in elementary -
and junior high schools. The study queried 200 . -
leading scientists, teachers and school ad-
ministrators during the 1960-61 academic year;
they strongly recommended a large scale effort to
develop. scientifically sound and pedagogically
feasible programs in science for students in the
first nine grades. The steering committee of this
_project made recommendations which were in-. "
cluded in an article m Science Magazine in 1961.
These were: - !

' (1) science should be a basic parl'o'f general education for all l

students at the elementary and junior high levels; (2} instruc-
tlon at the elementary level should deal in an organized way
with science as a whole; (3) there must be a clear progression
in the study of sciencefrom grade to grade; (4) there should be
no single common nationa} curriculum in science: (5) science
teaching should stressthe spirit of discovery characteristic of
science itself; (8) new instructional materials must be

‘prepared-for in-service and pre-service programs for science

teachers; (7) in the preparation of instructional materials, we
require the combined effort of scientists, classroom teachers,
and (8) there is a great’urgency to get started dn the prepara-

. tion of improved instructional materials in science.

w

. From 1961 through 1964 the Foundation funded

.several feasibility projects on the elementary

school level; four of

these became major
. ’ -
curriculum development

efforts.” They are:

—1960s, Federal agenmmcludmg-the*@ffme—of——~—8crence—Currtculum—-lmprovemem Study,-Un- -
. Education, expanded curriculum rebuilding to

other areas mcludmg English and the social
studles

iversity of California, Berkeley; Elementary
Science Study, Educational Development Cor-

. poration; Minnemast Project. University of

Q
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The initial entry ol the Natlonal Science Foun-
dation into the field of curriculum reform grew
from an idea proposed: by Professor Jerrold
Zacharias at the Massachusetts Institute of
Technology. Originally, the proposal involved
only a film course on physics which would at

Minmesota;—and—Science, a Process—Approachy—
American Association for the Advancement of

Science.

A3

22

The Foundation, therefore, began its efforts in
scngntlflc education with the primary goal of up-
.grading the subject matter knowledge of secon-
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dary school teachers in the belief that this would
indirectly improve science education for
students. However, reevaluations were changing
the Foundation's perceptions of its means for
carrying out its mandate. By the late sixties the
Foundation had already supported 50 percent of

, all secondary science and math teachers in some

form of institute activity.

The Seventh Annual National Sclence Founda-
tion Report (1957) officially dnnounced an
organizational unit within the Foundation to con-
sider proposals for curriculum'development.
Special Projects in Science Education had three
principal charges: (1) curriculum studies; (2) stu-
dent participation projects: (3) teacher training
_projects.. ‘The Curriculum Studies Group, known
as the Course Content Improvement Program
from 1957 through 1971, became the Curriculum
and Instruction Development Program in 1972
and from 1973 -until the present time has been
called the “Materials and Instruction Develop-
ment Section.” '

In 1962, the Foundation published “Science
Course Improvement Projects”
disseminate information on the projects it was
interested in considering for funding. The first
brochure as well as all subsequent revisions, the
most recent of which is E-74-30 published in
1974, contain the following paragraph in .the
Foreward

T he purpuse ul'thls bunklcl isto hclp make information wide-

A1y available on science iimprovement projects supported by

the National Science Foundation. Becisions on what tu teach
remain. in the healthy American tradition, the exclusive
responsibility of individual schools and teachers. The
National Science Foundation does not recommend the adop-
tion of any specific book. film, piece of apparatus. course or
curriculum. It is hoped. however, that the products of these
projects will prave to merit serious consideration by uver)
school and cullege. : /

The guiding principles for the development of
course content projects stated clearly that NSF

woiild support research and development on the .

(NSF 62-38) to.

-

decisionmaking ‘by teachers and' school ad-
ministrators was needed and therefore every ef-
fort was to be made to widely distribute pruject
information. In addition NSF would provide for
‘special training and technical aésistanceto effect
“full lmplementatlon

In the ‘area of curriculum development, the
Foundation tried not to lead but to follow the con-
sensus of both the scientific community and the
Congress which had frequently urged that im-
proved science teaching be' extended to the secon-

. dary and then to the elementary schools. An in-

dication of the concern of the Congress.for im-
provement of education was demonstrated by
passage of the “National Defense Education Act
of 1958" which focused largely upon theimprove-
ment of education in mathematics, science, and
‘modern foreign languages.

In 1969, the National Science Board requested
‘the Advisory Committee for Science Education to

_evaluate the effectiveness of the Foundations'

program in science education, including course

- content ‘improvement, and to make recommen-

dations for.the decade of the seventles"That
report recommended the following:

Increased einphasis on the understanding cf scierice and
technology by those who are not, and do not expect to be,”
professional scientists and technologists. : ’

Greatly increased support for the sorial and behavioral

sciences with lmrtlcul.nr emphnsxs on tho urc.n of pre-college

education.

-

First generation Course Content Improvement Progr.lms still
in progress should be supported to their conclusions.

Second generation efforts should be focused on inter-
disciplinary, problem-oriented approaches that provide for
differences in student abilities, backgrounds, and vocationai
objectives.

.In 1973 followmg ‘a reexammatlon and a
reorganization of the Foundation's perceptions of
its science education mission (a reorganization
which included substantial inputs from the Of-
fice of Management and Budget), there was in-

substance of courses and the tools of instruction.
However Foundation funds were not to })e used
. promote the adoption of any . speci¥ic

__cummuum course of instructional materials: -

creased emphasis on the development of §cien="""

tific literacy in all citizens and the establishment
of an elementary and secondary school develop-
ment_program. This change is reflected in the

they were expected to compete on their own
merits. Each teacher and school must be free to

_decide if and how tousethe products developed.

it became evident, however, that the diffusion
“and utilization of a radually new curriculum
would not "eccur spuntaneously. A basis for |

;

Guide for the Preparation of Proposals for
Matcrials and Instructional Development Proj-
eccls {May 1974, E-75-3). The program policy
emphasizes the complete freedom of the study
groups to develop the materials ac cording to their
1l)(':,t judgment, which should not be unduly in-

Ly



fluenced by any preésure group or member of the

. National Science Foundation. “There must be no

implication of governmental responsibility for,
nor endorsement of, the content or organuatlon
of - the materials.”

Curriculum Implementation

- The Foundatlon has increasingly recogmzed
that the development of innovative curriculum

- apparent in recent years. The Foundation has

provided support for a variety of implementation
models, and its policies and procedures concer-
ning implementation have tended to evolve.
Tables 1-4 show in terms of dollars, and number
of participants, the type of programs to be dis-
cussed

The Pre-College Instructional Improvment Im-
plementation Program officially began in fiscal
year 1974 as the result of evolution of pre-college
science education activities which first received

. NSF support in fiscal year 1954. These programs
-were multipurpose in nature and not solely

materials is not of itself sufficient to assure

utilization. leplementatnon is a complicated un-
dertdkmg which begins soon after the develop-
ment process is initiated. Creators of new
educational materials start providing informa-
tion about their activities to engender an

. awareness 0f, the expected products. Another

step in the development process- field-testing
and trial use of materials-contributes to early

dissemination efforts. Thus, there is no clear line

separating materials development and materials
implementation—tihey overlap and both are to
some extent parts of a sirigle process.
Normally, implementation is considered to en-
compass (a) dissemination of information about,
and (b) activities which may lead to the'adoption
by " schools and school systems of new
educational materials and techniques. Visualiz-
ing implementation in this fashion leads to use of

“a multi-stage model for the implementation

" designed to develop an interest in thei/

process. The first stage of the process encom-
passes awareness activities for the dissemina-
tion of information about materials tn curriculum
decisionmakers. This is followed by activities
materials
(i.e., training of resource personnel]. Jtilization
on a trial" or preliminary basis (which may

difected toward implementation.

Farly in NSF history it was determined that the
Graduate Fellowship Program specifically men-
tioned in the original NSF Act was not necessari-
ly the only or the most effective way to ‘increase
the research potential'df the Nation. In fiscal year
1953, an experimental program of two summer

" workshops, called institutes, for college teachers

overlaptwith final development) enables poten- .

tial users to examine the characteristics of the
materials in the field. Finally, adoption.takes
place at the school system or classroom level. At

“this—stage implementation—activities, “such "as
orientation for key teachers, seek to bring about -

effective use of the materials by acritical number
of the students for whom the materials are plann-

~ " "ed. Thé degree and nature of Foundation support "~

hds historically varied among these stages.
“-Although the Foundation has long been con-
cerned with the effective utilization of
curriculug materials developed with its support,
its emphasis on implementation has become more

v
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were supported, followed in 1954 with support
for three summer institutes for college teachers
and one for high school teachers. These early in-
stitutes were patterned after industrial models,
such as those supported in the late“1940's by
General Electric, Westinghouse, Shell ‘Oil and
others.
weeks duration and in the early daysrestricted to
concern with a single scientific discipline.
The original goals of these institutes were:

(1) to increase the effectiveness of teachers by :

broadening
background;

and updating their scientific

(2) renew interest in an attitude of teachers
toward science and their task as a factorin-the
motivation and encouragement of their
students; '

{3) improve, Lommunncatmns sympathy and
understaniﬁng between groups’ (researchers
versus teachers, for example)

" These original goals while remaining much the
same brought forth addmonal and diversified ob-
" jectives. o

(1) updating of subject matter knowledge for
those who were once adequately prepared' '

(2) remedial training for teachers who were in-
mally ill prepared;

29

The institutes were generally of 6-8 .,
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278,629 $330,705.337
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1 Nuo. of Grants

2 No. of Participants
3 Amount Obligated.

.

21,453 $135717,737 16 5551 $2,380,299

Research Parlit:ipalion.
. 1 2 3
1959 ... e 47 i 443 $601,230
1960 ....oeeieeinn. 63 497 833,527
S 1:1: 5 I 51 351 691,405
962 iieniiann.. 48 369 735,435
196 ...ieiieennn. 37 304 650,530
1964 ...l 41 359 766,180
1965 ....... U 44 355 763,445
1966 .iiiiienn... ‘ 53 360 785,240
1967 ..ooiiiiiinnn ) 60 377 816,300
11T S 62 . 377 846,420
506 3,792 $7.489,712
20
25

SECONDARY. SCHOOL TEACHER EDUCATION PROGRAMS
SUPPORTED BY THE NATIONAL SCIENCE FOUNDATION
~
Summer Institutes In-Service Institutes Academic Year Institutes Summer Conferences
Fiscal e L .
- Year 1 2 PR 1 2. 3 1 2 3 1 2 3 -
1954 ........ w1 .27 ;7 810,900 '
1955 ........ 6 143 72,350 , ' Q .
1956 ........ 18 750 383,750 2. 90 $11,950 2 100 $504,700
1957 ........ 94" 4,800 4,878,462 21 635 150,350 16 781 4,250,885
B ...o.... 122 6,200 6,543,625 85 3.000 623,780 19 925 5,144,300 .
1959 .I..l... 327 17,000 19,114,056 184 8725 1,861,685 32 1,508 8,648,580
1960 ........ . 351 17,350 . 19,994,600 191 9,026 2,179,670 33 1,491 9,015,600 .
1961°........ 355 17,692 20,838,200 253 11,633 2,887,555 40 1,494 9,470,470 -
1962 ...l 413 20,469 24,071,800 284 13,826 3,597,040 52 1,725 10,979,700 ‘
1963 ........ - 416 20,450 24,139,200 268 13,436 3,512,780 '56. 1,755 10,985,000 ; .
1964 ........ 431 20355  24,175776 282 13,085 3,524,080 "59 1,685 10,997,500 2  55. $35700 T
1965 ........ ., 441 20,492 ° 24,205,230 313 14,460 3,614,543 64 1,644 11,021,800 7 322" 113,000
1966 ........ 462 20,390 24,012,670, 266 13,445 3,171,090 .63 1,547 - 10,508,537 6 172 79,285
1967 ........ 428 19,393 22791.300 270. 12941 . 3,375,515 63 1,503 9,781,500 22 627 249,080
1968 ........ 442 19,337 . 23,100,220 311. 14,410 4,039,644 61 1,446. 9,262,136 27 885 - 368,451
1969 ....... 421 17.833 21,432,483 279 12914 ' 3,560,476 67 1,367 8,924,768, 16 473 208,324
1970 ..i..... 437 18,735 22,912,311 335 15789 4,434,394 64 1,329 8,453,844 22 782 322713
io71 ... 428 18,549 22,772,970 226 11,663 3,376,263 28 444 2,722,603 .29 1,069  421,1€5
1972 .,...... 264 10,218- ~ 13,805,297 208 9,226 3,191,910 25 340 2,666,584 19 583 297,501 o~
1973 ........ 237 8,454 11,292,037 39 1,697 517,565 23 369  '2,378,950 19 583 291,050
6,084 3,817 180,053 $47.630,200 767

v



Table2

COOPERATIVE COLLEGE-SCHOOL S SCIENCE |

_ Table 3
RESOURCE PERSONNEL WORKSHOPS

P

PROGRAMS SUFPORTED BY
[SECONDARY AND ELEMENTARY) THE NATIONAL SCIENCE F OUNDATION
t - ‘SUPPORTED BY ' )
THE NATIONAL SCIENCE FOUNDATION
) : ’ Fiscal
? Year 1 2 3
" Fiscal , 1957 “viiiiiiinnns .. 6 178 $297,000
Year 1 2 . 3 1968 ..... e, 18 733 862,637
1960 ..... . _..-—"1 Not Available $53,090 1232 """"""" 26 868 1,374,500
1981 11... - . 19 " &5 367,185 :971 .............. 31 - 1.222 1,259,183
1982 .. ... 34 280 525.530 1971 . gg 1,347 1,517,265
1963 ..... : 44 689 . 744,130 Tare T : ggg 1'245'800
1064 ..... ez 934 749525 070 e 22,700
1965 ..... -~ 46 1,576 913,330 p 151 5499  $7,080,081
1966 ..... 56 " 3.230 1,929,305 :
1967 ..... 56 3,424 2,296,295
1968 ..... T B4 4,502 . 3,182,795
1969 ..... 146 7,191 5,596,241
1970 ..... 148 6,309 5,441,931
1971 ..... 158 6,296 4,898,741
1972 ... 142 8,435 4,568,081 -
1973 ..... 81 4,247 2,376,256
' " 1,057 47,168  $33,642,435
Table 4 -
ELEMENTARY SCHOOL TEACHER EDUCATION PROGRAMS
SUPPORTED BY THE NATIONAL SCIENCE FOUNDATION -
In-Service Institutes Summer Institutes
Fiscal . _ '
. Year 1 ) 2 3 1" - .2 3
1958 oot en ' 11 345 $80,600 © 12 515 $470,300
1960 ..... TR 13 405 73,990 16 545 522,100
1961 ........... / 35 1,029 + 200,930 19 649 656,500
1962 .oeiiiii T, 35 1,060 202,665 21 712 710,100
1963 ....... & .46 1423 299,760 - 34 1,046 1,062,300
D117 70 - 2,118 464,630 37 1,236 1,270.789
1965 ...eenunnnn.. S 62 3,082 466,040 39 1,459 1,271,860
1966 nvennaineeeeiaannss 55 .4,225 513,790 26 926 769,850
327 13.687 $2,302,405 204 7,088 $6,733,799

(3) specific background training to equip
teachers to teach newer curricula materials;

{4) training in depth to enable teachers to meet
"new higher standards {such as those
reépresented by a Masters Degree};

(5) advanced specialized training for teachers
and supervisors preparing for positions of
leadership in science education.

Priority ranking of these objectives varied
between the various institute programs and
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shifted over time. For example, in the earliest
years objectives (1) and (4) (updating of subject .
matter knowledge and trainingin depth) were the
sole objectives addressed by institutes. But by
the 1970s specific background training and ad-
vanced specialized training: (ob]ectlves {3) and
{5)) became vitally important.

Remedial training for teachers became a
recognized need with the 1956 program. In fiscal
year 1958 these institutes became a vehicle for
training teachers in the utilization of newly.
developed curriculum materials, This shift in
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empha._s>is.'can‘ be traced to the work done by the

.- Physical Science ‘Study Committee .which
‘ .recognized

: that teaching materials being
developed were such a radical departure from

" what had been used during the past fifty years

“that all teachers needed more training if they

~ were to handle the new courses. :

Five summer institutes held in fiscal year 1958
were oriented to.the Physical Science Study
Committee’s program. In the next year there were
13 such programs. As new course materials
became ready for classroom use, institutes were
established to handle the orientation of teachers
to these new curricula. These institutes enabled

~ teachers to learn more subject matter and to see-

therelevanceof new subject matter in the courses

“"they taught in high_school. By 1965 it was es-

timated that approximately 20 percent of the’
summer institutes had a ‘major orientation
towards. one of the revised curricula. This
percentage did not vary too much from then until
1973, the formal termination of the summer in-
stitute program.* ¢ ‘

By 1956-1957, it had become clear that high
school teachers' background in subject matter
was even weaker than had been anticipated. A
‘new program, Academic Year Institutes (AYI);
wasicharacterized by full-time programs of in-

\tensive study leading in many cases to a masters
degree. From the beginning the program focused

subject matter knowledge, training in depth, and
-advanced specialized. training for teachers.
Degrees especially designed for teachers were es-
tablished bearing such names as Master of
"Gcience Teaching, Master of Arts in Teaching,

and Master of Education. Starting about fiscal.

year 1966 the AYI program moved more strongly
to provide leadership training for supervigors

- and curriculum ‘specialists ‘instead of for ‘the

regular.classroo\m teacher. While not starting out
to be a direct implementation vehicle, the AYI
program by fiscal year 1973 was totally devoted
to providing leadership training for supervisors
and curriculum specialists in implementation
strategies and means for improving the secon-
dary school curriculum in science and
mathematics. In fact, in fiscal year 1973, the
program name was changed to Leadership

- ‘mainly on the objectives dealing with updatingof -

Development Program. It should be noted that -

* The cited percentage includes only those institutes
specifically labeled with one of the curriculum alphabets.

the program was not limited to just NSF sup-
ported materials. 0

In fiscal year 1‘_@)56. in respense to teacher in-
terest in-receiving training on a part time basis
during the school year, a program of In-Service
Institutes was initiated. It had the whole rangeof
objectives as stated above for the Summer In-
stitutes. The major difference besides format was
the clientele attracted by these In-Service In-
stitutes. The Summer Institute and Academic
Year Institute Programs generally recruited

nationally and attracted as participants the -

younger, better trained teachers. The In-Service

.Institute participants were the older, less well-
“trained teachers who were unable to leave home

in' order- to undertake a full-time program of’
study. :

Discussions concerning the advisabilify of
providing training opportunities for elementary
teachers began several years before formal es-
tablishment of 'a program of summer and in-
service institutes for these ‘teachers in 1959,
although there had been several experimental

. projects held before that time. It was believed
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that since most elementary school teachers did
not teach science as such, a more realistic ap-
proach might be through institutes for science
supervisors in school systems where science is
given considerable attention in grades up
through seven. b N

Every elementary school teacher was poten
tially a science teacher/since there was little
departmentalization at/ the elementary level.
Emphasis was therefore_placed on training key
teachers and supervisors whomightbe able toin-
fluence others in their schools. It was also hoped
that these teachers, aloné with theircolleagues at
the secondary level, would conduct in-service

‘training in their local area for elementary per-

sonnel.- The elementary summer and in-service
programs were not a major implementation

_device. They could not get a critical mass of

teachers trained at one locale as a practical
matter, and the program was terminated in fiscal
year 1966 as new elementary curricula were
beginning to become available.

A-Science Training Program for High Ability
Secondary School® Students had centered its
attentions on the needs of student participants.
Some projects involved the introduction of
materials from the program activities into the
student's high school, which required the in-
volvement of high school teachers. In 1961, this
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became a separate program. The Cooperative

College-School Science Program (CCSS) was’

. seen by some institutions as an opportumty to
~-help ' introduce new course materials in
mathematics or chemistry into areas of the coun-
try where they had not yet taken hold. In fiscal
year 1962, curriculum implementation appears
_as an element of the program. In fiscal year 1963,
two types of program activities were supported,
those whose main function was working with
high ability students as in previous years, and
those which involved coilaborative efforts of
* college scientists and secondary school systems
in improving the secondary programs in science
and mathematics. The essence of the program

" was the attempt by colleges, universities and

research institutions:to work changes in high-
* school science by a combination of precept and

example. The earliest programs took place in the
summer and on weekends during the academic
year, were participant-centered, and their effects
on school systems were transmitted -through
students and teachers, with students hopefully
bringing asense of need and urgency back to their
schools while the teachers brought back answers
to'that need.

Several institutions devised CCSS programs
with the immediate purpose of helping schools
introduce new course material. In some of these
the' student participants played a role as
demonstration classes for teacher retraining. In
others, students were not included and in a few,

the secondary teachers were eliminated as-

regular participants. A general consultative
relationship was established between a college or
university and a school system.

With the termination of the summer and in-
_service institutes for elementary school teachers
" in 1966, this program became the sole vehicle
supported by NSF for assisting elementary
school personnel to receive training. The bulk of
proposals concerning eleﬁnentary levels received
in 1968 and in later yearsiwere based on projects
aimed at the implementation of NSF-supported
-curriculum materials. On the other hand, many of
the secondary school proposals requested sup-
port for non-NSF curricula and locally generated
materials. For example, in fiscal year 1972, near-
ly all the elementary grants involved the im-
‘plementation of national curriculum materials,
while less than half of the secondary grants were
so oriented. -

In 1968, a program recommendation memoran-

dum pointed out the need for supbﬁh’ng%

cant number of projects in implementing elemen=
tary sciences. It pointed out that teachers were
very poorly trained, usually with no science
background at all. Traditional course content had
been so poor that students had practically no
framework wupon which to -build more
sophisticated secondary school science content.
Traditional sources of help available to elemen-
tary schools for their elementary science
curricula had been quite poor and had failed to'do
an adequate job up to this time. With new

materials appearing it was essential that these
new materials be mtroduced with mtelllgence
and competence.

It recommended that NSF provide substantial
guidance on the kinds of training teachers should
have as well as the kinds of persons who should
be influential in training the teachers. An essen-
tial element is feedback from the classroom'to the
training cadre particularly in the beginning of the
implementation process. The thrust of the
program, therefore, was for NSF tosupport a suf-
ficient number of exemplary programs in this
area. NSF wished to be -able to implement some
excellent and substantive course materials in
elementary science while at the same time for-
ming new bonds between the elementary slchool
system administration and competent smence

“educators in the colleges.

Beginning in 1969, the program sponsored a
series of conferences to disseminate information

_about new curricular efforts. The emphasis was

an orientation of college level science department
members and science educators capable of help-
ing to disseminate the new course content
malerials and who wereavailable toserve as con-
sultants and project leaders for school systems
which intended to implement the materials in
their own classrooms. Extremely few
scientifically-trained professionals with detailed
knowledge of the content and approaches of the
new science curricula were available to help in-
troduce the new materialsin a valid manner. This
experimental program was subsequently sup-
ported under the label of Administrators’' Con-
ferences and' administered by the Course Content
Improvment program.

In 1966, it became apparent that several forces,
mostly external to the Foundation, had combined
to make it necessary to re-examine some of the

-operating assumptions at-NSF with regard to

curriculum implementation. An exploratory corn-
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fererice on implementatign of science curriculum

. improvement in elementaryschools was held at

the University of Maryland Science Teaching

- Center in January, 1967. The.impetus for the con-

ference came from,the increasing recognition on

the part of the Foundation staff that the develop-
ment and availability of improved curriculum

materials does not of itself guarantee improve-
ment of science education in the classroom, es-
pecially at the elementary level, nor is upgrading
of teachers competence in subject matter suf-
ficient to effect improvement even if it were
possible to reach the million elementary school
teachers with instruction in the several scientific

disciplines that the new elementary science

curricula drew on. The conference explored, with
a small group of people from selected elementary
level course content improvement projects and
science teaching centers, the development of

mechanisms for more effective implementation "~

of science education based on the current
curriculum innovations.

The conference suggested:

"{1) Orientation of lhe staff of existing course content imn-
proxement projects to allow project involvement 'in im-

plementation activities to a greater extent than previously;

(2) vperation of training sessions with respective resource
people.

Suggestions included (a) involvement with one
project in depth; (b) participants to include
college faculty; curriculum specialists, other
supervisory school personnel, teachers and prin-
cipals, or teams of the above designed to affect
local systems; (c) training periods of from 1to 8

weeks, the sponsorship by a number of agencies.

such as universities, science teaching centers,
regional laboratories, (d) elaboration of long-
range plans far implementation activities.

.The Pre-College Education in Science (PES)
Annual Report for 1967 pointedout that the many
programs undertaken to improve instruction in
science and mathematics in elementary and
secondary schools “had not succeeded to. the
degree hoped for and needed. The assessment
was that these programs did not achieve the level

" of impact of which they .are.capable largely

because their efforts did not include effective
procedures to bridge the gap between curriculum
and innovation, under the leadership of scien-
tists, and classroom instruction, under the ad-
ministration of school officials.

Course materials had been developed with the
collaboration of specific schools®in thorough
classroom trials of preliminary versions. In other
respects, the work had proceeded outside the
purview of school systems. The training of
teachers to use new materials and approaches

~ through institute programs had’ emphasnzed

meeting the needs of the individual teacher rather
than the needs of a specific school system'’s-
program by the development of "a corps of
teachers. While this pattern of support enabled

“ innovative individuals to do effective things

without the necessity of having to collaborate
with a system whose internal forces tended to
perpetuate the status quo, it had not produced the
widespread changes hoped for and needed in the
classroom. In 1967, a number of grants were
made for conference workshops to train resource

people, in some cases as individuals, in other

cases as teams, to advise and work with the
schools and school systems interested in adop-
ting new curriculum developments. The traine

. were drawn from-science educators in colleges®

and universities, from members of curriculum
study groups, school superintendents, principals
and teachers who had ‘demonstrated interest in,
elementary science education.

In fiscal year 1969, the purpose behind these

grants, as described in the PES annual report for

that year, was to find a mechanism to insure the
wide availability of hngbiy qualifiéd assistance
to schools wishing to use materials, amechanism
not requiring a large continuing Foundation in-
vestment, perpetuating the curriculum develop-
ment group after their substantive work.is done.
The trau‘mg opportunities were to be offered
primarily tg those who'could be expected to train
others (mul\tnpher effect) rather than to those

own classes. Infiscal year 1970, a greater share of

—

|
f
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who would be .involved only in teaching their /’
’I
/

the course content improvement program went
into this implementation activity'recognizingj

.that this type of project was important in assur-
~ ing the successful introduction of new maternals!

into schools through the training of 2 crmralf
mass of resource personnel. Even though there|
was no restriction with regard to the use of non
NSF materials in resource personnel workshops
most of the projects supported through this
program involved NSF- supported currlculurﬁ
endeavors. -

Foundation policy in this area, as in the area l)f
commercial

distribution and financial
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/ was ‘
. development), -

. -, : . %
arrangements, had .been influenced by the
necessity of avoiding the direct promotion .of

school system adoption of material developed -

with Foundation support. The Foundation

recognized that traditionally full responsibility.

for the selection of curricula in the U:S. rests with
appropriate. local schoo! authorities. Therefore,
the Foundation has consistently refused to
provide funds for sales promotion and activities
of a similar nature. On the other hand, with the
increasing investment in curriculum materials, it
has become more evident that the Foundation
must accept some responsibility for assuring

. accepting and use of the materials. The Founda-

tion has sought te maintain a proper balance
between these two somewhat competing con-
siderations. -

As a result Foundation support for currlculum
implementation has tended to ‘correspond more

with the earlier stages of implementation. The

paucity ‘6f individuals competent to assist
~schools and school systems in imiplementing in-
novative curricula led the Foundation at an early
date to support leadership development projects
involving training of resource-personnel in par-
ticular curricula. These personnel were thenable

to assist local schools and school systems in in-"
_troducing (at the.latter’s option) new instruc-

tional materials by conducting dissemination
and - training activities. Prior to 1973, such
leadership projects were funded through theNSF

Course Content Improvement Program (which -

prlmarlly concerned with curriculum
Support for currlculum implementation was,
however, in the past dispersed through the
various Education programs. One program

which provided substantial - support for im-

" plementation activities was the longstanding and

well-known NSF Summer Institutes Program.
The same was true of the In-Service Institutes
Program. *Proposing colleges and .universities
could submit proposals designed to assist
schools and teachers in their areas in introducing
new- curricular materials such as PSSC, BSCS,
and Chem Study. These activities involved later
stages in'the implementation process thandid the
leadership projects, but were still considered ap-
propriate for Foundation support since the
- decisions to use the materials had been made by
the teachers’ local schools. In some cases where
close cooperation with a particular school system
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was deemed advisable proposals could be sub-
mitted to the NSF Cooperative College- School
Science Program.

-In all these programs unsolncnted proposals
were submitted by colleges, universities and ap-
propriate nonprofit organizations. While the ex-
tent of curriculum implementation supported
was -to a considerable extent a function of the

_ proposals received, funding allocations .and
curricula priorities were determined on a year-
by-year basis by the Foundation, Atany one time
a certain percentage of the activities supported
by these programs could be identified with
specific NSF-supported curricula: In 1965, for ex-
ample, roughly 20 percent of the NSF Summer In-
stitutes had a major oriéntation toward one of the

- NSF-supported curricyla: Grants were awarded .
to the host lnstltutlons to support these ac-
tivities.

Except for those aspects of development which
must overlap with implementation, suchas infor-
mation dissemination and leadership training,
direct Foundation grant support for implementa-
tion activities--has not been provided to the
grantee-developer of curriculum materials. For
the most part such grantees have obtained sup-
port for implementation.activities through other
means. Frequently, publishing agreements for
'NSF-supported materials provide for activities
such as information dissemination and teacher
training "to . be performed by the grantee-
developer at the publisher’s expense. These ac-
tivities supplement those supported dlrectly by
the Foundation.

In the past several years, partly in response to
pressures from the Congress and the Office of
Management and Budget, the Foundation has

-revamped and stepped up its implementation ef-
forts. The Foundation has established a separate
program of _Instructional Improvément Im-
plementation at the pre-college level which
provides a sharper focus for curriculum im-
plementation activities. The program is based on
the premise that NSF.can most effectively further
utilization of curricula materials by supporting a
few high-visibility models intended for a variety
of learning situations. In the selection of
materials for implementation the program
emphasizes nationally recognized curricula,
which includes but is not confined to materials
developed with Foundation support.
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National Science Board Involvement

in the earliest years of the Foundation,
National Science Board approval of many -ac-
tivites, including science education, was provid-
ed through consideration of the budget submis-
sion and allocation for each year.
" “Education in the Science" proposals were
brought to the Board for approval onlyifthey ex-
ceeded the Director's authority ($250,000, later
$500,000). However, the Board did receive’
reports from the staff from time to time on both.
the programs which were under way and the
plans for developing new activities or launching
experimental programs. For example, the Board
~ followed closely and received presentations
directly from the developers of the Physical

- Science Study Committee (PSSC). .
The first specific Board jnvolvement ivas in
1955 when the budget for science education was
submitted :recommending an allocation. for im-
provement of science curricula and teaching’
_training. At that time the Board asked ‘that

" and Committee III long-range aspects.
Specific

. furnished a large total amount,

total effort between science education activities
and the support of basic research? The reply was
that Committee 'I- was considering short-range
(2) To
what extent is ESI financially dependent on
NSF? The reply was that NSF, over 6 years, has
varying in

" percentage annually. These sums support pro-

jects, not ESI as an organization.

(3) Which
organization benefits from sales under sc\en(‘e
education activity grants? It varies. ESI
segregates such income in a special account, and
the portion constituting profit ‘is returned to
Treasury. . . Several Board Members spoke in

- favor of supporting the project on the grounds

primary consideration be given to the improve- .

ment of high school science curricula..

The Course Content Improvement (CCI) as a
- program element appeared in the budget in 1956
but the Board's records do riot show that it was:
specifically approved or that gundelmes were
provided for it.

During the next several years the NSB had the
opportunity to discuss several proposals relating
~ to curriculum development. in 1958, the NSB was
" advised of the assumption of responsibility by
~ Education Services, Inc. (ESI) for the Physical
_Science Study. Committee (PSSC) project. In

1961, some concern was expressed as to the ad-

visability of giving general overall support to ESI
even though the PSSC had received high ratings.

in 1961, the NSB approved the CHEM Study
grant; and in 1962, approved support for the
Association for the Advancement of Science
. (AAAS) project. In September 1963, the NSB ap-

proved the first MACOS program; this was iden-

tified as ESI's Social Science Program. The ter-
minal grant- for CHEM Study was also approved.

In January 1965, the Board reviewed and ap-
-proved the second MACOS proposal submitted
to the Board, $1,829,903 for 20 months to ESI fora
Social Science Curriculum project (under the
direction of Jerome S. Bruner.) Prior to approval,
the Board raised three questions: (1) Is a Board
committee considering the proper distribution of
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that a novel approach in-social sciences would
stimulate oti.ers to undertake curriculum im-
provement prdjects. . A third MACOS grant was
approved in September, 1966 for $1,597, 000 for
two years.

In September 1968 an award was approved fnr
a "Social Sciences Curriculum Program™ (SSCP)
for $528,400 for one year to the successor of ESI,
Educational Development Center, Iac. (EDC).
. In September 1972, ;the Programs Committee

‘reviewed the fiscal year 1972 annual CCI report.

Following the Committee's review and on its
recommendation the Board approved 5 large

. proposals including one from EDC “Exploring

- Human Nature" for $550,000 for one year.

The
Programs Comnittee requested that these
proposals include more information regdrdmg
reviews, salaries, etc., and expressed some con-
cern for the progress of the entire program. This
prompted them to ask for an assessment of the
future use of current materials being developed
to determine whether the needs are being ade-

quately filled.

- In September 1973 the Commlttee recommend-
ed approval of a proposal for AAAS but raised

‘numerous questions regarding one from EDC for

"Unified Science and Mathematics for the

‘Elementary Schools” (USMES) for $622,300.

Subsequently, the staff withdrew the proposalin
order to clarify certain dtems (e.g., high travel

"costs) prior to Board consideration. This original’

request was for one year. This latter proposal
was submitted again in October 1973.

The Board'approved the resubmitted USMES
proposal from EDC for $486,500 for 10 months
The minutes read as follows:

¢
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: Thls\eVISed USMES project was resubmitted by thestaffun- _

der l)'te direction of Dr, Paige. Continued support was propos-
ed for\USMES which has been developing interdisciplinary
units based on real problem challenges to students, together
with ‘the materials, resources, teacher training, and
‘organizational features=needed for effective implementation.

\ Seven units are in progress; eight have been developed; ten

are in the plénning stage. “The staff feels that the project is

rogressing well and that, when 25 or 30 units are com pleted. .
. school districts or d commercial publisher ‘will be interested

in the pubhcatlon and distribution of these: matenals and the
development of others.

In addmon to approvmg selected proposals,

the curnculum program. In Novembér 1961 upon
the advice 'of the Divisional Committee for
Science Education, the Board supported the es-
“tablishment of a speécial committee under the

Amencan Association for the Advancement of -

Scxen\ce (AAAS) to coordinate efforts to lmprove
mstructxonal materials.
The Board minutes for March 1963 indicate

" that there\was some concern over the high cost of

Course Content Improvement (CCI) projects.
Later that year the Board in considering budget
discussed an understanding
between NSF and the Office of Education clarify-
ing NSF's focus-on CCIL.~

In September 1963 while approvmg the ter-
minal grant for CHEM Study and- the first
MACOS proposal, the staff advised of the policy
on royalty income: :

All grants being made in the Course Content Improvement
Program_ which involve possible royaltxes from sales or ren-
Aals of hl‘ms provide that such "income” is to be placed in es-

“ crow accounts to be used as directed by the'Foundation. Such

funds may be required to be returned to the Foundation and

4\the NSB has over the years evidenced interestin”

Ay

.up to the amount of the grant, may be used forits general pur- -

poses*

In connection with approval of several CCI

. proposals the Board Members expressed concern

regarding the stability and fiscal responsibility

. of groups receiving CCI grants. Additional con-

cern was voiced over whether these programs
would ‘offer balanced education. The statement
was made that if NSF is a large contributor to the
‘budgets for such groups it has more than usual
fiscal responsibility concerning their status.

In March 1965 the Board .Chairman asked that
recommendations for future plans for the entire
CCi program be submitted for detailed .con-

-

* The re-use of the funds was later declared to be illegal by

"the CAO and the NSF practice was revised in N_uvember 1971.

sideration by the Board. The minutes indicate

that the Board Members ‘were in agreement that

" the Foundation should reserve-the right at all

times to terminate CCI projects and to avoid

: developmg monopolies. In the discussion of a

Biological ‘Sciences Curriculum Study (BSCS)
proposal which was approved at the meeting,
caution was alsp expressed about imposing ar-
bitrary rules limiting support to a fixed number
of years on the ground that such a limitation

could exclude certain desirable continuations-or.

extensions of the programs. i
InMay 1965 at the request of the Subcommittee
on Science Research and Development of the

‘House Committee on Science and Astronautics,

the staff prepared for it and for the Board a

" “Status Report on the CCI Activities of the NSF."
This was the first policy statement to be provided’
" to the Board on this program. Relevant points in

the statement were discussed and generally
agreed upon in NSB Committee 1II (Memoran-
dum of Discussion of the FifthMeeting on May 5-
6,.1965 is on file). The Committee concluded that:

1. CCI pt'ojects should be an initial venture to
be transferred at a later date -to outside
groups; . '

2. responsnblllty for stimulating and suppor-
ting such a program resides in the Federal
. Government; and

3. career curriculum
should be avoided.

Committee III also suggested site vists by
Board Members to aid in the formulation of an

improvement groups

“acceptable policy. (Subsequently, several such

site visits were made including one to.ESI in
Cambridge, Mass!)

Durmg a discussion of the Course Content Im-
provement program inNovember 1965, the Board
again - reiterated previously expressed con-
clusions;

1. There should be developed no “special”

~ corps of course content revisionists”, but
new people should become continually in-
volved in these problems; and .

2. As a corollary, no group of people mvolved
in course. content activities should be en-
couraged to perpetuate themselves

In an April 1966 discussion of the in-
terrelationship of NSF-with the newly formed
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agency, Office of Education, it was agreed that’
NSF's Course Content Improvement program
should be continued. At this meeting it was
reported to the Committee that the Bureau of the
Bidget and the Officeof Science and Technology,
“-. .favor continuing NSF participation in CCI

activity because of their belief in the désirability -

of the type of approaches which the Foundation
.has used. . .” There was a general agreement that
. the Foundation should not withdraw from course
improvement but that it should expect to be

supplanted in some areas by the expanded OE ac-

tivity.

In June of 1966 the Board requested for the first
time that an annual review of the CCI program be
presented to the Board as well as a block presen-
tation of its programs to be funded and that this
review and presentation should be provided to
Committee III for consideration and the formula-
tion of recommendations to the full Board for ac-
tion. The first annual report on the CCI program
was made to the Board in September 19667

In February 1967 Committee III was informed
_ that it was the policy of the Foundation to con-

sider support of CCI activities up through a first
revision of materials. After that time it was
proposed that projects be placed in the “public
domain" through the mechanism of free licensing.
Future revisions could then--be undertaken
irrespective of the_‘sour(;e's"of support.
Committee [II was advised in September 1967,
that funding for CCI projects was normally
planned two years in advance. It was expected
that as older projects were terminated funds
would become available for new projects since
there was no shortage of people interested in par-
ticipation in this program. The second annual
_CCI report to the Board was also presented in
, September. Committee III reported to the full
Board its detailed review of the program and ex-
pressed its satisfaction with management and
effectiveness. The Board approved continued
- support of the recommended programs. -

In January 1968, there was discussion of
proposed programs to help disadvantaged
students on several academic levels through
various programs including CCI. Committee III
endorsed this proposed venture within
budgetary and statutory limitations. During the
Committee's discussions it was pointed out that
implementation of CCI programs is dependent
* upon administrative decisions at the local school
system level. In March the Board agreed on.

generél NSF policy for publication procedures,
production and distribution of materials and in- *
come utilization for CCI. (copy in file)

Later in 1968 a Board Task Force on Science . .

Education (a subset of the Programs Committee). -
reported that-it had reviewed the CCI annual -
report, examined the programs carefully: and
recommended that the Director be authorized to
continue certain projects. : T

The Task Force on Science Education con-
sidered a paper (copy infile) concerning methods
for evaluating NSF's Curriculum Development
Program. Discussion centered around the
desirability of setting up and supporting a pro-
ject to evaluate the various course content im- -

‘provement programs, including consideration of

design for guidelines for the next generation of

* CCI materials. The concept of such a project

which would involve an outside grantee or con-
tractor was to be presented by the Task Force to
the Programs Committee at its next meeting.

In September 1970, the Board received its fifth
annual summary of the CCI programs. The Ad-
visory Committee for Science Education reported
its findings and the Board Chairman-reiterated.
support for NSF's educational actiVities and the
hope that the Foundation would continue support
especially at the pre-college level despite the for--

. mation of the new agency, the National Institute

of Education. The Board asked its Long-Range
Planning Committee and the NSF Executive
Council to give priority to the development of a-
long-range plan for the support of science educa-
tion. ' '

After the September 1971 meeting, the

- Programs Committee which had now been com-

missioned to review on behalf of the Board the
annual CCI report as well as all proposals under
the program announced that it was satisfied with
the status of the CCI program. The Programs
Committee discussed with staff members exter-
nal evaluations of the programs and posed,
several other questions concerning CCI all of
which were satisfactorily resolved. In a report to

_the Board the Advisory Committee for Science

Education stated the future of CCl was promising
and it was one of NSF!s most important ac-
tivities. N '
The Director informed the Board in November
1971 of a reviséd policy regarding disposition of
income generated under education grants to

. become effective immediately. The following is -
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excerpted from the minutes:



Incame will be applled to offset costs of grant activities as

well as costs of administration of-the income- producmg -

properties. When income is not expected to exceed $10,000,

. the'grantee may keep and apply to research and education in

the science amounts. remaining after .offsetting costs.
However, any income remaining after payment of costs,
which exceeds $10,000, will be remitted to the Foundation.

. Where total income is estimated to exceed $10,000, the grant
. wlllprovndespeclhcallyfordlsposmonohncome Income not

used as provided fori in the grant will be remitted to the Foun-

- dation. With respect {o contracts, income received will nor-

mally be applied to offset costs chargeable to the contract,

.and any. income not so used shall be remitted to the Founda-

“methods of education”

I

tlon Lo

‘s

In September 1973 the ‘annual report of the
“Materials and Instruction Development
Program” (MID), formerly the Course Content
Improvement Program, was presented .o the
Program Committee. It stressed changes in the

'overall education program and how emphasis.
was shifting as a corisequence, with the thrust = .

being toward modularization or delivering
rather than on “tight

course content.”

schools in a priority context. It was stated that

expenditures were.substantially lower, perhaps”

by as much as one guarter as compared to six
;years ago, and that elementary school
'mathematics would be high on the priority list for
the next two or three years. The Committee in-
dicated that there might be too much stress being
placed c.n mathematics and science curricula to

Questions were raised as to the -
level- of current expenditures as compared to’
> earlier years and also about the ranklng of

the detriment of the social sciences. Actually, the -

bias had been the other way, but at the secondary
rather than the élementary level. _

In October 1973, the Programs Committee dis-
cussed a proposal from EDC. The record of that
meeting includes the following:

The AD/E indicated agreement with the Eecommendﬂti(;n of

/

the Board's Ad Hoc Committee on Science Education that the’
highest priority in science education be directed at “the
development and maintenance of exceptional high quality
doctoral and postdoctoral programs to produce the best basic
and applied research talentin the country.” He also shared the
Committee's concern that there should be a close linkage
between education and research. The-recommendations
which the staff has made to meet Congressional requests for
minimal graduate student support in the fiscal year 1974 are.
in line with these concerns. - .

.The Committee- and staff seem to be in
reasonable agreement on the highest priority,
and it is abundantly clear that the Committee did
not imply that all available funds® should be
obligated to these concerns. Science literacy re-
quired more curriculum research and develop-
ment. Here the question is “how"/not “why". Dr.
Paige assured the Committee that he did not plan
to squander available funds on dubious projects

"nor did he wish the Directorate to become theIn-

spector General of a fullblown production opera-
tion. However, he did believe the commitments to
a project during the research and development
stage must extend to the point where it could be -
stated that: “Here is curriculum material that our
evaluations indicate is responsive to national
needs; it is different; it is in sufficient quality to
be implemented today:for your independent
testing; and, if you find this material successful,

~ weurge youto encourage commercial concerns to

expand on NSF's pioneering efforts.”

In, September 1974, the Programs Commlttee
received and discussed the MID annual report for
fiscal year 1974. There were no special questions
from the Committee. The Board also received the
annual report with the notation that the principal
thrusts in pre-college education at the elemen- -
tary level are for education for science literacy

. and for careers in science. During that year 56

proposals were received and 43 grants were made
totalmg $8,211,021.
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There has been regular interaction between the
NSF staff and the Congress particularly in the

annual appropriations hearings and, after the

revision of the NSF Act in 1968, in‘authorization
hearings as-well. There have also been several
oversight hearings and reports issued, including

United States in_1965.

v

Legislative History * - | . s

authority that the Foundation should have over
the course of science in the country was a consis-

_ tent matter of concern. On January 30, 1956, Dr.

Waterman stated, “Our whole setup, thoroughly

" endorsed by the Baard, is such that we do not

.one on Science Education in the Schools of the

The Committee Reports of the early years

‘contain few comments regarding
programmatic activities, although the hearings
contain much discussion on various aspects of
the programs. It is House Report No. 1477 on the

FY 1967 NSF Appropriations Bill that first makes

any mention of the fact that the Foundation sup- |

. ports the development of course materials for the
. teaching of science in primary and secondary

schools. )
During the early years of hearings on the Foun-
dation’s appropriations, discussions relating to

. education dealt primarily with training of

graduate students, although there were some

references to the quality of faculty at the un-

dergraduate level.

During the hearings on the FY 1954 budget,ina
discussion betwegn Senator Magnuson and Dr:
Waterman, the p'gint was made that the lack of

several ,;suggestions

attempt to exercise control of science, but rather

by use of the guidance of leading experts in the

different fields of science, we find from them the
direction in which science should move. This

sucdessful."/

During the hearings on the FY 1957 budget

Congressnlan Albert Thomas, Chairman of the
House Appropriations Sub-committee put forth
s which indicated a
willingness on the part of the committee to ex-
pand high school teacher training programs. The
indications were that Thomas believed it wiser to

_spend jmoney on educational programs rather

than dn equipment for basic research or policy
studies. Because of the emphasis on high school
programs, NSF was asked if it could use $10
million more for high school teacher training.
When it became clear that the source of the ad-

- ditional morey would be other. NSF non-

quality among secondary school teachers would

have an effect on the production of scientists.
The Foundation's budget presentation for FY
1955 contained for the first time an explicitentry

- dealing with education in the sciences. This ac-

tivity. included summer institutes for college
teachers, a program of research opportunities for,
college teachers during the summer, and the
beginnings of an education in:the sciences sup-
port activity at the secondary school level. The
primary emphasis, however, both in the budget

and in the'discussion during the hearings was

still on the graduate fellowship program.

In a summary statement,_submitted for. the
record in the FY 1956 hearings, the section
“Education in the Sciences" included, for the first
time in a.Congressional hearing, a specific need
for improvement, of science curricula.

For. the next several years the need for im-
proving capabilities of secondary school teachers
and content of courses was discussed in the Ap-

* propriation hearings: The degree af control or
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education programs, the offer was declined.
However, the Appropriation Act for FY 1957 in-
cluded a “limitation clause™: '

!
‘Provided. that. . .nat less than $9,500,000 shall be availahle

for tuition, grants, and allowances in connection with a
program of supplementary training for high school science
and mathematics teachers. ' : :
While the Senate recommended deletingit, this
limitation, in varying amounts and minor
changes in wording, remained in NSF appropria-
tion language through the FY 1973 aipropriation.
The FY 1958 budget was the first in which
funds were requested for curriculum develop-
ment. The appropriation subcommittee was ad-
vised that support would be given to efforts to
improve course content and presentation of

material by revision of course outlines by

regional conferences of teachers; administrators,
educators, and scientists, to discuss means for

“improving courses, and by the development of
. modern teaching aids of particularly high quali-

ty. Concern was evidenced for the competency of

”

‘gives us the /basis then on which we pl-a our’
programs. It/is a method which has proven very



high school teachers. Dr. Waterman stated, “Our

“position in the Foundation is that, if there is any

e way possible, this should be done in the

traditional way, by the local mechanisms—the
communities, the school boards, and the States. If
they are convinced that this problem is acute and
needs attention, they can take the right steps
-more simply and Ithink most effectively. But, my
_ personal opinion is that we see that something is
done—hopefully that it can be done locally. That
is the way, but it seems to be the Federal Govern-
ment-must be in the position to stand behind lhlS
whole thing and see that action is taken.”

ing because it is from there that you get scnen-_
tlsts ’ '
In the hearings on the FY 1960 request before_

the Subcommitte of the Committee on Ap-

propriation$ of the House, 86th Congress, First
Session, in a discussion regarding the authority

- of the Foundation to improve elementary and

.During the FY 1957 hearings in a discussion of .

the need for stimulation of students’ interest in
science a} the pre-college level, Mr. Boland had
‘suggested that stimulation should :go back
beyond-the high school to the grammar school
. level. In the hearings for FY 1958, in a discussion
~ with Dr. Bronk, then Chairman of the National

Scxence Board, of children learning mathematics, . .

Mr. Boland stated, “I think you have to go beyond
the high schools. I think you should go into the
grammar schools_ dnd ‘make mathematxcs attrac-
“tive there."”

. During hearings before the Subcom:mttee of
the Committee on Appropriations, United States
Benate, 85th Congress, Second Session, May 12,

1958, on the FY 1959 budget Dr. Waterman

stated to Senator Magnuson, “Secondly, we need

- replied, '

high school curricula, Mr. Jonas indicated that
his interpretation of the Act is that the Founda-
tion has a broad authority tostrengthen curricula
and stated, “I do not see anything in the Act, as I
recall it, that would prevent your working with
the State school authontles in an effort to
strengthen local curriculum.™

Later in the discussion Mr. Thomas also stated
that, “The language of the Act is broad enough to
do practically anything you want to. Now it is a
question of what you do in connection with the
Department 'of HEW and others and where you -
are overlapping. Now if you did not have the.
Department of HEW, you could do anything you
want to under it (the Act).'Is that not a )
reasonably accurate statement"‘)) Dr: Waterman
‘I would suppose so.” Mr. Jonas theh
stated,” “That section 3(a)(1) is open-ended I
think. I do not see why you would have any dif-

. ficulty doing what I have suggested under that

quality in training. We must insist upon that,.

This- means superior teaching and superior

teachers together with- the equipment and

“materials that they must have.” When talking
about-..the education programs, Senator
Magnuson asked,
requested the Science Foundation to go into this
- field even to the extent of revising the'curriculum
in high schools, but you only do that upon re-
quest.” Dr. Waterman, “That is right.”
Magnuson, “You do no! interfere unless they ask
_you to interfere.?” Dr. Waterman, “No, we do no*
" interfere. You see this characterizes our program.
- We get the requests. Then we analyze and we
select the best ones (proposals) so our program
continues to be selective.” Senator Ellender ask-
ed if NSF work is solely related to science and
“was told; “Solely to science.” The Senator later
~ stated:™Today’s students all aim for the easiest
way out,’'and I do not know of a better thing that
this Foundation could do than to help to
reestablish secondary school systems. It is then
that we should give our students the proper train-

Senator

“In some cases the States have

-very first authority.”

During the hearings on the appropnauon for
FY 1961 Congressman Thomas after extensive
discussion of the Course Content Improvement
Program expressed the oplmon that "It is the best
part of your program.”

There was a-discussion of royalties expected to
be received. The publication of materials financ-
ed by NSF was also discussed and assurance
given that no. mdxvndual profits from this activi--

Cty.

The hearings on FY 1962 focused on the costs of
a Course Content Improvement Project, the cost
of a textbook, how it would be distributed, and
the fact that it must make its own way.

The Hearings for FY's 1963 and FY 1964 con-

‘tain little in the way of substantive discussion on
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the Course Content Programs.

In the hearings before the Subcommittee of the
House Committee on Appropnatlons on the FY
1965 budget most of the statements concerning
the Course Content Program came from NSF. In
his testimony, Dr. Bronk stated, “I would stress
the following as being the most significant func-
tion of the National Science Foundation: to train
people to be ablé'to deal with what is going to be



- required of them but cannot be anticipated; and

to develop understanding of what is already
known and to discover 'new kncwledge for the
development of our country.”

Dr. Handler, a member of the National Science
Board stated “There is in this document (the
budget document for FY 1965) an expression of
what Harvey Brooks of the National Science
Board . called the social invention. It is a
remarkable one. This is a Course Content Im-
provement Program. I must confess when I first
-heard of it I took a rather dim view. I have tc
apologize.” Mr. Thomas "asked, “This is Dr.
Zacharias’ project?” Dr. Handler replied, "Yes.

. He'invented something not merely the program

‘necessary

" itself. .

.I thought this was an enormous amount
of money to spend on.
teaching materials. It c_ould not have been done
any other way...it makes the best of ‘man's
endeavors available to the whole population.”
“The policy framework within which the
science education programs operate require (1)
that they supplement rather than replace
traditional forms of support; (2) that no measure
of controlis assumed over the processes of educa-
tion; (3) that thefullest involvement, cooperation
and advice of the scientific-educational com-
munity is obtained; and (4) the improvements are
sought rather than massive support of those ‘nor-
mal' and existing activities which may tend to

perpetuate unsatlsfactory educatnona[ practlces' '

and results.”

Congressman Thomas was partlcularly in-
terested in the question of how long it would be
to continue to improve course
materials. The answer was that there would be a
peak of activity in each_of the disciplines, with
some small updating effort. A list of projects was

—to ‘be-inserted in the record.

1

; During the Senate Hearings on the FY 1965
budget Senator Allot raised the issue of the use
of education materials developed with NSF sup-
port. He was concerned that the support of

~curriculum projects by the government would"

force the use of these curricula. He does not want
, to have“these things rammed down the throats of

educaturs "The response was that the techniques.

' the NSF has adoptéd would not likely evolve in
that way. Senator Allot also questioned the role
of NSF cooperating with the Office of Education

~in developing.a curriculum in Social Sciences.

 Senator Allot asked “Is the National Science
Foundation cooperating with the Office of Educa-

& ~ . RS -~
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- Riecken replied, “No,

.a few textbooks and’
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tion in developing a curriculum in social sciences ™
or in-areas other than the natural sciences?" Dr.
ir..We are not at.the mo-
ment cooperating with the Office of Education on
curriculum development in the social sciences.’

' Senator Allot, “Are you working on curriculums
" in this area without the cooperation of'the Office

of Education?” Dr. Riecken, “We are supporting
< BN . '
twa projects—I ‘think one by the American

. Anthropological Association and one by the
American Sociological
‘development

Association for the
of high school curriculum
materials. There is no attempt to enforrjce the use
of these materials in any school system.” Senator
Allot, “How will they be published and by
whom?" Dr. Riecken, “ At the present I'm not com-
pletely clear. In the .past we have assisted
publication in several different ways. A prime
example of one way is the textbooks prepared by
the Biological Sciences Cusrlculum Study which
have ]ust been published in three different ver-
sions.

Senator Allot_later asked “Can we get the

“answer clear then that they are not preparing a

curriculum in the social scierces?" Dr. Riecken
says, "We are assisting professional associations

in preparing curriculum material which may or -

may not be adopted by the secondary‘school's

- They are pubtlcly available but not lmposed on

any school.”
Hearings were held by the Subcommittee on

. Science, Research, andDevelopme}lfofthe Com-

mittee on Science and Astronautics, House of
Representatives, in 1965 to review NSF. Included
was. a -discussion of science education. These
hearings were reported on in early 1966, and_
were to be the basis for the 1968 amendments to
the NSF Act of 1950. While there were no specific
recommendations on science education, two per-

tinent observations were made, one dealing with -

teacher training. the other with support of new.
curricula. NSF was given credit for improving
teacher training in the sciences; the issue was,
could the job be done more effectively, NSF
should learn more about possible methods.
Credit-was also given for progress in curricula
improvement: the issue had to do with the ap-
parent small number of professional groups in-

LThe National -Science Foundation—Its Present " and
Fulure. Ropurt of the Committee on Science and Astronautics.
U1.S. House of Representatives, 186th Congress. House Report

" No. 1236,



volved. The thrust was for moere competition in
the field of curriculum development.

Early in 1965 the Committee on”Science and
Astronautics issued a report prepared for it by
the NSF on Science Education ‘in theé Schools of
the United States. This report traced the
historical events and conditions that led to the
status of science education at that time. It raised
issues- for public debate on such problems as
“how much Science Education,” improvement-—a
never ending task, investment in science educa-
tion, and general scientific literacy. -

The bill to amend the National Science Founda-

tion Act of 1950 was discussed at Hearings before
the. Subcommitte on Science, Research and
Development of the Committee on Science and
.. Astronautics, House of Representatives, 89th
Congress, Second Session, April 19, 1966

The question of NSF's role in the social
sciences was raised. Dr. Haworth in his
testimony says, “Although the Foundation has
for some years, conducted limited but growing
programs in support of certain aspects of the
social sciences, it is widely felt that the time has

come for these sciences to receive expanded

attention from the Foundation, and it is fitting
that the social sciences should now be recognized
by that name in the Act itself rather than re(‘elve
support @nonymously as an “other science.” He
goes on to say that “this greater visibility should
emphasnze the efforts of the Foundation to
stimulate and support increased research and irmn-

prove education in the social sciences in order-to .

help them play an increasingly important rolein

coping with some of the major problems facing

_society t()ddy
The 1968 Amendments to the NSF Act of 1950
added the social sciences to the list of spe(,lflc

sciences the NSF is authorized and directed to

support.

During the next several budget hearings, the
Course Content Improvement Program was dis-
cussed. In'FY 1966 budget hearings, Mr. Boland
“had commented that the appropriations subcom-
mittee has encouraged NSF to work at the lower
grade levels. Mr. Jonas asked, “You will runinto
trouble on social sciences with this won't you?”
Dr. Riecken replied, “The kind of social science
miterials being produced under our grants are
not, I think, likely to be as much trouble as the
biologists have had over evolution.” Mr. jonas,
“The leading article on the front page of the Wall
Street Journal this morning indicates a little trou-

ble brewing in that field right now on account of
some revisions. of social science textbooks.” Mr.
Boland, “On the social sciences the material you
are preparing. . .wouldn't produce a lot of con-
troversy, isn't that so?” Dr. Riecken, "That is
right.” Mr. Jonas inserted material from the
budget document showing the request for.

~ _elementary and junior high school studies and .

" secondary school studnes including matenal in

4

- philosophy of lhe

. the social sciences.’

In the FY 1967 hearings, the National Science
Board guidelines were discussed as were the
mechanics and techniques of Course Content Im-
provement. The NSF point was that it did not per-
mit Federal funds to be used for promotional pur-
poses, and commercial ‘versions of the material *.
had lo be competitive with others in the market.

In the discussion of the FY 1968 budget for the
Cooperative College-School Science Program,
Congressman Talcott asked, “Is this an effort to
direct the thought of these teachers or control the
teachers?™ Dr. Fontaine
responded, “No, not in any way.‘{' He went on to
say that, “The'school system is the one that
makes the decisions and.the Foundation assists
the college or university to work with the school
systems in the introduction of the materials that
the school system wishes to introduce.” Mr.
Evins stated, “There has been a lot of concern to’
have the local people involved rather than having
direction and dictation on the guidelines from the’
Office of Education.” Mr. Boland, “You are mak-
ing an effort to upgrade the quality of science on
the local level by this cooperative program.”

In discussing the course content improvement
prograrm, Mr. Talcott asked about pringiples|of
economics that are to be taught. Dr. Kelgon
responded, “The school system chooses the par-
ticular approach, presumably because it fnts into
lhe school's overall education program.” Mr.

Talcott asked, “You are not suggesting the
philosophy or system of economics that is being

taught or put into the textbook. Thisis alocal op-
tion of the school district?” Dr. Kelson reéplied,
“Yes." ' ‘

The Hoyse of Representatives Report No. 259,
90th Congress on the Independent Offices and
Department of Housing and Urban Developmeni
Appropriation Bill, 1968 carried a paragraph
regarding the limitation language on supplemen-

tary education for high school math and science
teachers (the institutes programs). It stated:

39
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—grants are awarded to teachert to enable them to obtain
further proficiency in their designated fields. This has proven
10 be one of the most successful programs of the Foundation.
The committee is not recommending the reduction as propos-

ed in the budget, rior the change in emphasis that the budget”

suggests for lhe program. The committee ona number of oc-
casions has earmarked funds in excess of the budget for this

‘purpose and is of the opinion thata conlmumg need exists for

these institutes.

The committee position was sustained in the
‘appropriation ac '

In the Authprization Hearmgs for FY.1970, in .
ith Congressman Daddario

during discussions
on the training of te) ,chers NSF advised that it
was placing more attention and stress on im-
plementation, bringing the secondary school

teachers into contact wnth new materials.

House -of Representatives Report No. 91-288,

'91st Congress, First Session, Authorizing Ap-
.propriations to the National Science Foundation, .

June 5, 1969, included references to science

V.Reducatlon inits explanat\ion of the Bill. The report
“devoted fourteen pages to science education in

general and specifically discusses the budget

presentation program- by program. There was

mention that “an increasingly important aspect
of the program is support for the training of

"resource personael able to lmplement the new

curriculums in local school systems.” When dis-

‘cussing the Institutes activity, the report stated
that “the projected program will stress the train-

ing of leadership through advanced studies and
the implementation of local curricular improve-
ment through training. to teach the newly
developed course content.” It also spoke of efforts

to improve school science ‘curricula and discuss-

ed in. detail the Cooperative College School
Science Program and its efforts to focus on the
improvement needs of local schools and school

.districts. &

The report of the Committee on Labor and
Public Welfare, United States Senate Report-No.
91-285, 91st Congress, First Session, National
Science Foundatlon Act Amendment of 1969 to
Authorize Approprlatlons July 2, 1969, discuss-
ed coyrse content improvement’ and speaks of
"“implementation projects which have done much
to alleviate the critical stress on the system of
pre-college education.” The report stated that it
wishes to emphasuethelmportanceltattachesto

the Foundation’s continuing to maintain effective

coordination ‘regarding its education programs

‘with the Department o‘ Health, Education, and
" Welfare. _ - )
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In the NSF FY 1971 House Authorization Hear-

. ing, February 17, 1970, it was pointed out that
curriculum development had been a powerful
force for educational improvement. It was clear

that the utilization of these resources wauld be
neither widespread nor in many mstances well.

done without judiciously placed assistance, both
financial and professional. Therefore, about
1966, the Foundation initiated programs to help
with the implementation of new courses,
“materials and - methods. Mr.

"Give them the advice they need to develop the
programs that would in fact truly fit their needs
and this is the relationship y are talking
about?” Dr.-Fontaine replied, "Yes, and let me
stress,

currence of the school system sor that there would
be a direct relationship betweenjthe purpose of
the training and the needs of the| school.”

In testimony before the spec1a subcommittee
on the NSF of the Committee on Labor and Public
Welfare, United States Senate, 91st Congress, Se-
cond Session on the NSF_ authorization for FY
1971, the Director, NSF ‘was . questioned by
Senator Kennedy on social science teacher

. programs. The response was that social sciences
were covered in the institute programs and effort
was being devoted to the development of
curriculum matenals about 10 percent of the
science -education budget contributed to social
sciences. The differences in handling of history
and social sciences was noted with the comment,
"1t is a difficult area for us to sort out, but we are
trying to be as.helpful as we can within what we
consider our legislative andate.”

In House of Representatives Report No. 92- 204
92nd Congress, First Session Authorizing Ap-

propriations to the National Science Foundation,

May 17, 1971, there is a description of the
emphasis being placed upon “relevant teaching
programs and curricula (increasingly teacher in-
stitutes, especially for high school teachers are
bemg related explicitly to the efforts .of school
systems to adopt new teaching programs which
entail teacher restraining).” The report states
that, "In substance the programs are' - being
modified extensively to develop leadership per-

sonnel in the hope that there will be less need for -

Federal funds and professional assistance from
outside the schools themselves.”

The report also says that substantial effort is
devoted to training teachers in the use of new

' R
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Daddario .stated, -

the* teachers would coTe not as in--
dividuals, but as participants with the full con:



‘matenals and mstructlonal programs, a type of
activity essential in the effectiveimplementation

.Course. and. Curriculum Development and Im-
-’plementatlon Activities, the report- describes
makmg available to sthools innovative and im-
proved.teachmg materials and techniques which
. Jocalsschools have neither the funds nor the
N -scholarly expertise to generate themselves.

- ~The report stated that the Committee is con-

of curricula in ‘the schools. Under the heading,

" ,'cerned about maintaining and ‘increasing the' .

. quality of teaching and research at .all levels
-..rather than the quantity of new scientists being

' ’-produced In speaking to the precollege level in- _

. stitutes, the report states that “the’NSF can'more
effectively introduce revised curricula at the pre-
=~ college level since new courses and revised
teaching methods-are no better than the trained
personnel charged with xmplementmg them.
The Senate report No. 92-232, 92nd Congress,
' 1st session on the FY 1972 authorization made a
substantial increase over the NSF budget amount
for Science Education support. The action was
taken based on the stated belief that “these
programs have had a very beneficial impact on

States.” The ~action taken is “considered
necessary to provide for the maintenance of
quality science education in the United States.”
-Among the programs cited were pre-college
teacher institutes and development of new course’
material, courses, and curricula for use at all
levels.

"The committee went on to.state it believed
‘there would be, over the long term, increased de-

the quality of science education in thé United

‘mand for science and engineering professionals; .

it would not-be “in the best interest of the-Nation
1teresl o
to make pPEClpltWODS in science educa-
tion and institutional science support programs
of NSF in order to compensate for-short-term
fluctuations in the employment market.”
In the House Appropriations Hearings as in the
House Authorization Committee Hearings, Dr.
. McElroy had'spoken to the need to develop new
introductory courses in science organizedaround
societal problems rather than by traditional dis-
ciplinary approaches. He alsb spoke of the

‘sonnel to carry out those curricula.,

The House of Representatives Report 92-305,
92nd- Congress, 1st Session, on the FY 1972 ap-

propriation bill referred to Science Education:
Support with the comment that the committee ex-’

pects that funds included for that purpose will
not be diverted to other purposes. The Senate

Report (No.92-264) voted a not-less-than'amount -

for science education support.

House of Representatives Report No. 91- 1060

91st Congress, Second Session, Independent Of-

fices ‘and Department’ "of Housing and Urban

Development Appropriation Bill, 1971, May. 7,
1970, made a reference to programs“. . .updating

the subjéct matter and instructional competence -

of teachers. The Summer Institutes Program has

:been particularly useful in disseminating new
ideas to.a broad base of teachers that are im- .

mediately used in teaching students throughout
the country.” Senate Report No.91-949, 91st Con-
gress, Second Session, Independent Offices and
Department of Housing and Urban Development
Appropriation Bill, 1971, June 24, 1970, speaks
only of earmarking funds for Summer Ipstitutes.
They (the Senate) prefer instead to “leave the

funding of programs to the better judgment ofthe _

Director and his‘assistants.”

." .~

During the hearings before the Committee on . -

Science and Astronautics ani the Subcommittee
on Science, Research, and Development, House of
Representatives, 92nd Congress, First Session,
on the FY 1972 authonzatlon. Dr. Herbert Carter,
Chairman of the National Science Board, made
reference to graduate education in the sciences
and was questioned by Mr. Mosher on his
“limited emphasis.” Dr. Carter responded, “The

" tained without the general support/and proper

i program for implementation of ‘curriculum .

development projects. In the discussion of the
edueation programs, Dr. McElroy discussed with
Gongressman Giaimo the fact that in terms of in-
novative curricula NSF had not deemphasized

that activity nor the development of the per-

health of science in this country cayt be main-

education for all levels.” Congresgman Mosher
agreed and went on to observe that we have to
start with the primary grades and- establish a
solid base. '

At a second hearing, March.23, 1971, in his
opening statement, Dr. McElroy noted that the
education program teacher institutes would be
designed to concentrate specifically upon in-
dividual school system requirements. In a dis-
cussion of criteria for determining priorities in

the science education programs, Dr. Humphreys

" told Congressman Davis that one of the options

that the Foundation had provided for in its FY ~

* 1972 budget was the development of introduc-

40

tory courses in science that are grganized around
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g ,Hearlngs ‘the
- stated, “We will continue to support teacher
» training projects in an attempt to build a

‘o'élafl. bfé)blvéms rather than by the traditional

£ d;scxphnary approach. Dr. Humphreys prepared
-gtatement
- __curnculum development and implementation ac-
~ “tivities and specifically mentions: Man: A Course
o of Study. He also discussed the future use of in-
- “stitutes ag a mechanism forinvolving curriculum

discussed the pre-college level

supervxsors. principals, etc., in the lmplementa-

* tion process.

‘At: the NSF FY 1973 House Authorlzahon
Director's opening statement

capability for improving science programs at the

‘pre-college level by training key personnel in the

management techniques and mechanics of in-
troducing new course materials.” The Instruc-
tional Improvement Implementation Program
designed to aid in the implementation of new

- curriculum materials in elementary and secon-

’

dary school classrooms was discussed in detail.
. Inthe FY'1973 House Appropriations Hearings
dufing the discussion of the science education
program between Congressman Talcott and Dr.
Kelson there was an explanation of the need to
train teachers in handling the new curricula that
are now being installed in the elementary and
secondary school classrooms. In the discussion

. of the science education improvement program,.
- Dr. Kelson stated that, “We have found that once

you have supported the research and develop-

" ment of new programs such as the curriculum

and the new way of teaching science education,
the use of these programs doesn't just happen all
on its own, Therefore, the second part of our
program is to help the school system to actually
put into practice these new approaches to in-
struction.” Congressman Giaimo discussed
development and implementation and the fact
that'it does not duplicate HEW interests.

Atthe Senate Appropriations Hearings for that '

same year, Dr. Stever in his prepared statement

stated that, “We plan to train key personnel in--

cluding administrators.and teachers, not only in

subject matter but also in techniques of handling

new science course materials which are of direct
interest to them.” In materials submitted for the
record, it was stated that explicit programs for

_implementation are also necessary and that the

. Foundation's program of Instructional Improve-

ment Implementation attempts to foster and

promote the implementation of eduction reform.

_ Otherthan descriptive material on the program

“ there were no comments regarding the pre-

41
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college science education program in the reports
from all the committees. .

In the FY 1974 House Authorization Hearings,
the curriculum development "activities under
Careers and under Science Literacy were describ-
ed. Most of the discussion during these hearings,
however, was on the level of support for science
education improvement requested by the Ad-
ministration-rather than the pr grammatlc ef-
forts themselves.

In the House Appropriation H arings for FY
1974 the section of the budget document covering
Science Education Improvement was inserted in
the record. Concerning this material, Con-
gressman Roush asked about the| summer in-
stitutes program and Dr. Kelson noted that the
Foundation will* be devoting relatively more
attentiof. to helping teachers effectively use the
new teaching programs. Congressman Roush in-
quired into the redirection of the Science Educa-
ticn Improvement program and the discussion
revolved around the role of OMB in this redirec-
tion.

In the House of Representatlves Report No.93-

284, 93rd .Congress, First Session, Authorizing

Appropriations to the Natlonal Science Founda-
tion, June 14, 1973, the science education im-
provement program was explained. This was the
first year that the breakout between Careers,
Literacy, Effectlveness. and Problem Assess-
ment was used. The implementation of new
courses and materials was discussed. The Com-
~mittee. discussed the selective withholding
carried out in the prior fiscal year by the Ad-
ministration. The Committee restated its strong
interest in the program of science education and
emphasized NSF's responsibility for science

education under its Organic- Act of 1950.

The Senate Report No. 93- 275, 93rd Congress,
First Session, National Science Foundation

Authorization Act of 1974, June 28, 1973, stated _

that the Foundation's request for science educa-
tion improvement was madequate but makes no
more detailed comment.

At the FY 1975 NSF House Authorization
Hearings, the ".implementation of newer
curriculum materials is stated to be as important
as the original development. The Foundation will
continue to\seek effective ways to help school ad-
ministrators, teachers, and school systems with
this problem.

At the FY 1975 Appropriations Hearings lt was

!
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-noted that the Foundation was concerned in that
the new curriculum materials were not beingim-

plemented and that therefore the teacher training
activities were being reoriented to assist in the
adaptation and adoption of curriculum materials.

The House of Representatives Report No. 93-

-995, 93rd Congress, Second Session, Authorizing

Appropriations to the National Science Founda-
tion, April 15, 1974, in Committee Views, men-
tions science education with a rationale for in-
creasing the amount requested by the Ad-
ministration but there were no comments perti-
nent to pre-college activity.

Senate Report No. 93-848, 93rd Congress, Se-
cond: 'Session, National Science Foundation
Authorization Act of 1975, May 15, 1974, urged
twaefforts in science education improvement: (1)
ethnic minorities and women and (2} strong sup-
port for programs designed to improve the quali-
ty and effectiveness of science teachers at the
elementary and secondary school levels. The
Commjttee stated that “the Foundation should
take the necessary steps to reestablish and main-
tain Sumnmer Institutes specifically designed to

enhance the subject matter competence of

‘teachers.”

‘T'he Committee does not agree with the posilion taken by the
Foundation that Summer Institutes aimed at upgrading the
science subject matter proficiency of teachers can now be
phased out.

As can be seen, interaction between NSF and
the Congress was mainly in an authorization and
budget context. Much of the material contained
in the hearings has been taken from annual
budget documents or has been additional
material prepared by the NSF in response to re-
quests from the committees. The pre-college

“science education activities have been supported

as demonstrated by the general acceptance of
budget levels-and in some instances by specific
limitations and budget increases. Many areas of
concern were discussed over the years. Advice

. and guidance from individual members of Con- -

-gress and in the official reports of committees
-attest to a continuing keen interest in ensuring

that an effective and appropriate effort is carried
out in pre-college science education.

Overview of Present Practices

[ 4

" INTRODUCTION

The National Science Foundation currently
supports a. variety of activities for improving
education in science, mathematics and social
science. At the elementary and secondary school
levels the Foundation's activities are now
oriented towards two general goals: 1) the
development of science literacy, that is, im-
proving the capacity of children to understand

‘the concepts and applications of science and their

implications; and 2) the improvement of ~duca-
tion for those likely to choose careers in science.
The current set of activities has evolved over a
period ofyears as the science education environ-
ment changed, as the national perception of needs
for scientists and engineers was revised, and as it

fl‘.‘ iy
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.

became-<learer that an understanding of science
and technology by all citizens was crucial to the
economic, socialand political processes of the na-
tion. )

Changes made in NSF curriculum development
and implementation programs during the late
1960's and early 1970's, particularly with respect
to what critics call“marketing” or"promotion” of
curricula developed with NSF support, reflected
the guidance of the Executive Office of the Presi-
dent. While NSF support for basic and applied
research was substantially increased, the NSF
institutional Development programs were phas-
ed out and science education programs decreased
in level and revised in content. The important
theme during this period was the need to increase
effectiveness.

43 .
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The pressure for revision is indicated by the -

budget levels which dropped from $120 million in
FY 1970 to $61 million in FY 1973. (See table 5).
Increasés made in support for fellowships and
traineeships were opposed by both the National

Science Board and the Congress. Similar cuts ,
made in.'support for training institutes for pre- -

college teachers were also opposed by the Con-
gress.

/ Table (items 2 & 3) shows the level of NSF in-
volvement in.large scale pre-college teacher

training activities since the late 1950's. While the -

" . earliest institutes emphasized subject matter

‘training, later ones included aspects of
pedagogical techniques and familiarization with
new courses. By 1970 training for new instruc-
tional programs as well as implementation of
these programs were included as program ac-
tivities to-be supported.

After FY 1970 funds for teacher tralnlng ac-

tivities were substantially reduced from about
" $40 million to about $17 million in fiscal years

1973 and 1974. ‘Concurrent with this reduction,
emphasis was placed on training for implementa-

_tion of new courses and then mainly on the im-

plementation of courses which might have
widéspread impact, such as those developed with
NSF support. Thus in 1975 over 80 percent of
such activities are aimed at getting courses and
materials developed with NSF support into use in
the schools. This is a reversal of the situation two
or three years before whenless than 30 percent of

the implementation activities inyolved "such
courses.

This change was “not. construed as a massive
implementation or marketing program, since
only a fraction of a per cent of U.S. schools could
be reached in any year due to the large size of pre-
college education in the U.S., since the training

"programs were designed by the grantee, and
since the institutes include many . non-NSF

~_courses.

NSF's initial FY 1972 budget request to the Of-
fice of Management and Burget (OMB) of $33.3
million for kigh school teachers was cut to $17.0.

. Course Content Improvement for elementary and
secondary schools, the program for development
of new courses, was uncut. ($11.2 million). The

" . NSF Director then requested an’increase in

“Institutes” to $23.3 million. This increase was
allowed by OMB with the stipulation that NSF
introduce new criteria for -selection of par-

.I'

ticipants in the program. Such criteria should red ;

quire the teachers' school systems to assist th
teachers in introducing the material derived fro
the Institutes into their instruction programs,"
and help improve the effectiveness of this
program. This was explained'in the NSF FY 1972
Budget to Congress as follows:-

Finally, many institute projects will be directly related to the

- new curricula ‘and course ‘material interests of sGhool.

systems. Teacher participation in these projects will be con-
tingent on the endorsement of the teacher's institution to in-
sure that there will be maximum opportunity for introducing *
1mproved science instruction- pmgrams in the school.

General gutdellnes suggested by OMB were to
reduce the emphasis on support of individuals
and increase emphasis on educational innovation
and productivity. The NSF response was stated
in the introduction to “Summer Institutes for.
Secondary - School Teachers of Science and
Mathematics, 1972" as included in the Summer
Institutes Dlrectory issued in December 1971.

Many secondary schools and school systems have begun to
implement important changes in their science or mathematics
programs or are seriously considering doing so. The principal
objective of the National Science Foundation's Summer In-
stitutes for Secondary.School Teachers is that of providing to
teachers in such §chools training and information which will
enable them to help their schools, to the maximum extent
passible. effect those constructive changes. Therefore
applicants to aninstitute will be expected to indicate explicit-
ly how their participation would. relate to educational
developments in their schools, and that statement must be en-
dorsed by a local school authority. It should be noted that this
constitutes a significant departure from the earlier NSF
Summer Institute program objective of up-dating the subject- -
matter knowledge of teachers as individual professionals.

The 'OMB guidance resulted in a study to
develop objectives, criteria, specific programs,
cost estimates, etc. The resulting report was a
major effort ‘involving interaction with both
OMB and the Office of Science and Technology. It
covered six main topics: Problems, Roadblocks,
Federal and NSF Roles, Criteria (for program), -
NSF Obijectives, and Proposed NSF Programs. -

Issues raised in this report concerning plans
for curnculum included:

.® The strategy for developing new or in-
novative curricula, e.g. will the emphasis on
~local curriculum development for higher
education programs be continued or will an -
effort be made to develop curricula for
application nationally?
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e action to be taken to’ encourage the
publishing industry to support major
curriculum development projects;

"o redirection of Teacher Institutes to help ac-
plish broader program goals, suchas in-

novative. curricula, changing the in-
stitutional arrangements or improving
produt,tlvnty .

OMB indicated that additional detailed plan-
ning was needed prior to final apportionment of
funds, but approved the overall thrust of the
presentation for m(.lusmn in the Presndents
budget.

Prior to formulating the FY 1974 budget an
NSF/OST Task Force Study of NSF education
programs was undertaken. Though a formal
report was not issued the draft Working Paper
was, as-intended, an 1mportant input into the FY
1974 Budget.

The report recommended a shift in emphasns
from science education to prepare research scien-
tists to science education to prepare students for
the wider range of occupations that demand a

scientific or technical background and to in-.

mittees, as the official NSF position.
As demonstrated the concerns for increasing

" impact and effectiveness and controlling costs by

the Executive Office .of the President led to
significant changes in the program. The relating
of teacher training and similar activities to im-,

" plementation of new courses, particularly those

developed with NSF support was only one of
these.

The problems faced by any program in’
strengthening science educat.on at the pre-
college level are evident by the fact that 1) There
are some 50 million students in grades
kindergarten through twelve, ranging in ages
from 5 to 18 years with rural, suburban, and-in-
nercity backgrounds. Not all are science oriented,
nor are all college bound. 2) There are 1.3 million

_ elementary school teachers and 400,000 secon-

crease the science literacy of the population asa

whole.
-The report’'s recommendations on NSF-
supported teacher activities resulted in large part

from consciousness of high and increasing costs.

of education. The only teacher training activities

- recommended in the report are those assotciated

with implementation of the course materials to be
developed. .
The FY 1974 Budget to the Congress stated:

Personnel . reorientation and sch(ml implementation not
directly related to new approaches developed with Founda-
tion support will be eliminated. except that activities in-

volving materials developed through mechanisins other than
NSF spansored efforts may be supported provided that
thorough evaluation of the effectiveness of the materials is

available and clearly demonstrates that they can mnake a
significant contribution lu the attainment of the program ac-

tivities. d

The substantial revisions of the NSF Education

programs were explained to the Congress in con-
nection with the FY 1972-1974 budgets. The

" emphasis on use ‘of teacher training, short

courses for supervisors, and for implementation
of new course materials was one of a number of
changes and was presented in the formal Kudget
documents, mentioned in statements and dis-
cussed particularly with the House subcom-
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dary school science teachers. 3) Credentials vary
from state to state. There are some 17,000 school
districts with close to 2 million classrooms; and
there are many, many vanetles of State or
government control.

Since students in elementary grades rarely-
make career choices at that level,'and it would be
unrealistic to speak of science-oriented students
in these grades, course materials, curricula and
instructional strategies must be directed at all
students. There are multi-year curricula; there
are attempts to unify science and mathematics;
adoption practices for materials vary between
State .and local school options; and there are
many intricate relationships between local
school boards, district science supervisors, State
boards of education, and Federally prescribed
State commissions. It has become apparent that

materials and instructional strategies appear to
be the best leverage points to be used in pre-
college science education. There are, therefore,
two principal aspects of the’ current pre -college
education in science programs: ‘(1) materials
development, testing and evaluation: and (2) in-
structional improvement implementation.

] /

Materials and Instructional
Development

The objectives of this program as stated in a re-
cent Guide for Preparation of Proposals and Pro-
ject Operation are to encourage '
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" solicited proposal;

. scientists and science educators to carry out projects for the
improvement of pre-college education in mathematics, the
sciences, and social sciences. The initiative for undertaking
projects should arise frorm a recognition on the part of scien-
tists and educators that a non-trivial problem exists with
respect to education in scientific disciplines or a qurriculum
-area with an important component of science content, and a

* willingness to help solve the problem. An essential condition

of any such undertaking is a substantial commitment of time .
and. effort by scientists distinguished as teachers and in-

vestigators in the disciplines (or problem areas) concerned. .

The program is concerned with projects that
are designed for a broad ability range of students

" not only those oriented toward science careers;
interdisciplinary in nature, particularly those
that involve ‘the social sciences; relate science
and technology to environmental and societal
problems involve application of innovative
educational techpologies; and projects that in-
volve experimentation with new structures-and
-procedures jn science education. The model
process follpwed -to carry out these efforts is

™ shown schematically in fig 1. An individual

proposal may not follow exactly the sequence
shown.

The first jplanned step in the development of a
project is g needs identification and assessment.
A need foy a Materials and Instruction Develop-

ment Project may be identified in one of three .

ways: Fitst, based upon a literature search or
other survey not sponsored or supported by NSF,
an unsolicited proposal may be submitted to'un-
dertake a materials and.instruction development.
Included in this préposal would be an identifica-
tion of needs and an assessment of those needs. In
this sense, the formal need or problem assess-
ment step is not undertaken; Second, the Founda-
tion may receive a proposal to hold one or more
confererices to specifically assess a pefceived
need. Support may be requested solely from NSF
“or from NSF and other agencies. NSF staff may or
‘may not participate in the conference, and NSF
may or may not be requested to suggest
attendees. The conferences may have been
suggested by NSF or may be the result of an un-
Third, ‘NSF may formally
suggest an area for study and call for proposals.
NSF requires that attendance at these con-
‘ferences include a diverse group of participants
from a particular scientific discipline, science
education community, science education
developers, and user communities, both ad-
ministrative and teaching. A report is required
which would make recommendations as how to

)
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respond to the particular need if aneed was iden-
tified. Reports are to be disseminated, both selec-
tively and in journals within the education and
appropriate discipline-oriented communities.
The conferences may recommend suﬁJlementmg/
existing techniques or developmg new ones; thﬁ{r
may suggest new instructional strategies, or they
may recommend development of complete- new
curricula.

The Foundation Guide for Preparation of
Proposals and Project Operation for Materials
and Instruction Development outlines the

* categories the Foundation will consider for the

establishment of projects. It defines the scope,
the eligible organizations and the eligible fields
for which proposals will be accepted: This docu-
ment is not considered a solicitation, butis a
public indication of areas of interest to NSF.
Proposals received by NSF are. generally un-’
solicited, although there may be some instances
of solicited -proposals. Participants in a needs
conference may and usually do submit a
proposal.{Usually, a conference participantwho.
submits a proposal has a better chance of success

“than a non-participant.)

The proposals -are generally based upon
available needs assessments, either developed
throygh the conference mechanism or through
other sources. They are reviewed by NSF staff
and by outside reviewers. Sie visits by both staff
and outside reviewers may be carried out. In
reviewing proposals, among the criteria used, are
the likelihood of the impact on the community of -
a successful development and consideration of
non-NSF sources as potential sponsors. These .
are in addition to the normal criteria of scientific
merit, the competence of investigators, and’
others. The program staff also develops a priority
ranking for a proposal. |

Outside reviewers are used extensnvely The
intent is to obtain a representative spread of in-
terest, so-that for any particular proposal there
may be a mix of curricular developer, science
educator, discipline-oriented reviewer, teacher
or administrator at school level as a participant
in the review process. There may be from six to
twelve reviewers on each proposal. While
geographical distribution is considered in the
overall group of reveiwers for all proposals, it is
not a criteron for the selection of reviewers for in-
dividual proposals.

Upon receipt of comments from reviewers the
program staff assesses the reviews and their im-
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pact on a proposal. Where appropriate they relay
back to the proposal writer a paraphrasing of
reviewer comments, particularly in those cases

where changes may be made in a proposal which’
" has potential for success. In other instances, they -

may reject the review after careful consideration.
“ofthe background of the reviewer, misunderstan-
- ding of the proposal or the significance of the

review. After staff determinations of priority,
and a tentative decision to make an award, the
level of effort and a budget for tbe proposal are
then negotiated. :

During this process, proposals may be
withdrawn by the proposer and in many in-

‘stances where it is clear that the proposal will be

denied, the proposer is offered the opportunity to

withdraw. (There is a general belief that denial of

a proposal will be detrimental to the chances of
success with future proposals:) Proposals that
are denied are signed off at the division director
level. :Approvals require the signature of the
Assistant Director for Education.

Upon approval, the project director undertakes
a formal selection process to develop his project
staff team (NSF may advise on the staff) and to
establish his business procedures. Although it is

.not usually a requirement of the grant, an ad-

visory board is established. NSF exercises over-
sight of membership of this board. Since all

~ development projects require a demonstration,

selection of a trial center or centers is made. With
the advisory board in place, the objectives of the

project are sharpened, topics are redefined as

necessary, and the pedagogical approach and
wirters are selected. NSF may ddVlSC in almost
any of these phases.

‘The next general phase is writing. With the
topics selected, the writing teams produce and
revise materials until they are adequate to try in
classroom. Revisions made after trial may use
student guidance as a formulation mechanism.

In the formative evaluation phase, a pretest is
administered; if appropriate, with test materials
used in a classroom. Both the proia\;t staff and

'NSF may have oversight. After the pretest is ad-

ministered the project staff andlyzes and
evaluates the results to determine whether or not
revisions are needed. If they are, the cycle is
repeated. If they are not, then the prolecfls ready
for publishing.

If revision is necessary. writers (not necessari-

’ ly.the primary authors) revise the material in

response to the formative evaluation restults. A

“for
‘availability and nature,of the materials. The

decision is then made whether additional for-
mative evaluation is needed. NSF then enters into
the process. If it is needed, the previous steps are

followed. Completion of therevision then leads to )

the publication phase. .

Although schematically the publication phase
would appear to-begin at the end of the revision
sequence, appropriate publication arrangements
can be made\at any point in the cycle. The

developer submits to NSF proposed procedures
the

riotifying potential publishers of
Foundation has the responsibility for approving
or disapproving these procedures. The developer
proceeds to the point of receiving and evaluatmg
proposals from publishers and makés a tentative
selection of a publisher. The Foundation is then
asked to either approve or disapprove. The
grantee and the publisher with'NSF consultation
negotiate a publication-contract. Again the Foun-
dation has the right to approve or disapprove.:
The contact is signed between the developer and
the publisher. Although NSF has participated in.
the development of the coniract, it is not a party
to the contract. In the event equipment is re-
quired, simjlar arrangements are made either on
a contract or subcontract basis between the
developer and a manufacturer.

It should be noted that during this entire
process the NSF staff has certain responsibilities
for monitoring the program. The program
manager should make site visits, should be in

B

constant contact with the developer—may-use - - -

consultants to review efforts and, depending
upon the nature of the project, progress reports
may be issued. Due to thedifficulties in obtaining

- staff time, site visits may be scheduled.to a
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developer depending upon the size of the project
only every 12-18 months. Substantive reviews
are generally carried out only when additional
funds are to be allocated tothe development proj-
ect. Since many of these projects are of major
size, they may be referred to the National Science
Board for review and approval.

The Secondary School Program in the budget
element Increasing Effectiveness of Educational
Processes is directed toward provndmg secon-
dary school students the best possible founda-
tion forscience or technology related careers. The
objectives include development of: course
materials attractive to a significant fraction of
the enrollment and.fostering the acquisition of
problem-solving skills rather than providing
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'ttaininug for specific jobs. For those students who
“plan to go to college, support is provided for the

development of course materials which present

" alternatives to conventional discipline-oriented

curricula to be presented in flexible format ap-

" propriateforindividualized study. A major effort

under way is the Individualized Science Instruc-

tional System—a sequenced, multidisciplinary

course “for grades 10 through 12, -organized
around topics of intrinsic student interests. It
consists of highly flexible, independent modules,

- each requmng two or three weeks of classroom

time.

Work is progressing on a medical inter-
disciplinary curriculum project for 11th and 12th
grade students preparing for careers in the health
fields, and resource and teacher centers are

planned to aid in the dissemination and im-

plementation of new mathematics and science
materials. Under way also are some junior high
level mathematics projects which provide alter-
natives to current mathematics programs and are
aimed specifically at applications in
mathematics to science and technology.’

In the secondary school student component of
the Student Originated Projects, the Foundation
plans to supplement, wherever possible, local or
regional resources, and, by the use of Federal

‘funds, to extend to more students special oppor-

tunities for independent study in science. It is ex-
pected that about 105 projects involving some
4,500 students at more than 3,500 high schools
will be undertaken during FY 1976, and some
woney will be used to continue experimentation
with a variety of projects designed to test ways to
iritroduce project-centered instruction in the high
school setting..

The elementary school programincluded in the
Improvement of Education for Science Literacy

Budget is designed to introduce into the school

expertly-developed and tested classroom ac-
tivities which will stimulate the interest of
elementary school students in science and
mathematics. The two principal components of
program support are (1) development and testing
of materials and instructional strategies attrac-
tive to young children which will encourage
learning and which will increase their basic
knowledge, and {2} systematic implementation
efforts to assure that the materials which have

D2
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been developed are . used -effectively in the

classroom. '
Two dev&.lopment projects in mathematics

stemming from a series of study conferences on

" the status of mathematics curriculain schools are

currently evolving slowly with considerable
attention ‘being paid to research results in
mathematics learning. There has been a com-
prehensive analysis of mathematics
achievements results initiated by the Conference
Board of the Mathematical Sciences. There is en-
couragement of locally-supported - inservice
orientation of teachers in content and:instruc-
tional strategies for new science and
mathematics materials.

Assessment and evaluation of barriers to the
implementation_of course materials and the ac-
cumulation of data on the wusage of NGSF-
supported materials is under way. Planned pro-
jects include an interdisciplinary
(mathematics/science) problem-orientéd course
which requires active participation by students,
research in the learning of - mathematics concepts™-
and skills, studies of the impact of newly
developed . curriculum materials in classroom
situations, and the development of materials an
strategies for alternative patterns of education

“The Secondary School Program will test
teaching materials-and strategies, assist in the
dissemination of  information about new y
developed 'curricula to decisionmakers at the
State and local levels; assist colleges and univer-
sities to participate with school systems |in
cooperative implementation projects

the impiementation of specific materials. Efforts
such as the development of a modularized, multi-

“disciplinary high school science curriculum|and

related teaching materials, a sequential inter-
disciplinary human science course for the mi¢idle
grades, and an interdisciplinary political science
based curriculum, and materials and strategies
for alternative patterns of education will be con-
tinued.

A new junior high level mathematics courge
and supplementary materials for use in existing
courses on energy-related topics and recent fin-
dings on the structure and dynamics of the
earth’'s surfaces is to be started in FY 1976.
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I'nst’ructiona! Improvement -
Implementation Practices

The development of curricula materials is not
in itself sufficient-to assure utilization. Creators
of new educational materials generally begin to
provide information about their activities to
engender an awareness of product availability as
part of the development process and in prepara-
tion for field testing shortly after they have
proceeded to write trial materials. Information

~may be provided in terms of newsletters,

professional society presentations, and other

~ ways; it is necessary to development and-is a

preliminary stép to implementation. Implemen-
tation will include dissemination of information
to school system decisionmakers about new and
recently released curriculum projects; develop-
ment of resource personnel among leaders with
responsibility for initiating in-service education;
orientation of influential teachers in new
materials; and intensive implementation of new
materials in a significant number of classrooms
within a school system by cooperative projects
with near-by colleges or universities.

Early implementation may begin shortly after
the formative evaluation. This is particularly
true where there is field testing and trial use of
materials. Full scdle implementation will begin
just about the sametime that thedecisionis made

. to publish; late implementation may take place

after the materials ure available in published
form. and new users as identified. ¥

Through its Guide for Preparation of Proposals
and Operations of Projects for Instructional Im-
provement Implementation Grants, The Founda-
tioninvites proposals for projects designed to im-
plement major curriculum and
developments at the pre-college level. The im-
plementation process encompases dissemination
of information about, and adoption of new
educational materials and techniques. Im-
plerhentation activities vary.

A first. stage of the process is to create
awareness, that is, to disseminate information
about materials to curriculum decisionmakers;
conferences are the usual method. This may be
followed by activities designed 1o develop an in-
terest in the materials by training of resource per-
sonnel. Utilization aad trial on a preliminary
basis permits potential users to examine the
characteristics of the materials and for in-
dividual teachers to become familiar with it.

course

- _—"With school systems' adoption, implementation ..

activities .then focus on orientation for key
teachers who are to use the matenals with a
critical number of students.

Administratively, implementation projects are.

grouped into three categories: (1) Leadership

specialist projects - designed for specialized
educational personnel such as. master teachers,
department ' heads, principals, supervisors,

- college faculty, State Department of education

staff members, superintendents, currictlum
directors, and others who influence curriculuim_
decisions and lead implementation efforts. These
leadership projects assume a variety of forms.
Some are designed primarily as information con-
ferences to acquaint school administrators with
one or more of the new curricula, their
characteristics and costs in order to provide a
basis for - informed decisionmaking. Others .
provide an opportunity for study of specific .
curricula and prepare participants to assist their
colleagues and other educators in installirg these .
curricula in their schoals.

Grants in support of the leadership specialist
projects provide funds to cover instructional’
costs and assist participants in meeting expenses
associated with their participation, such as room,
board and travel. The participant funds repre-
sent a contribution toward enabling individuals
to take part in a project, and these funds may or
may not cover the full cost of participation.

2) Teacher projects - designed to bring about
classroom change or improvement through effec-
tive teagher utilization of new instructional
materials or practices. Because of the large
number- of e¢lementary teachers (1.3 million)
proposals for elementary teacher projects must
have the promise of large impac{ potential due to
built-in multiplier factors for provision of in-
struction toalarge number of teachers dt low cost
such as through the application of educational”
technology. Elementary and secondary pm]ects
are designed to prepare teacher participants to
teach new curricula materials effectively and to
be able to assist their colleagues and other
educators in introducing new curricular
materials into their classrooms. Projects assume
a variety of formats. Many have a summer phase
lasting from two lo eight weeks. There are
follow-up meetings during the subsequent school
year. A few projects are conducted solely during
the academic year. Funds are provided to cover
instructional costs and to assist participants in -
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ticipation, such as room, board and travel.
:773) school system/projects - directed at bringing
"about specified curriculum or course changes or
improvements in classrodms through the direct
. cooperation of colleges dnd universities and/or
school systems willing to commit funds, per-
-ennmel and other resourceés in-effecting these
changes. Here the expectation is that a school
system will have committed itself to theimprove-
ment, but needs help in brmgmg it into their
school system.

Sysizm project plans may vary and include
elements ‘found in leadership specialist or
-teacher-centered projects. Typically, the plan re-
quires a ¢commitment of the school system and
associated colleges to utilize specific national
curricula, summer and/or academic year training
in requisite subject matter and’ appropriate
-teaching techniques, marshalling of resources
from within and beyond the schools that will

. guarantee unsuccessful implementation, and

-"development of leadership and allocation of
resources to assure confinued expansion and
maintenance of the program beyond the funding
period.

Funds will be provided to cover instructional
costs and to assist participants in meetmg ex-
penses _associated ‘with their participation.
Design of school system projects requires a detail
plan involving funds, personnel, materials or
other resources that will guarantee effective

utilization of the national curricula in a .

‘classroom targeted for implementation.
Proposals are generally submitted on an un-
sohmted basis to this program. Guidelines are
‘provided as mentioned earlier. These guidelines
have been distributed to all school systems with
an enrollment of over 10,000, supervisors of
mathematics, science and social science listed in

the U.S. Registry of junior and senior high school -
teaching personnel, directors of current projects,

individuals whose proposals were denied in

- earlier competitions, and individuals who have
asked that guidelines be sent to.them. The
program utilizes a peer review system for the
determination of proposal merit.

. An ad hoc panel to review these proposals is
used with a large number of panelists (about 185
in Fy 75). Panelists are selected from scientists,
science .dducators, knowledzeable classroom
teachers dnd school system administrators. Con-

sideration is given in the selectionof reviewers to °

" meeting expenses associated with their par- -

their geographlcal or mstltutlonal representa- '
tion, their experience, the content of the
proposals as.related to panelist background, and

prior experience [or its lack) in the review .

process. An attempt is made to match panehst ]
qualifications to proposal content. Each proposal

" is read by two panels of six individuals with the

expectation that panelists would provide com- :
ments of a helpful nature in-addition torating the
proposal. The proposals are also reviewed by
staff. As highly meritorious proposals are iden-

'~ tified they are immediately negotnated barring

the existence of any specific problem. Lower
ranking proposals are discussed among the staff..
These frequently require substantive negatiation
‘to ‘improve the. proposal before award is
recommended. '

Upon recommendatlon of a grant and the ap-
proval of the ‘Assistant Director for Educatlon
awards are made and a directory is prepared
hstmg all approved projects.

'Director's meetings are held on a geographic
basis. The agenda for these meetings is con-
structed to accommodate the needs of both school
personnel and project directors and to provnde an
opportunity for the sharmg of views which will
contribute _the ‘improvement of ; projects.
Special informalion sessions dealing with NSF
curricula have become animportant feature of all
these director's meetings. Project directors dis-
cuss project management, reporting procedures
and general problems; school personnel consider
means for greater involvement in the copduct of
the projects; NSF staff presents data on grants
and information on program goals, objectives
and priorities. This latter serves as one of the
ways in which NSF can influence the mix of °
proposals to be received in future years.

Each project director is required to submit an
interim report at the conclusion of the summer
~ phase and after the close of each major other than
-final, phase. Final reports are required following -

_ the conclusion of the project. Site visits also take -
place during monitoring, but only asmall number
.of project sites are visited in any one year.

Schematically, figure 2 attempts to show at
"what time implementation activity starts. This is
not an attempt toshow a flow of activity. Figure 3
traces NSF involvement.

implementation will include dissemination of
information to school system decisionmakers
about new and recently released curriculum pro-
jects, develop.nent of resource personnel among

>
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- The bulk of this work will be done under the .

- leaders w1th responsibility for initiating in-

service education, orientation of influential
teachers in new materials, and intensive im-
plementation of new materials in a significant
number of classrooms within a school system by

cooperative projects w1th near- by colleges or un-

iversities.

auspices of local school systems, since there are
far too many school classrooms for NSF to reach
directly. NSF will encourage the development of

materials developed wit_h'Founda'tion support.
Yet, in the discharge of its mission of improving

" science education, NSF has accepted the necessi-

ty for encouraging the effective use of quality
classroom materials and practices. The Founda-

tion has recognized that traditional 'U.S policy '
places full responsibility for the selection of
curricula on the approprlate local school
authorities. :

As the Foundation's investment in curnculum

~ materials has grown, pressures have grown for

coinpetent resource personnel and assist in the -

introduction of new materials in a sufficient

Q
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the Foundation to accept some responsibility for

" assuring that the materials-have an opportunity

number of situations with enough visibility to

gain favorable attention and simultaneously
develop models or standards for implementation
activities.

Sumniary-*

b

What-has been described above is principally a
process which leads to the development of new
instructional material and its implementation.
There are, of course, some obvious overlaps
between the two processes, and in many in-
stances it is difficult to sort out what is develop-
ment” and what is implemeritation. There has

_ been a long history of concern with effective -

utilization of curriculum materials—not, only
those developed with Foundation support, but
those developed without NSF support. Founda-
tion procedures and policies in both areas have
tended to evolve over the years as described in

‘the historical presentation. Policy in these areas

has been influenced by the necessity to avoid

‘direct promotion of school system adoption of
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“to gain acceptance by potential users. The Foun-

dation does support the development of new in-
structional materials, innovative methods and,
where nBcessary, equipment. While it oversees
arrangements for the publication of curriculum
materials .it does not enter into the financial
procedures between the  developer and the -
publisher.

The Foundation does support certain types of
implementation activities directed toward
awareness of existing curriculum materials, both *
NSF and ' non-NSF, the trammg of individual
‘teachers to effectively use these materials, and
will assist-school'systems in installing these new

‘materials and_methods—but only to the point of

providing expertise and training in their use.

The Foundation serves "as a catalyst in
stimulating irhprovement in many different
school environments. Since it cannot support
17,000 school districts, it attempts to meet
diverse needs by providing multiple access toim-
provements withou! being prescriptive or con-
trolling. The purpose is to provide standards and
examples which are highly visible.

!
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Publication Policy and Financial Arrangements

Before February 1969, NSF did not have any
formal policy approved by the NSB on commer-
cial distribution or income resulting from sale of

" ‘materials developed under science education

programs funded by NSF. Until then the policy
was essentially set by an NSF memorandum to
the senior staff from Dr. Waterman on

copyrights. Based on this, internal procedures 5
were established within the Education DireE-\ ’

torate in the early 1960's. In essence, this
memorandum- stated that all relevant factors

must be taken into consideration before an agree- -

ment could -be reached on arrangements for
. : T

copyright and distribution and that

governmental interferénce was to betavoided in

the course of normal competitive private enter-

_ prise; that where the publication would be made

undue

by an educational institution or university press,

“tonsideration should be given to profits being

used to promote the general purposes of the grant
or contract. Further, “in all cases, care should be
taken toavoid financial advantage accruing toin-
dividuals through privileged use of materials or

- manuscripts having received Foundation sup-

port.” Later, specific provisions were contained

in individual grants or curriculum development

projects. A’ sample clause in use in 1962 follows:

1. Arrangements for cuinmercial productlon of
properties developed under, this grant
should be such as to permit a number of ap-

" propriate and interested concerns tosubmit
proposals for production'and distribution.

Selection of manufacturers, publishers, and
distributors shall be made so as to assure
wide distribution at a reasonable Pprice.

The Foundation'is to be informed as to the

plan upon which negotiations shall be bas-
ed, including the companies to be ap-
© proached, measures to assure that qualified
concerns will havean opportunity to submit
proposals for production and distribution
and criteria to be
successfal bidder(s).

All agreements entered into by the grantee
providing for the use or distribution of
books, films, patents, copyrights or other
properties conceived or developed under
this grant must be reviewed and approved

- by the Foundation prior to signature by the
grantee.

1sed in selecting the
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2. Income derived from rents or royalties, or
from the sale of books, films, patents or
other property rights conceived or
developed under this grant shall be placed
in- a separate account by the grantee and

. shall be utilized in ways approved or deter-
mined by the Foundation.

Recognizing that traditional American
policy places responsibility for the selection
of subject-matter used in the schools in the
hands of appropriate school authorities;
public and private, the Foundation desires
that the funds made available under this
grant to:be restricted in their use to the
development of new instructional programs
and materials and to the dlssemlnatnon of -
information about them.

f

4. The .grantee agrees that the Government
may use, reproduce, or have reproduced and
used, for Government purposes, all
materials developed by the grantee in con-
nection with this grant.

This type of clause evidenced the Foundation's
intent to control the commercial publication of
grant materials including the notification to the
trade of the availability of materials, and ap-
proval of selection of.the pubhsher and the
publishing agreement. '

An attempt was made to redefine the publica-
tion policy in November 1963. The draft state-
ment is summarized in the list of the following
prlncnples

1. An exclusive publication agreement for a
limited period of time up to 7 years may be .
reached between a grantee and a publishing
company after appropriate competitive bid-

ding. Altérnatively, non-commercial

publication of sample materials for

classroom use may be approved pending the

appearance of similar commercial versions

. -satisfactory to the project produced under -
normal individual author/publisher

" arrangements. -

2. There should be no implication that the
Federal Government or the Foundation has
placed a seal of approval on these materials;
they should make their way on their own
merits.

3. Commercially published materials must be
priced to be competitive in the textbook
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. market. This qualification -is included so

_ that materials developed through support

" .with public monies will not have an.unfair

" price advantage. In order that there not be

‘an undue advantage to the publisher, nor-
mal royalties to the grantee are required

4 Utilization of royalty income by the grante
is determined by the Foundation.

5. Publication arrangements .include a ter-
mination clause so that the book may be
withdrawn from-the market after an ap-

propriate interval if that becomes desirable. .

. .’ N
. All contracts must include a reservation on
materials for Government use.

7. Control over content and all subsidiary

rights (translation, etc.) remains with the

granteé although the specific contractual
arrangements are subject to NSFapproval.

““This policy contemplated various distribution
arrangements, including exclusive publication of
a hardback-edition which could compete with
other texts containing similar material for the
same target population. This was adopted with
respect to PSSC, BSCS, and CBA. A second
technique used in the CHEM Study project was to
hire a publisher as aprinter with the grantee con-
trolling the distribution. Another procedure was
employed in the case of SMSG which published
its materials in soft cover for sale on a nonprofit
basis .and encouraged large-scale “borrowing”
from its materials on a non-exclusive basis by
others who then prepared commercial hardback
editions.
+ In March 1966, a different approach was taken
to the period of exclusivity permitted the
publisher by requiring the grantee and publisher
to provide for the royalty-free’ use of the
materials after a specified amount of time. A
sample free-use statement follows: '

Permission is herby granted by the
“ copyright owner to all persons to make any
use of this work after —__ *
“.provided that publications incorporating
materials covered by this copyright contain
an acknowledgement of this copyright anda
statement that the publication is not en-

* The date to be inserted here is to be negotiated. 1t would

usually correspond to the normat revision cyeles of 4 to 5
yeiars.

dorsed by the copyright holder. In the exer-
cise of this permission, copies of the work or

portions thereof may be made after
** provided that no public
release of such copies is made until

*

By 1968 enough issues had been examined and
tentative positions formulated ‘with respect to
these issues taken to frame a staff paper which
was “presented to the 117th Meeting of the
National Science Board, March 21, & 22, 1968.

One- particular issue which had not received
much attention prior to this time was the problem
of film distribution. Early policy had. been
generally congonant with the notion of exclusivi-
ty already developed for publications. The staff
paper, however, presented the proposition that
film distribution-on a non-exclusive basis was
feasible in view of the advent of a practical, inex-
pensive, 8 mm system utilizing cartridge load
film loops developed by Technicolor.

As a next step, a preliminary discussion of the
staff paper was held at the July, 1968 meeting of
the AdVisory Committee for Science Education.

probleni, the Chairman of the Advisory Com-
mittce appointed an ad hoc committee to examine
the film problem in greater depth. It was agreed
at that meeting that the ad hoc conference should
be held on September 25, 1968 at which time the
participants, in addition to NSF staff, should in-
clude representatives of the publisher, film dis-

" tributors, grantee institutions and members of
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the NSF Advisory Committee for Science Educa-
tion and of the National Science Board. The one-
day conference reviewed a revised staff paperon
proposed publication policies. The results of the
conference were reported to the Advisory Com-
mittee for Science Education on November 7-9,
1968 at which time the Committee endorsed the
proposed policy positions presenied.

The document entitled Policics for the Dis- .

tribution of Publications and Other Materials
Under the
Programs of the National. Science Foundation
was submitted as NSB-69-52 at the 123rd
Meeting of the National Science Board, February
13-14, 1969. The Board approved the statement

** This date would be in advance of the release by aninter-
val sutficient to give publishers, greparation and printing
tune. ’
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and requested
R 1mmed1ately but not retroactively”. General dis-
“tribution of thé policies was made with an effec-

that it be implemented

" tive date of February 14, 1969. Since 1969 there

."has been relatively little change in the publica-’

““tion palicy with the gxception of new provisions
~ dealing with the control and disposition of in-
.come which will be dlscussed later. Approved
i changes included:

7N

'

1. 'l‘hei' requirement of an acknowledgement

and disclaimer clause which must be

. prmted on the copyright page of the printed
matenals

“Development of these materials was sup-
" ported in.whole or in part by the National
.Science Foundation. Any opinions, fin-
dings, conclusions or recommendations ex-
.pressed herein do not necessarily reflect the
" views of the National Science Foundationor
the copyright holder." o

-t

. Further, the free-license notice v hich is alsp
to appear on the copyright page.was chang-
ed toits present form which requires reprin-
ting of the acknowledgement and disclaimer
as'well as the original copyright notice:

“Except for the rights to materials reserved
by others, the publisher and copyright
owner will grant permission for use of this
.work, in whole or in part, in the English
language in the United States, Canada, and
Mexico without charge or other ruyalty
after , provided that publications
incorporating materials covered by these
. copyrights contain the original copyright
notice and the statement: 'Some {All) of the
materials in:this work were developed with
financial support of the National Science

Foundation. Any opinions, findings, con-

clusions or recommendations expressed

.. herein-do not necessarily. reflect the views

of the National Science Foundation or the
copyright holder.’ For conditions of use, or
-permission to use material contained herein
"for foreign publications or publications in
other than the English language, write to the
publisher (copyright owner)."”

. “Domestic" distribution was expanded to
include Mexico.

- the

‘memorandum required NSF to remit to the

Income and Its
Distribution

Income may arise from NSF science education

:grants by sale, rental, licensing or other disposal
.by grantees of texts, films and other materials

developed or produced with Foundation support.

It has been the Foundation's long-standing
policy that grantees should not profit from sup-
port received by the Foundation: Therefore, the
Foundation has usually‘included a requirement
in project awards that income be accounted for
over a specified period, reported to the Founda-
tion, and disposed of as directed by the Founda-~
tion. This is reflected in the .sample clause (21
from the 1962 grant example on the first page of
this section.

In most instances since the early 1960's com-

mercial publishers have been required to pay

royalties to inhibit them from underselling other
available materials and gaining a competitive ad-
vantage as well as from realizing excessive
profits—since they did not incur development
costs. When the “free use” policy was instituted
in 1966, the publisher's obligation to pay
royalties was limited to the period of exclusivity.
However, this was changed in the 1969 NSB

‘Policy Statement which required the continua-

tion of royalties unless the publisher could
demonstrate that he had not recovered his invest-
ment. The negotiated royalty rates have varied
from 3:20 percent and depend on a variety of fac-
tors mcludmg the price of competing materials,
the publication and distribution cost of NSF-
supported matenal and the contributions of the
publisher. :

In October 1964, the'income policy wasrevised
by a Memcrandum from the General Counsel
which was- adopted by the Director in Office of
Director Staff Memorandum 61. This:

Treasury escrow accounts resulting fromroyalty .
payments -by publishers from sale of course
materials. In addition, consistent with a recent
GAO decision on revolving funds, the memoran-
dum authorized the use of grant funds for the
printing of trial editions and reuse of the income
thus generated in a revolving fund for further.
printing and sale of such material. Any money
remaining in the fund at the end of the sale period

" would be considered part of the grant so long as it

did not exceed theinitial amount provided for the
printing. -
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~ Prior to this time, informal revolving funds had
‘been used in several instances. For example, in
1960 SMSG was given permission to use $14,000
of income received from sales of texts and related
documents for “general purposes of the School
Mathematics Study Group” which included prin-
ting additional copies of materi#ls for sale. In the
same year, CBA received similar permission. A
formal revolving fund was established in 1963
for the specific purpose of authorizing the Un-
iversity of California to use funds from the “in-

come account” toreprint 50,000 copies each of the °

CHEM Study Text and Laboratory Manual.
However, in 1968 GAO questioned the authori-
ty of NSF to,classifyunused-revolving fund
money as available for general use, and in 1969
issued a decision that such money must be
remitted to the Treasury in accordance with 31
USC 484. The Comptroller noted that since the

‘proposed use of the remaining funds constituted-

an augmentation of NSF appropriations, specific
" statutory authority was required.
. This GAO opinion precipitated.a re- evaluatlon
" by NSF of its'treatment of royalty income. After
many drafts were written and discussions held
with GAO, a revised policy finally emerged in

January 1972 as Circular No. 106 (copv attached). .

" Prior to its issuance, it was reviewed by GAO
which indicated that it would raise no objection.

It was then presented to the NSB by Director .

" McElroy in November 1971. The Board, however,
has never formally approved this policy.
_In his memorandum to the Board, the Director
noted that the proposed policy requested a

e
.
’,/
/
y
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tion, provision was made for the release ‘of in-

come when the level became nommal In contrast,

the new statement provided for the use of income
to-offset costs of grant activities as well as ad-
ministrative costs cof the income-producing
materials. Also, the new \policy permitted the
,grantee with Foundation permnssnon to keep all
income and use it for science or science education
purposes if the income was not expect_ed to ex-
. ceed $10,000. Any income ove\- this amount was
requu‘ed to be remitted to NSF\ This new policy
was applied to income arising from eithér grants
or contracts.

Income as defined in Clrcular 106 may also in-
clude interest on royalty accounts
continuing interest ‘to GAO. Thus\lf a:grantee
places royalties in an interest-bearing account,
any accrued interest would be considered income
and subject to the procedures and poliéxies of Cir-
cular 106 and any income clause in the grant or
contract. Circular 106 does not’ represent a -
change of policy in this area because\ interest
wcould have been broadly interpreted to be
"covered by phrases m the income clauges in‘use
prior to 1972 such as mcome derived from rents
or royalties” or “all income”. b

Income may also arise from the sale by the

* grantee of revision rights. Under present publica-

change from the statement approved by the NSB -

“on February 14, 1969, on treatment of income. For
example, the 1969 policy required allincome to be
.remitted to NSF except for amounts necessary to
pay administrative costs related to the manage-
ment of the income-producing property. In addi-

e

“tion policy, a revision is treated the same as the

. original edition if the revision is developed dur-

“ing - the period of exclusivity. Accordingly,

royalties are owed on the same basis and must

contain the same free-use statement. Revisions

are not permitted to be published less than one -
year prior to termination of the exclusivity

period. However, if the publisher brings out a

revised edition at his own .expense after the

period of exclusivity has expired, heis free touse

parts’of the original work without payment.
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NATIONAL SCIENCE FOUNDATION
) mmo!mwmmammuw
W“N"‘OYON D.C. 20880

. NSF CIRCULAR NO. 106

GRANTS AND CONTRACTS
Subject: Income Under Foundetion Grants snd Contracts

1. .I’upoc. This Circular establishes Foundation
policy and delegates responsibilities governing the

—management-and disposition of income generated under

A

Foundation grants and contracts.

2. Cancelistion. This Circular cancels O/D Staff
Memorandum:61, Disposition of Foundation Receipu
dnted October 22, 1964,

3. Definition of Income. As used tluoughoutthh
Circular, income refers to that portion of gross revenues,
including royalties, received by or accruing to a
Foundation grantee or contractor through activities
undertaken in the performance of its grant or
cost-reimbursement type contract whether received

., during or after. the grant or contract period. Income

includes but is not limited to proceeds received by a

" Foundation grantee or contractor ‘' from the sale,
- licensing, lease, rental, or other arrangement for the use,

release, - dissemination, or other disposal of books,
.monographs, films, and other material and properties,
-except inventions,  developed or produced with
. Foundation support. Income also includes any interest
eamed on all such revenues and proceeds, but interest
earned on grant or contract funds is not included.
4. Policy. Prior to making a grant or con‘tnct .
awazd. the Foundation will consider the nature of the
project, the purpose of Foundation support, the amount
and source of expected income, and other relevant
factors and determine what-provisions the award should
contain regarding the disposition of anticipated income.
In the event that realized income is in excess of the
estimated amount or unforeseen circumstances should
arise, the grant or contract may be amended to provide
for other appropriate disposition of such income.
a. Granis.

(1) All income will be accounted for
and. normally, grants will provide that (a) income
received by a grantee during the life of a grant will,
to the extent practicable. be used by the grantee to
offset costs otherwise allowable and chargeable to the
grant and (b) income will be used to cover reasonable
expenses associated with the administration of the
income producing activity. '
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(@ Normally, where total income is -
esumated to be less than $10,000, the grant may provide
that income not used as provided in the grant shall be
retained by the grantee to be nsed for science or science
education purposes, provided, " however, that any
remaining income in excess of $10,000, or .such lesser

' amount as may be specified in the gmant, shall be

remitted to the Foundation..

, - (3) Where appropriate, grants mny
specify other—uses for income such as (2) in certain.
deficit support type grants, income may be permitted
to be used to cover reasonable expenses associated with
the project during the grant period and-thereafter which
wére not reimbursed from other sources, or (b) in
certain grants where the purpase is to make an activity -
self-sustaining, income may be permitted to be used to¥
continue the activity. .

(4) Where total income is emmated to

" exceed $10,000, the grant will provide that all income

not used as provided for in the grant will be remitted
to the Foundation.

‘ (5) All income required to be remitted
to the Foundation will be kept in a separate account

-and will be reported on and remitted semiannually for

ten years.or such other period as may be specified in
the grant, provided, however, that should such income
fall below $2,500° per year, for any two successive
calendar years, the requirement for further rcponmg and
remittance may be waived.

b. Contracts. The dispomion of all income
in which the Foundation may have an interest shall be
provided for in the contract and, to the extent
appropmte ‘shall be consistent with grants policy.

(1) Use of Income During Life of
Contract. “Normally, income received by a contractor
during the life of a_cost:reimbursement type contract
will be accounted for and td the extent practicable,
unless otherwise provided by the contract, be used to .
offset costs chargeable.to the contract. ‘

(2) Rctum Unused Income. To the
extent that income received or accrued during the life
of the contract is not used as provided by (1) above.
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such. net income shall be remitted to the Foundation.
) . c. Retum of Interest. Any interest earned
on' grant or contract -funds shall be remitted to the
Foundltuon and deposited with the Treasury.

d. Retumn of Income. Income remitted to

forwarding "such documents to the

(3) Receiving and reviewing all reports,
proposals, and other communications from grantees and
contractors regatding income, and, as appropriate,
Financial
Mamgement Office and Program Offices.

will be deposited with the Treasury as provided by law.

Coe l_:pcomeRepomroOMBdeonpm All
income and interest remitted .to the Foundation by
grantees and contractors or required to be reported on

by grantées and contractors will be reported by the -

Foundation to the Office of Management and Budget
_and to Congress. '
5. Reqondbllﬂen
. Program Offices.  Foundation Program
Offices are responsible for identifying, on the
approptiate forms, - proposed awards which are
- potentially income producing. Further, they are
responsible for providing recommendations to the
Grants and Contracts Office on the proposed treatment
and use of income.
" b. Granrs and Contracts Office. The Gnnts
* and Contracts Office is responsible for:
’ (1) Verifying the income potenml of
‘proposed swards:
) Dewloping and including in income

potenthl awards, appropriate clauses or requirements for .

the accounting, reporting, and disposition of income in
- accordance with the policies set forth in this Circular,
and for coordinating with the Program Office, Office

of the General Counsel, and other offices as appropriste.

Di:(ributiqn E

{A\ Issuing all mnmcuqm,_appmnls,_

determxnations., and other communications to grantees

- and contractors regarding income after coordinating
with the Program Office and Office of the General

Counsel as appropriate

c.  Financial Management Office. The
Financial Mam;ementiomce is responsible for receiving
and accounting for income reported or remitted to the
Foundation, for prepann; periodic reports on income,
and for disposing of income received by the Foundation
in aecordmce with the policies set forth'in this Circular.

. Budget| Office. The Budget Office is
mponsiblc for obtaining income information from the-
Financial Management Office and preparing the income
reports to Congress, 3he Office of Mnnagement and,
Budget, and others as appropmte

e. . Audit Office. ~ The Audit Ofﬁce is
responsible for the audit of Foundation grantee and
contractor income, for reviewing their compliance with
the: income provisions of their grant or contract, and
for otherwise examiniig and reporting on grantee,

. contractor, and Foundation practices and procedures.

regarding the management and disposition of income.

T E. Jenkins
Actmg Assistant Director
for Administration

-
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Procedures for Oversight and Eva:uation

Curriculum Conienf
Oversight

NSF policy on oversight and evaluation for
curriculum content has for the last ten years,

the case of CHEM Study, the proposed concept

and design were subjects of active consideration. .

during visits preceding the formal review of the
proposal. NSF staff attended meetings of the
steering, planning, and organizing committees

been based on the program policy statements
" contained in the March 1965, Status Report on
the Course Content Improvement Activities of
NSF. Article 2 of the report sets arequirement for
“first-quality scientific leadership” in NSF sup-
ported projects; Article 6 states that “study
groups are to be given the fullest freedom to
develop their materials according to their best
professional judgment” and that “their
professional judgment should not be influenced
unduly by any vested interest group nor by any
member of_the National Science Foundation.”
Further, “there must be no implication of
governmental responsibility for, nor endorse-
ment of, the content or organization of the
materials.? Article. 7 requires that “both the
Foundation and project staffs disclose to respon-
sible individuals and organizations, including
commercial organizations, information on the
work of a project.” :

During analysis of these procedures, the sub-
ject was approached from the viewpoint of “what
happened”; a subjective judgment was not made
. as. to “what should have happened.” The
milestones for determining “what-happened” are
similar in- the evolution of any curriculum im-
provemert project. Oversight and evaluation
~takes many forms; internally by NSF manage-
. ment .and staff review, and externally by

mechanisms such as ‘peerreview of preposals,
reviews by members of the teaching and
publishing communities, and evaluation by
students and parents. , )

. During the curriculum development phases.
three distinct stages are evident—(1) the pre-
" award period during which a project is being
planned and organized and a proposal prepared,
(2).the award period during which most of the

and was kept fully informed-on the direction the
project would take. Proposal revisions were
made within a month and deficiencies cited by.
reviewers were corrected. In contrast, since the
NSF staff judged that coordination of the Com-
paring Political Experiences (CPE) project by the
American Political Science Association filled the

—

need for the pre-award oversight function, nosite

vists were included in initial considerations. In
the case of Science Curriculum dmprovement
Study (SCIS), Man: A Course of Study

(MACOS]), and Individualized Science Instruc-_ °

tional System (ISIS), the reputation of the prin-
cipal scholars and peer review performed by ex-
perts in the various fields formed the principal

.basis for the pre-award oversight function

without extensive NSF staff involvement. NSF
staff members were however, involved in ISIS

- needs assssment conferences.

As each project approached the award stage,

the oversight and evaluation function evolved. -

The original steering committee. for CHEM Study
performed the oversight function and provided
overall direction to the project. NSF staff par-
ticipated in steering committee meetings. A

* pattern of advance planning with NSF feedback
and subsequent-action was firmlyestablished in.

substantive work of the project is carried out, -

and (3) ,the “overlap” - period during which
curriculum materials are finalized, testing nears
completion, publication arrangements are made,
and teacher training begins.

The procedures for oversight and evaluation
for content appear to be unique to each of the
cases sfudied at every stage of development. In
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the project. A CHEM Study newsletter was
developed to inform the’community of the'group’s
activities and was mailed to school supervisors
and teachers around the country. In addition, for-

- mal descriptions were published in a variety of

educational journals to reach a wide audience.
Copies of all materials produced were received
and reviewed by NSF staff. .

" During the initial stages of the development of

" Man: A Course of Study, an oversight conimittee

was formed, variously referred to as a planning
or executive committee. It consisted of scholars
from prominent universities and grantee top
management. There was little NSF-grantee in-
teractinn during curriculum development.
Primary reliance was placed on peer review of
proposals requesting additional support, and on
progress reports included in these proposals.
The basic philosophy for oversight of Com-

0
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Aruitoxt provided by Eic:

paring Political Experiences (CPE) was to place
major reliance on a highly qualified Project
Director and to provide only minimal monitoring.
As is the case in other grants, major reviews oc-
curred annually when requests for additional
funds were received.

No defined. monitoring or reporting re-
quirements were initially planned for SCIS:
reliance was placed on annual reviews of renewal
proposals. Site visits. and major reviews were
conducted to iron out problems as they occurred.

. Theoversight system was informal and mainly in

response to requests of the Project Director, until
later when an dversight committee evolved
within the project team.

The oversight function of ISIS rests with the
Project ‘Director and an advisory committee
which includes scholars with a variety of
backgrounds and interests {see ISIScasestudy).

Content evaluation procedures also took a
variety of forms during the development stage. A
content evaluation system was built into the
CHEM Study project from the outset. The first

- draft of the text was written and put to use by

participating teachers who fed back their own
dnd student reactions. Modification and revision
was a constant process over a two year period at
the end of which the final text was virtually com-
plete.

resided with the Steering Committee.’

For MACQS, the grantee supported an evalua-
tion study whigh resulted in the publication,
Curiosity/Competence/Community: Evaluation
of Man: A Course of Study -(Hanley, |.P., Whitla,

Prime responsibility for selecting and
_evaluating content and accuracy of the material

D.K., Moo, E.W., and Walter, A.S., Education

Development Corporation, Cambridge, Mass.,
1970) The evaluation of the early pilol verions of
the course revealed problems in several lessons
and materials on which the developers based

revisions. In addition, a grantee evaluation of the -

10th grade materials led to their decision to dis-
eontinue development of these materials as
originally. envisioned as part of this Social
Studies Curriculum Project. An EDC proposal of
3/29/68 requested funds for continuation of the
5th grade curricula and a new 10th grade
curricula. NSF elected to support only the 5th
grade segment of this proposal. NSF is currently
supporting an evaluation of MACOS by Russell
Cort of Antioch College.

In Comparing Political Experiences a content
evaluation function was contemplated in the

original proposal and was acknowledged in.the
grant instrument as being the responsibility of
the Project Director. The grant instrument
cautioned that results of the activity were the
responsibility of the grantee and not to be

_represented as being by or for the NSFor the U.S.’

.Government.

As of April 1975, a formative
evaluation was being conducted at pilot schools
by staff of Indiana University (subcontractor)
and the American Political Science Association.

The ISIS project evaluation plan calls for in-
dividual approaches to the formative evaluation
of each module of the curriculm. A modified
Delphi technique is to be applied to provide a
reasonable range of opinion held by acknowledg-- -
ed experts in the field. Evaluation specialists and_
module authors will be provided baseline data
from tryout school records. Teacher and student
opinions will. be collected by questionnaire
and/or diréct interview. The evaluation features’
of this project are builtinto the grant operation to
be.carried out by the Florida State University
project slaff.

Thé evaluation procedure for SCIS, although
not included-in the original proposal, was built
into grant amendments and included pilot
studies in Michigan and New York schools as
well as a formal independent evaluation which
resulted in a report upon which revisions were
based. B
. In viewing procedures during the implementa-
tion phase, it becomes evident that- the re-
quirements for oversight and evaluation for con-
tent is reflected in the publication arrangements
and in the mechanismsused todisseminate infor-
mation about the curriculum projects. There
appears to be a ‘egree of overlap between the
development. and implementation phases
because the project oversight committees and

_teams continue to interact with the publishers

By

and marketers of the course materials. New over-
sight forces enter the picture, however, as school
systems are made aware of the materials and the
system decisionmakers, resources personnel,
and classroom teachersare given the opportunity
to review thesmaterials, work with them and
evaluate them. In this way, CHEM Study had
great success in gaining wide public acceptance
of materials content and new teaching concepts.
MACQOS, on the other hand, has encountered con-

Aroversial views on content and the innovative

features ofits multi-media materials and teacher
training programs. For the most part, the NSF



position on implementation has been that

“traditional American policy places responsibili-

.efforts to users on a continuing basis, and other -

“tation

ty for selection of subject matter used in the
schools in the hands of appropriate school
authorities, public and private.

“The CHEM Study grantee published reports on

- the project in national journals and mailed a

newsletter to school districts around the country.
One of the first CHEM Study films enjoyed great
success and was shown to a wide audience on
national TV, many requests forinformation were
received by the project staff. Gradually, teacher
institutes adopted CHEM Study materials and as
teachers became ‘acquainted with the new
materials, -they were adopted for
dl'assrpqms around the country.
MACOS has received a great deal of publicity

_and remains controversial. Numerous scholarly

articles have been published in professional jour-

_nals, the innovative and controversial features of
the cdurse‘ have been aired in newspapers and

magazines and Congress and the public at large

have debated the pros and cons of the course

material in print and.on television.

MACOS implementation beganin 1969, initial-
ly by the developer with NSF support, and since
1970 has continued through course developer-
commerical - publisher arrangement. Major
features are the requirements for teacher train-

ing, a developer-publisher program of R&D on

course materials which provides results of their

awareness mechanisms where content is analyz-
ed and evaluated.

SCIS evaluation procedures during implemen-
included a field test of evaluation
supplements for the three upper levels of the
program -during the 1973-1974 school year in
which about two hundred teachers participated.
Many articles have been published about this
course in educational journals, films are
available to explain it, and its content has beena
topic in several workshops, institutes and other
teacher and resource personnel training
programs.

The materials from [SIS have not vet been fully
implemented, however several ]ournal articles
have been published. and a regular developer-
issued newsletter is sent to the participating trial
centers and school districts.

Comparing Political Experiences (CPE) is still
in the development stage and its content con-
tinues to be subjected to scrutiny in local school

use in
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systems and- by individual schools. Complete
data are not readily available on the impact cf im-
plementatwn activities.

OVERSIGHT OF
IMPLEMENTATION

The Federal Government has an important role
in assisting State and local educational units to
create equal education opportunities and in es-

“tablishing standards.and models for educational

processes. States and local school districts come .
to the Foundation for assistance in this process
and the Foundation supports .projects which
directly or indirectly involve State education
agencies. It is felt that in thereal world it is simp-
ly not sufficient to develop good matenals—they;\
will not be used 'unless they are given a healthy
push. Some publishers try to assist schools with
training workshops but admit that their efforts
are often superficial and inadequate. Implemen-
tation is expensive, and the book-publishing in-
dustry is relatively small Iand facing serious

economic problems. New [jrograms other than
those supported by NSF fr quentlv gather dust

.because teachers lack the knowledge 'base and
. training to use them. Because of this, the:Founda- -

tion welcomes implementation proposals for
other than NSF' sponsored curricula; without
adequate’ teacher training the investment for
their development would be jost. . .

All the major curriculum projects have more or
less systematic information programs associated
with them, including. publlcatlon of newsletiers,

_preparation of articles for professional scientific

and educational journals, replying to requests for
information in person and by letter, and oral
presentation upon invitation before scientific,
educational and lay audiences. Progress reports
appear periodically, copies of preliminary ver-

- sions of textbooks and other materials are made
. available to all interested persons. Projects -of
-lesser scope use similar channels, but onareduc-

ed scale, with principal reliance on publication
and dissemination of final reports in journals and
other publications. In the early years of Founda-
tion activities in curriculum improvement, it was
felt that in addition to the information activities,
it would be necessary in some manner to provide
adequate teacher preparation for the tedching of
the new curriculum in the various schools inthe
country. : \
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The first secondary school institutes used were
NSF sponsored as a vehicle for training teachers
in the utilization of newly developed curricular
materials beginning in 1958. Between FY 1958
and FY 1961, teacher training in curriculum
materials for UISCM, PSSC, SMSG, CBA,
CHEMS, and BSCS was included in the summer

" institutes program. In attending these programs,

no teacher was required to install one of these

-revised courses in his school.

_With the termination of the summer and in-
service institutes for elementary school teachers

in 1966, the Cooperative College-School Science

Program (CCSS) became the sole vechicle for
assisting elementary school personnel to receive
training in new curriculum materials. The
earliest CCSS programs were participant-
centered, and their effects on school systems
were transmitted through students and
teachers—the students bringing a sense of need
and urgency back to their school and the teachers
bringing back someanswers to that need. Several
institutions devised CCSS programs with the im-
mediate purpose of helping schools introduce
new course material.

A series of conferences were supported begin-
ning in 1967 to disseminate information about
new curricular efforts.

An NSF-supported conference was held at the
University of Maryland in January 1967. The
conference focused on implementation problems
associated with elementary curricula but many
of the conclusions were easily translated to the
secondary school segment. In FY 1970 a larger
share of the Course Content [mprovement
Program allocation wentinto the implemnentation
activity and even though there was no restriction
with regard to consideration of non-NSF sup-
ported curricula improvemnent, most of the pro-
jects supported through this program involved
NSF-supported curriculum endeavors.

‘ Beginning in FY 1974, the Foundation in its
newly established Instructional Improvement
Implementation Programn, provided a coor-
dinated focus for all impleinentation activities of
curriculum revisions.

As discussed, inplementation activities have
been carried out through a nuinber of different
programs. In the early years, proposals sub-

mitted to the Founddtlon in thelvarious programs
such as Summer Institute Pr gram, In-Service
Institute Program, Academic| Year Institute,
CCSS, and so forth, received i peer review. A

typical review in the Educationdl Directorate in- |
volved convening a large numb(:‘t‘ of panelists at

one time, assigning them to panels of three in-
dividuals, each with a panel leader and asking
each panel to review a specific number of
proposals. Each panel's proposals were then

reviewed by at least one other panel of reyiewers.

The ratings of the panels were reviewed |by NSF
staff. Awards were based on the Program Direc-
tor s own knowledge plus his judgment of the im-
pact of the reviews. ’

The NSF role has been limited to providing
support of curriculum improvement. The Foun-
dation staff does not play a strong role in the
oversight of the effectiveness of the implementa-
tion activities even though there are interim and
final reports available and site vists are
sometimes made. The NSF Guide for Preparation
of Proposals und Operation of Projects for In-
structional Improvement Implementation con-
tains the following:

"Project Evaluation
The adeqguacy of the evialuation plan \\lll be considred in the

review of the proposals. The Foundation expects that effec- .

tive proposals will include plans for evaluation to determine
whether or not the specific objectives of the project have been
achieved. The plan would also normally include strategies for
gathering information to assist project directors in improving
their projects in the future.”

The Pre-College Education in Science Program
Review of January 21, 1975, contained
statements to the effect that, “Studies focused on

. implementation issues such as the persistence of
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-plementation, etc.,

innovations, analysis of the cost-effectiveness of
different implementation approaches, analysis of
the factors affecting the extent and quality of im-
should be pursued. Baseline
data un current usage-of materials, the impact of
our implementation strategy, and assessment of
the different implementation models are needed.
These are only a few of the many-issues which
must be addressed to obtain information for
practitioners touse in inproving implementation
mechanisms and ‘approaches and for the im-
provement-of our own activities.”



Appendix 4
v Summary
‘Case S\tudiés

I

Five curriculum development projec)s were chosen for detailed study
by the science curriculum review teamJ{Synopses of these Gase Studies
were presented in Volume I of this report. This appendix 1Presents the
complete summary reports prepared by members of the review team.
Problems suggested after examinatjon of the assembled matFrials oneach
case study are summarized and were used as backgrpund for the
recommendations of the Advisory Committee for Scienc Education and
those of the chairman of the review team (Volume I, Section III).

Additionally, most of the case studies include grant information, lists
of courses developed and detailed data gn development nd implementa-
tion processes. S X :

The case studies are presented in the following rder:

CHEM Stydy | -

Science Curriculum Improvement Study (SCIS)
Comparing Political Experiences (CPE) /

Man: A Course of Study (MACOS)
Individualized Science Instructional System (ISIS)

Al o

As noted in Volume I, these cur{'iculum development projects were
chosen for detailed examination bec‘;ause they represent different dis-
"ciplines, are at differing stages in the total process and illustrate ways

that the process from proposal to implementation has varied over the
ygars. ‘
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CHEM STUDY

Chemical Eci_uéatlonal Materials Study {(CHEM Study); University of California, Berkeley; $2,766,160;

1960-1972; Grades 10-12

The subject grant was initiated in April 1960
and was continued over a 12 year period, ter-
minating in December, 1972. Its objective was
“Organization of a chemical educational

" materials study to prepare, through research and

" program for U.S. high schools.”

study, textual and experimental materiaitoaidin
development of a modern chemistry teaching
Including earlier
awards to develop plans for the project, NSF in-
vested $2,766,160. The royalties accrued from the
materials produced . under the project and
remitted to the United States Treasury came to
$3,563,794. An additional $463,654 was
reawarded by NSF. :

More than $2,500,000 had been awardedby the
end of 1962, but the grant was left open to provide
for reprints of the material and the return of
royalties to NSF. Occasional modest
amendments were made during the ensuing years
to cover administrative costs. The grant was ter-
minated following a projected accounting which
indicated, essentially, that the administrative
costs associated with the return of royalties to
NSF would exceed the anticipated royalty in-
come.

At this time the decision .was made to release
the University "of California, Berkeley, from
further obligation to remit royalties to NSF.

The published material developed in the
CHEM Study progr¢m included the textbook,
-examinations;

achievement - supplementary

“programs introducing exponential notation and
“slide rule; film transcripts and a teacher's. guide

to the films. In addition, 29 films were produced.
These were designed to introduce data that could

_not be acquired through student experiments and

to provide clarifying models.’
The written materials could be used together or
as individual supplementary components. Films

~ could be obtained on a subscription, purchase, or

lease with option to buy basis and arrangements
were made for previewing them. Additionally,

' For titles. see The CHEM Study Story. R, [ Merrill and 1.
Ww. Ridgway. W. H. Freeman and Co.. San Franaseo, Califor-
nia. 1969.

~ high school curricula.

. laboratory manual, teacher’s guide: a series of |

\
reading lists, wall charts, and laboratory equip-
ment items were developed for flexible use
depending on situations.

The hlstory of the development of the project
can be understood more easily if placed in the
context of the\ early period of the Foundation's
history. From ijts beginning, NSF established the
policy of using-advisory-panels composed of out-
standing individuals from the private sector to
assist in determining how the Foundation could
best fulfill its congressional mandate. Minutes
from the early meetings between NSF staff and
the Advisory Committee for Education substan-
tiate that as early as 1954 NSF considered im-
provement of science curricula to be one of its ob-
jectives. There was concern at that time that re-
cent'developments in the sciences were not being
incorporated into traditional curricula and that
the sciences were. not adequately presented in
During the mid-fifties
attempts to remedy these .shortcomings at the
high school level largely took the form of small
conferences betweenresearch scientists and high
school teachers from selected disciplines along
with a modest effort to develop supplementary
aids for specialized areas.

Following discussions

with the advisor;y

‘group, NSF determined to develop a more com-

prehensive program for curriculum development.
Textbooks were seen by NSF and the experts as
badly in need of revision, thus at this time the
policy was initiated of soliciting top-flight scien-
tists to underdake revisions in cooperation with
high school teachers. The initial statement- of
general principles in support of course content

" improvement was teveloped and endorsed by the

Advisory Committee at its November, 1975,
meeting.
The growing concern over the perceived

- deficiencies created a climate_ of thought in the

late fifties among research specialists which led
them to become increasingly willing to devote
personal effort to their correction. The coin-
cidence of interests between NSF staff and the
scientific community furnished the ‘impetus for
substantial efforts in curricular development.
The first major curriculum revisions under-
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taken by NSF were in physics, biology and
mathematics -and it is against this background
that the chemical scientists were actively dis-
cussing new content for chemistry courses. Dur-
ing 1957 through 1959 the Education Divisjpn
had a succession of chemists on its staff

~ were active in this effort before, during, and after-

their tenure at NSF. During the same period, the
American Chemical Society (ACS) and private
foundations were independently stimulating
similar efforts.

The conference that resulted in NSF's first
award forrevision of a chemistry text was heldin

~ June 1857 under the sponsorship of ACS and the

Crown-Zellerbach Foundation. Apparently some

“participants believed that the “Chemical Bond

‘Approach,” i
‘not satisfactorily meet needs and continued ef- .

conceived at the conference, would

forts, through the ACS Division of Science
Education, for a second undertaking. .

An ACS ad hoc Committee on Education
(chaired by a former NSF rotator? ‘and ACS
member) arranged a two-day conference in

’-\Washmgton with NSF representatlves todiscuss

plans. An ambitious scheme for revising texts,

lab manuals, and supplementary aids was outlin- '

ed and received the unanimous endorsement of
the ACS group along-with strong encouragement
from NSF:

It was agreed, in the interest of soliciting
opinions other than those represented at the con-
ference, that an Interim Planning Committee
should be formed. Dr. A. B. Garrett, Ohio-State
University, was named chairman and support for

the activity of the group was obtained from NSF .

in the spring lof 1959. By fall, ideas on content and

approach had taken shape and a decision was.

made that the extensive cooperation of the scien-
tific community to bring the effort to fruition was
likely to require a leader of Nobel-laureate
stature. Consequently, ACS and NSF approached
Dr. Glenn T. Seaborg, University of California,
Berkeley, and asked him toassume leadership fér
the proposed revisions. Dr. Seaborg agreed, pen-
ding the acceptance of Dr.]. A. Campbell, Harvey
Mudd College, as Diregtor of the project. A steer-

* The Foundation has hutja long standing policy of appoin-
ting some of ils professional staff on a temporary basis {1-2
years). The aim is lo augment the capabilities of permanent
staff by individuals who are engaged in current research. The
appointees generally come from academic situations, but oc-
casionally also from industry and governmental

organizations. The principles are somewhat similar to those
in the Intergovernmental Personnel Act of 1970.
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ing committee of experts was |

_tent; had compiled lists Ofﬁ
h

‘to NSF for revnew/

tablished and
yroup (with NSF
diled plan for con-
ntributors, writing
ad set.target dates
utline for the initial
gh school classes.

this plan was submitted
received enthusiastic en-
dorsement both froyt NSF staff and most external
reviewers. Sugg /tlons for revision were also
received. NSF bglieved the revisions should be
made and forwarded a commentary to Dr.
Seaborg. Th;/changes were incorporated and

within a very short time this
support ) had developed a de

groups, and trial teachers;
and had completed an
testing of materials in }
" A formal proposal gf

following reyiew by the Chairman and Vice-

Chairman of the National Science Board an

award to jhitiate the curriculum development
was mad%Subsequentamendments in excess g
$250.000/, jorto’

ere reviewed by thefull B
award. {
‘In v1ew,uf«l‘l're’lﬁ'é;;elauenshxps\f NSF stalff,

ACS membersip and the participants in the
CHEM Study Project, suggestions of elitism, or
the operation of a 'buddy system,’etc. might have
been raised concerning the award of the grant,
however;

e. NSF was committed to selecting the best
professional help it could find in initiating
the effort, and it did so.

¢ The major professional: socxety in the field
‘was equally concerned with-and actively
participated in improving curricula.

"o The NSF reviewers and advisors, and major
participants on the grant were acknowledg-
ed experts and ininiduals who exemplified
the highest professional standards and in-
tegrity.

e The participation of these individuals was
an, act of service to scientific education.
Salaried personnel were compensated at a
no-loss, no-gain basis with respect to
former jobs. None of the participants receiv-
ed royalty income; this was remitted to the
U.S. Treasury {except for $463,654 used by
NSF) and in amounts which exceeded the
original amounts awarded. Furthermore,
the texts that were published do net carry
the authors' names.

An indepcendent assessment of the success of
the project revealed the following:



1. By 19865 the material had been adopted in
many parts of Canada, India, New Zealand
and Australia. : '

g, By 1965 individual films of the series had
received 23 awards in major national and
‘international competitions.

3By 1968 the material had been translated for
: use in 13 foreign countries.

. Between. 1963 and 1968, 10 new texts for

- high school "chemistry were published.,

Seven of these reflected the combined in-
fluence of the CHEM Study project as well
as a second NSF-supported project, “The
Chemical Bond Approach.”

5. The materials were widely and quickly
adopted in U.S. high schools and their use
persists to the present.:Some states have
adopted parts as “required"”; others as "op-
tional.” The minimal persistent use is es-
timated to be on the order of 25 percent of all
high school students. The CHEM Study
materials, including revised versions and
derivations, runs well over 60 percent
usage.

Review and
Oversight History

Mechanisms developed for review and over-
sight of this project reflect traditional practices
of the Foundation. NSF professional staff has the
responsibility to stay informed on scientific
progress in a field at both the national and inter-
national level. By definition this requires ac-
guaintance and communication with the scien-
tists carryingout the work. Generally, a new NSF
activity is initiated by the staff following

_ thorough study and informal discussions with
scientists. In response to complexity of the area,
experts are brought together in an d hoc
workshop or conference. Following its develop-
ment, a concept is most often presented to a for-
mal advisory committee for further deliberation.

After a decision is made to develop an area, the
Foundation uses a variety of mechanisms to an-
nounce its interest in receiving and reviewing
proposals; those received are then subjected to
review by staff, external experts, and also often
by panels convened to evaluate relative meritsof
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several [;'i‘opos'als. Proposals recommended for
funding in new program areas are then presented
to the National Science Board for review and ap-
proval. Currently, thereis a requirement thatany
award in excess of $500,000 per year or which
carries a total obligation in excess of $2,000,000,
must be presented to the Board for review.

In the case of the CHEM Study proposal, there
was-staff review as well as review by experts
outside the Foundation prior to that of the NSB.

*Thus there was collective consideration by some
_16-20 experts in addition to NSB review on the
merit of the proposed curriculum revision; the ex-
tent to which revision was necessary and the
probable value for high school level education.
Competence of the primary par‘icipants was con-
sidered and it was agreed that they would com-
plete the project responsibly and with scientific
accuracy.

The role of the Steering Committee was one of
the key factors that led to favorable reaction to
the proposal and this committee was to persist as
the advisory and policy group for direction of the
project. It was composed of outstanding
chemists, academic and industrial, from around
the country and included educators experienced
at the high school level as well as representatives
of the textbook and film industries who providéd
guidance in business matters.

This committee mechanism considerably
lightened the burden on NSF staff for primary
content review: the prime responsibility for
selecting and evaluating content and accuracy of
the material resided with the Steering Com-
mittee. However, NSF closely monitored’

- developments and participated in meetings of the
Steering Committee throughout the develop-
ment, revision and evaluation stages and thus
had ample opportunity to represent its view-
point. T

Contractual Arrangements

In December 1960, the CHEM study staff
solicited, through the American Textbook

Publishers' Institute, rough estimates and out- .,

lines of capabilities from all parties interested in
servicing, printing, and distributing the
definitive edition of the textbook, laboratory
manual, and teachers' guide. About a dozen
l;eplies were received and reviewed by the Steer-



ing Committee. Three companies were requested
to submit formal bids based upon detailed
specifications approved by the University of

California. The Steering Committee and CHEM |

Study staff then analyzed the bics and
recommended that W. H. Freeman and Company
be awarded the contract. Copies of the proposed
contract between the University and W. H.
Freeman were submitted to NSF for review. The
Assistant Director for Education advised the Un-
iversity's' Graduate Business Office that the con-
tract was satisfactory to NSF in all respects—
substance, control of the content and utilization
of the publications by the University and CHEM
Study staff, and administrative, financial and
legal provisions.
Criteria for the selection of a publisher and dis-
“ tributor were reasonable. They included con-
sideration of the quality and style of the sample
text submitted, experience of the publisher with
textbooks, proposed working atrangements,
competence and policies of the publisher, dis-
tribution function, and promotional facilities.
W.H. Freeman also published and distributed a
book, The CHEM Study Story., whose cosi was
charged to the grant. The contract was not
awarded on the basis of competitive bids. CHEM
Study staff had reviewed this matter with
American Textbook Publishers Institute and was
advised that the arrangement would not raise ob-
jections from other publishers because of its
limited distribution.
Royalty income received from the sale of
-materials totaled $4,027,448, of which $3,563,794
was deposited by NSF with the U.S. Treasury as
miscellaneous receipts. The remainder, $463,654,
was returned to the NSF Director's reserve ac-
count; the program office, consistent with ex-
isting NSF policy, had authorized the use of an
equal amount of grant funds for printing
materials with the understanding that the funds
would be replaced from sales income. Such treat-
ment of royalty income was .a matter of inquiry
by the General Accounting Office and subse-
quently resolved by the NSF Office of the
Geperal Counsel and GAO. A new income policy
was promulgated under NSF Circular No. 106,?
dated January 25, 1972,

Almost from ‘the beginning of the project,

CHEM Study staff devoted much thought and
discussion to the problem of how to maximize the

3 A copy of this circular is found in Appendix 3.

influence of the study without perpetuating|the
activities of the ptoject. Various alternatives for
the disposition of the publishing rights and révi-
sion rights were considered, including public do-
main, outright <:.le of all rights to one publisher,
continuation of present policies without revision
of the books, and authorization of two or more .
revisions. In July 1965, publishers were informed

‘of* the Study's intent to invite proposals. for

revisions of the CHEM Study Textbook, Lab
Manual, and Teachers' Guide. \
The major conditions in revision rights were to
begranted tong less than two nor more than three
publishers; selection would be based principally
on the qualifications of the writing teams propos-
ed, i.e., scientific competence, writing ability and
teaching experience of the chemists and teachers
as evidenced by their published works and
reputations as teachers. Selection of proposals
would not be based on financial considerations,
but a standard flat fee was to be paid by the
publishers selected for the rights. Three
publishers were selected for revisions. Each paid

" CHEM Study $35,000 for the right to publish and
CHEM Study did not collect royalties on the

published revisions.

A substantial number of companies were con-
tacted to determine their interest in producing
CHEM Study films. Producers were chosen on

_ the basis of competence and willingness to leave

substantive control completely in the hands of
the Study. These contracts, for the production of
films only, cost from $11,500 to $21,650 each.
There were no royallies involved, and the rights
to the films were retained by the University. To
obtain a distributor for the films produced and/or
purchased, CHEM Study. contacted 36 film dis-
tributors, of whom 13 indicated interest; three
were requested to submit formal bids.'NSF ap-
proved all negotiations.

A draft copy of the film distribution contract
was submitted to NSF fgr review and comment.
NSF advised the Univeriity of California that it
hdd no objection to contracting with Modern

Talking Picture Services, Inc. and the contract
was executed February 19, 1963. Copyrights to
the films are held by the University of California
but the U.S. Government may use or reproduce
the material ‘for governmental use without
charge.

Modern Learning AldS the division of Modern
Talking Picture Services which distributed the
films, paid the University a 20 percent royalty on



net receipts from the sale or “lease-to-buy plan,”
_and it paid a royalty of.5 percent on net receipts
for films distributed under the “subscription
plan.” The contract was amended May 10, 1968,
permitting the distributor to distribute, in car-
tridge form, film loops excerpted by the Advisory
Council on College Chemistry from the CHEM
Study films. The royalty arrangement for the dis-
tribution of the film loops was the same.

Royalty income was remitted to NSF and
_ deposited with the U.S. Treasury.,

It was recognized that perhaps the most impor-
tant factor in selection of a film distributor
would be the integrity and enthusiasm of the

organization doing the job. Nevertheless, it was -

also necessary for the distributor to have in-
ternegatives made at his own expense, purchase
and stock preview prints, handle service rental
orders and sales of prints, and to print and dis-
tribute teachers' guides for each film. Further, he
must be prepared o distribute in eight
millimeter, if feasible, and if requested by CHEM
Study, would publicize the films on an aggressive
basis and actively promote sales, would pay a
royalty on prints sold and on rentals, and would
be responsible/for financial arrangements.
Selection was based on an analysis of prices to

users (sales and rentals), method of publicity, .

VAU . .
methods forselling and renting, services to users,
other chemistry subjects being promoted, and

royalti/es Royalties were considered to be of least -

1mportance

The latest information in the NSF files [Mdrch
"30, 1971) indicates that Modern Talking Pictures
submitted a pricing policy to CHEM Study's Ex-
ecutive Director for the 12 months beginning July
1,1971. According to an NSF program official, no
additional information has been received concer-
ning the distribution of the CHEM Study films.

Information contained in the Foundation's files
indicates that the CHEM Study project was
managed in accordance with NSF and NSB
policies on distribution, royalties, and
copyrights, and that good business practices
were followed.

Two examples found in the fllLs reflecting NSF
responsiveness to private enterprise can be cited:

“The Foundation met with representatives
of the publishing industry to include their
views in terms of modifying the policy of
assigning exclusive publishing rights. The
‘meeting also considered the problem of

_availability of ‘non-commercial’ materials
during the testing period.”

“The Foundation in 1965 revised its policy
of distributing free books to institutes in
response to a request from the American
Textbook Publishers Institute.”

Monitoring History

NSF staff followed development of the project
closely. Fiscal reports and annual reports of
progress were required in the terms of the award.
At a managerial level, the NSF staff was essen-
tially in continuous contact with the progress of
the project. Informal reports were frequent and
advice on and confirmation of proposed direc-
tions were given prior to undertaking the activi-
ty. Questions involving selection of publishers
and distributors, contractors, royalty income,
etc. were forwarded to NSF legal counsel for
verification of compliance with NSF and Federal
policy. The pattern of advance planning with
NSF feedback and subsequent action was firmly
established in the CHEM Study project. The pro-
ject directors, in turn, made conscientious efforts
to keep NSF fully and currently appraised of
progress and solicited advice on anticipated
directions and problems.

The NSF staff made frequent site visits to the
central project office at Berkeley and to regional
centers after they were established. They attend-
ed planning and writing sessions as well as
meetings of the Stzering Committee. A CHEM
Study newsletter was developed to inform the
community of the group's activities and was
mailed to school supervisors and teachers around
the country. In -addition, formal descriptions
were published in a variety of educational jour-
nals to reach an extended audience.

Copies of-final materials were received and
reviewed by NSF staff. Staff involvement in the
project was complete, continuous and thorough.
The staff was kept informed on program areas
that proved troublesome or required revision. In
some instances it became clear that previously
unplanned supplementary material should be
developed. Although some of the material had not
been identified in the mlgLnal request,

“modifications were incorporated with NST con-

currence (e.g., A Programmed Sequence on Ex-
ponential Notation; A Programmed Sequence on

e
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the Slide Rule.) In 1966, accounts were audited by
NSF and only minor cbanges were required in ac-
counting procedures concerning indirect costs,
no-improprieties in the use of funds were found.

Evaluation of content was built into the project

- from the outset. The first draft of the text was

written and put to use within three months.
Teachers who participated in the writing also
used the material in their classrooms. Additional
teachers within a radius of about 50 miles of
Berkeley used the text the first year. Reactions of
teachers and students were fed back to the pro-

~ject director after use of a section so that

modification and revision of the text was a con-
tinuous process. Periodic meetings between pro-
ject staff and participating teachers were held to
.exchange ideas.

By the second summer the text was mtroduced
in several NSF summer fnstitutes, and subse-

Implementation History

It was determined early that materials produc-
ed should be competitive with current texts and

" that the packaging should be flexible in order to

quently in others sponsored by private, localand

State groups expanding the roster of par-

- ticipating teachers. By the second academic year
“the text was virtually complete; the teacher's
guide was developed almost entirely as aresult of
suggestions from teachers. In subsequent years
greatest effort was devoted to.development of
supplementary material, again using the
mechanism of testing, evaluation, feedback and
revision. - !

A retrospective reviewer of this project is’ im-
pressed by the efficient management and inten-
sive dedication of the participants. During the
development phase this meant coordinating the
efforts of a large staff, 23 writers, 22 film
collaborators; 15 center directors and more than
130 trial teachers from 35 states and Puerto Rico.
Suggestions for revision, problem areas, student
.and teacher evaluations were assimilated and
acted upon under the advisement of the steering
committee and NSF. Deadlines were met, and

copies of material were available for testing by

the end of the first summer's work. The final text
was essentially ready after the-second summer,
with subsequent efforts concentrating on lab ex-
periments, specialized aids and teacher training.

By 1963,"NSF was giving considerably more
attention to problems of evaluation associated
iwith course content development. Questions

related to the soundne,ss/of the material, the ease -

of learning, appropriafeness of sequence, etc. led

to explicit encouragement by the Foundation of

grantees to incorporate evaluation procedures at
-an early stage in the project’s development.

allow selective utilization and easy adaptation of

both equipment and supplementary materials. It

should be recalled that curriculum development

and such ambitious revisions of material were

highly innovative and “experimental under-

takings in the late fifties and early sixties. There -
were few similar experiences to draw from in |
terms of tested implementation practices. Policy
discussions among NSF staff, Advisory Com-
mittees and the participants on the project
recognized that “product acceptance” and utiliza-
tion were the ultimate goal for this effort. Yet, at
the same time, NSF repeatedly reiterated its posi-
tion that its funds could not be used for promo-
tion and distribution of the materials and that
selection of materials for use in schools  resided
with State and local authorities. Funds could be °
used for the dissemination of information about ’
the project, and indeed the 3rantee was obligated

to publish reports on the project in national jour-

nals.

One of the first films enjoyed great success and
was shown to a wide audience by way of national
T.V. The, participating staff- responded to re-
quests for information by letter or by personal
appearance.

Early on, inadequate teacher preparationin the
sciences was recognized to be as much a problem
as poor curricula. Indeed, the Foundation's’
attempts to correct this problem’ had led to the

development of a fairly extensive summer in-

stitute program well before the initiation of ma-
jor curriculum revisions. Given this situation, it
is not surprising that the NSF summer institutes
lent themselves to becoming a vehicle for im-
plementation. It should be noted it could not be
predicted in advance whether CHEM Study
material, or chemistry as a topic, would be a sub-
ject for institute attention. Choice of material and
the decision to submit a request were at the in-
itiative of a given college or university. Grant
awards were based on successful competition
under the usual reviewing mechanisms.

It is fair to state that the primary focus of the
institutes was on equipping teachers with ade-
quate information about recent developments in
chemistry and only secondarily on acquainting
them with the approaches and materials



developed by :the CHEM Study program.
Gradually, institutes adopted CHEM Study
materials and as teachers became acquainted
with the materials, they adopted them for use in
classrooms around the country.

Newsletters and publications generated many
requests for consultant assistance in adopting

" the materials as well as requests for their use in
other privately spunsored institutes. Con-
sidering the experimental nature of this effort
and the fact that methods of implementation are
still a poorly researched area, the utilization of
the new materials was surprisingly effectiveand
rapid.

The Foundation recognized that in order for im-
plementation to be more effective, the sta'f need-
ed to devote more planning to this phase and to
think mofe in terms of “"targeted” audiences
rather than to maintain generalized approaches.
Borrowing from the experience of the National
Council of Teachers of Mathematics, NSF con-
cluded that developing the awareness of key ad-
ministrative personnel through a series of con-
ferences would be eligible for NSF support since
they would be designed to encompass the breadth
of curriculum reform in an area rather than focus
on a single development supported by NSF.
than focus on a single development supported by
NSF.

.. Except for this initiative, no other formal im-
plementation mechanisms were considered for
the CHEM Study Program.

Potential problem areas,
policy issues and procedural
matters requiring NSF
attention

The basic NSF policies and procedures
associated with receiving and reviewing
proposals and with grants administration and
monitoring appear sound. As NSF has entered
new areas of activity, these have been modified
or new procedures have been developed. Not un-
.expectedly, the changes have Some times lagged
behind the new activity. Areas for possible im-
provement in NSF procedures and policies
suggested themselves. Of the fullowing items, 1,
2 and 3 could pertain to all cemponents of the
Foundation. [tem 4 is limited to the Education
Directorate. o .

: "'("
\
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1)

There are very explicit conflict of interest
statementis
members and ex-NSF employees who seek
subsequent Foundation support. Should
NSF establish guidelines
grantees as ‘to similar considerations as
they relate to contracts through the grantee
which are let to former participants on a
given project?

The possible need was identified by a situa-
tion in which a major contract was let toa

. former project associate. The party had

P

been disaffiliated from the project for more
than a year prior to the contractual agree-
ment. The act was executed with NSF ap-
proval. However, discussions and expres-
sion of interest on the part of the company

for NSF employees, Board"

and advise,

had occurred within months of the resigna-

tion.

Question: Should the Foundation establish
guidelines which would preclude the
‘appearance’ of privileged status, conflict of
interest, etc. fcr grantee contracts? Should
there be a mandatory waiting period which
precludes contracting with a participant for

- a defined period of time (there are obvious

disadvantages to the Foundation in ex-
ecuting its responsibilities if the period is
too long, i.e., does one become subject to
penalization for participating)? In such
cases, should there be a special third-party
review? '

A similar situation involved a minor
purchase order let to a former project par-

_ticipant, who subsequently became re-

employed by the project.

Question: In the interest of maintaining
publicaccountability, what guidelines
should NSF issue to grantees regarding
such practices?

~ 2) Size of the award. For most NSF grahgs the

average size is such that annual progress
reports are quite acceptable.

Question: When the amount is large, e.g., in
excess of $500,000/year, should NSF re-
quire quarterly or semi-annual reports?
Should site visits by expert consultants be
required to monitor progress? Should there
be a requirement for an oversight com-
mittee? To what extent should internal



reports of progress to Assistant Directors .

be required?

Any such policies should be flexible in that
various installations require capital outlay

or running costs well ir excess of $500,000;

such investments shou.d be distinguished
from the “project” grant and ireated accor-
dingly. '

'3) Evaluation of progress. The weakest link in
the NSF system appears to be at this level.
The general principles and procedures used
are adequate and in fact quite sound. The
correction lies in their improved applica-

tion.
Two recent internal management in-
novations (Lonig Range Planning and

Program Review) have helped in this
respect, but they are at best periodic and
generally limited to major developments or
new-directions.

This retrospective look leaves the clear im-
pression that slippage in the monitoring of
progress began to occur after the mid-
sixties, during the period when staff in-
creases did not keep pace with increased

program responsibilities. (The same may be
true in other NSF Directorates). In view of
the heightened interest of Congress in NSF
matters and the resulting additional -
demands on staff time, improvement in this
area should probably be a number one NSF
priority.

This would appear to require developing a
strong case for increased staffing, consul-
tant and travel money or for other changes
in management emphasis. It is not nlear how
to devote more time to monitoriny progress
and improve monitoring and evaluation
without additional resources.

4) Materials developed in course improvement
“projects. Depending on an individual
program director’s interests, these may get
greater or lesser attention and review.

Question: Should there be a formal NSF

review, including third party experts? It is

important to avoid censorship, but perhaps -
the Foundation should have more

systematic procedures for examining and

reviewing materials.

SCIENCE CURRICULUM IMPROVEMENT STUDY (SCIS)

N\

Science Curriculum Improvement Study (SCIS); University of. California, Berkeley, $4,326,395

6).

The SCIS project is focused on developing a
framework of fundamental scientific concepts
that are related to the student's own experience
with natural.phenomena. The attainment of this
functional framework-so that it provides a basis
for assimilating further information is referred to
as “scientific literacy.”

Staff at ‘the project headquarters at the
Lawrence Hall of Science, University of Califor-
nia, Berkeley, include: the director, the assistant
director, the director of Life Sciences, a coor-

dinator, physicists, botanists, chemists,
biologists, specialist teachers, research psy-
chologists, laboratory assistants, production

staff, research assistants, and secretar! 3. Also

76

(Includes grant of $40,250 to University of Maryland); 1962-1977 (proposed); Grades K-6 (originally 1-

numerous consultants have contributed to the
development of the SCIS program.

The Project Director is Robert- Karplus, a
nationally recognized research physicist. He ob-
tained Iis doctorate at Harvard University in
1948; wa: 1 F. B. Jewett fellow at the Institute for
Advances Study at Princeton 1948-50; served as
assistantj« ofessorof physics at Harvard for four
years, move ] to Berkeley as associate professor
in 1954 and was appointed full professor in 1958.
He has been a Guggenheim fellow and a Fulbright
research grantee. He has spent one summer with
the Elementary Science Study Project at
Educational Services Incorporated (now Educa-
tion Development Center, Inc.) in Massachusetts
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and one summer on the Minnesota School
Mathematics and Science Teaching
(MINNEMAST) Project at the University of
‘Minnesota. During the year 1962-1963 he was on
leave from Berkeley and served as a visiting
professor of physics at the University of
Maryland. Karplus originated the project and has
been a driving force behind SCIS from its incep-

- tion.

Herbert Thier, an experienced educatlonal ad-
ministrator and an early experimenter with the
SCIS program, has been the assistant director of

the project since 1963.

Chester A. Lawson, who left his position as

research professor of natural science at Michigan
State University in 1965 to construct the SICS
life science program, served as director of
. development inthelife sciences for SCIS until his
retirement from the project in fall 1974.

The involvement of a commercial publishe:
began in June 1966 when D.C. Heath contracted
with the University of California, Berkeley, to
publish the- preliminary editions of the SCIS
program; American Science and Engineering,
Inc., was selected as the apparatus manufacturer:
In 1968, D.C. Heath decided that it no longer
wished to publish the SCIS materials. On
February 25, 1970 Rand McNally contracted with
the University of California, Berkeley, topublish
the final editions. All final editions except the
kindergarten materials were published by 1972.
The final edition of the kindergarten materials
was published in 1974. Rand McNally retains ex-
clusive rights to publish the SCIS materials until
December 31, 1977, after which the entire

_program becomes free-licensed.

" Trial Centers

To supplement the resources of the University
of California at Berkeley, trial centers were es-
tablished in New York at Teachers College, in Los
Angeles at UCLA, at the University of Hawaii, at
the University of Oklahoma, and in East Lansing
at Michigan State University.

The trial centers serve as an experimental
facility for SCIS and the cooperatinginstitutions
in four distinct, but complementary ways. First,
the additional experience with the use of the
materials by alarger group of teachers and pupils
tests the reliability of the procedures and the

:clarity of the communication with the teachers

and pupils. Second, the in-service education ac-"

tivities in the trial centers serves as a pilot
program for instructing teachers in the use of the

- SCIS curriculum. Third, all evaluatlon programs
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of the trial experience provide material for later

studies. Fourth, each of the cooperating in-
stitutions associates the local trial centers in an
appropriate way with its.own educational ac-
tivities.

These centers have been jointly supported by
SCIS, the local university, and the local com-
munity. The centers operate their own programs
with their local school districts, but are required
to submit reports containing subjective teacher
and student feedback or: the SCIS materials.

Current Status

SCIS has developed ungraded, sequential
physical and life science programs for
kindergarten and elementary school. These
programs involve 12 units for the elementary
school and one unit .especially designed for
kindergarten. Each of these units has been

carefully evaluated by SCIS staffas it progressed -

from the early exploratory stage to the final
published edition. The units were also tested

several times in elementary schools throughout

the Nation before they were published.
The units, which include teacher guides and

.student materials are as follows: Beginnings
(kindergarten), Material Objects, Organisms, In-

teraction and Systems, Life Cycles, Subsystem
and Variables, Populations, Relative Position
and Motion, Environments, Energy Sources,
Communities; Models: Electric and Magnetic In-
teraction, and Ecosystems. The final units,
together with evaluation supplements for each

“unit, were completed in the fall of 1974. Theseare

available at cost from the Lawrence Hali of
Science, University of California,. Berkeley. /A
collection of six films depicting representative
activities from both the SCIS Life Science
Program and the Physical Science Program are
available for rental or purchase from the Univer-
sity of California Extension Medla Center,
Herkeley, California.

The last date on which NSF funds were award-

ed to the SCIS project was September 26, 1972. -

NSF has extended the expirationdate for the pro-
ject to December 31, 1977, with no additional
funds. This expiration date corresponds to the

———

9 - "
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termination date of the exclusive rights of Rand
McNally to publish SCIS materials.

" The funding history for the SCIS project is

N

given below.

SCIS FUNDING HISTORY

. Award Expiration Award

Grant Date Date Amount
GE-800 (Univ. of Md.) 10/26/62 8/31/63 $40.250
GE-2914 (Berkeley) 9/23/63 8/31/64 99.480
Amendments to GE-2914
1 6/18/64 6/15/65 75,000
2 8/25/64 6/15/65 154,300
3 6/30/65 10/31/65 199,910
4 10/1/65 6/30/67 300,000
5 9/13/66 6/30/67 552,000
6 6/29/67 9/39/70 176.000
7 1/12/68 9/30/68 635.000°
8 6/28/68 9/30/69 625.000
9 . 6/30/69 9/3w/71 1,171,000
10 6/29/71 6:30/73 138,455
1 6/26/72 6/30/73 160.000

12 (Extension of expiration date to September 30, 1974 ¢
13 (Extension of explrallon date to December 31. 1977) 0
. Toml $4.326.395

Description of the
SCIS Materials

Organization of Materials

The SCIS program consitst of 13 units, six
units for a physical science sequence, six fora life
science sequence, and one unit, subsequently,
dropped, designed especially for kindergarten.
The unity of the physical science: sequence

derives from fundamental concepts of change .

and interaction. The six basic physical science
units—Material Objects, Interaction and
Systems, Subsystems and Varicbles, Relative
Position and Motion, Energy Sources, and
Models: Electric and Magnetic Interactions —are

designed to intreduce and develop the concepts.

considered necessary for scientific literacy. In

‘the life science sequence the units focus on

organism-environment interaction. The six basic
life science units—Organisms, Life Cycles, Pop-
ulations, Environments, Communities, and
Ecosystems—make use of many scientific con-
cepts, but focus on the special considerations ap-
propriate to the study of life. The Ecosystems
unit attempts to synthesize children’s in-
vestigations in physical and life science. The
kindergarten unit, Beginnings was designed to
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develop children's powers of observation, dis-
crimination, and description.

The following table shows the seven levels of
the SCIS program along with the concepts in-
troduced in each unit. Either the physical or life
science program may be used independently.
Within the physical or life science programs, the
units are designed to be sequentially presented,
rather than as independent modules or com-
ponents. Each sequence of the six elementary u-
nits roughly corresponds to the :-0 grade level se-
quence. *

Format of Materials

The SCIS materials reach the classroom in the
fcem of kits. The kits are designed tosimplify and
make convenient the use, storage, and re-use of
the required equipment and supplies. Each kit is
packaged for a teacher and 32 children and con-
tains all of the materials needed except standard
classroom supplies, “such as crayons and
scissors, and the fresh-water organisms which
are sent separately when requested by the

teacher. Each unit contains a teacher’s guide.and .

a student manual. The teacher's guides include
the following:

1. An explanation of
framework for SCIS.

the

conceptual

2. An overview of the particular unit or se-
quence. '

3. Suggestions for the teacher—explanation of
the learning cycle, exploration/inven-
tion/discovery; how to implement the lear-
ning cycle; use of discussions, questions
and feedback; the student manual; language
development; and optional activities.

4. Design and use of the kit.

5. Major parts of the unit—series of chapters
are combined to form parts of the unit.
Preceding each series of chapters there is a
list of objectives for that part of the unit,
background information, an overview, and
how the student manual can be used.

6. For each chapter, learning objectives,
teaching materials needed, advance
preparation required, teaching suggestions,
and optional activities are described or
noted.
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The Kindergarten and Six Levels of the SCIS Program
With Major Concep!s Introduced in Each Unit

ecosystem

witer cycle

food-mineral
cycle

~ dioxide cycle
pollutant

oxygen-carhon

‘Kindergarten Level Beginnings
color oder quantity
shape sound position “
texture size organisms . ~
LIFE SCIENCE PHYSICAL SCIENCE
: Organisms Material Objects
Level 1 . '
organisnt habitat object serial ordering
" birth food web property change
death detritus material evidence
. Life Cycles Interaftion and Systems
Level 2 o
growth _biatic potential - interaction system
development generation evidence of interaction-at-a-
life cycle . plant and animal interaction distance
genetic - metamorphosis
identity ' -
Populations * Suhsyslmns‘und Variables
Level 3
. : population food web subsystem solution
food chain conmunily evaporgtion variable
plant eater predator-prey histogram
animal eater
- Environments - Relative Positian and Motion
Level 4 ' : -
environment | range iéference object polar coordinates
environmental optinum range relative position rectangular
factor . ! relative motion coordinates
Communities Encrgy Sources
Level 5 ’ i
: photosynthesis producers energy transfer energy sourtes
community consumers - energy chain ‘energy receiver
food transfer decomposers
raw materials
Ecosystems Models: Electric & Magnetic Interactions
Level 6 :

scientific model

_ electricity
magnetic {ield

!

The student manual is used as a teaching aid
andis not designed as a muainstay of the unit. Dur-
ing some activities, the students record certain
information about their experiments in their
manual, for later discussion. The manual also
contains some problems for students to solve in-
dependently, and seme for class discussion.

Cost of Materials to User

Each complete kit includes equip'menl and con-

79

81

sumable materials for the teacher and 32
students. In both the physical science and the life
science units some- materials and living
organisms will be consumed during first use and
must be replaced each time the course is taught.
Also some of the units can be shared by two or
more teachers. Each complete kit (1974 prices)
costs between $125 and $280. Refill packages
cosi between $8.00 and $60.00 A complete set of
the level K-6 SCIS kits would cost approximately
$2,700.
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Procedures for
Using the P{ouuct
vStudent Activities
The SCIS program is desxgnet\to foster direct

laboratory experiences—for—the’ \student The
elementary classroom actually “becomes' a

laboratory. In their first explorations of a new.

concept, the students manipulate or observe

" selected materials, sometimes freely, sometimes -

under the guidance of the teacher.

The SCIS units are designed so that students
can complete ne unit per semester, or two per
schonl year. provided they spend at least 45
minutes per day, two days per week working on
the units. While the objectives for each student
_ activity are ‘well specified in the teacher’s guide,
these ob]ectxves are never presented to the stu-
. dent. SCIS develppers felt that presenting the

student/with the objectives would hinder the ex- -
ploratxonal and experimental aspects of learning.

Students obtain feedback throygh group dis-
cussions and interactions with the teacher.
Motivation for the student is primarily intrinsic,
e.g., working with live animals and real objects.

Teacher Activities

The effective SCIS teacher is a leader whose

job is not simply to tell children about science or
to listen to them while they read about science,
but rather to observe and provide guidance to

students while they are individually inyvolved -

with science. The teacher uses the students’
work, observations, and questlons as a basis for
planning subsequent sciénce activities. The SCIS
teacher should be- sensitive to the student's
pregress or lack of it, and respond in a manner
that enables the student to move ahead. The
teacher provides. conceptual “inventions,” but
 these are always followed by extensive oppor-
tunities for student Lentered “discovery” ex-
periences.

The role of the teacher differs, depending on

which stage of the three phase teaching/learning
cycle is emphasized. Exploration requires that
the teacher remain in the background, observing
and occasionally answering questions. During
invention, the teacher is more active. During
discovery, the teacher's role is primarily to ask

facilitating questions and to respond to student

questions in ways thatstimulate further inquiry.
To teach the SCIS programs effectively, the
developers recommend that the teacher should

have sufficient background understanding of -
science and the SCIS program to move with
students -along divergent, as contrasted to the
more usual, narrowly focused paths. A strong
emphasis upon in-service teacher training has
been maintained by the developers at SCIS head-
quarters in Berkeley and at the SCIS trial centers.
Also in-service training programs, such as SCIS
Awareness Conferences, Cooperative College-

School Science Programs, and Summer
" Leadership Training Programs. have been gon-
ducted. '
History of SCIS - ...
Development*

- was a great need for improvement of science in-
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Sputnik, riumerous meetings of educatg

‘curriculum. Dr. Robert Karplu

~prepared in science their students were when

During the late 1950's, following the launch df
an
scientists were held throughout the Nation to dxs,-
cuss the adequacy of the high s€hool scienc

, Professor o
Physics at the Univefsity of Cahforma at
Berkeley, attend;d geveral of these meetings and
was 1mpressed by the complaints made by the }
high school scxem,e teachers present. These(
teachers were; 1rr1tated and concexmed by how un- ?

they entered high school. o
At this time, Karplus wa bécoming reac-
quainted with- the public schools. Two of his
childrer were in the early elementary grades and
there was a desperate need gt their school for.
someone to. help in the teaching of science.
Karplus was invited by the school to participate
in “show and tell" sessions, and found this par-
ticipation to be a very. rewardmg expertence ;
After hearinig the high. school teachers' con-
cerns about inadequate preparation of students -
and having personally taught in elementary
school classrooms, Karplus concluded that there

struction at the elementary level. Therefore, in "
ttie summer of 1958, Karplus and a group of
colleagues at Berkeley submitted a proposal from
the Orinda Union School district to NSF entitled
“A Proposal for Research and Actxon’m the Field™~.
of Elementary School Science Teaching in the
Jrinda Union School District.” Orindais located
near the U.C. of Berkeley campus. The proposal
requested $150,000 for the period April 1959
through June 1962.

*See Figure 1 for a flow diagram of the major events in the
history of the S8CIS project.
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+." MAJOR EVENT FLOW CHART —
. , . | . ' /; ) ' i \
I = N N
“| Karplus'Participation in Meetings on High -
‘1 Public Elementary Schools School Science
_ — o —
Need for Elementary School |
Science Recognized
~ by Karplus
- .'. ' -l Proposal from Orinda School

District to NSF Developed
and Submitted; Declined by NSF

Y

' ESSP.‘Proposalv from Berkeley
to NSF Developed, .

i o Submittedy, and Funded ) Ly 959
) , B ’ ‘ Y
Visits & Teaching | -« ° . o Development of
in the Classroom ' o ‘ Several Science
. by Karplus S ) . Units
Y
ESSP Proposal at U.C., |-
Berkeley: Devel' ped, -
! Submitted.& Funded
o : oy _ \i
. AAAS Feasibility .. , Karolus' Year Sabbatic:
e e s Conferenceson | arplus’ Year Sabbatical—| 1960
SR ) ‘ - Elementary School Science Studied Bruner and Piaget
1.

Y

NSF Includes Elemeéntary

Karplus Taught in

School Science in its Classroom—Examined -
- Domain of Responsibilit Teachi
D o R “;'“g -1961
- , Karplus Broke with ESSP
- ‘ . and Formed New Group
| ‘ .o | Called SCIS - .
N , . ; : . ' .\‘\-
R : _ . Karpius ‘¥as Consultant
\\ o R - for £3S & S:APA
o [AJ S - CB ] - @ L1962
81 | -
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: 1963
Sgnlvs E;oﬁgiyalla:ttl Karplus—Leave of Absence
Funded by NSF - to Univ. of Maryland
Karplus—Personal
_ , Exploration Teacher . -
+ in Elem. Classroom
' . - Karplus—Worked
ESSP. Faltered | With MINNEMAST
.Y o
_ SCIS ﬁewsletter
, f : _ { Published. —1964
_._/f, | SCIS Proposal at -
E ‘ = - "U.C., Berkeley - —
‘ Funded by NSF .
L - v . | i
' SCIS Proposal from Teachers College . ‘
, Declined by NSF; Resubmitted Proposal
: ~ from U.C., Be(kgley Funded by NSF
= I
A S SCIS Proposal at
i U.C., Berkeley .
l : Funded by NSF : —-1965
L 7 - Yy Y
= ==—{"Experimental T ~ching:Organisms: )~ S B
D.C. Heath : Subsystems and Variables. Trial | . Trial Centers
(DCH) Selected : Edition by SCIS: Material : Established
Objects; Interaction and Systems 1‘ . :
SCIS Proposal at \
u.C., Berkeley > ‘
Funded by NSF . _ » 1966
¥ , .
Experimental Teaching: Energv l
Sources; Life Cycles. Trial
. _ |- Edition by SCIS: Subsystems
g and Vagiables; Organisms. .
Prelimii“ary Edition by DCH
of Material Objects

['D } - [ F] 1966 -
‘ ' : < 84‘ ) & - . ‘ =
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Experimental Teaching: Populations;
Environments; Models. Trial
Edition by SCIS: Life Cycles
Relative Position and Motion.

".Preliminary Edition by DCH:

Interaction and Systéms; Organisms

SCIS Implementation

Program Begun

!

SCIS Proposal at U.C.,

Y -

Berkeley Funded by NSF

|

Experimental Teaching: Communities;

~r,Ecosystems._TtiaLEdition_bymSCJS:..,,,,.4. )

Populations; Environments;
Energy Sources; Models. Preliminary
Editions by DCH: Life Cycles;
Subsystems and Variables;

1966

k1967

' Relative Position & Motion L 1969
wy 4
\ L
Rand McNally (RM) Y ,\ Y.
Selected Trial Edition by SCIS: Communities. | L
Preliminary Edition by SC!S: Tralm::g ﬁggported
Populations . y
// B i o ‘ /
s SCIS Proposal at - '
— T U.C., Berkeley = RN I
— Funded by NSF
U.C./Rand McNally -1970
Contract Y
| \ Regional
v , . Imp|ementa'tion
Evaluation - el Trial Edition by SCIS: Ecosystems. b Centers
Workshops Final Edition by RM: Material
Objects; Organisms; Interaction and v
— Systems; Life Cycles; Subsysiems
= and Variables, Environments Training Supported
by NSF
9 ) ['J * 1970
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Evaluation
_ Supplements—
- Development Begun

SCIS Propoéal at
U.C., Berkeley
Funded by NSF

¥

Final Edition by RM: Energy
Sources; Communities; -
Models; Ecosystems

\

Training Stupported By

do o NSE_ o}

Final Edition by RM: Populations;
Relative Position and Motion

\

Science for Kindergarten
Development Begun

4

Evaluation
Supplements
Completed

Y

v End of RM’'s Period
of Exclusive ~
Publication Rights

Y

Fina! Edition of All Units
Published by RM

Y

Expiration of Project
Support by NSF

8o
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| 1972

—1972




In this proposal Karplus proposed to conduct
experiments with the content, methods, -and

~ materials for elementary school science with the

aim of establishing a comprehensive curriculum;

to develop in-service training programs for Orin-
da teachers; and to identify gifted students. The

proposal was declined by NSF. At that time, NSF

felt that its support should take the form of a
national effort developed by the scientific com-
munity to improve school curricula and
programs, such as the summer institutes for
teachers gponsored by colleges and universities.

The NSFelt that it would be wise to wait until
a comprehensive curriculum program had been
formulated’ before considering small-scale
variants ‘like the one proposed by Karplus.
Furthermore, up to this time, NSF had only
provided support to universities or colleges and
did not entertain proposals from local school dis-
trigts.

~ Iy <the spring- ot 19597 -Karplus—submitted- -

another proposal to NSF through the University
of California at Berkeley, rather than through a
school district. Theé "Proposal for a Study of
Course  Content Improvement in Elementary
School Science,” suggested a duration from July
1959 through June 1960, and requested total
funds of $43,000. The project was funded and
appears to be the fir: 1 NSF.direct support for an
elementary school science project. The project
became known as the Elementary School Science
Program {ESSP). It proposed to construct a con-
ceptual framework for tHe elementary science

. curriculum. to. prepare sample teaching units, to

conduct an evaluation of the effectiveness of the
materials, and to adopt the materials for use in
training teachers. '

In June 1960, Karplus left for a sabbatical at the -

University ~f Vienna. During his stay in Vienna,
Karplus read several books and articles by
Bruner and Piaget and began to reformulate his
thinking about science education.

In June of the same year, NSF made an award of
$58,37" to the American Association for the Ad-
vancement of Science (AAAS).for the purpose of
holding a series of conferences to explore the
feasibility of a major effort to imprgve science
courses in elementary. and junior high schools.

Three regional conferences of about fifty persons

each were heldin St. Louis, Missouri in January
1861; in Berkeley, Califordfia in February 1961:
and in Washington D.C. in March 1961. Par-
ticipants included scientists, leaders in educa-
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tion, and elementary and junior high school
teachers. During these conferences, it was con-
cluded that a major effort should be undertaken
and that this effort should involve .both course
materials and classroom teaching. Recommen-
dations were made that NSF support develop-
ment of two or three majorelementary and junior
high science programs in the U.S. These rec-
ommendations were published and widely cir-
culated in an article in Science magazine, in 1961.
Meanwhile, (<.« ESSP continued at Berkeley
under the interim direction of Karplus'
colleagues, snbject to certain understandings
between NSF, the University Chancellor, and
Karplus. However, after his return to Berkeley in
the fall' of 1961, Karplus felt that the direction of
the ESSP project had been altered without his
knowlecge. He felt that the project had taken an
unpromising course that threatened to p.>ven’
his continuing according to his own ideas. It

‘appea re hat-Karplus™colleagues-believed-that— ——

personal classroom participation by the product
developers was neither essential nor desirable,
and Karplus held strongly to the opposing view.

Although NSF had provided funds for ESSP to
continue during the 1961-62 school year, Karplus

felt that he should start his own independent ac-
tivities. By the winter of 1962, he had completely
dissociated himself from ESSP and had formed a
new group called the Science Curriculum Im-
provement Study (SCIS).

By the fall of 1961, NSF had officially included
support for elementary schoo) science in its do-
1_1_1_a_in._qulj_‘e_sp0nsibi_lity. By tHe summer of 1962,
NSF had . granted subste Jtial funds to the .
Elementary Science Study | ESS) and Science: A
Process Approach (S:APA]. These were two ma-
jorscience projects resulting from the AAAS
feasibility conferences. _ ‘

Apparently recognizing the need to reinforce
the separate ideutity of the SCIS group, Karplus
took a leave of absence from the University of
California at Berkeley and placed the SCIS head-
quarters at the University of Maryland where he
was a visiting professor of physics during 1962-
63. NSF provided funds for the project at
Maryland in the amount of $40,250. Karplus used
the year at Maryland to continue his exploration
and teaching of young children in the elementary
schools. At this time no SCIS units or products
were being planned or developed. .

‘The MINNEMAST project was funded by NSF
in the winter of 1963 and became the third major
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elementary school science program. Karplus was

invited to serve as Director of Science for this .

project for\the summer of 1963 which allowed
him to further develop and try his ideas. In the
fall of 1963, Karplus returned to Berkeley and

received an NSF grant for $99,480 to continue his

work on SCIS. At this time the ESSP project at
Berkeley was faltering and apparently presented
no obstacle to the efforts of SCIS. Also, by this
time NSF had been supporting Karplus' ex-
ploratory work for four years and now wanted
him to either plan on phasing out his exploratory

work and expect nQ more NSF funds, or to put the -

SCIS project on alarger scale with a more perma-
nent footing and with clearly specified plans to
aterials. No SCIS materials had been
produced® since 'those originally developed in
1959. Karplus chose the second alternative and
the SCIS project moved from an exploratory in-
vestigation to product developmen..

curriculum experimentation and materials
production, were providing leadership to the pro-
ject. A conceptual structure of science was
chosen to provide the framework -for the
curriculum plan. The new materials were being
tried in schools with teachers and chi'dren who
were to participate in the development : rafter
year. This development begun in the fall of 1963

~was completed, after several revisions, by fail,

1974. Final edmons of all 12 units (excluding the
kindergarten units and evaluation supplements)
were published by 1972,

—Senior—seientists;—personall y—committed—to————-

- InDecember 1964, apropdsal forsupportof the
SCIS prolect was submitted by Teachers College

of New York. Karplus was listed as'a consultant
to the project and also as the director. Apparently
Karplus felt that he would be able toget more and
better support in the tryout and evaluation

_phases of his work from Teachers College of New

York,.than he could get at Berkeley. It appears
that he also felt that Teachers College staff in-
volvement would be greater-if the institution ac-
tually held the grant rather than merely acting as
a source for an occasional consultant.

The proposed arrangement was approved by
both Teachers College and the University of
California at Berkeley. Karplus was to continue
as director of the project while maintaining his
headquarters at Berkeley. It was proposed that

reimbursement for services provided by the Un- ~

iversity of California be made by purchase orders
to Teachers College.
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The Foundation decliged to support this
proposal, mainly because of the unusual ad-
ministrative and business practices it entailed.
However, in July 1965 the NSF received a resub-
mitted proposal for continuation of the SCIS pre-
ject through the University of .California at
Berkeley. This proposal included establishment
of four trial centers to assist in testing of SCIS
materials and, with thns additional provision,
was funded.

The SCIS project staff has spent much time on
product development. From the early 1960's to .~
tha early 1970's development of each SCIS units
involved four mdjor phases—early experimental
teaching, trial edition, preliminary editions and
final editions. On page 87 is a summary outline
indicating when these phases took place for each
of the 12 SCIS units (excluding the’ k\mdergarten

.unit}.

\

\ -
\

-

Analysus of Impact R

The SCIS units and matenals are presently be-
ing used to some extent in“almost all states. Es- .
timates of student usage based on the publisher’s
(Rand McNally and Co.) sales data indicate that
more than one million students or approximately
3 percent of the elementary school population are
now -using the SCIS program. These students
come from every socioeconomic level and are in
both rural and urban school districts. The SCIS
progrin has dlso been adopted and modified for
use by blind children. It is anticipated that by .
1977 a minimum of 15 percent of the school-aged
population will have been exposed to SCIS
materials.

The future of the SCIS program will depend on:
(1) whether or not school personnel are willing to
spend a larger share of their limited funds on
elementary school science; and (2) whetheror not
the teachers who will use the program are effec-
tively trained. The major impact of the program
is expected to be in the traditional classroom.

Review and
Oversight History

From 1959 threugh " December, 1970, formative
evaluation, designed “.to determine - the - ap-
propriateness of the SCIS science matetials, was
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conducted by the project staff.

Ideas for each SCIS unit were first discussed
by the project staff, and through extensive for-
mative evaluation procedures these ideas were
translated into the activities, materials, and
equipment for the units. The'evaluation activities
for each unit generally moved from’discussion
and testing of the exploratery version to

Early . Trial Preliminary Final
- . Experimental Editions Editions Editions
. Units . ' Teaching Published Published Published
1= Material Objects ....ooevvoven 1962-634 Nov. 1963; June 1966 March 1970
’ : . Sept. 1964;
Aug. 1965 :
© 2 Organisms ......ooeeeerecnnns 16564-66 Sept. 1966 June\1968 May 1970
3. Interactions and Systems ...... 1961-63 Oct. 1963 July \\%7 May 1970
) : ) ' March 1966
4. Life Cycles ......oooiiiiennn, 1965-67 Sept. 1967 1968 Nov. 1960
5. Subsystem and Variables ...... 1964 Sept. 1964 1968 Oct. 1970
N Feb. 1966
6. Populations ........oiiiiinnn, 1966-67 -~ March 1968 1969 July 1972
e Relative Position and Motion ©.. 1961-t4 Jan. 1964; 1968, 1969 May 1972
. Nov. 1966;
. Sept. 1967
8. . Environments .....ooiieeenn 1967-68 Sept. 1968 None ! Nov. 1970
-9 Energy Sources ... 1962-64 Jan. 1965; None . June 1971
Sept. 1966; ' ‘ . .
Sept. 1967; . . :
\ Feb. 1968:
Sept. 1969
10. Communities ......ooevereeeens 196769 Oct. 1969 Nune’ July 1971
11 Madels 1966-68 Sepl. 1968 Noae Aug. 1871
12, Ecosystems 1968-1969 Feb. 1970 None Aug-t971

1971 and completed in the fall of 1974. The main
purpose of these supplements is io serve the
teachers if they need external assistance to
evaluate student performance. :
The SCIS staff has not and does not plan tocon-
duct a large-scale lorig term summative evalua-

. tion program. However, NSF does have plans for

classroom trial;, revision, and relrial:\Publi'(:

“S(:/Fl-(;(‘)ls in Berkeley, California, as well as several

schools affiliated with the SCIS_trial. centers.
provided feedback into this process.
The information collected during the formative

“evaluation activities helped to determine which

units were interesting to students; which were
appropriate to the students’ level, and which
were producing the.intended learning outcomes.
On the basis of this feedback, SCIS materials and
equipment were revised and redesigned. Some
uniis were completely or partially rejected, while
others were integrated into other units.

In the spring of 1970 NSF support2d a SCIS
evaluation ~workshop, during which various
feedback activities were compared and a mul-
tipt.asic approach to evaluation was designed,to

" foaus on content and process gain, intellectual

developmental stages, interests and attitudes,

and teacher self-images in SCIS instruction.
The development of evaluation supplements

for the SCIS units were begun in the spring of
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a summative evaluation of the SCIS project to be

conducted by an independent third party begin-

ning in 1977.

.~ Monitoring History

in the early history of the SCIS project there

.*a.ppeared to be no regular pattern for NSF staff

monitoring. Major interactions between NSF and
SQIS staff appeared to hive taken place only
directly following the NSF receipt of annual SCIS
proposals or when significant plans were
suggested by SCIS to revise the budget. .
In 19'69\NSF engaged three consultants to per-
form a substantive review of SCIS materials and
procedures. The results of this feview were used
to provide critical input to the SCIS project direc-
tor. A i
NSF persohnel\gpproved the selertion of all
publishers/distributors for SCIS materials and
agreed to all contrac\u\lal arrangements between



¢ .
"SCIS (U.C., Berkeley) and the pub-
lishers/distributors. It appears that the selection

of a publisher and the contractual arrangements .

followed sound business and legal practices.

Dissemination7l'mplemen_tatidn Plan

Interest in implementing the SCIS program in
local school systems usually evolves through
- readingof theliterature by school personnel, con-
‘venilon presentations, or interactions with

nelghbormg school systems. Based on dis-
cussions with members of the SCIS project staff
and/or the commercial distributors for SCIS, an
overall plan for the long term implementation of
the program in a local community generally in-
“cludes the following characteristics:

- 1. A commitment is obtained from one or more
school leaders to take responsibility fpr

‘SCIS classrooms. Another dissemination activi-

the SCIS
published

ty involved
Newsletter

the- publication of
whigh presently is

quarterly and currently reaches more than 25,000 .

readers annually.

In the summer of 1974, the NSF funded im- -

plementatlon projects throughout the country in
the use of SCIS and other elementary science
programs. Thirty-one of these projects,  with
1,600 participants, were devoted exclusively fo
SCIS, its matertals, concepts, philosophy, anc
teaching methods. Another forty-five projects,
with over 8,000 participants, dealt with SCIS
along with other NSF-supported programs.

Problems Suggested by Detailed Rev_iew

1. There was an apparent lack of sensitivity on
the part of NSF concerning selection "of
reviewers; there were no clearly delineated

general administration, obfaining fundiiig,
making provisions for the necessary tr;/m-
ing, and identifying themselves with the
SCIS program.

2. A pilot run of the program in the school
system is then made to determine whether

to proceed with large-scale implementation. -

3. Key individuals from the local school

-system are selected by school authorities to -

carry on the leadership of the teacher educa-
tion activities. Presently, such individuals
are mvned to attend the SCIS Implementa-

tion Program at Berkeley for a period of one -

- week. Each one-week study visit is tailored
-to the interests and needs of the participant.
The visitors participate in discussions with
‘SCIS * members, visit classrooms, and
receive training on specific techniques for

working with teachers in their own srhool )

districts.

4. These teacher trainees then return to their
local school districts and begin the tagk of
training local teachers. :

‘In
cooperative projects at universities for conduct

of intensive summer; training activities for

teachers to include follow-up. in-service
" assistance during the academic year. Some
Cooperative College School Scnence([CCSS) proj-
ects were desngned to train teachers'to conduct

the late 1960's NSF funded numerous
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criteria for reviewer selection.

2. Because of the highly interdisciplinary

nature of the proposed SCIS project and its

implication for change in schools on a . ™

national basis, the mail review system does
not appear to be the best system. for
proposal evaluation.

| S
3. There appear to be no.specific provisions for

parent involvement in the develop’ment‘and'”“

implication of SCIS.

4. In the early history of the project, NSF had

no well-defined system for monitoring or

. evaluating its progress; appointment of out-

side consultants by NSF helped correct this
deficiency.

5. The eosts for fully implementing the SCIS
program ona wide-scale, n"‘ludlng costs for
"teacher training and the SCIS kits, are
generally higher than most school districts
are able and willing to pay for elementary
school science.

6. Many schools are not prepared fo handle
and organize all of the SCIS materials, es-
pecially the live plants and animals.

" 7. More coordination is suggested in monitor-
ing all approaches to elementary science
curricula. During early support of SCIS,
NSF was also involved in the Elementary
Science Studv (ESS); Science: A Process
Approach (S: APA); -the Minnesota
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. Mathematics and Science Training
- (MINNEMAST) project; and the Elemen-
‘ary School Science Project (ESSP). From

_ 1958 to 1968 approximately 16 coordinating
. conferences involving the project leaders of
all the NSF course and curriculum improve-
ment projects were held. While there ap-

5

parently were a number of coordination ef-
forts carried out by NSF, there is still a
question of exactly what role the Founda-
tion should play in coordinating its
curriculum efforts to minimize duplications
and maximize effectiveness.

j | COMPARING POLITICAL EXPERIENCES (CPE]j

-~

Political Science Course Content Project for Elementary and Secondary Schools - “Comparing Political
Experlences”; American Political Science Association, Washington, D.C.; $1,261,900; 1970-continuing;

Grades originally K-12; presently 10-12

The Politiqal Science Course Content Improve-
ment Project as proposed by the American
Political Science Asscciation (APSA) consisted

——initialy—of—twe—cemponents. -One,—.the High

School Political Science Curriculum Project, wes
to develop _instructional materials for use .in
senior high school civics and ‘government
courses. The other, for elementary schools, un-
dertook a study of political science education in
elementary schools and, on the basis of this
study, developed a set of guidelines for the
production ;of new instructional materials and
" media for g&'ades kindergarten through six.

The materials produced by the high school pro- -

_ject will be conceptually oriented,” i.ier-

disciplinary in content, and will focus upon
‘perennial problems and universal experiences in
the political life of mankind. They are being
designed for use either in conjunction with ex-
isting curricula or as new programs in political
science education. ' :

In early 1975, the decision was made by NSF to
discontinue support of the elementary school

project after the first year. The high school pro- -
ject material was in tryout in 1974 and second - -

semester material is in preparation.
Products to date include:

First semester—Experimental version of
teacher and student materials

Unit [: Politics Here and Now
Unit II: Political Resources
i Unit III: Political Activities

Unit 1V: Four Political Experiences
. |

Second Semester—40 Page Outline

The exact nature of publicationis notyetldeter-
mined. It may be one hard cover textbook or a

series of separateunits:

Development

As early as 1963, when the determination was
made that political science was potentially ap-
propriate subject material for the Foundation, the
Director concluded that political science con-
tained elements that were objective, verifiable,
and susceptible to generalization. He further con-

- cluded that political science now employs—and

essentially to the same degree—a “scientific”
methodology similar to economics or sociology.
In April 1970, the American Political Science

'Association (APSA) established a committee on

pre-college education to consider how instruc-
tion on government and politics in elementary
and secondary schools could by improved. The \
committee's report, “Political Education in the
Public Schools: The Challenge for Political
Science”, proposed substantial reforms. The
premise of the report is that the treatment of
political science in traditional social studies tex-
ts is seriously inadequate, that alternative .
curriculum malerial does not exist and must be
developed. The report was based on results of
small-stale surveys of students, teachers, and
curriculum specialists. '

This report was part of the APSA propdsal

9 1 received by the Foundation on September 22,



1971, after a July 1, 1871, inquiry from APSA and-
* aJuly 27, 1971, meeting between NSF and APSA

staff. The grant’was awarded March 13, 1972.

 The Project Director is Dr. Howard D. Mehlinger,
" Director, Social Studies Development Center, In-
~ .diana University. He had produced a text on
. “American Political Behavior”, published by

Ginn & Company, available in the summer of
1971 and copyrighted in 1972 The Co-Director is
Dr. Richard C. Snyder, Ditector, Mershon Center

for Education in National Security, Ohio State.

University.

Analysis of Impact

Presently, there are twenty-five pilot schools

* using the course material. There are also fifty af-

filiate s shools which receive the materials but are
only irformally involved in the pilot testing, i.e.,

" Monitoring History

No site visit was made prior to the-award of the
grant in March, 1972. A site visit was later made
to Indiana University at Bloomington-on June 21-
22,1973, The availability of project personnel, re-

/qtiirements for schools and training of trial

teachers were discussed.

Interaction between NSF and project staff is
generally in reaction to communication from the
Project Director. Extensive program monitoring
is not a practice followed by the program office,
but today's monitoring process represents- a
decided improvement overthat employed in the

.early 1960's. Possibly because this project is in

its early stages, there has been greater continuity

* or. the part of the NSF program office and

reasonable attention has been given to monitor-
ing the program. _ L

It is apparent that the_basic philosophy lor
curriculum development monitoring is that ma-

the schoolsarefreeto u_se'the materialandmay or
may not provide feedback to the Project Director.
At this time, no projection of ultimate use has

‘been made nor is there any body of opinion from

the professional community on the material save
reviewers' comments generally favoring the
material and recommending support.

Review History

The American Political Science Association
was responsible for verification of the accuracy

of scientific content as part of its activities'in -

_monitoring curriculum development. At later

stages, commennts were received after somé por-
tions of the material were distributed to
reviewers or summarized in renewa. proposals.

"Judging from comments of reviewers, the co-

project ~directors were found to be highly

gualified professiopals and there were no
questions of their competency. Both were on the
staff of academic institutions, ndianu Universi-

ty and Ohio State University, and had served

respectively as Chairman and member of APSA
Committees.on Pre-Collegiate Education.’
Although no conflict of interest appears to ex-
ist in fact, the practicability of the prime grantee
making the sub-awards to Jndiana-and Ohi> may
be questionable from a managerial viewpoint.
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ject directors selected. Not unlike review ac-
tivities on other grants, major reviews have oc-
curred annually when. requests for additional
funds are received.

No spec;}ic oversight committee was ap-
pointed by the Foundatior. The fact that the
American Political Science Association was.the
grantee and had responsibility for overall coor-
dination: of the effort appears to have led to the
conclusion that the need for such afunction was
met. C .

Page three of the proposal (on file) provides
background information on the oversight com-
mittee -appointed by APSA. Since APSA
represents the scientific discipline involved, a
question could be raised whether it would not
have been appropriate to have an oversight .om-
mittee independent of the professional society if
it were possible to obtain qualified participants.

)

1

\
Dissemination/implementation Plan

Indiana University. held a/publishers con-
ference in July of 1974 to present four projects of
the Social Studies Development-Center to poten-
tial publishers. The University was furnished a
copy of the Foundation's publication policy. This
requires approval of plans to announce. the
availability of materials to all qualified dis-

92

jorreliance-is-placed-on-the-highly qualified pro~———
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tributors as well as approval of the selection of a
particular publisher; and f.nally approval of the
proposed contract between the publisher and the
grantee. The University plans a second con-
ference in the fall of 1975 to present more

"definitive material at which time it will invite

specific proposals from publishers. The dis-
semination and implementation plan has not yet
been fully developed, but ii appears that it will
conform to NSF requirements.

Problems Suggested by
Detailed Review

1. In 1972, the practice was that a pre’essional
association determined a curriculum need
through a self-appointed committee. The APSA
committee chairman and a member, then con-
cluded that it would be appropriate for the

___organizationtosubmita proposalin theirbehalf.

‘The award was then made to APSA for the work
to be performed at Indiana University and Ohio -
University. In view of procedural changes, this
practice may be questionable.

2. APSA, in providing oversight for the
development of the CPE curriculuin as the prin-
cipal grantee, beiieves it represents the interest
of NSF, the Association-and the user community.
ILis not clear how a single group.is-able to balance
the interests of such diverse parties.

3. The rationale for selection of reviewers is not
apparent nor.documented, but the selection does
seem to include representatives from sectors
representing political scientists, educators, and
school administrators. )

4. The level and the nature of monitoring con-
forms to NSF practices and it appears to be more
definitive than that practiced in other similar
agencies, but there is still a question of overall
adequaey.

N

MAN: A COURSE OF STUDY (MACOS)

Man: A Course of Study (MACOS), Education Development Center, Inc..: (EDC) formerly Educational

* Services. Inc: [ESI): Washington School of Psychiatry: Antioch College: others

(Evaluation Washington School of Psychiatry, Antioch College

$4,797,380 (Development) EDC
326,000
44,700 (History) EDC
2,166,500 (Implementation) EDC, others
$7.334,580

/ .
1963-1975: Grades 5-6

~ Development of the MACOS curriculum
malerial was completed in 1970: projucts on im-
plementation and evaluation are coulinuing.
Informbtion on NSF support of the curriculum
development, implementation, and evaluation is

" summurized in tables 1-3.

In August 1963, the National Science Board
was informed that the costs of developing the

social science film project were estimated to be
) Rl . . . A
-about $2.5 million over a five-year period. By

January 1965, the total requirements for a social
science curriculum project were estimaled to be
about $4 5 million over a 20-morth period. an es-
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timate noted at the January 1965 NSB meeting,
Development was completed by 1970 at a total
cost of about $4.8 million over a sceven-year

period.
The initial work, limited to social science filims,
was expanded to include sccial science

curriculum . development. Early estimates of

costs and time required were lower than actual
requirements. ‘The “materials produeed were-.
designed primarily for grade 5; development of
curricula for high school levels was not com-
plefed. ; .
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Project Des’;cription Table 1.—NSF Grant Funds Awarded for
Development of MACOS Curriculum and

! As described to the National Science Board in Evuluation, Fiscal Years 1963-75
an August 8, 1963 memorandum, “This project is b ——
part of a comprehensive plan for developing a L
Ce . T b} T 1
carefully integrated sequential social science- Purpose anc
. y 8 9 : Fiscal Year . Requested Awarded
humanities pregram for elementary and secon-
dary schools".! Development :
S - ) . . 1963 .oovevnnn 195,000 195,420
A primary. emphasis. was on producing . - .
Ty > ) 1964 .oeoeeen... . 618.315 . 513.360
ethnographic film studies to deal with the 1965 covninernnnn 4,848,206 300.000
questions: What is human about human beings? 1966 \..nnnannn. - 1,200,000
How did we get that way? How can we be made 1967 ceiiinnn... 2,400,000 1,738,000
more so? The curriculum was designed to in- 1968 .oeeenennien 1,460,334 430,000
; L 1969 cieeeeeenn.. 566,64 270,000
troduce organizing ideas early and restate them 1970 527,005 150.000
frequently by the use of films of people in other, N .
Y - ! | RETY I, 10,810,500 . 97,350
and apparently quite different cultures. Students Evaluation
were to be _ encouraged to learn to use 1970 ooreeninn. . 14,377 14,000°
anthropological and enthnographic methods and - 1972 0 ceeeennn. 463,581 49,400°
materials‘ . 1974 ............ 595,160 262,600
— . Total ...o..... 8 1,073,118 326,000
' The secondary schools curriculum development effort History 57,359 44,700

was later dropped.

' Educational Services, [nci Educatinn Development Center. Inc.
= Washington School of Psychiatey. Washington, D.C.
s * Antioch Cullege, Yellow Springs. Ohio.

.

.

Table 2.—NSF Grant Funds Requested and Awarded for Implemehtation

‘, of MACOS Development, Fiscal Years 1967-75
) ESl or EDC? ' . Other Organizations
~ ’ Fiscal Year Requested Awarded Requested Awarded
1967 ...l 35,638 35.500 . - -
1968 ............ e —_ — : - —
1969 ....... e 13,250 11.000 626,000 445,000
1970 ..oiiiiiiiiiln, - — ) 752,000 445,000
1971 i - — ' 471,000 387,000
172 el e - - : 335,000 196,000
1973 ..... e e - - NA 152,000
1974 ... .oiiviiiiin 331.000 25,000 : NA X 260,000 *
1975 ciiiii i . 15,000 10,000 245,000 200,000
{ g
Total ............. ) - 394.788 81,500 2,429.000 ' 2,085.000
' l{(!i’nn.ulun.li Services neorporated: Education Lecelopment Center, Inc.
' NA - Not available. .
Between FY 1967 and 1975, teguests frocr EDC for $331,000 and from other organizations for
$1.240.613 were dechined.
Source: Material suppliel by Oftice of Assistant Dicectar Education, NSF 4:25/75,
. | .\
. N
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. Table 3.—NSF Awards Directly Related to the Development of MACOS Curriculum

Grant numher

" GE 1841

GE 2567

GE 3430

GE 3430-A1

"A Social Science Film Program.” Educationyl Services. Inc. Douglas

Oliver (Harvard University). $513.360 ending Decemher 31, 1964 ........covnenate U
“Social Science Curriculum Project”. Educational Services, Inc. Elting

Morison (MIT). |.S. Bruner (Harvard Univergity), Franklin K. Patterson

| Tufts University}. $300,000, through Septemnber 30. 1966 .....ooovveeiiiiiiiiiiiinieiiin,

. Awird
Title, institution, principal investigator, amount, and duration Date
“Films on the Archeology and Ethnography of the Tehuacan Valley, Mexico.” '
Educational Services. Inc. Michael Coe (Yule University). $91.440. February
18. 1968 - December 31, 1983 o .uur ittt ittt e it ieaaneeneeronseeenaanaseossesansasesss 37,563
*Films on Eskimo Culture”. Educational Seryices, Inc. Douglas Ofiver . )
(Harvard University). $103.980. ]une 24, 1953 - August 31,1974 w.io i 1/29/63

11/5/63

319,65
GE 3430-A2  $600,000 through September 30, 1960 .. ....ifeuuriiiiiiiniiiiiiieeaneeereaes e 100165
GE 3430-A3  $600,000 through September 30, 1986 .......1.......... A 613766
GE 3430-A4  $105.000 through September 30, 1966 ... 0 oot et e 126067
GE 3430-A5  $800,000 through September 30. 1968 Lawrency H. Fuchs (Brandeis University). ........... 3:2:67

GFE 3430-A6
GE 3430-A7

As reported in a 1972 brochure of Curriculum
Development Associates, the publisher, Man: A
Course of Study, the materials shown on the
following list have been produced.

 Films

“The Life’Cycle of the Selmon™ {10 min.)
"Herring Gull Behavior™ {10 min.)
“Animals in Ainbogeli” (20 min.)

*“The Younger Infant™ (10 min.}

“The Older Infant” (8 nun.)

“The Baboon Troop™ (22 min.)

“Miss Goodall and ihe Wild Chimpanzees™ {29 min.}
“Fishing at the Stone Weir™ (30 min.|
“Life on the Tundra® (14 min.}~

“At the Carvibou Crossing-Place”™ (29 min.)
"Autum River Camp.” Part [ (26 min.)
“Autwin River Camp,” Part Il (32 min.)
"Winier Sea-lee Camp,” Part 1 (32 min.) »
“Winter Sea-lIce Camp,” Part HI {30 min.]
“The Legend of the Raven” (20 min.)
“Knud" {31 min.) {Optional)

Becklets

Life Cycle

Animal Adaptation

Information and Behavior
Innate and Learned Behavior
Natural Selection

Structure and Function

Salmon

Harring Gulls

The Observer's Handbook ]
Animals of the African Savanna
Baboons

The B3ahou , Troon

Baboon (".samunication

The Fiela Notes of Irver DeVore -

9o

$833,000 through September 30, 1968 ... ..l i e
$430.000 through October 30. 1969 Lawrence Hy, F

93

) \q\m;,s dand Stories ol the Natsilik Lskmmb e e

1/10:68
11/26:68

1A Journey to the Arctic
‘Antler and Fang
‘The Arctic
On Firm lee
\hv Many Lives o} Kiviok
vis World We Know N
l'&n: True Play '
I'hie Data Book
7 Additional Animal Books

Other Materials

Waonds Rise Up (2-12” records)

In the Field (2-77 records)

5 lilmstrips

23 l_n\lps. posters and photomurals

3 cdugitional games
Eskinjo cards
{

Teachei’s Guide

9 books containing background information, hihlingruphiut{
suggestied Lesson plans, strategies for evaluation and a secies .
of in-sepvice seminars for teachers.

\ . .
History-of Project
Development
| -

i
Needs

During June 9-23 1962, prior to any NSF sup-
port, I:Idluczitinnnl Services, Inc. sponsored an En-
dicott H‘\nus(:Cunf(.'ren(:e in Dedham, Mass.". . .to .
developja: vverzli unifying approach that would
pr()vi(ld; guidelines  for structuring of a

ssessment,
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humanilies and social studies currictlum run-
ning through the entire elementary and secon-
dary sequence.t”

"The conference grew out of
among Frederick Burkhardt.
American Council of Learned Socicties,
Jerrold Zacharias, and Stephen White, of
Educational Services, Inc. (ESI). The conference
was supported by grants to ESI from the Ford
Foundation, the Alfred P. Sloan Foundation. The
American Council'of Learned Sociclies, The New
World Foundation, and the Kettering Foundation.

Participants in the Endicott House Conference

conversalions
President, The

included gome 61 persons representing social-
science Jisciplines plus. those of law, history.

physics, aad education.

A repor’. on the confereénce, A Narrutive vanrt
1962-1964 Sociul Studies Curriculum Brogram:.
November 1964 concluded that,”. . .the leaching
vf the general field ol social sludu' and the

. ’“Hl‘l‘mdml|Ls—vn~;‘dFspUT1th'rTn'nmrd of improve-

ment in the vlunwnlnry and secondary schools of
this country”. The report also notes that the par-

and

2 Hee—on—CGourse—Gontent —Improvement
“Programs and by the Division's.Commiltee for

h(,lpdnls did not realize the time. effort, and

money dhal wnuld bv required to remedy lhxs
situation.

Proposals fmm Educational Services,, (n(
and the American Council of Learned S;)/( ieties
received by the Foundation on January/3, 1963,
described a review of 250 existing socigl science
films conducted in Auguslt- Svplvmnm 1962 hy
EST and ACLS staff headed by Douglas Oliver
(Harvard, Anthropology). -

This review of films resulted in a number of
eriticisns:

e Minimal involvement of social scientists
teading to inaccurate and misleading’

generalizations and dubious techniques of
documentution
|

o ‘Emphasis on dramatic effects at the sacrifice
of pr('svnlnw Loneslt (lald in clear and une-
quivocal style

e Failure to provide for
rinraliuns by stu-lents

(questions or ex-

. ‘Mmreprvwnldlmn ol the spirit of scientificin-
“quiry in the social sciences

< The guotation .mtl other material on nee dsdsscssmvlll are

- from proposal E3/4 3750 from Educitional Survi i s, Ine, and

the American Council of Learned Societies and, received by

the Foundition on January 3, 1963,
sthe corporate name wis later

Development Center, Ine, (1EDC)

changed 1o Education
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‘preted;

0/ Failure to presentinformation so thal slud(-nls
f
i could work with it .

o Lack of mmunmhnn in the use of film as a
medium.

The p-oposal was to deal with these short-
comings by having filims made by social scien-
tists and reviewed by experts: by producing films
that coutd be us\(d for children at all grade levels
and could De edited for viewing by a general
audience; by providing g fléxible format; lllmllng
the films to data that could be best represented by
film, leaving much to the studen! to be inter-
and by experimenting wnh film in-
novaltions.

In addition. two conferences on the pmbl(*ms of
Social science were supported by the Office of
Education and the Foundation and sponsored by
the Président’s Scientific Advisory Commilttee.
Dis('flssi()ns of issues by the NSF Advisory Com-

Scientific Personnel and Education led to the con-
clusion that there was an urgent need for course
improvemenl in the social sciences. Recommen-
dations were made that the Foundation support
social science curriculum development projects.

, RPN

Analysis of Impact.

‘The MACOS materials are estimated to be in
use in about 1.7 J schools in 47 states. Estimates
of students affected range from abgul 200,000 to
328.000. The materialsare also being used in five
Canadian provinces and in England, Scotland.:
North Ireland, and New Zealand. One reportt es- |
timates that in 1970 the MACOS materials were
being used by about 200,000 children and that the

number of schools using the materials had in-

creased from about 375 in 1'~)b7 to'about 1. 700 in
1970.

A review of the MAC ()b project files yieided no
svstematic information on the extent of actual
use of the materials inschools. Matenals on com-

“munily response  dre mainly newspaper ac-’

counts. reports of very small-scale mail surveys,
VPromaoting Chonge in: Sehools. Far West Laboratory for
Educitional Research and Development, San Francisco, 1974,
p. 127, [The estimate in the report that the ™. . .200.000
users. .. represent 18 percent of the market™ is in error, The
perrentage should be 1.8,




; to NSF Developed,
- | Submitted', and Funded ) ' 1959
) , B ’ ‘ Y
Visits & Teaching | -« ° . o Development of
in the Classroom ' A Several Science
- by Karplus A . . Units
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or anecdotal information. These materials do in-
cicate that MACOS was a subject of controversy
as early as 1971 and that certain NSF projects

dealing with the social sciences were a matter of -

cautionary Congressional’ comment in August
1964.

Thus, from the materials available in this
review, there is no sound basis for making valid
estimates of the extent of the use of MACOS
materials over time or of the impact of the
MACOS curriculum on the places where it was
used.

T

Review History.

Does the proposed flubiect matter fit within
reasonable limits or norms with respect to
educational value?

Estimates of the
curriculum that led to the development of
MACOS malerials were based on a major con-
ference of experts in social science and in educa-
tion after review of existing social science films
of about a-decade ago: on two conferences spon-
sored by the then President’s Scientific Advisory
Committee; and after encouragement from ad-
visory groups to the NSF Education Directorate.
Prior to support of MACQS related projects, NSE
had supported the (luvvlnpmvnt ol secondary
curricula in anthropology. Each major MACOS
related award was subject to peer review and/or
staff review and submitted, as revised on the
to the National Science
Board for approval. It appears, then, that in the
judgment of scientific peer reviewers, represen-
tatives of the educational community. staff of the
Education Directorate, and lm'fmdl Science
Board that.the propused subject matter did fit
within reasonable limits or norms with respect to
educational value.

Is the scientific content accurate?

Peer reviews of MACOS-related projects in-
dicate that there was little question about the ac-
curacy of the scientiflic content of materials that
would be produced. It appears that this judgment
of peer reviewers was based primarily on their
estimate of the competence and experience ol
those who were to be conducting the projects.

need for the development of -

Were course developers responsible and compe-
tent persons?

The judgments expressed by peer reviewers
and by NSF staff were that those responsihie for
the course development were responsible and
competent.

Were institutional and contractural

arrangements sound?

__In December 1966, ESI presented the 10th
grade materials lo 70 publishers. A general
meeting to which 58 publishers were invited to
consider possible publication of MACOS fifth
arade material was held on June 16, 1967. Subse-
quently, 43 potential pubbighers were personally
contacted by a senior officidhaof the organization
under its new corporate namg, Education
Development- Zenter Inc. (EDCJ. Thi-publishers
contacted evidenced varying degrees of interest
but for the most part, declined the opportunity
because of an EDC requirement for teacher train-
ing before use of the material as an integral part
of anyv publishing agreement. In addition,
publishers were hesitant because of the limiled
potential for profit and because the plan mvnl\vd
multi- media educational materials,.

Amendment no. 8 to grant GE 3430 was award-
el June 29, 1963 to EDC for initial publication tn
the anticipation an acceptable  commercial
puhlisher would be secured. A revolving fund of
$270.000 was established for this purpose. Il
pm\l(lvd for the distribution of 1,000 sets of
materials consisting of films, teachers’ guides.
sames, ete. The income received by EDC was sul-
ficient to offset all costs against the grant which
was subsequently cancelled hy NSF.

EDC continued its search for a publisher of the

. ('dll(.allmml materials and in 1970 carried on

95

‘Westinghouse |

serious negotiations with four potential
publishers: Initial Teaching Alphabet (I'TA}. In-
structional  Services ln(:m‘p()mluil (181},
Learning Corporation, and
Curriculum  Development  Associates  (CDA).
Each of the four publishers was fully informed by
EDC of the conditions of the contract. On March
5. 1970, officials of EDC requested NSF approval
of its intent to select CDA as the contractor for
publishing the educational material of MAGOS.
NSF approved the selection of CDA in a letter
dated March 13, 1970.

OnMav 22, 1970, EDCsubmitted to NSFadraft
publishing agreement between EDC and CDA.

97
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The transmitting letter stated:

"CDA recognizes that a unique dissemination plan must be

- developed in order to introduce the course. CDA therefove has

requested EDC to assist in certain continuing activities:

1) Maintaining liaisan with schools and school systems,
college and university pre-service training programs and
with appropriate private and governmnental agencies con-
cerned with curriculum and staff developfhent,

2} Identification of present or prospective.users of the
work and leadership teachers trained in summer institutes.

3) Assistance in the development of teac hgrlmlmng

‘programs (buth in-service and pre-service).

<
4) Joint development of 4 communications and information
exchange among cducation institutions using the work.

5) Revision, modification or supplementation of the work.

6) Continuing research and evaluation of the extent to
which the work is accomplishing its objectives.

CDA and EDC will thus be partners in the dissemination
and promoting. effc s _and. CDA proposes to (_:()nlraltit
separately for EDC's services. This will be done by
negotiating quarteriy payvments to EDC based upon one half
of CDA's dissemination and promotion budget which in no
case will be less than the normal commercial dis-
semindation promotion budget for multi-media materials of
this type.”

Included in the draft publishing contract on
page 4, item 4 (a) was the provision that CDA
was: (1) To provide or arrange for, in cooperation
with and in a manner satisfactory to EDC,
teacher-training programs for prospective users
prior to their adoption of the work and in-service
teacher workshops subsequent to adoption of the
work; {b) explore new methods of teacher-
training in an effort to expand the use of the work
in pre-service as well as in-service programs.”

This draft agreement was reviewed by the staff

"of the Education Directorate, Office of the

General Counsel and the Grants Office. There is
no evidence in the files to indicate whéther or not
the transmittal letter from EDC accompanied the
draft contract when it was reviewed by the ap-
propriate NSF offices. The Assistant Director for
Education at that time gave NSF approval of the
draft contract on July 7, 1970. The draft contract
as approved was signed by representatives of
EDC and CDA on July 20, 1970. During the course
of the review of the MACQOS project a copy of a
second agreement was obtained on April 15,
1975, from the files of EDC. This subcontract
provided the detailed working arrangements for
Section 4(a) and (b} in'the contract approved by

%

NSF an July 7, 1970. The service contract provid-
ed for staff services to be furnished by EDC for
which CDA would pay EDGC “one-half of its
promotion-dissemination budget which in all in-
stances will be equal to or greater than that
which prevails in normal commercial practice for
the dissemination of multi-media educational
materials.”

In the course of this review, the program con-
tract file was checked by the team to determine if
NSF review and approval of the second agree-
ment was documented. There was no documenta-
tion of this item nor was there a copyin NSF Tiles.
It appears that this subcontract did not require
Foundation approval under the policy in ex-
istence at that time and would not have been re-
quired under existing practices. The Foundation
had actually approved the arrangement, of which

‘details were spelled out in the service contract,

by signing the draft pubhshmg contract on'July 7,
1970.

The bhasic grant GE 3430 and each of its
amendments contained in fact or by reference a
standard NSF royalty income clause to the effect
that separate accounts were to be maintained and
use of income authorized by NSF.

Because of the nature of the MACOS project
and the teacher training requirements which

. EDC required being written into the contract, the

task of locating a suitable publisher was dif-
ficult., The contractual arrangements between
EDC and CDA which finally evolved, though
somewhat at variance from the norm, appear to
be fiscally sound and adequate for the purposes
intended.

The proposals that led to the development of
the MACOS curriculum submitted to NSF on
January 3. 1963 by Educational Services, Inc. and
by the American Council on Le2zned Societies re-
quested $284,200 for %he preparation of
anthropnlogical films. Sections A through E of
each of the four proposals were identical and the
proposals so stated. They differed in the content
of Section F which proposed film production in
four distinct cultures.

All four proposals were submitted to peer
review. Awards were made for two projects
(tables 1-3) the other two proposals were
withdrawn in August 1963, The awards did not
involve either policy issues or levels of funds re-
quiring NSB approval.

On the advice of NSF staff, the same grantec
organizations submitted a consolidated proposal
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lrequestmg $618,315 for additional work on the
two projects that had been supported and for in-
corporating work described in the two proposals
that had been withdrawn. This consolidated
proposal was not submitted for additional peer
review; NSF staff recommendations for support -
were based on results of peer evaluations of the
carlier separate proposals that had been review-
ed. The staff recommendation for suppert, at a .
reduced budget ievel, was submitfed to and ap-
proved by NSB.

All subsequent proposals for continued sub-"
stantive' work (Amendments GE 3430 A1, AS,
and A7), received peer review and review by NSF

_ program staff. Ineach instance, the program staff

summarized the major issues raised by reviewers
and made recomimendations for support to senior
‘staff of the Directorate. In each instance, the
recommendation was a reduced work plan at a

-lower level of effort than had been proposed and

was submitted to and approved by the: National
Science Board. Information on reviews of the
proposals is contained in Table 4. Final
recommendations reflected the adverse

. criticisms of reviewers and staff analysis of the

needs and status of the project.

t

work elements.

/

Monitoring History

Monitoring of the MACOS projects appears lo

- have taken the form of peer review and stalf

review -of the proposals submitted for specific
These - reviews resulted in
modifications in the budgets requested and oc-
casionally resulted in modifications in the scope
of work. Only two site visits are recorded during
the course of the MACOS curriculum develop-
ment. Major responsibility for the conduct of the

- work-was with the principal investigators and

the planning committee of social scientists and
educators assembled by the grantee.

]

Dissemination/Implementation Plan ”

Major difficuities were encountered by EDCin
developing and carrying out dissemination and
implementation of MACOS curriculum. When
the course came on-line, as indicated earlier, EDC
encountered strong negative reactions fron
polential publishers about marketing MACOS.
The publishers believed the program had four

Table 4. —Summary of Review of MACOS-Related Proposals

Reviewer Characteristics

GE 1831 Amendemnts?

O and Recommendations GE 2567 GE 34300 #1 #5 27
Affiliation
College and University ...ooooiiiiiaens e 4 8 5 6
State Education AGencies ... ..o viiieiiiiiiaiiaen — 1 _ —
Elementary or Secondary Schools ..o - 1 1 —
Other nonprofit ... ..o [N 2 2 2 4
Federal agency. non-AD'E ..o.oooi i SO ‘i —_ _ —
Discipline -
Anthropology ...t P 7 6 2 2
EUGHIHON o v e v ve s eeeareenaneneennaarienaeeienemeinn - 5 -2 3
Sociology or Social Psyc hulu;,\ .......................... —_ 1 4 2
ECOMOITIIES + v v v neeeneenonsesboeuesinoeesanesoerneiienses —_ .- - 1
Recommendation
Support as submitted ..o 6 10 ) —
Support. with reservations ..o . - — - 2
Do No SUPPOLT ottt e H 2 3 4
AMBIGUHOUS « 1 veen it a i ian e — — — 1
Total Number of REVIEWEES 1. oo v ne s 7 19 4 #
The proposal lkiading Lo awatd GE 3430 was nottevies s sl as such, Revies sas basmbanevaluation
of four earl e propnsals that ine Iuded worh to he damonmder GE 3330 and vhat tesultedinsupport of GR
AL and GE 2567,
s Twapersons restesyedall three pnlp\- e amendments one persan resiewed two ol the theee progms
ed amendments. /,

S



Q

ERIC

Aruitoxt provided by Eic:

major liabilities that made marketing it a risk of
capital, time and personnel:

¢ Unconventional concepts
e The need for special teacher education
e The mlerlvldh'(lm*ss of media with function

o The cost of the prograni.

In 1969 and 1970 (prior to EDC dbtaining the
services of a publisher) NSF supported a small
number of regional centers {six in 1969, five in
1970, four in 1971) through the Foundalion’s
Course Content Improvement Program. The total
cost of these centers ranged from $445,200 in
1969 to $154.900 in 1971 The centers were
strategically located in universities and colleges
in Florida. Orepon, Colorado, Connecticut, New
York, and other states. The purpose of these
centers was Lo furnish information concerning
the MACOS curriculum in the school districts of
the region. When the desire was expressed to use
the MACOS curriculum, appropriate teacher

“lraining was provided by the centers. These

centers  were discontinued shortly  after
Curriculum Developmuent Associates (CDA) con-
tracted to publish and disseminate MACOS
curriculum,

Because of the innovative nature asd un-
convenlional concepts of the course. EDC fell
strongly that teachers should receive specific
training prior to teaching MACOS in the schools
and had made this a requirement for publishing
the course. When CDA contracted with EDC as
publisher of MACQOS, it did so with the un-
derstanding that EDC's purpose and desire
would be carried outl “lo maxiniize, proceeding
now as rapidly as possibli the dissemination of
Man: A Course of Study.” and “to achieve this
maximum dissemination, at the same lime, on a
basis that is consistent with the teaching and
learning principles that characterize the Course
and that will assure so far as possible the con-
tinuing opportunity to develop those principles
further.” In addition CDA officials stated that

they would “be insistent on a method and

program of dissemination which provides the
teachers who use the Course with full exposure to
the use potentials conceived of by those who have
developed it;" and would “seek a financial

arrangement which provides naximum oppor-,

tunity for further development by the Center of
this and other teaching-learning courses.”

100

CDA was given full responsibility by EDC to
develop  the  production  and  dissemination
pragrant. CDA proceeded to establish targets for
the dissemination of class sets immediately upon .
siening the publishing contract in 1970, At that
time, the gcoal was on the order of 450,000
stutlents using the course in the 1972-73 school
year.

In carrving oul l DC's desireto llhll\l teacher
training an integral part of the package. the CDA

 Price Information Sheet for niaterials developed

for MACOS contains the statement, "All orders
for classroom or film materials are subject to
verification by CDA that the purchaser has com-’
piled with  teacher education  requirements
necessary for preper implementation of the
Course,”

NSF provided support for teacher training for
MACOS through its Summer Institutes Program,
its Course Content Improvement Prngrnm andits

Cooperative College School Program. Beginning

in FY 1974, NSF supported specificimplementa-
tion proposals relating to MACOS, principally as
part of larger, comprehensive projects. These im-
plementation grants vary considerably in the
type of triining and the target cominunity. For in-
stance. suh’;‘mrl varies from awarengss con-
ferences Ly teacher-centered projects which have
built-in evaluation components. As with mosl
curriculuin implenentation efforts, a multiplier
effect is considered highly desirable; trained per- -
sonnel are expected to return to their school dis-
tricts ;/l"ml train other teachers in the effective
teaching of the MACOS course.

Mistonceptions have arisen concerning the im-
plementation awards for teacher training made
Ly j%l‘ hecause EDC, in its literature on the
MAC.OS8 material, has referred to funding by the
Foupdation of university/college/school district
regional centers. At the present time NSF does
n()t fund any regional cenlers for dis-

_ eemination/iniplementation, and has asked EDC

to;delete reference to NSEF support of “regional
(:(;"nlurs" from its publications.

JThe following is an excerpt from the publica-
tion of the Far West Laboratory for Educational
R(z.s'();ll"i;ll and Development previously cited.

/

MACOS
H_\‘H(lbll';l.\ of lfl”!;ﬁ}llll.‘ The earliest diffusion elforts mel

with little suceess, Publishers were unwilling 1o take on w
controyerstal multismedia_program; workshops for teachers
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elicited enthusiasm about the course but resulted in pilot ef-
forts, not adoptions.
When CDA took on MAN, its staff had no intention of

applying conventional sales techniques to the diffusion of

suth a complex, controversial program. Instead. they have

-emphasized professional staff development in the training

that is prerequisite tu implementing the course, Teachers
learn not just content and teaching methods, but also

curriculum development, evaluation, and dissemination. ’

They become colleagues uf the developers and of the "Inter-
national Faculty,” the group of university professors,
museum anthropologists, curriculum specialists, and athers,
who condnet the workshops and engage in their own dis-
semination efforts for MAN. The prestige of this group is
thought to be an important element in the curriculum’s recent
diffusion success. .

CDA concentrites much of its effort on key decisionmahers
in schools. Evaluations of the carly dissemination showed
that it wirs schaol administrators with a role in staff develop-
me. { who were able to bring about use of MAN once they
were convinced of its worth, and so CDA now holds
‘awareness-loward-decisionmaking’ workshops for these ad-
ministraturs  (followed up by similac  workshops  for
teachers). Anuther set of workshops is the “three-day in-

stitutes” designed to equip teacher educators torespond to the

training needs of purchasers of the conrse while also dis-
seminating information about it. Workshops are also held in
conjunction with the national  conferences of various
educational associations. The focns in all cases is on people
who are in a position to take action for the pru_«.:rnm's in-
plementation, .

‘The publisher's dissemination activities are. evaluated
cooperatively by the publisher and the developer, EDC, and
the resylting data “shape subsequent. activities, Several
barriers to adoption have beensdentified in this way. and new
tactics have been devised to overcome the barriers, Forexam-

ple. the waterials” high cost was alleviated by means of a

lease/purchaseoption that allows purchase with three anntal
payments. - Problems of MAN's discontinuity with other
curricula are being met by working with all the teacbers ina
school and looking at the total curricolem rather than grade-
by-grade adoption. )

Problems suggested by
Detailgd Review.

‘ o .
Although thereview of NSF procedures related
to MACOS did not identify any major procedural

_problems. the review did raise same question

concerning the effectiveness ol current practices.
Dealing with the problems noted below might re-
quire changes in NSF policies, or mndifications of
peer review and other procedures. Any signili-
cant changes would probably require additional
staff resources and funds in order to provide in-
tensilied monitoring and review,

99

Needs Assessment

Options include imposing a requirement that
each curriculum development proposal contain n/)-
statement assessing the need for the project; es-
timating the potential marginal contributions of
the proposed work and estimating the total cost
and time required to complete the project.

The Foundation might consider initiating its
own curriculum needs assessment process after
which projects to be assigned high priority could
be identified. Co

Project Monitoring

A comparatively weak aspect in management
of the MACOS project appears to have beeu its
monitoring. Site visits by NSF staff were few..
and no detailed review was made by NSF staff of
contractual arrangements between the principal
investigator and the publisher. _
~ Under NSF's present approach to managing
course conlent development projects, the grantee
has virtually free rein in management and
developmént of the curriculum including its con-
4ent. The Foundation might wish to consider re-
quiting closer stalf monitoring of projects and
more strenuous evaluation of the productsderiv-

ed [rom the projects.

““Also suggested is a lack of top-level oversight
by the grantee such as advisory committees or
other mechanisms. Consideration might be-given
to requiring that an active oversight body be ap-
pointed by each grantee, consistent with existing
legislation. Also, NSF might wish to consider
current requirements for systems of record
maintenance by the grantee on the results of
evaluations of specific projeets and of the con-
tributions of principal investigators. Ap-
propriate experts within the Foundation could
then study the nature or uniqueness of such
relationships and mechanisms, such as in the
MACOS project, leading to the establishment of
an NSF ‘policy on such “relationships and
mechanisms. .

Also suggested for NSF consideration” would
be development of procedures that must betaken
on NSF approval of all subcontracts, by the
arantee and NSF staff to include a record system
on subcontractor negotiations and information

on competitive negotiations between the grantee

and subcontraclors.

- AR 175 S |
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."\

Peer Review Procedures

These procedures might be modified to provide

j guxdelmes tailored to specific proposals. Con-

~ sideration might also be given to broadening the
present peer review system tn include represen-
tatives of other groups such as feachers. parents
and community leaders.

»

-

Other SN L

In some instances the grantee has pubhshed
misléading information concerning Foundation
support. NSF might consider requiring joint
NSF-grantee review of all press releases or
publicity about the work supported.

INDIVIDUALIZED SCIENCE INSTRUCTIONAL SYSTEM (ISIS)

Individualized Science Instructional System (ISIS), Florida State Univegsity, Iulluhus\.f'(’ $3.353.105;

1972-1977 (funded) 1980 [pruposed) Grades 10-12

The ISIS project is focused on developing a
flexible,. open-ended, interdisciplinary

" curriculum that will. facilitate individualizition

of science instruction at the high school level..

The commercial version of the program will be

published by Ginn & Co. 25 a set of approximate-
ly 80 minicourses (segmer:.s) which can be sold
individually. Ginn retains exclusive rights to
publish the ISIS inaterials until December 31,
1984, after whichexclusive publicationrights ex-
pire.

Trial Centers

The ISIS project has eight supported trial
centers and fourteen independent trial centers
which participate in the field tests of ISIS
materials. These centers are located in the
following cities:

Supported Trial Centers

~Atlanta. Georgia

Talahassen, Florida
Hauppauge. New York
Newtown Square, Peansylvania
Evanston. Hllinois

.lllds Texas

San. Dlegu Califorma

- Coneord. California

Independent. Trail Centers ’

Farmington. Maine )
Lexington. Massachusetts
Albany, New York

Upper Marlboro, Maryland .-
Dade City. Flurida

10z

Detroit. Michigan
Hilbert, Wisconsiu
Mempins, Tennessee
Conway. Arkansas
Stilthwater, Oklahoma

—
Manhattan, Kansas

Minneapolis, Minnesota
Sacramento, California
San Jose, California

The supported centers receive 1S1S materials
at no cost, while the independent centers pay
only the cost for production of the materials they

use. Neither Ginn & Co. nor Florida Stale Umwr-
sily realizes a profit on these materials.

Current Status

Twenty-four ISIS minicourses were field
tested throughout the country du~ing the 1974-75

“school year, and some will be added for 1975-76.

Most of the more than 200 teachers using 'SIS
trial malerials have selected about 12 of these
minicourses for use in their classrooms.
However, several SIS trial teachers are involved
in exploring different ways of managing a year-
long sc ience instructional program (,umpnsmg.,
all of the minicourses.

Over 7,000 students and nem'ly 90 teachers in
48 'high schools acfoss the country are par-
ticipating in the evaluation of IS1S materials in
the supported trial centers. In the independent
centers more than 3,500 students and more than

120 teachers in 60 high schools are using 1SIS

trail materials and are testing the SIS
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h_sentxally independent modules or mini

minicourses in real-world classroom settings.
Although they are not involved in a systematic
evaluation of each minicourse, the independent
centers are providing valuable feedback to the

18IS staff because they give a sneak preview of

what can happen when ISIS materials are used
by students and teachers in schools that are less

tishtly linked to the ISIS project.

Funding History

Award Expiration Award
CGrant Dale Date Amount
GW-7645".. 9/29/72 6/30/74 $290.000
_ Amendments:
| I 3/5/73 6/30/74 55.000.
2 ... 6:8/73 6:30:74 60.000
. 3 i 8:17:73 6/30/74 772,700
* 4 (No cost extension of expiration :
date to 9/30/73) 905
5 . ..., 6:28'74 9:30:76 1.694.905
[ S : 12:5:74 33177 380500
Towal ..

$3.353.105

* New PES 72-06306

Description and Objectives
of the Project

ISIS will consist of appmximét‘ely 80 short, es-
courses,

provide the student. with & better un-
derstanding of science.

e Development of materials. which will {a)
motivate students and provide. them with
sufficient knowledge to be scientifically
‘literate and (b} permit more capable
students to select and'attain more advanced

- instructional goals.

. ® Egrmulation of a model which, hopefully,
will promote changes in other subject-
matter disciplines and, eventually, in the -
structure of the secondary school system.

Narrative History of
' Proiect Development

Under a grant dated June 23, 1971, NSF provid-
ed support for a conference held at Callaway Gar-
dens, Georgia in October 1971 which brought
together 34 experts 1o explore the feasibility of a
new approach to high school science This con-
ference was proposed by Dr. Ernest Burkman of-
Florida State University and was supported un-
der NSF Grant GW-6799 at a level of $10,600.

The persons attending the conference
represented a broad range of experience in
science and school instructional
development. There were one or more university
chemists, physicists, biologists, physicians, and
econbmists. There were several people who had

each requiring 2-3 weeks of classroom time.
module will deal with a specific topic by presen-
ting, in an interdisciplinary manner, the ap-
propriate concepts from biology, chemistry, and
physics. Pertinent information from the social
sciences is incorporated in units that deal with
the social implications of science and technology.
Mathematics is included when necessary. For
each module, “excursions” are developed which
permit the student to probe into some of the more
complex aspects of the topic. In aneffort to keep
down the equipment costs. for schools adopting
ISIS, the laboratory work makes use of materials
and apparatus normally available in high school

- science labs. Guidance inimplementing ISIS un-

der a variety of situations is provided by an in-
structional management scheme.
_ Short- and long-range goals of the project are:

e Elimination of- the unnatural barriers
between scientific disciplines in an effort to

Eac h
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103

played roles in the development of PSSC physics,
the CHEM Study. BSCS biology, ECCP engineer-
ing, 1SCS junior high science-and AAAS and QS
elementary school science. Every branch of the
teaching profession was represented including
classroom teachers, science supervisors, school
administrators, professors of science ducation
and learning theorists. There was also represen-
tation from-various professional:organizations
such as National Science Teachers Association,
Social Science Education Consortium, Council on
Physics Education, the AmericanInstitute for the
Biological Sciences, and the AAAS C()mmlssmn
on Science Education.

The conference participants cited what they
felt was considerable evidence for the inability of
the then current science programs to meet the

needs of today's society, today's schools, dn(l
today's students. They felt that:

L] Memy high school students were complain-

materials
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ing vigorousty about irrelevant content,
authoritarian teaching methods, and overly
centralized dc(:isi()nmuking.

e Many parents, and government officials
~were alarmed over the high. cost of the
edumlmnul systen.

® Many young p('()plt' were becoming more
and more negative in their attitvdes tow ard
science which s(nmu:sly suggested  that
science teaching was  failing to com-
municate with students.

e Most current curricula ul that time tended
to emphasize pure sciencd at the expense of
applied science and that this emphasis on
_the development of abstract concepts had
proven too difficult for many students and
had become increasingly difficult to defend.

The conference participants concluded that the
progress of the past decade had prepared the way
to take a new step and that a new step v us indeed
needed. They recommended the development of
alternative curriculuin materiats that

e Focus upon individualized instruction.

e Strikea h(xppy balance between theoretical

and r]'rp‘l'rvd'?r'ronﬂ*‘*“-

o Place a (;()nsi(irzl"all)l(: emphasis upon social
implications..

InJanuary 1972 the final report of the Callaway

Gardens Conference was sent to NSF. In March
1972, a prnpos‘xl from Florida State University
‘'was submitted-to NSF requesting support of an

effort to implement the conference recommen-
dations. The proposed project titled the “In-
dividualized Science Instructional System Pro-
(IS1S), was initially funded l)y NQI- in
September 1972.

In a number of ways the ISIS vfi()rl is an out-
growth of the NSF suppumzd Intermediate
Science Curriculum Study (ISCS). an in-

“dividualized coordinated science sequence for

ISCS
Florida

grades 7-9. NSF project support for
cprriculum  development activities al

S{jgte University terminated in 1973. The project
J#Arector for ISIS. Dr. Ernest Burkman. was also

he original project-director for ISCS, and several
former ISCS staff members are now members of
the ISIS staff. ISIS may be viewed as an effort to
provide both a second generation model for in-
dividualization and anappropriate set of instruc-

10t

102

tional materials for junior high school students
who have been exposed to ISCS as well as those
who have not,

Description of the
Minicourses

According to the project director, the IS1S
minicourses will not simply be a set of plans, but
rather will 'be complete fearning packages con-
teining evervthing the téacher needs to provide
students with individualized science instruction,
Each 1S1S minicourse will have the following
components:

1. A description of what the student is ex-
pected to know or be able to do inorder to
start the minicourse

2. A student-language description of what the
minicourse is designed to teach

3. Fairly flexible suggestions on how the stu-
dent can use the minicourse materiafs to
achieve these goals

4. Instruc lums for carrying out vach fearning

activity

5. All necessary text materials. most likely in
_pamphlet form

6. Any loops, slides or other audiovisual

materials required /

7. Highly specific self-tests so the stuc fentcan

“determine when he has achieved the desired
learning objectives

8. Suggested answers to lhe self-tests and
suggestions as (o how the student can cor-
rect his/her deficiencies

9. Any necessary equipment that cannot be
assumeéd to be in the classroom

10.Materials to help the teacher implement the
minicourse

The 18IS developers feel that such a complete

-package will free the teacher from mui'h of the

routine of a classroom. and allow the necessary
time for interaction with individuals'er small
aroups,

To indicate the scope ol topics. brief descrip-
tions of planned minicourses, most currently in
trial, are given helow:



Buying dnd Selling: The psychology of selling,
subliminal advertising, packaging, non-
verbal signals, association psychology.

/People Pressure (not yet in trial): Population ex-
plosion, cyclic and non-cyclic resources,

birth:control, sociological and psychologmal -

-effects of crowded living.

Seemg Colors: How we see color, color sublrd(,-
tion in mixing paints and filters, color addi-
tion in printing and color TV, color fatigue,

-day and night vision, colors of signs and
emergency vehicles.

Ways We Learn: Some experiments in the lear-
ning of humans and other animals, factors
“which favor learning and forgetling.

Heart Attack:‘The circulatory system, its normal
functioning and malfunctioning.

Plants. Indoors: Growing healthy plants under
A unfavorable conditions, leading to the re-
quirements-and mechanisms of plant nutri-

tion and growth.

Fire and Explosion: Explosions involving mpul
oxidation, relationship of concentration of
reactants and particle, size, dangerous
household situations. '

Home Electrical Appliances: Fault diagnosis and
repair, what is safe to do and whatis not, cir-
cuits of simple household appliances, effects
‘and treatment of electrical shock.

Household Energy: The options avml 1blp at lhe

community and individual level in the selec-
tion of sources of power, the analysis of cost,
and the feasibility and convenience of each.

Two other proposed minicourses are described
in a more expanded form to illustrate the variety
of approach possible in a minicourse structure
and possible relationships between core and ex-
cursion acnvmes.

"'\Sounds of Musu The starting point of this
minicourse is a cassetle tape of a practice
'ysession by a hwh school dance combo.
Members of the group discuss on the tape the
characteristics of the notes of their various
instruments. Students follow this discussion
through a printed booklet in which the wave

forms of notes which differ in pitch loudness

or harmonics are shown. This introduction
~leads to laboratory exercises using musical
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instruments in which the ideas introduced in
the tape are developed and consolidated. The
excursions enable students to consider a
range of related topics such as the
phiysiaology of musical perception or the
quantitative relationships between pitch,
tension and length of stretched strings.

Packaging Passengers: This topic is focused on
the packaging of humans to lessen injury in
auto crashes. Thestudents use experiments,
filmed sequences of simulated crashes and
data to develop the relationship between in-
jury and deceleration time and. to study the
effectiveness of seat belts, air bags and other
design features in reducing injury. The ex-
cursions enable students to pursue the topic
further by undertaking a consumer survey of
seat belts, debating whether the wearing of
seat belts should be compulsory. packaging.
an egg to withstand dropping, considering
the natural packaging of the eye, fetus and
brain, or calculating pressure of impact and
other quantitative aspects of collisions. .

;
/

Analy5|s of Impact

lSlS trial malermls are currently beingused by
morethan 10,000 high school students attending
the ISIS trial center schools located throughout
the U.S. Itis still too early to assess the actual im-
pact of the ISIS program since no final versions of
minicourses have been developed.

According to the ISIS developers there is

already a high demand for ISIS ‘materials, and

they plan to release minicourses as soon as they
are completed.

“Twenty-nine trial minicourses have been made
available for the 1975-76 school year, and plans -
are to release an additional twenty minicourses
diiring each of the following three years.

Two of the trial minicourses produced by ISIS
are considered sex education by some—
Reproduction and Birth and Growth. Recogniz-
ing this fact, the ISIS staff sent letters to all prin-
cipals whose schools were using ISIS materials
informing them of the possible sensitive nature of
these two minicourses. One trial center (Dallas,
Texas) decided not to use the two minicourses.
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Review and Oversight
History &

Both the Callaway Gardens cenference
proposal and the subsequent ISIS proposais were
unsolicited and were submitted to the NSF Pre-
College Education in Science (PES) program.
Program announceivents concerning PES ac-

‘tivities are widely disseminated, and state that

they “are designed to generate a variety of
proposals for innovations in pre-college suence
education.

Criteria established for ISIS reviewers re-
quired that they 1) represent a cross-section of
disciplines; 2) be prominent in their areas of
speciality; and 3) be interested in and experienc-
ed with pre-college education. It appears that all
ISIS proposal reviewers met these criteria.

Reviewers were directed to make an evaluation

of the proposal based on the merit of the idea, the

feasibility and effectiveness of the procedure, the: -

qualifications of the persons who would carry
‘out the project, and the reasonableness of the
budget.

During the initial development ¢f ISIS, two
committees appointed by project stjaff provided
oversight to the project's activities, the Planning
Committee and the Advisory Committee. The
Planning Committee's task involved the actual
‘production of guidelines and samples oMtopics,
whereas the Advisory Committee's function was
to review such materials and give advice on
general policy.

" Early on, however, it became apparent that the

~two committees did not provide the desired flex-

ibility for carrying out the ISIS project activities.
A single less-structured Advisory Board was
formed to replace the twocommittees. Many who

_were on the original committees were placed on
“the new Board, but there were a few additions’

*and deletions to obtain the disciplinary balance
needed. A number of teachers and science super-

visors were added, for example, to get an input”

from those closest to the classroom situation,
ISIS has divided thd members of the Advisary
Board into short-term task forces containing the
combination of talents required to deal with par-
ticular problems that arise. Thus, there are few

meetings of the entire Board. Instead, relatively-

small groups of advisors, clustered on the basis
of their competencies concentrate, as needed. on
problems in their area of expertise. Some
groupings are multidisciplinary, while others are
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more discipline centered.

The members of the ISIS Advnsory Board are:

IS1S ADVISORY BOARD

John Bare
Psychologist
Cirleion College. Minnesota

William Bass
Anthropologist
Univ. of Tennessee

Gregory Choppin
Chairman, Dept. of Chemistry
Florida State University

William Cook
Dean, College of Natural Sciences
Colorado State University

John Davis
Superintendent of Schools
Minneapolis Public Schools

Earnestirié Forte
Biology Teacher
Miami, Florida Senior High School

Robert Gagne

Psychologist and Professor of Instructional
Design and Development

Florida State University

Darrell Goar
Science Coordinator
Moline. lllinois Secondary Schools

Franz Halberyg

Professor of Health Sciences

Chronobiology Labs. Medical School,
Minneapolis

Wayne Holtzman
Educational Psychologist
University of Texas

Allene Johnson
Chemistry Teacher
Summit N.]J. Senior High School

Leon Jordan

Biology Teacher

Trevor G. Brown High S(‘houl
Phoenix, Arizona

Edward Kormondy -
Biologis{. Vice President, and Provost
Division of Natural Sciences

‘Evergreen State College, Washington

Alfred Kuhn

Lconomist

University of Cincinnati
. \ .

«
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_ Director of Human Resources

Robert Lehrman

Chairman. Science Department
Roslyn High School

Roslyn Heights, N.Y.

Dorothy Magett 7

Evarston, Ill. Township School’
W. T. Martin

Mathematician and Director

Division for Study and Research’in Education

Mass. Institute of Technolngy

Howard Mebhlinger

Political Scientist and Director of
Social Studies Development Center

Indiana University

Irving Morrisett

Executive Diréctor

Social:Science Edueation Consortium
Boulder. Colorido

Rod O'Connor
Chemist
Texas A&M University

Benjamin Peery, |r.
Astronomer
Indiana University

Reubin Pierce

Principal

Ballou Sentor High Sc¢ h(ml
Washington, D.C.

Samuel Postlethwait
Biologist
Purdue University

Douglas Reyvnolds A
NY State Science Supervisor
Albariy. N.Y.

Charles Russell
Assistant Principal
Northern High Schoot
Detroit, Michigan

Milton Saslaw
Director, Dade County
Florida Department of Public Health

Raymond Staley -
Oceanographer
Florida State University

Dallas Stewart
Georgia State Science Supervisor
Atlanta, Georgia
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William Story
Texas State Scicnce Supervisor
Austin, Texas

Donald Thomsen, |r.

President

SIAM Institute for Mathematjes
and Society L

New Caanan, CT

“fuhn Truxal”

Dean
College of Engineering
State Univ. of New ank .I}Slnnv Brook

" Flizabeth Wood
.Physicist

Bell Laboratories (retired)

Chen Ning Yang

Physicist. ;

The Institute for I‘heurvlu al Physus
StateUniversity of New York at Stony Brook

Herbert Zim
Science consultant, editor. and writer
Tavernier. Fla.

Source: 18IS Newsletter No. 3, Florida State University,
Talluhassee, Fla., Dec. 1974,

. . :
Proposal Review
|

All reviewers hureed that the development of
the project was. opportune, especially in view of
the proposed flexibility of the curriculum and its
modular structure, and all recommended funding
but none without raising questions, as is usualin
the review process. on aspects of the proposal
plan.’

Reservations fu( used on five main areas of con-
cern: (1) Some reviewers felt that scientific con-
cepts very often build on each other and were ap-
prehensive - that the nature of -the proposed
curriculum would prohibit such -growth. (2]
There were questions regarding the management
system for schools and. teachers which the
proposal pr omised to provide. It was felt that the
system was neither sufficiently explained nor
was the management plan begun early enough in
the curriculum development stage. (3) Some
1eviewers felt that there was inadequate provi-

"sion for laboratery and problem-solving
situations within the learning scheme. (4) The

v
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evaluation procedures were attacked for being

insufficient and too informal. (5) There was some _

might prove inefficient.
'Sections of reviewers' comments were sent Lo
Dr. Burkman at Florida State for his comment

prior to a final decision on the disposition of the _

proposal. Dr. Burkman replied in detail to the
critical points that were raised. In addition, PES
staff met with ISIS project staff to clarily matters
further. These lelements of the decision process
are documented in an internal program
memorandum of Sept. 5. 1972,

The . PES staff indicated that they were
satisficd with. the project staff's reactions to
revxe\{/els concerns and strongly recommended
arf award of $550,000 for start-up and initial
development of the project. The PES staff also
recommended that this award be followed by an
dlel‘(l for the b.nldn( ¢ of the budgeted $1,127.700
al d\n dppr()pn.np date if the initial phase proved
salisfactory. N

[p the written 'naterial presented to the
National Science B(mul reviewers' remarks con-
cerning the original proposal could appear to be
taken out of context and appear to be a mis-
representation of what the reviewers actually
said. This is because the NSB writeup does not
describe the negative comments, Dr. Burkman’s
detailed rebuttal, and the meeting between [SIS

"and NSF staff which dealt ‘adequately, in the

staff’s view. with reviewer criticisms. A list of
specific accomplishments of the project to date
was included in the staff le(,ummen(ldlwns to the
National Science Board. They included:

~a. Development of a specific statement of
goals-desirable for a high school science
-program. ' :

\ .
b. Fm\vmulation of an, matrix of

overall
minicoursé topics. '

“¢. Selection of 4 publisher.

d. Field evaluation of ten minicourses having
titles such as: Household Chemistry, Heart
Attack, Packaging Passengers, and Buying
and Selling.

e. Development of a preliminary framework
for the instructional managemgent scheme.

The second ISIS proposal for support of the
project during the period July 1974— Seplember
1976, received an in-house staff review. Con-

_speculation that the method ()f‘(guvelnpmuni'

tinuation of the initial effort at a level of
$2,175.400 was approved by NSF staff and the
National Science Board. NSF staff felt that it was
notl necessary to have the proposal reviewed on

“ the outside. since the initial proposal had includ-

summative

ed plans for the continuation and had been,

~evaluated on this basis.

Evaluation of Materials
and Processes

In this curriculum development projectitis im-
portant to differentiate between formative and
curriculum evaluation. - Formative
evaluatiominvolves the collection of information
which can be used to improve instructional
materials in terms of their impact upon children.
Sumunative evaluation seeks to (lolmmzm(* whal
,happens to children as a result of ('\pusuro to a
fully developed product. A discussion of the sum-
mative evaluation of the proposed pnf)(lu(l Wils
not made in the original proposal bycause the
principal investigator felt that suchy an effort

~ could not be carried out for atleast séven years.

The proposal recommends criterion-referenced
testing rather than normative testing. The object

__is to find out how many children meet specific

sriteria ratherthan how many achieve an average
score on i test., Becauseé criterion-referenced
testing is done item by item rather than by test,
existing normative-based standardized tests are

not considered appropriate fm the purposes of

the ISIS project.
The evaluation plan is dUS( ribed as follows:

L. Goals for secondary science teaching will be
established and the selection of module

topics will be on the basis of these goals.

2. Each m\ix_lule will include a specific descrip-
N tion of what the student is expected.to know

or be able to do after completion of-the
. module.

3. When each module is field tested, a goal will
De to ascertain how many students perform
as expected after completing the module.
Revisions will be aimed al increasing the
number. ’

1. The project staff expects to be unable to es-
tablish objective means to measure the
desirable outcomes of some modules. In
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these cases they will use the subjective
" judgment of teachers, of students, and of the

¥ staff to determine \whether the objective is

being accomplished.

» 5. In addition to evaluating student success in
meeting the criteria of each module, the pro-
ject staff will ask teacher and student opi-

;. hionon how a given module might be im-

proved, Throngh this kind of subjective in-

- formation, the staff hopes to detect evidence
of such cerrectable problems as poor com-
mL\mication. unrealistic time estimates and
invalid judgments about the level of
Knowledge and skill possesced by most
students.

Additional information to clarify how -the
above steps will be accomplished, include the
following:

1. Goals will be established through a
modified Delphi technique thus insuring
adequate input from many relevant por-
tions of society.

2. Module objectives will be prepared as the
modules are developed. An evaluation
specialist will have principal responsibility
for preparing objective statements. Validity
of the objectives will be insured by having
the statements verified by module authors.

3. Items for measuring objectives will be con-
structed by an evaluation specialist. Each
item will be validated by the appropriate
module author and will be edited for
language by a communicator.

4. Base-line data on tryout student aptitude
will be obtained from tryout schoolrecords.
Availability of appropriate aptitude test in-

- formation will be one criterion for selecting
Aryont schocls. :

5. The objective based items for each module

will be administered individually rather

~than-as.a "“test™ Interpretation of testing

results for a given module will be in terms of

. the number of students who successfully

respond te each.item. Where entering level

of performance is needed, individual item
pretests will be given.

6. Teacher and student opinions will be
collected by questionnaire or direct inter-

view. Which response method is chosen will
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‘depend upon the proximity of a tryout
school to an appropnate project represen-
tative.

Monitoring History

" The NSF has monitored the progress of the ISIS
project through site visits, telephone conver-
sations, and correspondence through the mails. -

In December, 1974, NSF appointed a team of
three outside reviewers to conduct a substantive
evaluation of the ISIS project. The results of
these reviewers' findings will be used by NSF
staff in its overall evaluation of the progress of
the pgoject.’ ,

NSF: staff members have attended some
meetings of the I1SIS Advisory Board and have
monitored very closely all of the.recommen-
dations and actions flowing from this advisory
group. . : ‘

Dissemihation/ Implementation
Plan

'y

Current plans call for rumpletud minicourses

" to be released in groups of 15 to 20 through the

commercial publisher (Ginn and Co.) over the

next five years. The first lot of 10 minicourses is
scheduled for commercial release in 1975. Each
will be usable individually or will. collectively
form a multidisciplinary science course fur

average and below average students,

With the release of each succeeding lot of
minicourses, the number of possibilities for
clustering them into courses of various sorts will
increase. Ultimately it is expected that schools

“will be able to build several varieties of biology,

chemistry and physics courses, and that there
will be innumerable multidisciplinary course
possibilities as well. By 1979 the ISIS projecl ex-
pects to {'I ve published enough minicourses to
allow schdpls who wish to do so, to totally
replace tlmn high school science programs with
one of m"my locally detepmined alternatives.
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ProjectedS1S Timetable

- September 1976

Twenty minicourses commérciqlly available
enabling schools to offer:

1-year multidisciplinary science programs
with a good degree of flexibility.

September 1977 !

Forty minicourses commercially available
enabling schools to offer:

2-year multidisciplinary programs
1-year biological science programs

September 1976

Sixty minicourses commercially available
enabling schools to offer:

3-year multidisciplinary programs
1-year biological science pgorams
1-year physical science programs

1-year physics programs

1-year chemistry programs

September 1980

Eighty.mini(zourses commercially available.
Complete managemeht scheme available.

ISIS publishes a free newsletter to keep in-
terested people informed of the project's
progress. Also available (for purchase) is a sam-
ple set of three of the minicourses now being
tested.

Problems Suggesled by Detailed Review -

1. What kinds of needs assessments should NSF
require before embarking on long-term sup-
port for national curric ulum development and
implementation prole(ts? Can the results of a
single conference in certain instances serve as

. a_needs
single gtnference.)

. What role should NSF play when supporting
. feasibility conferences to guarantee that con-
‘ference participants are really representative
of a broad spectrum of ideas for improving the
school science curriculums?

. What should NSF policy be concerning dis-
semination of conference reports, especially in
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ssessment? (ISIS resulted fmm a

those cases where conference results are used

as a main justification for NSF support of a

national curriculum project? {The Callaway
Gardens report had limited circulation.)

should be provided to NSF reviewers?

5. Because ol the highly interdisciplinary nature

of the ISIS proposal and the implications it .

held for change in the high school science
curriculum on a national scale, a mail review
of.the proposal would seem to be quite inade- /
quate. What should the Foundation's policy be
on proposal review systems for curriculum
development proposals? O

6. In what form and under what circumstances
should reviewers' comments be transmitted to

. What materials, other than the proposal itself,

/

the proposer? (Direct quotes of ISIS reviews

were provided to proposer.)

7. What should the format be for grant
recommendations by a program manager?
(Negative reviewer comments were not dis-
cussed in as much detail as positive aspects)

. What should the format be for making grant
recommendations to the National Science
Board? What should beincluded? What may be

excluded? (ISIS materials provided to the NSB

did not describe the details whereby the
proposers responded to negative aspects of the
reviews).

9. Three minicourses planned for ISIS could be
vconsidered by -some to be sex education:
Reproduction, Birth and Growth, and Human
Sexuality.

Human Sexuality is in a very primitive stage of
development and is not yet available for use in
the ISIS trial schools. The other two minicourses

. arein a trial stage and are currently available for

“even thoughthere is an explicit disclaimer of NSF
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use by the trial schools. The procedures for the
development and use of these materials should be
carefully monitored by NSF. The materials, in
their present form, could generate controversy

approval or disapproval included in the
minicourse booklets. There is clear need for NSF
policy and procedures to ensure that areas where
controversy might be expected are dealt withob-
jectively and openly and that topics of possible
concern in various localities are made evident
without damaging the scientific mlv;_,ntv ()f the
course material.

g
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In compliance with the request of the Chairman -

of the review team for- pre-college science
curriculum development activities, the NSF
Audit Office prepared an audit of the financial
transactions of the five curriculum development
projects selected for case study. !

The purpose of this audit was to review, to the
extent possible under the circumstances. the
financial records at NSF and grantee locations to

- determine (1) the propriety of direct and indirect
" expenditures charged to NSF grants, (2) whether

the fis_cal reports submitted to the NSI were
‘reliablé and in agreement with the grantees’

- records, (3) the adequacy of the grantees’ ad-

ministrative and accounting procedures, (4)
whether grant income was handled in accordance
with NSF policy, and (5) whether NSF policies
and procedures were followed in administering
the grant.

This audit included a review of grant records
maintained at the NSF and at three grantee
locations and-a review of prior audits performed
by this audit office and by other Government
aur'it agencies. Conclusions from this review of
the financial transactions of the five selected

_curriculum development projecls are presented

by program.

Chemical Education Materials
Study (CHEM Study)

CHEM Study was initiated by Grant G-7656
awarded to the Ohio State University on
February 27, 1959, in the amount of $11,500 for
the purpose of supporting an “Interim Planning
Committee for Chemistry Course Content
Studies of High School and General College
Chemistry.” This grant was completed in August
1959; however, the final fiscal report shows ex-
penditures incurred through June 38, 1960. Since
that lime, CHEM Study has been supported by
the National Science Foundation by grants G-
11090 and G-12226, awarded to the University of
California, Berkeley Campus (UCBC). These
grants continued support for the Steering Com-
mittee and provided support for the origination
of a chemical educatjion materials study.

A summary of the grant awards isas follows:

v

Grant - Date of Award Period Award Expended
G-7656 227 59 85y $11,500 $11.500
G-11090 10360 160 9,775 65,457
G-12226 4 01:60 3-01.60 - 11°01 60 125,000

630 60 one yvear, 350,000

1005 60 25 monthy 715,800

11 0161 through 8:31 62 956,110 ,

T125 62 through 6 30 63 5,000 , ;
T 1011 6277 trongh § 31763 SR LR 1111 R

10 249.62 702,925 N

2 05 62 through 10 3163 145,000 )

G 29 63 : {500.0100) !

B 25 6 through H-31 66 74,800 :

207 68 through 12,3168 36,850 /

B0y T through 12,31 72 ——

* Detarted expenditures an tile,

m

! 2 o

2,728,000 .
$2.746.007°

§2.766, 160




During 1966, the NSF Audit Office performed a
financial audit of -the University of California,
Berkeley Campus, with particular emphasis on
the CHEM Study project. The purpose of this
audit was to determine (1) the propriety of costs
charged to NSF-grants, (2) whether the grant
fiscal reports submitted to the Foundation were
in agreement with the University’s accounting
records and are reliable, (3) the adequacy of the
University's administrative and accounting

procedures for financial management of NSF

projects, (4) the adherence to required
procedures for the administration of NSF
fellowship and trainee programs, and (5) the ade-
quacy of the accountability for income generated
by NSF grant activities. Accordingly, the audit
included a review and evaluation of the Univer-

- sity's procedures and internal controls insofar as

they pertained to NSF grant activities and a
review of the expendntures charged to the grants
on a test basis.

The audit report is dated December 15, 1966,
and indicates that with minor exceptions, UCBC
financial administration over NSF grants was
performed in a satisfactory manner. Exceptions
were subsequently resolved with officials of the
University. In view of this prior audit the present

review was directed toward UCBC activities -

subsequent to 1966 as they affected the CHEM
Study records maintained by FMO and GCO and
discussion of current UCBC financial records
with the resident Government auditor from

-DHEW.

As a result of the pnor audit experience and
current review, NSF is satisfied that the UCBC
accounting records are adequate; that the expen-
ditures reported to NSF are accurate; and that

UCBC has.complied with NSF requirements and

-'that NSF grants G-7656, G-11090 and G-12226

have been properly closed.

NSF/FMO records indicate that from July 1,
1965, to September 19, 1972, UCBC remitted
grant income from sale of publications totaling
$4,027.,448 to the Foundation; $3,563,794 was
deposited as miscellaneous receipts in the U.S.
Treasury, and the balance of $463,654 was
transferred to the NSF Director's Reserve.
Questions of income procedures have been
resolved and all income has been satisfactorily
accounted for on NSF records.

In conclusion, the Audit Office is of the opinign
that the financial records maintained on the
CHEM Study properly reflect the financial trans-
actions between NSF and UCBC, in accordance
with acceptable accounting practices and in com-
pliance with NSF and other dppllcable Govern-
ment regulations.

. Science Curriculum
Improvement Study (SCIS)

SCIS was mmated by NSF grant GE-600,
awarded to the University of Maryland on Oc-
tober 26, 1962, in the amount of $40,250 for the
purpose of supporting an “Elementary School
Science Curriculum Study.” This grant was com-
pleted in June-1964. SCIS has also been supported -
by NSF grant GE-2914, awarded to the Universi-
ty of California, Berkeley Campus (UCBC). This
grant continued to support the development of a
science curriculum improvement study. A sum-
mary of the grant awarded to UCBC is as follows:

Award Date - Period Award Amount Expended
9/23/63 9/01/63 - 8/31/64 $99,480-
6/18/64 -through 6/15/65 75,000
8/25/64 154,300
6/30/65 through 10/31/65 199,910
10/01/65 through 6/30/67 300.090
9/65 552.000
6/29/67 through 9/30/70 176,000
Rt 45 /47 ¢ 1o SRt GBS,()O() semren e e s
6/28/68 625,000
6/30/69 through 9:30:71 1.17 1.000
6/29/71 lhrnllgh 63073 138,455
N 1 160,000
T T Thheough 1231730 T S4.178.182
$4,286,235° S4.178, 1824 .

O

Detaited expenditures on file.

* Does not include $30,250 UL of NMd.
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As previously indicated, during 1966 the NSF

" Audit Office performed a financial audit of the

University of California, Berkeley Campus. In
view of this audit, the present review was
directed toward UCBC activities subsequent to
1966 as they affected the SCIS project. Accor-
dingly, the review was limited toareview of NSF
records maintained by FMO and GCO and dicus-
sion of current UCBC financial records with the
resident Government auditor from DHEW.

In the review of SCIS, a difference was noted
between grant -expenditures reported on the
Quarterly Expenditure Report (QER) and those
reported on the fiscal report amounting to
$g§§30. This difference was the résult of

C's deduction of royalty income from grant |
_expenditures which are reported on the QER;

since royalty income was maintained in a

- separate account (in accordancewith the termsof

grant amendment 11}, the total . expendltures
were, reported on the fiscal report. The terms-of
grant\amendment 11 require that total income
es\and disbursements of royalty income be
reported to NSF semiannually; however, these
reports were not located m either the FMO or
GCO files.
1t is therefore recommended that the program
office strengthen its income procedures so the re-
quired reports are available. Also, incomé report-
ing ‘procedures should be made clear to the
grantee so that QER reports properly reflect total
expenditures from obligated, NSF funds {grant
awards) to assure that NSF/FMO reports to the
U.S. Treasury taken from QER information are
correct. Income funds, whether subject to expen-
ditures or not, should be separately maintained
and reported. The Audit Officeé was advised by
the grantee that royalty income was reported in
technical reports to the NSF Program Manager.
The grantee has agreed to send NSF separate in-

In conclusion, except for thedifference in grant
expenditures reported on the QER and on the in-
terim fiscal report, and the absence of separate
income reports (both of which have been cor-
rected), the Audit OfRge is of the opinion that the
financial records maintained on SCIS properly
reflect the financial transactions between NSF
and UCBC, in accordance with acce, .able ac-
counting practices and in compliance with NSF
and other applicable Government regulations.

Map: A Course of Study (MACOS)

MACOS was developed by Educational Serv-
ices Inc. (ESI) which later became Education
Development Centery Inc. (EDC), Newton,
Massachuse;ls. under three grants awarded by.
NSF. The figures below reflect awards fqr
development by EDC only. In'addition the Foun-
dation made grants of $1,073,118 to the
Washington School of Psychiatry and Antioch

College for evaluation projects; $44,700 to EDC
for a history review; and implementation awards

in the amount of $2, 166,500. A summary of the
development grant ayvards is as follows:

Award

Grant Period Expended
GE-1831 2/18/63 - 6/30/63 $91,440 $91,429
GE-2567 6/25/63 - 8/31/64 103,980 103,748 -
(_U‘Z-_(Mﬂ() 1/05 /()J 9/30/72 . 4,601,960 4,330,773

$4,797.380  $4,525,950* . .
* Detailed expenditures on file.

.

D-un.'ng 1969 the NSF Audit Office performed a
management audit of EDC. The purpose of this

" audit was to determine (1) the propriety ofdnrect

come reports. (These were received on April 22,

1975, and are adequate to coinply with NSF in-
come procedures.)

UCBC statements on the g,mnt revolving fund'

were examined. These have been submitted ona .

timely basis. A summary of this activity at
December 31, 1974, is as follows:

$284.759
254,506

Sales .....oeviinnn e
Center.disbursements ..........

Fund batance af 12:31074 ...

113

and indirect costs charged to.NSF grants, (2]
whether the fiscal reports submitted to the NSF
were reliable and in agreement with EDC's ac-

“counting records (3) the adequacy of EDC's ad-
ministrative _and . accounting _procedures, (4) _

whether EDC's" procedures for cumputmg., in-

“direct costs. were acceptable and in accordance

with NSF guidelines.

“The audil report.was dated M.ly 4, 1970. It in-
dicates that, with minor exceptions, EDC finan-
ciol administration of NSF grants was performed
in a satisfactory manner. There was an indication
that procedures to evaluate project performance,

114



Q

ERIC

Aruitoxt provided by Eic:

payroll procedures,

“the
“applicable to GE-3430.

-~

and purchasing controls
needed strengthening. '

In view of prior audit conclusions, thg review
was directed towards EDC activities subsequent

. to 1969 as they afferted the MACQOS project. Ac-

cordingly, the revievws inclided an examination of
NSF grant files for the three grants, a review of
the NSF/FMO records, and a site visit to EDC for
the purpose of reviewing its accounting records
of MACOS since 19&*) Also reviewed was the

prior-audit report of N\dy 4, 1970, and audit files

concerning KDC.
Grant GE-3430 has b(\en closed for expenditure
purposes and EDC has submitted a final fiscal

repart; howeyer, GE-3430 has been kept open on
NSF financia P(‘(‘Ol‘d‘illjl()ldbl‘l()pl‘()Vl(l(‘ ameans
of controllind; the income received by EDC from
grant activitics. The Audit Office is satisfied that
EDC has properly controlled, reported and sub-
mitted phis income to NSF in accordance with in-
structfons given them from NSF. :
C has reported income to NSF in total: that
e income is pooled and identification of in-
e to specific grants is not always possible. An
estimate based on analysis of details submitted
with the income was made by GCO to determine
amount of income and expenditures

This is summarized as
follows: . :

. - Applicable 1o
Inl ils o GE-3430

Total Income ...
EDCG's Share (1) ...

N&F Share

J1 hh(l th

S3.581H76.10

S 164,266,238

Aunthorized for EDC
Use oo oo

Refund 1o NSF

Held by EDC
(03074 oo

Toral 930 74 EXR -M u .10

S1.379,807.14
193993204

108,926,056
noAd30.67

’h N ()Hh ‘l 2

$16:4.266.23

- -
Carnegie and Sloan

(1] Because supported part ol the

“dievelopment of income-producing activities, part of the tolal

income is allocated to EDC,

The Audit Office has reviewed the GCO sum-
mary of totalincome and the determination of the
amount applicable to GE-3430 and is in agree-
ment with this summary. {nconie consists of

’

royalties,

sales of films, film strips
materials, teachers sets, etc.

Although EDC has satisfactorily acc uunted for
expenditures and income, it was noted that ac-
tion should be taken by NSF on grant GE-3430 (1)
to deobligate'on NSF financial records $270,000
awarded by Amendment 8 (June 25, 1969) and not
used, (2) to obtain’ from EDC approximately
$6,000 of grant incoine “and interest earned in
1970 and not submitted. and (3) to correct the
Quarterly Expenditure Report (QER) to reflect
the proper grant expenditures as shown on the
grantee's final fiscal report.

Amendment 8 awarded $270,000 to establish a
revolving fund for the purpose of publishing
MACOS from May 1, 1969, to April 30, 1970. A
summary of the account is as follows:

COUFSC

Awarded by Amendment 8 ... .. e N8
Receipts from sales

Expenditures oo .:.PM:!
Bildnee vt i $276,504
[}
: /
« . I
EDC receives funds under a letter of credit

without direct relationship to a specific grant.
The income generated through the activities un-

der grant amendment 8 exceeded the expenses’

and therefore the $270,000 was not considered to
bé drawn by EDC; in addition, EDC has not in-

cluded it in the amount of the total grant award in

their final fiscal report. The $270,000 remained,
however, as an award on NSP records .m(l wils
therefore available to EDC.

The Audit Office was of the ()pmmn thin the '

amount of $270,000 should be immediately
deobligated so that it would.not be inadvertently

sused by EDC, either on MACOS or (through the

letter of credit funds) on any other grant.

The’
$270,000 was deobligated by the Financial
I\vl.muuvm(-nl Officer on April 23, 1975, and it i
y longer availuble to EDC.. .
lhu activities authorized und(-l Anu-n(lm(-nt B

\ produced a net income as of September 30, 1970,

of $6,504. These funds have been carried in the

EDC general funds-and-have not beendincludedin.. o

the "pooled income™ accounts, EDC has reported
these funds to the NSF at regular intervals, and
the final report "was sent to NSF by letter on
February 12, 1975, The Audit Office recommends
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that NSF request that this amount be submitted
for return to the U.S. Treasury account of mis-
cellaneous receipts.

It is further noted, in connection wiih the net
income of $6.504. that corporate funds on hand in
excess of immediate working capital needs were
usually invested by EDC. It is recommended,
therefore, that EDC be requested to pay interest
on $6,504 from September 30, 1970, to the date of
submission to NSF, at the rate effective during
that period. . :

Finally, expenditures noted in the NSF
Quarterly Expenditure Report for GE-3430 are
$3,975.05 in excess of the amount reported by
EDC in their final fiscal report. It is recommended

that NSF correc! the QER to reflect the rep()rtc\(\i/,

.expenditures. .

“ In conclusion, except for those matters noted in
conngction with Amendment 8 and the QER on
GE-3430 the Audit Office is of the opinion that
the records of NSF and EDC properly reflect the
financial transactions of MACQS, in accordance
with acceptable accounting practice and in com-
pliance with NSF and other applicable govern-
men! regulations. C

political Science Course Content
Improvement Project for Elementary
and Secondary Schools—Comparing
Political Experiences (CPE)

The project has beensupported by the National
Science Foundation since 1972 by grant GWw-
6810, awarded to the American Political Science
Association (APSA), Washington, D.C.; Indiana
University and Qhio State University are sub-

_contractors to the grant. With the 'exceptioni\fthe

projett director, estimated costs for Ohio State
University are not specifically outlined in the

\\ budgets. Funding has been provided as follows:

e

The purpose of the review was 1o (1) review-the -

expenditures niade under the grant, (2] determine -

that the expenditures reported to the NSF werein
accordance with the records of the Association,
(3) review the administrative procedures and ac-

counting controls of The American Political

Seience Association concerning this project to
the extent considered necessary and (4) review
the income aspects of the grant.

Accordingly, the administrative procedures

and financial controls were discussed with the -

Executive Director and Staff Associate of The
American Political Science Association and the
financial control records of the Association were
examined to verify the amounts reported to the
NSF. ‘The scope of the examination also included
a review of APSA budgeting procedures,
publishing agreements and royally and income
policies. DHEW Audit Agency is the cognizant
audit agency for Indiana University and Ohio
State University participants under this grant.
DHEW has most recently reviewed Indiana Un-
iversity's accounting records and submitted a
report dated March 8, 1972, which indicated that
the University's accounting system was general-
ly acceptable. This.report is on file.

As a result of the review of the financial
records of APSA, and based upon-the DHEW
audit cognizance at Indiana University and Ohio
State University, the Audit Office is satisfied
that ife Association has incurred and reported
expenditures properly and that the expenditures
are in accordance with the purposes of the grant,

APSA has received $3,280.82 gross income and
$756.66 nel income from the salés of the
monograph entitled -“Comparing Political Ex-
periences,” from the period May 1974 to March
1975, under grant GW-6810. The Audit Office is
of the opinion that APSA has handled this in-
come in accordance with NSF policies set forthin
NSF Circular 106.. :

APSA budgets were generally prepared on the
basis of “level of effort” for time periods rather

e . Washington Indinna Ohio State
, Awiard Amount Component {APSAY T Umiversify ™ University- -
VST - TII T e $1934,100 $17.400 $143,800 $32,000 -
\ SR AT 317,900 17.700 300,200 —
LSBT e B.500 ' /8,500
G079 - 12010 T6 o FazonT 7o © 29700 e 4TI/ 1) R TR
$1.26.,9007 $64.700 $1,165,200 332,000

¢ Detailed expenditures on lile.

ERIC
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than G specific project activities; as of December ‘.
31, 1974, certain budgeted line'items were either *

over or under expended when compared toactual
costs. It is the opinion of the. Audit Office that
APSA should review its budgeting procedures
and take steps wherever possible to establish
procedures so that specific objectives may be

compared with budgeted and actual expen-.

. ditures and performance. Also noted was the fact
" that the NSF fund balance and cash on hand as of
December 31, 1974, totaled $73,242.14, which
was in excess of current needs. APSA was ad-
vised to review theircash request procedures and

to conform to NSF regulatlons concermng grant

funds.

ing .the review of project performance and ex-
cessive cash on hand, it is NSF opinion that the

financia/l-transactions of GW-6810 have been .
properly handled in accordance with Foundation °

policies and other Government

applicable
regulations. '

&

Individualized Science
Instructional System (ISIS)

ISIS has- been supported b?' the National

‘Science. Foundation since September 1972 by -

grant GW-7645 to the Florida State WUniversity,
Tallahassee. The objective of the grant, as stated
in the grant award letter, is to provide support for
the development of a multidisciplinary high
school science system. Funding has been provid-
ed as follows:

Date of Award Period Amaount
YW 9/29/72 ..... G 1/72 - 43074 $290.000-
..-..3/05/73 ..... 55,000
6/08/73 ... 60,000
B/17/73 ... 772,700
1,177,700
6/28/74 ..... 700174 - 900076 1,694,905
12/05/74 480,500
T T S e 2,175,305
$3.953,105*

_. 2 Detailed expedityres are on lile,

The purpose of the review was to (1) review the
expenditures made under the grant, (2) determine

With. the exceptlon of those comments concern- -

~ that the'expenditures reported to the NSFwere in

accordance with the records of the University, (3)
review the administrative procedures: and ac-
counting controls of Florida State University
(FSU), and (4) review the income aspects of the
grant.

Accordingly, the admlnlstratlve procedures:
and finaricial controls were discussed with the
“Provost of Florida State University and members

of his staff, and the financial control records of
the University were examined to verify the
amounts reported to the NSF. FSU is under the
audit cognizance of DHEW, and therefore the
purpose of the on-site reveiw was discussed with
the DHEW auditors. Their most recent com-
prehensive audit report is for the year ended June
30, 1970. In this report, DHEW recommended

‘strengthening FSU grant and contract accoun-

ting controls; accordingly, discussions were held

- with FSU on improvements made in these areas

since 1970. The scope of this examination also in-

. cluded a review of ISIS budgeting procedures,

publishing agreements and royalty and income

~ policies.

As a result of this review and exammatlon of
the financial controls maintained by FSU for

ISIS, it was determined that FSU has incurred.

and reported . expenditures in a satisfactory - -

manner; based on DHEW review and the im-
provements resulting therefrom, the Audit Office
is satisfied that the costs are properand in accor-
dance with the purposes of the grant. As far as it
was able to be ascertained, FSU has received no

grant income from. GW-7645; and that if any
.grafitincome should be received it will, according

to the Provost,
NSF policies.

" Concerning FSU budgeting procedures for
ISIS, the grant is primarily a “level of effort”
grant with the ultimate objective of producing,
testing, revising and distributing 80 minicourses.
The principal investigator advised that the
budget amounts were basically estimates which

be handled in accordance with

were not supported by detailed documentation -

except in the case of personnel. The Audit Office

tify more specifically the program objectives f{or
the budget period so that better estimates of re-
quired funds may be available.

—Expenditires reported for the twosyear birdget

period ended September 30, 1974, were $138.646
less than the budgeted and funded amounts. No
evidence was found in'NSF files, however. that

~opinionisthrat FSU-should-be encouraged-toiden=—"——



“these inexpended funds as of Septémber 30, Teacher orignfation and trainingfor ISIS shall be

1974, were considered in establishing the funding

for the subsequent period. Although the in-

vestigation indicated the carryover of $138,646
was handled. satisfactorily by FSU, the NSF

program office should have considered and ac-
counted for this carryover in funding the subse-

quent budget

Under the publishing agreement wnth Ginn &
Company, a fund of $425,000 will be established
by the company for a Teacher Training Fund. The

-fund is a fixed commitment by the company and .

it is not related to sales of minicourses. Costs of

charged against this fund, which will be ad-
ministered by the author (FSU) and the
publisher. According to the principal in-
vestigator, NSF has no authority over the use of
this fund.

With the exception of those comments concer-
ning FSU budget preparation and NSF actions
concerning carryover funds, the NSF Audit Of-

fice is of the opinion that the financial transac-

tions of GW-7645 have been properly handled in
accordance with NSF policies and
applicable Government regulations.
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 Appendix 6

‘Included in these appendix are two studies commissioned to

" provide background to the Scierce Curriculum Review Team. .

The first study "An Analytical Summary of Knowledge About
Curricula Implementation in U.S. Schools” by Linda Sikorski of the
Far West Laboratory for Educational Research and Development
describes some of the factors that influence the adoption and use of
curriculum innovations and explores how some of the findings from

‘studies of the variables have been applied to promote the spread and

implementation of specific curriculum innovations.

The second study "Commercial Curriculum Development and

Implementation in the United States” by BCMA Associates, Inc., was
commissioned to:provide professional insight into the interests and
practices of the commercial publishing industry in pre-college
science curriculum development and implementation. It is almost a
mini-history of the impact research and development programs fund-
ed by the Federal Government and other sources have had on
educational publishers. ' '
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AN ANALYTICAL SUMMARY OF KNOWLELGE ABOUT
CURRICULA IMPLEMENTATION IN U.S. SCHOOL

A

L. Linda A. Sikorski

Far West Laboratory for Educational
Research and Development

April 29, 1975
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‘An Analytical Summary of Knowledge About Curricula
Implementation in U.S. Schools

Linda A. Sikorski
April 29, 1975

A count of factors that have been found to influence the adoption
and use of curriculum innovgtlons would probably reach the hundreds,
and isolated effects can usually be altered by introducing other
variables which interact with the original ones studied. Neverthe-
less, certain results are fairly well established at a level of
abstraction which gives them some value as guidelines--that is,

they have action implications for educational change managers. This
paperlexplores these findings and shows how they have been applied

. to promote the spread and implementation of specific curriculum
innovations. The focus is on implementation, or sustained use, of
innovations. . '

' It should be pointed out that researchers have yet to agree on a
definition or set of criteria for what qualifies as ''sustained use'' of a
curriculum innovation. . There are disagreements regérding how much
deviation can be permltted before the original currlculum is no longer
the one in use, how much time must pass to qualify as "sustained,'
whether the entire curriculum or just part of it must be used, and
so forth. In addition to these unresolved definitional issues, there
is also the problem that very little high-quality, generalizable research
on sustained use has been.-carried out. Within these limitations, this |
paper discusses the evidence which does exist, using a broad enough
concept of implementation to include most studies where there is some
evidence of use over at least a short time period and with at least
minimal fidelity to the original curriculum innovation.

While many factors act and interact to promote or impede educa-
tional change, it is useful to begin by referring to the form or nature
of the innovation itself. It has been fairly well established that
tangibility, flexibility, radiéalness and disruptiveness of innovations
are important. To illustrate, a new science textbook is more tangible
than a new approach or méthod for teaching science. A simulation
game which is useable in mhany ways and in many settings is more -
flexible and adaptable than a rigidly programmed innovation. Inno-
vations such as Nrug Education or Sex Education curricula are
considered in many school systems to be highly radical, as compared
to say, a new xe-admg program. Moveable classrooms, new organi-
zational arrangements, and flexible.scheduling-represent-disruptive —

" innovations, innovations that don't fit easily into the existing structurc.

A series of case studies of the diffusion of educational innovations
has shown that tangible, flexible innovations which do not employ
unfamiliar or disruptive media or methods are quite readily accepted
hy schools and quite successfully implemented. (Turnmbull et al 1974.)
Other investigators have confirmed that non-radical, simple products
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are more easily irqplemented by schools (Miller 1974; Widmer 1975;
McCluine 1974), and numerous studies show a negative relationship
between disruptiveness of-innovations and the implementation of
those innovations in schools. (Lindeman et al 1969; Miller 1974;
McCune 1974; Widmer 1975.)

In a review of over 50 studies of innovations (mostly non-educa-
tional), Rogers and Shoemaker (1971) show that successfully adopted
innovations are more communicable (i. e., observable, tangible),
compatible, trialable, and divisible (i.e., flexible and adaptable).

A new math text which has visibility and is easy to understand
would be quite "communicable." A concept, such as individualized

, instruction, usually is not. Similarly, the.textbook is likely to be

———compatible with system patterns and values, where individualized
instruction may not fit so easily. An.inexpensive series item, such
as National Scholastic, is trialable, i.e. can be tried out before a
“major commitment is made, and divisible, i.e. can be used in part.
A complex innovation such as closed-circuit TV does not have as
much flexibility. 4 ’

The action impliéations are fairly obvious--if curriculum innova-
tions-can be developed as tangiblé\ non-radical, non-disruptive,
flexible products, schools can adopt and successfully implement them;

- dissemination efforts can be focused on promotion, to devclop aware-
ness and interest on the part of potential users. '

However, little meaningful educational change is mediated by
products with all of those attributes (a point carefully developed by
Baldridge, 1974). Curriculum innovations are usually complex, often

" abstract,- often radical and disruptive, and sometimes inflexible.

The successful implementation of such innovations is generally
considered to require a degree of change capability and motivation not
typically found in schools. In general, factors found to be important
can be roughly grouped in two categories: Planning/ Evaluation and
Organizational Structure. 16 implications drawn from findings in
those areas usually relate t&raining for school personnel to assume
new roles and conduct new programs; to linkages, or institutional,
psychological, or interpersonal ties to outside sources and
resources; and to incentives, for change-related behavior and
participation. L ~

- -.—- . -Factors Associated with a Planning and Evaluation Capability.
We are learning (hat systematic planning and evaluation are critical =~
for educational change. They have been found to relate positively to
continued use of innovations adopted by schools receiving Title 11l
""assistance"(Widmér 1975; Miller 1974), to the number of innovations
reported being used in their districts by a sample of 400 superintendents,
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(Havelock 1974), and to effectiveness of Lurmculum implementation
- (in research reviewed by Pierce, 1974).

However, findings in thib area are uneven.. As regards planning,
Widmer (1975) reports that for Massachusetts 11tle [1l projects,
continuance and the existence of an initial needs asssessment were
~not related. Schools which Carmed out needs assessments did not
seem to benefit from them

“Crandall (1974) reports that planning doesn't always facilitiate

change and that, in fact, it may be used to postpone making an action
decision.

The Suggestlon here is that planmng is not automatically helpful,
but that it must be streamlined and effective. Very likely the finding
reported by Widmer (1975) regarding needs assessment is due to
the fact that where needs assessments were’'conducted, they were
done to justify rather than prescribe the ''solutions' represented by
‘the innovations being adopted. This kind of planning focus is probably
a chief reason that education is so replete with ''faddish jargon and
'shortlived innovations.' (Sieber 1975). _ & :

Very likely, future research will show that improved planmng
relates to continuance, in part because it enables schools to transform
or avoid what are right now held to be almost insurmountable problems -
in curricutum innovation. I'or example, adequate planning in regard
to a curriculum adoption would allow for early amelioration of the
radicalness of a new product, or for accommodation to its disruptive-
ness, bet()re these come to generate resistance.

Case studies of alternatn'e schools show that one problem with

the movement has been poor planning (2eal 1975). Fairly logical
negative outcomes were not anticipated, and when they occurred

survival of the school required retrenchment and svstematic planning
for further development. y

It follows that one of the most important functions for planning
is to develop clear, visible change goals. Where goals are realistic,
limited, and clearly understood by participants, curriculum innova-
tions are more easily and effectively implemented. - (Widmer 1975;
McCune 1974; Picrce 1974; Pincus 1974,)

As regards the evaluation function, findings here are also uncven,.
Despite the empirical and logical evidence for its value, at least four
investigators present cautions. Havelock's (1974) survey of superin-
tendents finds a slightly negative relationship between innovations and
. evaluation. Miller (1974) reports for Title [Il projects in California
that less money allocated to evaluation related positively to project
continuation. Havelock speculates that evaluation may serve to dampen

Uy
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the innovative spirit when it documents the limited immediate impact
which is characteristic of curriculum innovations. If this is in fact
occurring, it can probably(he attributed again to poor planning, to
the failure by planners to anticipate outcomes realistically, and to
prepare participants accordingly.

Pincus (1974) cites the inflated expectations for short-term
""experimentation' with educational innovation as a chief reason not
only for tailure, but for the perpetration of resistant postures on
the part of school personnel. ’

Glass (1975) dicusses another serious problem with evaluation,
one he calls ""evaluation anxiety.' He points out that efforts which
should be directed toward installing and implementing innovations
may instead be spent in developing defenses. Again, a function for
planning is to prepare for and accommodate evaluation, and part of
this involves developing constructive and realistic attitudes as well
as designing evaluation which is oriented to improving rather than
dismantling new systems. '

_ This brings us to a key factor in effective planning and evaluation,
which is the early and meaningful involvément of those who will
implement change. '

Innovation is facilitated by the meaningful and early involvement
of those who will implement change and it is seriously hampered when
' participants-are not involved. (Fullan and Eastabrook 1973; Widmer
' 1975; Turnbull et al 1974; Havelock 1974; Miller 1974; Lin et al
1966; Schmuck et al 1971; Pierce 1974.) -

Blanzy (1974) describes the need for active involvement of school
staff during innovation/implementation: ‘

"The staff must not only develop the technical competencies -
to employ the innovation but be allowed to provide feedback

as to its use and effectiveness and must in turn be provided
with continuing support.' (pp. 46-47).

Studies of R&D products and programs with high impal\pt have shown
continuous, open communication with user representatives throughout
the developmental effort (Turnbull et al 1974) and the obtaining of
early commitment from actual users (Widmer 1975). If the key
participants are not meaningfully invo'ved, they may fail to effectively
implement change, in certain cases even acting to sabotage it.
(Turnbull et'al 1974; Hall and Rutherford 1975.)

It is not enough to simply consult with or ask the approval of those
who will implement change--rather, they must be actively involved
in shaping change, there must be real resolution of conflicts and

121

125



-5 -

\‘\\

—

differences, and there needs to be meaningtul collaboration among TT—
key actors.

Far West Laboratory studies of school decision-making and
problem-solving (Coney, et al, 1968; Chorness, et al, 1968a;
Mosher, 1968; Carlisle, et al, 1971); other research (Miles, 1974;
Havelock, 1974; Miller, 1974; McCune, 1974); reviews of literature
(Chorness, et al, 1968b; York, 1968; York, 1970); case studies ‘
of the diffusion process (Turnbull, et al, 1974); and field tests of
practitioner-target information packages and systems (Hutchins,
1970; Ng, 1970; Sikorski, et al, 1971; Hutchins, et al, 1970) indicate
that significant educational planning and decision-making in schools
must be a collaborative effort--an important finding, since schools
do not typically exhibit "collaborative norms."

Knight and Gorth, (1975) have found that innovators in schools
usually comprise a very small group, and there is little spread
beyond that. Teachers are isolated from administrators and from
each other (Smith and Sandter, 1974; Stiles-and Robertson, 1973).
This works against the effective implementation of new curriculum
innovations. :

Organizational Development theorists are concerned with creating
climates which are supportive of change, which maximize participa-
tion and institutionalize planning capabilities. (Schmuck and Miles,
1971; Schmuck et al, 1972.) This is a formal statement of the notion
that a critical precurser to the implementation of complex curriculum
alternatives is the instilling or improving of the planning capability,
including increased participation. Fven at the level of the individual,
factors related to innovativeness are usually those-which have to do
with a person's activity and ability 1e\«e1s;/characteristics such as
level of education and job satisfaction (Knight and Gorth, 1975). At
the organizational level, findings suggest that maturity and experience
with innovations are important (Baldridge, 1974; Deal, 1975; I’enham,
1971; Widmer, 1975). Thus, as noted’earlier, typical approaches
to the problem of implementation of curriculum stress training (for -
example, Tempkin, 1974). The 11 f'ar West l.aboratory case studies
(Turnbull et al, 1974) provide empirical evidence that this is important;
it is stressed that adequate inceritives for both trainers and trainces
are vitally m%zcessax'y. - : ‘

) |

Tempkin and Brown (1974) summarize the implication of rescarch -

in this area as follows: /

"R&I) delivery strategies aimed at bringing research findings,
knowledge and products to the schools have less potential for
change, than those strategies that emphasize strengthening the
capabilities of school districts to actively be responsible for
their own improvement. ' (p. 22) :
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Factors Associated with Organizational Structure. The nature of
the school organization has much to do with the process of curriculum
implementation. Baldridge (1974) reports {indings from six research
projects sponsored by the Stanford Center for Research and Develop-
ment in Teaching which show that structurally complex and large-size
organizations generally are more innovative, i.e. adopt new programs
and practices more often. Complexity here refers to the number of
specialized units, administrative positions, and organizational sub-
sections, and size and complexity are closely related.

He explains that size and complexity are indicators of the school's
capability for absorbing change. This is consistent with the first
part of this discussion, which implies that schools which can, do,

i. e, that capability for innovation is associated with innovation.

Baldridge's discussion goes on to suggest that structural complexity
in schools.should be increased, to make them mocre receptive to change.

However, Zaltman et-al (1973) review studies which show that
while organizational complexity tavors the adoption or initial accept-
ance of innovations, more complex organizations have less success
implementing change. This jibes with Havelock's (1969) description
of complex division of labor as an “inhibitor' of knowledge flow in
organizations. Zaltman et al explain that the decentralization and
specialization which allow innovations to more readily permeate system
boundaries, act against the innovation being able to easily fit éxisting
patterns--further, they suggest that guidelines provided through clear
structure and authority are needed by participants in.a novel situation.
They present evidence that formalization, or the clarity and compre-

" hensiveness of rules and regulations, is positively related to imple-
mentation (although negatively related to adoption). This is consistent
with Robertson's (1971) finding that programmed innovations are more
often successfully implemented. C '

This is also supported by Deal's (1975) case-studies of alternative
schools. He found that the reason for crisis and failure of these.
arrangements lay in their disruption of established authority patterns.
Those schools which ultimately succeeded were the ones which adopted]
an authority structure with role clarity and a definite division of labor.
Where the initial structure had been, ''do what you please, " the new
structure was, ''do what you and I have jointly established." '

Baldridge's (1974) report of a New York case study includes
the finding that clear cut authority structures facilitated change.
Havelock (1969) describes clear authority pa °rns as a ''facilitator”
of knowledge flow in organizations. j

Knight and Gorth (1975) report findings that indicate that change
can be mediated bv organizational sanctions, and they suggest that
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change roles should be institutionalized such that there are incentives
and authority patterns relevant to effective conduct of these roles. .
This suggestion is not new (see, for example, Carlson, 1965, and
later, Baldridge, 1974), and it is consistent with our knowledge that
the educational establishment does not now favor risk and innovation,
that change participation frequently must be at the expense of spending
time accomplishing more accepted goals. (Stiles and Robertson, 1973;
Knight and Gorth, 1975.) If incentives and a rationale for it were

to be institutionalized, participation should increase. :

There is, however, at least one caution in this regard: where
authority patterns and organizational sanctions are activated to
command change behavic:, change may not be sustained over time
or may be somehow sabotaged by participants. (Zaltman, 1972;
Turnbull et al, 1974; Hall and Rutherford, 1975.) Where participants
are acting not through a commitment to the curriculum innovation but
rather to achieve some other reward or avoid some negative outcome,
change behavior will last only so long as the other; outcome remains
salient; in addition, it may require vigilance over time..In general,
then the motivation for change should include at least some commit-
ment to the change; again, the importance of early-and meaningful
involvement of users is underscored.

Another aspect of school structure which is related to curriculum
innovation is that of external contact. Much reported research con-
firms that external contact and openness of an adopting system piay
an important role in change. (Klingenberg, 1966; Tempkin, 1974;
Hawkins, 1968; Johnson and Marcum, 1969; Crandall, 1972.)

It seems logical that isolation should work against innovation;
certainly this has been found to be true.at the individual level, where
innovation adoption tends to follow friendship patternsg (Carlson,
1965; Eibler, 1965; Hughes, 1965) and professional meetings and
interactions are found to be used more by more innovative individuals
(Carlson, 1965; Hage and DeWrr, 1971). ' '

" At the organizational level, Baldridge (1974) reports research
findings confirming that organizations with viable linking mechanisms
to their environments adopt more innovations.. S

For one thing, individual schools and school districts often lack
the necessary manpower and resources to coordinate and trouble-
shoot the implementation of complex innovations. . ‘

Further, Havelock (1974) found that schools ''reinvent many
wheels' when they are not in contact with other systems with relevant
knowledge and experience. Just as practitioners are often isolated
within schools, schools and districts are also isolated, if not so much
from influence and pressure groups, then from resource systems
. (Stiles and Robertson, 1973).
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Because of this, there is concern with developing and improving
linkage systems to break down isolation. This is partly a mechanical
problem, one of setting up communication channels. But it is also a
psychological one, since practitioners in many areas have'institution-
alized isolation, using it for protection (Pincus, 1974).

" Thus, we come to the importance of incentives. For curriculum
change to succeed, it is important that the incentive structure be geared
to openness and risk-taking (Turnbull et al, 1974).

In summary, the factors associated with the success or failure
of curriculum innovation have generally to do with aspects of capability
and motivation, particularly as regards change planning, and with
aspects of organizational structure. To increase receptivity of school
‘'systems, change managers have used the tools of training and organi-
zational development, incentives, and linkages. ‘

Operating Models for Curriculum Implementation. Current models
for the installation or implementation of specific curricula usually
apply principles based on the research reported here. Most of them
recognize the importance of training. Many are concerned with-
improving planning/evaluation capabilities and with incorporating
or increasing the early and meaningful involvement of the key actors
in change.. :

Within this general pattern, there are variations. Sometimes
training is narrow in scope, involving only the teachers and other
individuals who will actually use the curriculum. I[n these cases,
training focuses on instructions for use. On a broader level, training
may be aimed at developing general professional competencies, such
as evaluation skills, so that use not only of the specific curriculum
but of other innovations as well is improved. [n these cases, usually
the target of training is the entire school or district. Between these
extremes, there are a variety of approaches. - For:example, there
may be the goal of improving teachers' basic science knowledge to
enable them as users of a science curriculum to do a better job
teaching it. Or administrators-may receive planning skills which they.
are expected to use in increasing teacher participation.

Additionally, there are various-applications of the use of incen-
tives associated with training or other activities (e.g. coordination)
necessary for implementing an innovative curriculum. For example,
direct rewards such as financial renumeration or academic credit
may be offered. Or, distributors may attempt to instill attitudes
conducive to effective change, so that teachers are personally and
professionally committed to achieving certain outcomes.

Sometimes distributors require broad participation in decision- ~

making by all parties involved by not allowing schools to adopt without
evidence of consultation with teachers. More often, conferences
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or other vgéhicles for participatiori are made available but not

“required. In some cases, there is no real concern for this variable;

distributors may feel this is in-the school's area of respon/sibility.

Most distributors are concerned with establishing linkage, "to
tie individual practitioners with each other,. and to link schools and
districts with resource systems. Sometimes regional representatives

_actively contact and interact with users or potential users; often,

they are simply available, usually By phone or mail, to provide

training or other implementation assistance: Tiinkage systems may

be extensive, involving many different resource and user systems,

' ‘or more limited, invc')_lv‘ing only program users and program developers.

T

Applications of these principles include models such as the South-
west Regional Laboratory (SWRL) model; the Biological Sciences
Curriculum Study (BSCS) Human Sciences Program model; the Model
for Individually Guided Education (IGE); a Northwest Regional Educational
Laboratory Model; the New School Model; the Educational Extension
Agent Model; and a model out of Research for Better Schools (RBS)..

The SWRL model for implementation assistance stresses training
in program management as well as use, thus addressing the need for
planning skills. The _aevelopen provides materials and procedures _
for implementing SWRL instructional programs; the responsibiity tor

“conducting training is mainly local. The developer helps initiate,

but the adopting system is expected to take Qver. Consistent with

the findings from research, the system is concerned with the quality
of instructional planning as much as with the instruction itself; with
initiating and evaluating the program. However, inventives intended
to operate for trainers and coordinators, and for teachers (trainees),
are mainly organizational sanctions; if the program is adopted, certain
roles are to be assigned or designated. There are no clear incentives
beyond this, and a system for maintaining organizational vigilance

is not specified. - Thus, instructional improvement is the main
motivator to the extent that it is operating. The earlier discussion

'in this paper would suggest that obtaining involvement and commit-
ment from all participants will be extremely crucial for this model.

- The BSCS'\Hur.nan Sciences Program is a complex and radical
curriculum innovation. A dilfusion model currently being tested is

- closely tied to Havelock's (1969) conception of linkages. This model

stresses collaboration among users in a social influence system, the
ultimate in participation and involvement--including resource systems,
linkers, and user systems. All groups affected by eurriculm changes--
even including parents--are represented on a Dissemination and Imple-
mentation (ID&I):Team.which is conceived as a link between users

and developers as well as a vehicle for participation and involvement -
of usér groups. The D&I Center is a resource system for the user,
along with other systems such as the government sponsor and the

R
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distributor. Thus, the centers are intended to establish effective
linkage ‘with schools in their regions, ultimately developing a stable
social influence network _1'or' collaboration. -

IGE and the Multiunit School are two versions of an organizational
arrangement tor nongraded instruction. This is a complex, disruptive
innovation which involves the entire school building. Inservice training
is the key to a school's implementation of either version, but it is ‘
not the only form of implementation support.

‘The developers hold conferences with representatives of all
groups who will be affected by the innovation (including the community
and the ‘school board) prior to the time a decision is made. Thus,
there is early involvement by key actors. This does not automatically
insure that they will be committed, but there is the hope that schools
will not decide to adopt until there is substantial agreement.

Schools deciding to use the system sign formal agreements for -
inservice training. The developers provide the training through
linking agencies, and it has been designed to promote professional
growth, as a broad concept, rather than'program specific skills.
Thus, incentives for trainees have been considered. Trainers receive
financial renumeration. ' ‘

Schools are organized into leagues, in an effort to promote resource
‘and idea sharing.

The Northwest Regional l.aboratory Model for Research Utilizing
Problem Solving (RUBES) Tor inservice training for planning skills,
zeroes in directly on the need for planning skills. It focuses on
training, to instill the capability for implementing RUPS. "Addition-

“ally, the model involves "do-it-yourself-dissemination, " where trainees
become trainers. Thus, the model depends on collaboration among
participants. Additionally, a network of regional representatives
is maintained to provide initial training and as a resource system
for users.

There are incentives for network personnel, since they receive
financial renumeration for services. However, there are no concrcte
incentives for trainees to become trainers, and there is no particular

' provision for facilitating collaboration. ) ' :

The New School of Behavioral Studies in Education lasted from
1968-1072 and provided teacher training for individualizing instruction
in North Dakota. Incentives for developing skills were mainly in the
area of professional development for less-than-degree teachers
(preservice training). These teachers are expected to use the method
and spread the word. Ievelopers found that isolation within schools

 works against this, so they tried to arrange for more than one teacher
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agents visited schools--rather than serving as more passive ‘resource
systems. ) : o

Currently, the method is being carried out by the Center for
Teaching and Learning at North Dakota State University. It addi-
tionally tries to involve all different levels of the school system in
using innovativé methods through workshops and other means devised
and carried out by regional representatives who act as liaisons.

One approach to the problem that schools and districtsTare -~~~ 7~
isolated was the Educational Extension Program funded by OE to
link schools with relevant resource systems through field agents.
Agents also served to help schools improve their planning and
problem solving capability in reference to specific problems.

’

The system never completely solved the problem of incentives
for State Educational Agents (SEAs) to serve as linkers ar the
problem that the system was not used to the extent'-necessary to

~demonstrate significant change’'in schools--suggesting again the

need to insure incentives for hreaking out of the isolation mode and
to develop capabilities for curriculum reform. '

A related project is currently being funded and involves the linking
of potential users of specific exemplary programs with demonstrators
and field agents to conduct needs assessment and other planning as '
well as to facilitate adoptions and assist in implementation.

The RBS Strategy for IPI (and other RBS programs) is also’
concerned with strengthening planning for innovation. A network of
school districts linked to SEAs provide demonstrations, after training

for improved planning skills as well as for implementing the product

in question. In addition, they stress evaluation and quality-control,
providing the feedback system for monitoring..

RBS recognizes the usefulness of participation and tries to involve
everyone in training, planning and needs assessment, and evaluation.

Problems in Comparing Models. It is difficult to assess and
compare the elfectiveness of these and other models. For-one thing,
the situations in which they are applied allow little or no experi-
mental control. These are operating models, which deal with different
innovations and in constantly changing circumstances. The models
themselves are being continually revised. To compare the SWRL
and Northwest Regional l.aboratory models, for example, would be
to ignore the vast differences in the innovations being implemented,
the environments being dealt with, the requirements for imple-
mentation, the skillfulness with which programs are conducted,
all of which may have more to do with outcomes than any of the
implementation methods being employed.

/
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- A second factor which makes comparison difficult is the problem’
of determining success. In general, most distributors claim success,
basing it on ‘elaboration of favorable cases, if'that is appropriate,
or on presentation of sales data, if that is favorable. But a weakness
shared by all the models is that research on classroom utilization,
on what'actually goes on at the level of the student, is practically
non-existent. In effect, we generally do not know first, how teachers
actually use these curricula, i.e. whether they teach.all or part,
how faithful they-are to developer's strictures; and second, how
_ these curricula influence student behavior. Developers frequently
—--have-not .really.defined.what.teachers.should.be doing, -and.. . ...
researchers--partly for political reasons and partly because of
methodological inadequacies--shy away from using measures of
student outcomes to document the success of programs. There are
exceptions--for example, the Far West Laboratory's Minicourses
are being researched for effects on-students--but, in general,
‘researchers and developers both have avoided questions about student
outcomes: i
: g ‘ )
. Another major weakness generally shared by the models has to
do with how individual and group commitments can be strategically
. developed and systematically maintained. Right now, this kind of
commitment is frequently accidental, based.on coincidence of the
- program with strong user values. Particpation and involvement-are
usually necessary for commitment, but thése are not sufficient.
There are not yet good answers to the questions, how do you get
the commitment of teachers individually and as groups? How can
other key actors be.-motivated_ to implem/ent a curriculum alterna-
tive? How can school and district decision-making be influenced to
favor co_rngnitment? ' S

-

Again, this is a question involving/incentives and linkages;
incentives are the basis for commitment and linkages are vital
- for maintaining support and impl'emep/tation capability. One of the
current issues faced by federal policy-makers involves the question: .
How.can projects be influenced to continue when federal funding for
incentives and linkages is withdrawn? - ‘

So far, the best'suggest_ion researchers can offer for obtaining
commitment is to involve users as early as is feasible--in the develop-
ment stages, if possible--and to be responsive at all development-and
implementation stages to their particular needs. Additional processes
for mediating commitment are not yet clear.

-
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COMMERCIAL CURRICULUM DEVELOPMENT AND IMPLEMENTATION

IN THE UNITED STATES

Background . -

BCMA Assbciates, Inc., is pleased to submit éhis
report to the National Science Foundation in response to Purchase
Order No. 75-SP-0867, Requisition No. 61422, dated April 18, 1975.

General Information Concerning School ("E1-Hi'") Publishing

Instructional materials for elementary schools
(pre-kindergarten through grade 6 or 8) and high schools’ (grade 7
or 9 through 12), customarily referred to as "el-hi" publishing,
constitute the largest segment of the educational publishing indus-
try, with estimated annual sales of close to $1 billion.

El-hi publishers develop and market instructional
"software" in a variety of medta, print and non-print, designed pri-
marily for per-student, per-classroom, or per-school use in public
and nonpublic schools ranging from pre-school day—care and early-
~learning centers to public and private secondary schools providing
for a variety of student needs.

Well over half of this estimated $1 billion re-
presents the sale of elementary and secondary textbooks and workbooks
(clothbound and paperbound); the balance includes a great variety of
other instructional software: non-standardized test booklets; stan-
dardized tests; magazines designed especially for instructional use;
8mm, 16mm, and 35mm motion pictures; filmstrips (sound and silent);
overhead projection transparencies and masters; duplicating masters;
slides; audio tapes and cassettes; phonograph records; study prints;
games; manipulative learning aids; miscellaneous boxed materials;
multi-media kits.

El-hi sales are understated to some extent, how-
ever, because many products not specifically designed for instructional
use in schools but nevertheless purchased for such use (e.g. college
textbooks; adult and juvenile 'trade'" .books; adult magazines; feature
motion picture classics) are not included in the industry's annual sta-
tistical surveys made by the Association of American Publishers (AAP)
and the Educational Materials Producers Council (EMPC). In addition,
the products of a relatively large number of small educational pub-
lishers and producers are not fully represented in these surveys.
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Although |close to $1 billion in anhual sales may
seem large, it is considerably smaller than the annual sales of each
‘of many dozens of .-United States corporations, incloging some that
own el-hi publishing companies. Also, when translated into annual
sales per student and per school, the figure does’'not seem nearly so.
impressive. As reported in tﬁe annual AAP survey, for example, the
per-student expenditure for printed instructional materials in 1973

was approximately $10.35.

The Ihrgest percentage of el-hi publishing re—f
venues comes from the sale of basic instructional programs in the
major disciplines, published by the school divisions of, large (in . -
terms of the industry)/publicly-held companies, or by el hi companies -
that are subsidiaries- or divisions of non-publishing corporations.-
The industry provides ample room, however, for many much smaller com-
panies that develop and market new products (often innovative, some-
times of very high quality) with speed, ingenuity, an eye for special
instructional needs, and a modest igitial investment. El-hi publish-
ing, in fact, consists of a relatively large number of relatively
small companies. R

This aspect of el-hi publishing is well illus-
trated by the following representative list of 43 companies, all of
which are important factors in one or more subject-matter or basic-
skills areas in el-hi publishing. They range, however, all the way
from small, independent firms to relatively large school divisions or
subsidiaries owned by much larger parents, some of them non-publishing
corporations. TFor convenience, 'we have listed all these 43 companies
and divisions separately on the next page (3).

The 12 companies starred are generally considered

to be among the largest el-hi publishers of basic instructional materials

(though not necessarily the largest publishers). All 12 possess the
ability, the resources, and the inclination to develop and disseminate
basic multi-media instructional programs that require the expenditure

of up to several million of their own development and production dollars,
and up to five years or more of effort, before a single item is sold.

The entrepreneurial boldness of many smaller companies, however, is
indicated by the fact that a very small publisher (not even on the

above 1list, but known to the authors of .this report) raised the necessary
funds. and spent about $750,000 over a period of three years to create ’
and place on the market an alternative basic reading skills program

for grades 1 to 8.

140

141



*Addison-Wesley : ~J. B. Lippincott o,
Allyn and Bacon _ . fMacmillaﬁ
. ‘ \
American Book Company (Litton) 3 4; ‘McCormick-Mathers (Litton)
AﬁéCO | o | " charles E. Merrill (Bell & Howell).
Bénziger Bruce & Glencoe (Macmillan) ‘National Textbook
‘Bobbs-Merfill (ITT) - Noble and Moble (Dell)
Economy ) Open Court
Educational Development éori/ 1?‘ Pflaum (Standard Publishing)
Encyclopaedia Britannica ' Pitmanl

Educational Corp. .
Prentice-Hall

Fearon (Pitman)‘ v /
: / Rand-McNally
Follett ) o
. ) Random House School Division (RCA)
*Ginn (Xerox) \\ . ,
. \\ William H. Sadlier
Globe (Esquire) ! \
R \ . *Science Research Associates (1IBM)

T \
*Gregg Division (McG;ad\Hill)

Scholastic Magazines

Grolier Educational Corp.
: *Scott Foresman

*Harcourt Brace Jovanovich

*Silver Burdett (Scott Foresman)
Harper & Row 4

*South-Western (Scott Foresman)

D. C. Heath (Raytheon) :
Steck-Vaughn (Intext)
*Holt, Rinehart & Winston (CBS) -
. *Webster Division (McGraw-Hill)

Imperial International Learning :

: ' Westinghouse Learning Corp.
Laidlaw (Doubleday) :
Xerox Fducation Publications
*Houghton, Mifflin
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Cﬁanges in E1-Hi Publishihg

_ Within the past 17 years, dating from the pres-
sures generated by post-Sputnik reactions to educational problems,
the el-hi publishing industry has become transformed from publishers
of "printed materials of instructiom" -- basic clothbound t2xtbooks .
(with correlated workbooks, test booklets, and teachers manuals)
arranged in a graded series (e.g. elementary reading) or for a course.
{e.g. high school biology), and "supplementary materials" (e.g.
classroom periodicals, paperback books) -- into publishers and pro-
ducers of multi-media instructional programs and systems. Both large -
and small el-hi publishers have been affected by this change, even
those that are usually classified as publishers and producers of sup-
plementary materials designed for "building-level" sale.

) In addition to the catch-up-with-the-Russians’
pressures noted above, the major factors that have led to this dra-
matic change in el-hi publishing include: the interest (dating from
about 1960) of large, technologically-oriented, non-publishing cor-
porations in educational publishing; the impact of programmed instruc-
tion and teaching machines; the great number of government-funded cur-
riculum projects; advances in "audio-visual" technology; the emphasis

.on developing materials in a variety of media suitable for use with
culturally-deprived minorities; the emphasis on individualized learning;
an increasing demand (led by the states .of California and Florida) for .
publishers and producers to display valid evidence of the "learnmer
verification' of instructional materials being offered for adoption
(particularly those materials concerned with the development of "basic
skills" in elementary language arts -- reading especially -- mathema-
tics, social studies, and science).’

N, Reflecting these influences and changes, the
American Textbook Publishers Institute became the American Educational
Publishers Institute in the mid 1960's and later the School Division
of the Association of American Publishers. :

" \
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General Characteristics of Instructional Programs

"As used in this report and by el-hi publishers,
basic instructional materials programs include all the components of
a program produced to implement the curriculum in a subject such as’
elementary reading, ‘elementary science, secondary school mathematics,
or secondary school literature. The components for an instructional
materials program for a curriculum in the elementary school may in-
clude a textbook for each grade, with a series of correlated work-
books and teachers' editions, or it may now be a multi-media program
that includes a wide variety of instructional materials including
not only textbooks for each grade but also correlated sound film-
strips, simulation games, posters, duplicatiﬁg masters, special
materials for individualized instruction, and other compcuments.

Although the components of an ipstructional
materials program'differ according to the subject f@r which they
are intended, the learning theory underlying the program, and the
publisher's design, most large instructicnal programs are now multi-
media in scope. It should be noted, however, that such programs
usually are organized around basic textbooks, whether they are single
books for each grade or subject, or multi-books.

It also should be pointed out that the textbook
is usually the catalytic agent of an instructional materials program
not only for educational reasons but algo to conform to the regula- .
tions of the states with statewide textbook adoptions or listings.

In the 22 states with statewide adoptions, the call for bids usually
includes only textbooks and teachers' editions, which the state may
supply to students without cost. The district may purchase the cor-
related materials. To meet state regulations and also to provide
textbooks for selecting committees that want them in a more flexible
form, publishers sometimes publish the textbooks in two forms: a
single clothbouné textbook for each grade, and as a ceries of unit
textbooks for each grade. ‘The states with statewide adoptions are,
however, beginning to close the gap between curriculum trends in-
volving a system of materials and the regulations that are restricted
to textbooks and teachers' editions only.

8
~
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Evolution and Revolution

. . This change from a single basic textbook in
each grade for each subject to mulit-media instructional materials
programs has considerable relevance to this report because 1t is
transforming, perhaps revolutionizing, all aspects of el-hi publi-
shing. For example, the development and production of a program
of educational materials requires careful planning to make certain
that the whole is greater than the sum of the parts. A multi-media
program also requires careful planning to make certain the compon-

" ents are developed, produced and delivered on schedule. Their de-~
velopment also increases the need for classroom testing and at the
same time complicates the process. The production and packaging of
the terials to facilitate distribution to pupils as they are needed
and theii retrieval and storage after the pupils have completed their
use df them, demands new procedures.

Not only has the change transformed development, but-
it also makes new demands on the publisher for implementation. For
teathers to use the materials to their best advantage, the system
requires carefully prepared teachers' editions and demonstration
workshops. This change also is encouraging publishers to think of
themselves not only as publishers of instructional materials but as
agencies for curriculum development and implementation. A well-known
publishing firm with a distinguished reputation, for example, has
recast the editorial department into two Centers for Curriculum De-
velopment - one located in San Francisco, the other in New York City.

And, last but not least, the production of a pro-
gram of multi-media instructional materials requires of the publisher
a much heavier investment of capital both to develop and to produce
"the programs. : '

The Structure of El-Hi Publishing

. The following brief, highly generalized descrip-
tion of the characteristic structure of el-hi firms reveals how they
are organized to carry out the two functions of the development and
implementation of instructional materials programs.
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~ cludes ah editorial director who is respo

........

: Although each e\\ﬁi'publ shing firm has its own
pattern of organjzation, the functions they perform in a sense dic-
tate ofganizatio al structures with many comhon features - found in

‘-\“

\

iyirtually‘all cgmpanies. And all el-hi publishing organizations re- \\

fiect the organ zation'of school curricula.
hY ot —

~ t An el-hi division is sually headed by a general
manager\or depa tment head. The- functiona} organization usually in-

sible for the development -
and production of the instructional materials programs. For each
curriculum area for which the publisher pdblishes, there is usually
an editor-in-chief. For example, an editorial director may have re-
porting to him an editor-in-chief in language arts (with perhaps a
separate editor-in-chief for reading), an‘editor—in chief in science,
one in mathematics, one in social studies, and perhaps an editor-in-
chief in foreigh languages or industrial arts or home economics. ,
The number of editors-in-chief depends, of course, on the publisher s
areas of concentration.

Editorial i
' k)

The editors-in-chief not only actively engage &n

development, but they also have their own staff of editors to whom

they assign projects. The number of editors in a subject-matter area

depend, of course, on the publishing program. A subject-matter edi-

torial department that has an -elementary reading program under develop-

ment may have as many as thirty editors working on that program alone.

The curriculum areas may be further divided into
elementary and secondary, with separate editors-in-chief for each —-
e.g. ~lementary language arts, secondary language arts, elementary
mathematics, etc.

The qualifications , of- subJect matter editors, es-—
pecially of ‘the éditors-in-chief, reveal a great "deal about the role
of educational publishers in the deveiopment of 1nstructional materials.

, The editor-fn-chief of each disc1plipe, for example, and members

of his staff, are continually engaged in kezping up to date on the
scholarly research in the fields of‘their specialization, on the recent
and current studies of curriculum committees and commissions, on theo-
ries of learning (especially those’of Piaget), and on the external
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forces that influence curriculum, such as the demancs for reform by

minorities for accurate representations in\ instructional materials

of their role in history and of their achievements and aspirationms,

and by the women's rights movement. To these latter forces they must

be especially sensitive. As members of profegsional organizationms, - '

such''as the National Science Teachers AssociatYon, they not only

read their publications and attend their meetings, but they also often

contribute to the publications and participate iR their conferences.

They are educators and scholars who specialize in\the development

of instructional materials. S A .
In addition to the necessary skills required of

any editor, they usually have had teaching experience in the subjects

for which they are responsible, and often publishing experience

that may include selling as well as editing instructional materials.

Almost all hold graduate degrees either in a discipline or in the

- teaching of thé subject. Many of them include in their experience

staff work on curriculum research and devélopment commissions or com=
mittees. In their approach to the development of instructional materials,
they can be characterized as pragmatic idealists.

Production

Another important function in el-hi publishing

is praduction, usually under the direction of a production manager,
.who sometimes reports to the editorial director and sometimes to the

department head. The production department acts as the liaison and

‘the negotiator between the publisher and the suppliers of the many

different kinds of materials and services that go into the manufac—
turing of an instructional program: paper; cloth; printing; binding;
slide, film, phonograph record; and audio tape manufacturing; packag-

~ing, etc. These materials and services are supplied either under con-

tract or in response to competitive bids. The production department
also is responsible for working with the editors in designing instruc-
tional materials, providing necessary art work, finding suitable photo-
graphs and other illustrations, and in designing attractive .pook covers,
and also boxes of various kinds to accommodate the non-book materials
in the program.. Cover and box design is a special function that may
seem relatively unimportant -— but not to the initiated!
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a Usually (especially in the larger houses) the
editorial department includes a copy-editing staff Copy-editors are
" responsible for preparing the manuscripts for the' printer. They

" make certain the punctuation is uniform and the spelling is correct,
and mark the pages for type. They also check the statistical data
and make certain the tables are correct.  If they discover passages
that seem too difficult for the reader, they refer them to the edi-
tors for revision. :

As this description indicates, the development
of instructional materials requires the specialized efforts of a
large number of highly qualified technicians who often combine in
‘one person editorial and teaching experience.

‘Marketing

Each publishing division also includes a mar-
keting staff headed by a marketing director. Since marketing and
development are closely related, the editorial and marketing direc-
tors work together in overall planning and in decision-making. The
marketing director may have a national sales manager who reports
to him, along with a manager for advertising and promotion. Also,
the marketing director will of course have the major responsibility
for dissemination and implementation.

Consultants ' -

He usually has on his staff a team of consultants
and a team of product managers. Both consultants and product managers
play an important role in dissemination and curriculum implementation.
The consultants, who also have-a teaching and supervisory background,
perform at least three important functions in the educational publish-
ing process: they act as consultants to the editors; they interpret
the instructional materials (especially the underlying learning theories)
to selection and adoptidn committees; they help to implement the use of
the materials by holdinngorkshops, classroom demonstrations, and semi-
nars for teachers using them.

Not only do the consultants implement the use of
the instructional materials through their seminars and demonstrationmns,
but they also have the benefit of the teacher's evaluation of the instruc-
tional materials they use. With-the feedPack from teachers combined
with their own experience, their contribution to editorial development
is invaluable.
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5 The contribution of the consultants to the
1mplementation ‘of the curriculum 1is a. part of the service the
publisher provides to the districts without cost, except as re-
flected in the prices of the materials being sold. Because of
their contribution and their success in the implementation of

the curriculum materials, the boards of education and administra-
:tion of many states and districts make the provision of consult-
ants a part of the adoption agreement.

Product Managers

In educational publishing, the product manager
is a relative]y recent, addition to the marketing staff. The role
of the product manager is to interpret the educational materials
to the salesmen and to make the presentations to selecting and
adopting committees. In addition to his role in marketing and
implementation, he also interprets the trends, especilally those
from the field, to the subject-matter editors. Product managers,
like editors-in-chief, concentrate th~ir efforts in their field
of specialization. For example, there are product managers for
social studies materials, for science instiructional materials and
"for other subject-matter areas.

The need for product managers reflects the
transformation in educational publishing from single basic text-
books to multi-media programs involving new learning theories.

To grasp the learning theories in an instructional materials
curriculim program, to understand the inter-relationship of the
.components in a program, and to interpret those theories and inter-
relationships to the marketing staff and teachers, requires the
efforts of a specialist who combines in one person the knowledge

of a.curriculum specialist and the ability to interpret that know-
ledge to salesmen and teachers.

Sales Managers

As we have mentioned, the marketing director
usually includes on his staff a national sales manager. For each
region there is usually a regional sales manager who reports to

" the national sales manager. The regions usually include the
Pacific Coast,. the Middle West, the Southwest, the Southeast, and
the Northeast. Each region includes a sales staff that reports to
the regional sales manager. The field staff in the region is res-
ponsible for the dissemination of thelr company's instructional
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materials to school administrators, supervisors, department chairmzn
in the secondary school, and to teachers.

Sales Representatives

The.-field sales representatiqeé of almost all
publishers of curricula materials make sales calls on teacliers,
supervisors, and administrators at least once or twice each year
(sometimes more often) in the districts that enroll 90% of the
studentg. During these interviews they make a presentation of the .
learning and teaching features of the instructional materials they
represent in the areas where materials are being selected and adopted
that year in a particular state or district. Not only, however, do
the field representatives keep the educators informed about curricula
trends and instructional materials to implement them, but they also
learn about educational trends as reflected in :their conversation
with teachers. They also receive the teachers' evaluations of the
materials they are using combined with the report of teachers on new
~curriculum materials they would like to have developéed for them.

N These reports they submit to their sales managers,
who collate them as guides for the editorial staff and marketing direc-
tor. For the educational publishers the sales staff combined with con-
sultants provides a daily nationwide feedback of the grassroots evalua-
tion of instructional materials in use and of instructional materials
‘needs. They form a communications bridge between the educational com-
munity and the publishers. Thus, the sales staff and the consultants
provide an important input in the publishing decision process.} This
input, combined with scholarly research in a discipline or the {funda-
mental research in the learning process, 1s the thread that foﬁms the
.pattern.of instructional materials development. e

Plans and Projections

The process for the development of instructional
materials in many firms begins with short-range and long-range:planning.
In many el-hi publishing companies the planning takes the form:of a
five-year and ten-year projection. This projection includes an annual
schedule for the launching of new and revised instructional materials
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programs, such as elementary science or secondary literature, and in-
structional materials for single subjects, such as high school biology.
For example, the year 1976 for a company might mark the launching of a
new program and, the revision of several already in productlon

The plan"would also indicate the publishing sche-
dule with the copyright dates of a new and revised program. The de-
cision, however, as to the time required to bring the revision or -the
new program from idea to printed page is based on the conventional
wisdom that a thorough revision requiring new plates will take at

- least three years and 'a new program will require at lea%t five years

from the signing of the contract until the program is completed and
is ready for dissemination to the classrooms. Since these time per-
jods represent the averages, many programs may require a longer per-
iod than the schedule calls for, and others less. A program that re-
quires a longer period than scheduled, however, may jeopardize sales
because the publishing dates are correlated with adoption dates, at

_ which time teachers and administrators have the opportunity to select

and adopt proframs with a new approach.

Some of the adoption dates are determined by
state and city “regulations. Also, when the selecting and adopting
committees are in the process of changing their curriculum from a
traditional to a modern approach, a company that publishes a modern
program, regardless of its merits, may lose out because the program
is published after the districts have adopted programs with the new
approach. For the instructional materials publisher, the importance

- of timing is difficult to over estimate.

) In planning the publiéher also makes a tentative
estimate of the editorial staff required to develop the programs during
each year of the plan. Since the plan may call for growth, it will in-

_dicate the additional staff the manager will need to recruit-and train.

To keep the plans up to date, they are .usually
reviewed and revised annually. Although the plans need to be kept
flexible if they are to take advantage of educational trends and
publishing opportunitles, they do provide the publisher's staff with
development guidelines. For one thing, they indicate the revenue
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that is likely to be available for the development of new and revised
programs. Another advantage is that they focus the efforts of the
staff on the programs included in the development plan. And a third,

. and perhaps most important advantage, is the lead time they give the

staff, especially the editors, to thoroughly research the curriculum
studies, the learning theories, and the programs currently-available
and the trends in the fields of their specialization, and to be on the

"lookout for authors. From this research, the editors have a better

opportunity to visualize what the curriculum trends may be five or ten
years from the present, rather than rest their decisions on the cur-
rent state of the art. To paraphrase John Maynard Keynes, the editor:
has the opportunity to study the present in the Hght of the past for
the purposes of the future.

.

»

. The preparation of a plan, it should be pointed
out, offers many a special advantage because it involves the entire
staff, including the consultants and the field staff, which may num-
ber more than a hundred salesmen. Because the sales staff, including
the consultants, are involved in the planning, they become more alert

about identifying prospective authors and outside consultants, and in

identifying school districts'where field testing would be welcomed
by the administrators and teachers. Planning is a part of the pro-
cess involved in developing curricula instructional materials. It
provides the background for a description of the steps involved in
the process of developing instructional materials from planning to
production. To. this process we turn next.

From Planning to Production

"Up to this point, we have included a generalized
description of the transformation of educational publishing from text-
book publishers to Centers for Multi-Media Curriculum Development; a
generalized description of the structure of educational publishing
firms (especially as the structure relates to development and imple-
mentation), and a description of five and ten-year planning. We now
turn our attention to the spec1fic development of a program from

planning to production, with some reference to implementation.

As we have already indicated, a five and ten-year
plan provides some guidelines for decision making provided, of course,
the revenue and profitability forecast lives up to expectations.
Regardless of long-term plans, publishers are always faced with de-
cisions as to how best to use their sta¥f and allocate their re-
sources. If a publisher has over a considerable period of time built
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up an exoerlenced staff in several subJect matter areas, then manage-
ment is more likely to allocate resources and to use the staff to
revise programs already in production and w1de1y disseminated and to
develop new programs in the same fields.

Whether or not a publisher publishes in a limited
or in an extensive number of fields, management always must dec1de
how to allocate funds and utilize staff to best advantage. For the
purposes of this topic, we shall assume that the management has made
a decision to develop a new program either for the elementary or se-—
condary schools, since the stages for both follow similar paths.

During the decision-making stage, the first re-
commendation to publish a new series may originate at several sources,
either outside or inside the firm. It is very likely to originate
with the editor-in-chief of a. subject-matter area, such as science or
mathematics, and his associates after they have conferred with the
marketing ‘director and his staff. The recommendations may originate
with the marketing director and his staff who take it to the editor-
in-chief for exploration. Since the reasons that prompt the decisions
reflect each publisher's special need or opportunity, they do not lend
themselves to simplistic generalization. It is always true, of course,
that publishers allocate their funds and assign their staff to those
programs which in their opinion will enable them to compete successfully
in the instructional materials marketplace.

They may be guided in their decisions by a desire
to develop materials that will compete with programs developed by re-
search and development study groups or councils. These programs, per-—
haps more tRan any other single factor, have influenced the develop-
‘ment decisions of instructional materials publishers. The feedback
from the sales staff also provides the basis for a publishing decision.

] If an outstanding specialist in a subject-matter
field approaches the publisher as a prospective author with innovative
ideas for a new series in an elementary or secondary subject, such as
mathematics, or for a one-semester or two=-semester course, such as

. United States history, the.publisher may decide to accept the proposal.
Thus, the proposals of prospectlve authors influence the decisions el-hi
publishers make.

\

\
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If an editor with a firm develops a curriculum

"“'“""mﬁfﬁﬁﬁéél”with innovative features that will meet instructional ma-

terials needs and trends, or perhaps foresee trends, his idegs may
be the main-basis for a publishing decision. '

With their marketing and editorial staff, edu-
cational publishers are also continuously engaged in market re-
search. This market research supplements the curriculum research
and development by both study groups and by the publishers' curriculum
centers and editorial departments. '

Once the management has-approved the deveiop—
ment of a new program, the development may take place.in the fol-
lowing stages. '

. In stage one of the editorial process the
editor-in-chief and his associates decide (whether the instruc-—
tional materials program is a series of a one-year subject) to
build an informal criteria for the program, whether it is for a
series for several grades or a one or two-semester course.

In stage two, or in stage one, because these
stages are interchangeable, the editor and his associates decide
on the type of authorship they want for the series.

It is more or less typical for a series to in-
clude one or more general editors outside the firm, a staff of authors
(frequently one or more authors. for each grade or subject), and a
staff of outside consultants. In-all cases, the general editors are
distinguished for their research inthe field both in methods and in
content. As a rule, they hold positions in distinguished universities
as professors of education, or chairmen of departments of education of
the subject for which they are‘.chosen. Since general editors will
also assist in selecting the authors and outside consultants and in
directing their efforts, their méQagement experience  and acquaintance-
ship with teachers who have author\possibilities are qualifications
the pblishers also seek. -
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) Once the publisher has recruited one or more
general editors and reached an agreement with them, the next step
usually is a planning conference between the publisher's editors °
and the general editors for the series. At this conference, they will
develop a tentative scope and sequence chart, and perhaps identify

" the major concepts to be developed. In the publishing of a series,
the development of a scope and sequence chart, including the spiral
development of concepts, is perhaps the most important single undertaking.
It may be the hinge upon which the series swings. At this stage,
the scope and sequence chart also helps the series planning group to
identify the authors they hope to recruit to write the manuscripts
and develop the components. ‘ S

_ In the authorship the editors try to identify
prospective authors who combiHé in one person or in more than one
these qualifications: classroom experience, teacher education ex-
perience, knowledge in depth of the subject matter, of leraning
theories, and of research studies. -

As outside consultants, the publisher's staff
and the general editors try to identify both classroom teachers . and
specialists in methods and in the subject matter to assist in planning,
in reviewing the materials as they are developed and, if they are
classroom teachers, perhaps in trying out some of the materials in
their classrooms. A secondary consideration in the selection of
authors and consultants is geography. Since instructional materials
are published for a nationwide market,; a nationwide authorship is a
consideration in the selection of authors and consultants. The over-
riding consideration, however, is the author's ability to produce
materials of excellence. ‘ o
~ If the movement for learner verification continues
.to grow, no doubt publishers will also identify teachers who will as-
sist in the development of the materials by using them in their class-
.- rooms under the standards required for learnmer verificationm. "Since
several publishers are already supplying data on the learner verifi-
cation of programs they have developed and produced, this trend in
el-hi publishing seems already to be well under way.

At this conference between the publisher's staff
and the general editors, the participants are also likely to develop
a tentative list of multi-media components for the program and identify
teachers or producers to develop both the scripts and the specifications.
for them. ‘
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, At the next stage the editor-in-chief of the pro-
ject will probably undertake two steps at the same time: he will in-

vite the authors and consultants to participate in the project, and

he will begin to develop the specifications for an estimate of costs.

With the invitation to authors, he may suggest to them that they

prepare a sample chapter as a prerequisite to a contract. For both

author and publisher, this exercise has advantages. For the publisher,

the sample chapter indicates the author's ability to prepare material

for publication. For ‘the prospective author, the chapter reveals

to him the preparation time the chapter involves and dlso something

- . about his capability to undertake the task.

IR

During this stage or before, the editorial staff
for the program will develop the specifications for the production
managers to use in estimating costs. These specifications will in-
clude trim size, .number of pages for each pupil's book and teacher'
editions, the number and type of illustrations, and the use of color.
The editor-in-chief and his associates will also develop specifica-
tions for the components. These‘specifications will also provide
printing estimates for printed materials and production estimates
for non-print components. v o

At .the same time, and in conjunction with the
marketing director, the editor-in-chief and associates will develop
a one-year and a five-year forecast of sales of each component. On
the basis of production estimates and forecase, the management can
determine a unit price to cover amortization costs, author's royalties,
printing and binding costs, and operating. costs, with a gross profit.
compatible with the firm's policy.

" With these specifications the production manager
of the program will secure comparative costs for the printed materials
from printers and binders and comparative costs for non-print com-
ponents from the producers of these materials.

If the per-pupil cost of the materials does not
fall within the limits of school budgets or is excessively out of
line with the cost of comparable competing programs, the management
will request the editor-in-chief to reduce his costs ‘without sao;;—
ficing his major goals. Often this can be accomplished. ™
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This simplistic description of the business -
arithmetic required in planning a program, whether a series or
a program for a one-year subject, such as United States history,
obviously cannot include every detail. It does, however, make the
point that instructional materials programs are carefully budgeted
at the time they are launched, and the costs regularly reviewed.
throughout the period of development.

A Special Note about Costs

v The, costs discussed here include only those that
usually come under the heading, in publishers' accounting systems,
of "cost of goods sold" -- "plate" or "plant' costs (non-recurring
pre-publication costs); production or manufacturing costs (the
creation of saleable inventory); and royalties. They do not, however,
normally include staff salaries-and other overhead (rent, light,
heat, etc.). '

_ » "plate" or "plant' costs are non-recurring,
pre-publication development costs. They generally include every-

. thing that is paid to people outside the firm to create the printing
plates, master tapes and films, dies, etc., that are needed to manu-
facture multiple copies of ali the program's components. Sometimes
the initial manufacturing runs to create inventory (since this in-—
ventory is often used mostly for examination copies) are included in
plant costs, but more often they are not. The va;ious'plant—cost
items mentioned above, which obviously vary greatly from project to
project (and from accounting system to accounting system!), are com-
parable to the machine tools of industrial manifacturing. The cost
of these items is the seed money that must be amortized within a rea-
sonable period (usually from two to five years) in the pricing and .
sale of a program if it is to be financially successful. )

: _ Most educational publishers experiment from

time to time with the allocation of all costs (including editorial;
production, and administrative salaries, and a share of overhead)

to plant costs, but most such experiments lead eventually to frustra-
tion. The procedures that must be set up are complex and time-consum-—
ing, and the results usually are distorted, because of disagreements
about proper allocation, and simply because most editors and production
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people find it hard to fill out time cards' Nevertheless, publishers

quite properly persist in attempting to set up realistic cost accounting
systems for major projects.

The above analysis indicates why it is often dif-
ficult for anyone (even the publisher) to say exactly what has been
spent on the development of a particular program. As a rule of thumb
however, it is probably true that for every dollar spent on "plant'
costganother dollaris spent oii- ifi~the-house overhead, including es-

‘pecially editorial, production, and administrative salaries. That is

why a publisher may say that a particular elementary reading program
for grades K-6 cost about $2,500,000 to develop, but, he hastens to
add, "when you consider all our out-of-pocket expenses before a
single item was sold, it was probably closer to $5,000,000."

As to the average total cost of developing a basic,
multi-component, multi-media instructional materials program, it can
vary all the way from about $400,000 to $500,000 for high school bio-
logy up' to $6,000,000 (and even higher) for a per-K to grade 8 elemen=
tary reading program These total estimated costs include overhead
but not the creation of initial iaventory.

Writing, Rewrlting; Artwork, Classroom Testlng

After the full staff of authors and consultants have
been recruited and the budget approved, the publisher usually brings the
editorial staff involved in the program, including the general series
editors, and the authors and perhaps outside consultants, together for a
working eonference At this conference authors and editors review and
revise the scope and sequence and develop the underlyiug .teaching and
learning ideas for them.

"Here the editor and his staff will set the targets
for the development of the manuscript, including the teachers' editionms.
As the first target, the editor is likely to set the completion of the
first chapter. As he receives these chapters, he sends duplicates to
the general editors and to the outside consultants. By setting the -
manuscript for chapter one as a target, the editor gains an insight into
the work habits and general competency of the authors. If the reviews of
the general editors and of the consultants indicate a chapter requires
revision, it is better to return a single chapter for revision than a
complete manuscript. A
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With the first chapter in hand, the design depart-
ment can begin to develop art work and collect illustrations. Also,
the production manager cap estimate length. Thus, the author has a
guideline to follow in writing the remaining chapters of the program.

i

‘ Each chapter of each book may be written, re-

‘vised and rewritten as many as three or more times before it is

- ready for the copyeditor. .. During. this time, the authors have bhad .
the opportymnity to review and recommend revisions of all art work,
and teachers and outside consultants may have tried out parts of
the manuscript with their own pupils, if not with all the pupils in
their school or district. The outcome of the classroom use of the
materials the teachers include in their reviews.

Although there are many factors that create the
need for writing, revision, and rewriting, the identification of con-
cepts and explanation of .concepts at their .point of introduction and-
their spiral development from grade to grade are overriding factors.
The scope and sequence charts that” the authors and editors prepare al- -

,most always includes the ccacepts emphasized at each grade level.

For a series of a single program to have the bene-
fit of the development. along the lines as described in this report usu-
ally requires a minimum period of five years from planning to production.
However, a crash program may reduce the period by a year or two.

v

The Challenge of Implementation

With the advent of multi-media instructional materials
programs reflecting new learning theories and the best of mode{ﬂ scholar-
ship, publishers are faced with new implementation challenges In a
sense, the implementation of their new curriculum materials requires
the recycling of teachers teaching the‘dew program, includifg the edu-

“cation of the teacher in some of the content of the subjegt. A new
, social studies program with its interdisciplinary approagh, for example,
" may draw a considerable amount of its content from discdplines not in-
cluded in the teacher's undergraduate and graduate program of studies.

ek
o
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\

: The multi-media program also makes néew demands

on the teacher for the storage, retrieval, and distribution of the
materials, especially if these are adapted for individualized in-
struction, and for the use of media thqt may be unfamiliar. 1t is
still true, for example, that most teachers are all thumbs in operating
a filmstrip or movie projector. - s

- To_ these challenges~of\implementation, iﬁ»;hé_,f
materials are to be used to their best advantage, the publishers
are responding in a variety of ways including these: ’

. They are, for example, not only developing teachers'
editions to accompany the textbook, but they are also
developing teachers' guides for each of the components. .

Thesé editions and guides are-$a necessary and important |
part of the publisher's implementation of the curriculum.

. They also make available to the instructional staff in °
‘districts adopting the program the services of consultan@s. |
These consultants may be either attached to the .publisher's
staff or teachers who have had experience in teaching the
program as- it was developed. ' The authors of the programs
are often available as implementation consultants.

. ° Summer institutes sponsored by the publisher nay .also be
a part of implementation efforts for certain programs.

. Some publishers also develop implementation bulletins that
they send out periodically to the teachers who request them.

_ Although these efforts are in the right direction,
they may not be équal to the challenge of new curriculum materials with
their new approaches to teaching and learning and with content fre-
quently not included in the teacher's undergraduate and graduate cur-
riculum.. The publisher's efforts to expand implementation beyond their
present efforts is limited by the money available. in school budgets.
Many publishers are convinced that the programs they develop with a
heavy investment of their own funds, as well as the programs developed

. by Study Groups and Councils, do not always live up to expectations be-
\ cause of the cost limit imposed on implementation.
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.. The Impact of Federally-Funded Curriculum Projects N

As noted on page four and elsewhere in this report,
federally-funded curriculum projects (along with a number of agsocia-
tion-funded and foundation-funded efforts) have been ohe of the par- .
ticularly significant change agents in el-hi pbblishing since the late
’ 1950's. Although BCMA Associates cannot, of course, act as definitive

T~spokesman for the industry in.commenting on this complex topic, we ... .. .

nevertheless offer in this section of our report some observatioms,
based on a wide range of personal experience, on the impact these cur-
riculum projects have had on el-hi publishers.

: Since el-hipublishers are by nature hlghly in-
dividualistlc, highly competitive, and free- enterprise—oriented many

of them expressed concern, when the federally-funded projects were first
announced, about the role of the federal government in .subsidizing the
+development of instructional materials. Many believed that it would be

" more appropriate to spend equivalent funds on educating teachers to

bring them up to date on new methods and recent scholarshnip, rather

than on the development of textbooks and related materials. Others
thought that materials created with taxpayers' money should be in the
public domain, not copyrighted and licensed to a single commercial pub-

~ lisher, but made available to.all as models. -Others were genuinely

~ skeptical about how much innovation school authorities, with their- limited
budgets for instructional materials, would buy.

¥ : Many el-hi publishers were also concerned about the
development of programs that would not have the input of the publishers'
professional editorial and production staffs. As responsible publishers,
they were convinced the projects would benefit from their editorial and
production ererience as well as from their marketing capabiEiLy.

Publishers, too, did not want to be placed at a dis-
~advantage because they had to compe te against programs where the develop-
ment costs included not only field-testing in many classrdoms but ‘also
teacher education programs that prepared teachers to understand concepts
‘new to them and in addition created a built-in market ‘for the curriculum
materials when they were published.
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" At the szme time, however, all thoughtful and
respansible el-hi publishers were aware that many aspects”’of the
curriculum, at all levels and in all subject areas, were in need
of change and improvement, and that as commercial publishers they
simply did not have the financial resources nor the curricular
clout to accemplish some of these needed innovative changes. (The
-annals of el-hi publishing are studded with forward-looking text-—
books and programs that were ahead of their time and yet were
failures in the marketplace.)

Though many publishers may ha&e had serious mis-
givings about the role of the federal government in funding curri-
culum:research and development projects, they were also aware that
basic research and development for the improvement iof education
lagged behind research and development in health, medicine, agricul-
ture, industry and other areas. For publishers as well as pro-
fessional educators, there were many questions bbout learning and
curriculum development that educational research and development
could answer. This point of view seems to us as prevalent today as
it was in the fifties. '

Respon51ble and thoughtful el-hi publishers .
also realized that organizations like the National Science Founda-
tion were making a serious effort to bring about desirable changes
in the curriculum through the creation of new kinds of ‘textbooks and
other materials because they believed that change would come about
‘most quickly in this way.

This point of view Dr. Keith Kelson voiced in a
conversation several years ago with an educational publisher, when
the publisher asked him why the Wational Science, Foundation had turned
to the development of instructional materials in science and mathematlcs
to implement the National Defense Education Act. ﬁe replied that,
in response to the mandate from Congress to strengthen the teaching
of science and mathematics, the NSF decided that the quickest and
most effective way to bring about a nationwide transformation was to
develop instructional materials that included the new research
combined with a ‘teacher education program correlated with them.

N\
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. ) Furthermore, when the editors, as part-of their
jobs, became acquainted with the curriculum projects as they were
being developed, and when some of their authors (and potential authors)
became deeply involved in many of them, thé publishers began to realize
the impact the programs would have on education. As they became better
acquainted with the programs, it was clear that they would have to pay
attention to them and, despite some continuing misgivings and reserva--
tions, they did. All thoughtful and responsible el-hi publishers,

~without exception, eventually began to view curriculum projects as
essentially another kind of author -- gigantic and overwhelming in
some instances, but an author nevertheless.

They all came to a position something like this:
"We may not wholly approve of some of the procedures in developing
materials, and we might develop them differently if we were respon-
sible for them; nevertheless, if we think we are capable of publish-
ing them successfully and profitably, there is no reason why we should

- . not respond to the invitations to submit proposals to publish -them."

As a rule, the invitations issued by the study
groups’ included a conference where spokesmen for the study group
would brief the publishers on the projects, explain the prbcedure
for submitting pfbposals,.and‘answer questions the publishers might
raise. These invitations issued by the study groups were forwarded
to all el-hi publishers and they were all given equal opportunity to
Submit proposals. .

~ Virtually all the first-line publishers eventually
responded to the invitations, and many of them were successful bidders.
More than half of the companies listed on page three have published
one or more curriculum projects developed by’'a curriculum center or
study group, including those funded by the National Science Foundation.

. _ By_the.eanly.1960's it also was becoming clear
that one of the major aims of federally-funded curriculum research
and development projects to stimulate the creation of competitive,
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commercially-funded innovative instructional materials, was beginning
to be realized. At one publisher's meeting in those days, the McGraw-
Hill representative said to the Harcourt representative: ''We couldn't
have published some of the things we're publishing now if you hadn't’
published A-IM (i.e., the USDE-funded ''Glastonbury project" in modern
foreign languages). : .

It was clear that other instructional materiels
developed by publishers were beginning to reflect many of the new
approaches, and were selling better as a result!

The development of instructional materials in
mathematics by federal funds and private funds also indicates the
influence of ‘the curriculum studies in encouraging publlshers to
publish materials with the new approach.

As early as 1962 there were as many as sixteen
algebra series reflecting in their titles a modern mathematics
approach. ‘

For the teaching of modern mathematics in the
elementary schools, new textbooks were published in rapid succession, -
including those developed by commercial publishers, as well as others
developed by study groups and curriculum centers. In fact, one of
the most successful programs in w1nning adoptions was developed and
published by a commnercial publisher.

v With 1nstructional materials available to them for
the teach1ng of modern math, modern science, and modern foreign lang-
uages, educators rapidly.adopted the new curriculum materials. For
example, within a short period of time after the new math was made
available, it is estimated that 85 percent of the nation's schools had
adopted the new math in some form or other.

Although recently-published curriculum materials
"combine .some of the old math with the new, especially in comgutation,
the new math has led to permanent changes in school curricula. And the
new math received its major impetus from the mathematics curriculum
development centers including the School Mathematics Study Group (SMSG)
funded by the National Science Foundatlon
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One of the doubts initially held by many “el-hi
publishers was that teachers would not have the capability of using
effectively the new curriculum materials developed by curriculum
centers without the benefit of special training. The fact that some

of the projects, particularly the NSF projects and the "Glastonbury

- project" that led to A-LM, planned to provide this training in summer

out of them, including the early prOJects developed by PSCS and BSCS.

institutes and workshops, was a big "plus' factor in the minds of

-el-hi publishers, who simply could not provide the necessary teacher

recycling with their own funds and the consultants on their staff.

In reviewing today the developments in the
industry, el-hi publishers are likely to take a different point of
view about federally-funded curriculum prOJects from the point of
view they held less than two decades ago: For one thlng, educational
publishing continues to be very much alive, and even thriving. For

‘another, the industry has transformed rtself from publishers of text-

books to publishers of programs composed of many components. Today,
publishers generally tend to be interested in publishing programs of
excellence wherever they are developed. It can be said with some
confidence, we believe, that any curriculum project that meets the
demands of the educat10na1 marketplace is 1likely to find a\publisher.

To this we add our personal opinion that’ the
earlier a developer of a curriculum project can reach an agreement
with a publisher, the better it will be for both parties and for the
program.

The impact of the federally—funded curriculum pro-
jeets perhaps can be best summer up in the words of a typical publisher,
"They certainly have shaken up -the industry and education and made us
think." - :

;

The most convidcing evidence, however, that these
curriculum projects have been good for publishing is, of course, the
long list of commercially-published programs now available that grew @
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Although the list of innovative 1nst9uct10nal
materials programs funded by the National Sc1ence Foundation and
other governmental and non-governmental agencies currently in us2
in the schools is impressive, perhaps the larger contribution the
programs have madetto the improvement of education is their impact
on the development of instructional materials by commercidl publishers.
For example, in the description of a well-known elementary science
program. the publisher makes this comment: '"This program takes
advantage of the research and teacher experience gained from the
federally-financed science curriculum development projects of the
1960's." Another publisher gives credit to federally-funded science
projects with this comment: ''Investigations in Science is a grade
1-6 textbook series published in 1972 which incorporates major
features of several of the federally-financed science curriculum
development projects."

Although the instructional materlals developed by
curriculum study centers and by commercial publlshers are influenced
by the same trends in education and American society, the commercial
publxsher has had the opportunity to bengflt from the emphasis the
curriculum programs have given to the improvement of education in
many areas, including these:

1. In cognitive léarning, especially in identifying and developing
' concepts.

2. In the yse of inquiry and discovery in learning.

3. In the preparation of ‘a series based on sequential .and cumulative
learning, especially in social studies.

4. - In the use of diversified materials for which curriculum study
" programs may have served as models.

5. In developing individualized programs for the teaching of math
and reading and other subjects.

6. In the development of materials that involve the student in the
thought processes of the specialists in the discipline.

7. In the preparation of bilingual programs of insturction.

. | 105
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8. In closing the gap'between the current research in a discipline
and the content of the instructional materials used in the
classroom.

/o
9. Ié)using field-testing as a technique for improvement.

To summarize, the federa&ly—fuﬁded research and
development that was launched in 1958 with many misgivings on the part

of many educational publishers has now become an integral part of the

el-hi publishing process.
1

169

167




Appendix 7

Curriculum Development
Financial Arrangements
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Aruitoxt provided by Eic:

Date of

//

Publish- Y,
ing : .
Curricuium Develop- !implemen- Agree- Royalty Exclusive
Project Grantee ment tation Publisher ment Rate ,/Period Comments
PSSC EDC $53M° $6.8M D.C. Heath 1959 12% Nolimit  International Edition
(MIT) Company o/ Putlished by D.C. Heath
G-13087 S 4/17/67, 12% royalty till
G-3100, G-13912 ! 12/31/70, 9% thereafter
G-18846, G-18854
L) G-21793, G-22130 K
- GE-2568, GE-1995
GE-3846, GE-4496 .
\ / -
SMSG Stanford $14.4M $2.26M None | -/ - — Random House (Singer) had an
(Yale) . ‘ exclusive distribution
G-18758 arrangement ($.05/copy).
G-5422, G-6308 / Yale University Press sold
G-16904, G-17624 trial editions at cost Lo
N i "
CBA Earlham College $1.2M $2.3M McGraw-Hill 1962 10-12% Nolimit . a slidirlgwyaﬂy'&;l; of
(Wesleyan & Reed) (Webster Div.) /,{..,«—m%'ﬁr 50,000 copies and
G-11217 T 12% thereafter
G-6493, G-5456 /«—/"/ T e
G-9158
/\%/S U. of Colorado $10.4M $9.4M Houghton Mifflin 1964 20%  No limit 2nd Edition—8% royalty
(AIBS) (Blue) Rand Free use after 6/30/73
’ G-7220 McNally (Green) 1963 20% .
1// GE-1321 Harcourt Brace 1963 20%
(Yellow)
CHEM U. California— $2.6M $4.6M None - — — W.H. Freeman distributed
Study Berkeley hard cover version. Revisions
. (Ohio St.) published by D.C. Heath Houghton-
G-12226 Mifflin & Prentice Hall at no
G-11090, G-7656 royalties but for $35 K each.
Elementary U. of California— $7T™M $6K  None : — — - No commercial publisher—
- School Berkeley materials sold at cost
Science G-13879 }
Project G-9153, G-18845 ‘\
Elementary ~ U. of llinois $.6M $6K  Harper & Row 1968 6%  Byears 6 books
School /G-13906
Science '
Project
(ESSP)
TV Program Minnesota $.2M $0 - — — —
for Mathe-  Academy of -
matics Sciences
Teachers G-13885
Syracuse- Webster $1.1M $2.5M — — — — Houghton Mittlin distributed
Webster College films (11/71) at a sliding
Mathematics G-19148 royalty rate of '4%-2% depending
Project on footage. Free use after
(Madison Math) 12/31/79.
- Elementary EDC $7.6M $4.1M  McGraw-Hill 1969 7% 4'% years Publisher not obligated to pay
Sclence G-21815 (Webster Div.) *  royalty after free use
Study (ESS)
Anthropoiogy American $1.4M $.7M  The MacMillan 1966 12',% None Royality rate was reduced 50%

Curriculum  Anthropological
Study Association
Project (ACSP)G-22323

RIC
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Date of
Publish-’
. ing
Curriculum Develop- Implemen- ; Agree- Royalty Exclusive
Project Grantee ment tation Publisher ment Rate Period Comments
Science—A AAAS | $2.3M $4.9M Xerox (Ginn)- 1967 6% 7% years  Royalty based on gross receipts.
Process G-22286 Revision also published with
Approach sliding scale (*%4%-3%)
(SAPA) - "
Univ. of U. litinois $4.9M $5.8M The MacMillan 1968 8% 6 years
{itinois G-23554 Co.—Vector
Commitee Geometry
on School Harper & Row 1968 3% 7% years  Rate justified by difficulty
Mathematics 7th & 8th . in selling material
(UICSM) Grades )
MINNE- U. of Minn. $5.0M $.7M  W.B. Saunders 1969 15-17% 4% years  Sliding scale: 15% (10K copies),
MAST GE-3 “18% (10-20K) and 17% (> 20K).
Edu. Tech. also given 5 years
exclusive for distribution of
some material (7/27/73) for $3000.
Science - U. ot California— $4.3M $6.7M  Rand McNally 1970 4-6% 2 years D.C. Heath was the initial
Curriculum GE-2914 publisher at a 5% rate. Rand
improvement (U. Maryland) McNally's rates were 6% for the . .
Study (SCIS) GE-600 guides and 4% (up to 200,000
copies of the'student manual)
and 6% thereafter.
Earth American $3.5M $.7M  Houghton Mifflin 1967 8% 5'% years Films also distributed
Science Geological '
Curriculum  Institute
Project GE-1426
(ESCP)
School U. of 1. $.97M 0 — — - - No commercial distribution
Science GE-1816
Curriculum :
Project
MACOS EDC $4.8M $2.2M CDA 1970 3% 5% years Film royalties included rates
GE-3430 of 2'%%, 5%, 15% and 20%.
GE-1831. GE-2567
Elementary Utah $1AM 0 — — — — No commercial distribution
School State .
Science GE-1376
Improvement
Project
Secondary  Rugters $1.2M $.65M McGraw-Hill 1966 8%  No limit Princeton & Rutgers split
School GW-2272 (Webster) . royalties on a 75%-25% basis
Science (Princeton)
Project GE-2272 ’
Introductory EDC $1.4M SS,AM Prentice Hall 1965 10%  No limit Publisher distributed prelimi-
Physical GE-2510 nary text in paperback
Science
(IPS & PSII)
Films for National $.28M 0 — — - — United World Films, Inc. distrib-
in-Service Council of uted films on a 5 year excluslve
Education Teachers of basis for a 12%% royalty on
of Teachers Mathematics gross rentals
of Elemen- GE-2651
tary School
Mathematics
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Date of

Publish-
. ing
Curriculum Develop- Implemen- Agree- Royalty Exclusive ‘
" Project Grantee ment tation Publisher ment Rate Peiiod Comments
Quantitative SUNY at $21K $1IK — - — - No commercial distribution
Approach in  Stony Brook
Elementary GE-2651
School
Science
High School Wesleyan U. $137K 0 Houghton Mifflin 1969 5% 8 years
Course GE-4319
Modern
Coordinate
© Geometry
High Schoo! Association $2.3M $1.9M The MacMtilan 1968 8% 6 years MacMillan in 1970 acquired
Geography of American Company : exclusive rights for 7 years to
Project Geographers publish reference volumes at a
(HSGP) ~~QE-5168 3% royalty (for first 15K copies)
and 8% thereafter
. Sociological American $2.5M $1.8M Allyn & 1568 8% 6 years Royalty on gross proceeds
‘Resources  Sociological Bacon, Inc.
for the Association
Social GE-5186
Studies (SRSS)
Engineering SUNY of Stony $2.0M $3.0M  McGraw-Hill 1971 8% 7 years
Concepts Brook GW-7646 (Webster Div.)
Curriculum  (Commission on
Project Engineering Edu.
(ECCP) Polytechnic Inst. -
of Brooklyn)
GE-5973. Gw-2247
Elementary EDC $1.6M $120K — — — Agreement under negotiation
Mathematics GE-7813 :
Project
Harvard Harvard U. $0.9M $4.7M  Holt, Rinehart & - — — Supported by OE. NSF tunding
Project MOR 65-45 Winston. Inc. provided by interagency
Physics (PPC)AG-161, . transfer
Course MOR 69-13
Second Newton Coliege (See Prentice Hall 1970 10% 5 years Original publishing agreement
Course in of the Sacred 1PS-EDC) of 6/70 between EDC & Prentice-
Physical Heart (EDC) Hall assigned to Newton on
Science Gw-2187 12/70
(PS 1) Gw-6719
Portland Portland $144K $3K — — —_ —
interdisci- State |
plinary University |
Science Gw-4216 ’ |
Project f
I
ISCS Fla. State $1.5M $50M General Learning 1972 10-15% 5 years Phase | materials supported by
GwW-4235 Corp. (Silver OE under separate contract. Same
Burdett) publisher and similar royaity rates.

Sliding scale at 10% for first
5000 modutes and 15% thereafter.
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Date of

Publish-
‘ ing
Curriculum Develop- Implemen- Agree- Royalty Exclusive
Project Grantee ment ~ tation Publisher ment Rate Period Comments
~Secondary  Teacher's $.7M $.19M Columbia 1974 10-12% 10 years 10% rate for Courses 4 & 5
School College Teacher's 12% rate for Course 6
Mathematics Columbia College
Curriculum GW-4533 Press
Improvement’
Study (SSMCIS)
Computer-  U. of Cal. $139K 0 — — - = Evaluation study of adequate
Based Sel!  (Berkeley) mode of instruction for
Instructional GW-5061 teachers newly introduced to
Course for Harvard Project Physics. Materlals
Supplementary need further improvement
Training of before publication possible
Secondary
School .
Teachers
of Pr/\ysics
Environ- Evergreen $.9M $.8M  ~ddison - - — Agreement Under negotiation
mental State Wesley ’ -
Studies for College
Urban Youth (AGI GW-5387)
-(ES) GWwW-7900
Comparing American $1.3M $57TK  — — — — Course under development.
Political " Political Some materials available
Experienges Science for trial use.
(CPE) Association
d Gw-6810
Impr(/)vement S.w. Education $.4M - - — — — Materials not available for
Prpject in Development commercial distribution
Mathematics Lab. GW-3424
for Subcul-
tural Groups
Biomedical California $1.85M  $16M  — - - — Materials not available for
Interdisci- Committte on commerical distribution
plinary Regional Medical
Curriculum Program Gw-6815
Project {U. Cal.-Davis
(BICP) Gw-6801) U. Cal-
Berkeley GW-3435
Demonstra- Dartmouth $ 33M — Prentice Hall 1971 15% 6 years 10% rate on foreign sales
tion and College
Experimenta- GW-2246
tion in
Computer
Training and
Use in
Secondary
Schools
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Date of

Publish-
. ing .
Curriculum Develop- Iimplemen- Agree- Royaity Exclusive .

Project Grantee ment tation Publisher , ment Rate Period Comments
Boston B.U. . $294K _ - - - = Agreement under negotiation
University GW-7912 . : :
Mathematics (PES 74-18105—

Program
Development SUNY-Stony $.47M $.15M Digital 1974 20% 7 years Royalty rate applies only to
of Computer Brook GW-7647 Equipment period of exclusivity. Copy-
Simulation  (Polytechnic Corporation right later assigned to SUNY
Material Inst. of Brook- ’
(Huntington lyn GW-5883)
)
Development State Coliege $24K — - : - - — Study guides sold at cost by
of Teacher of lowa ' grantee
Training - G-24992
Materials in
Mathematics .
Experimental Stanfqrd $2.7M — Academic Press 19714 10-15% 10 years No royalties on first 2000
Teaching of G-9173 ) ’ copies, 10% on second 2000
Mathematics G-18709 12% on third and 15% thereafter
in Elementary —-
School '
Exploring EDC $2.5M $15M CDA — — - © Agreement under negotiation. Trial
Human GW-5209 ' editions sold at cost
Nature (EHN)
First Year Chicago $36K - = — - — Materials not available
Algebra with GW-7915
Applications
Project
Human APA S.7M - — — — — Matenals under preparation
Behavior GW-7905
Curricutum
Project
Human BSCS $1.3M S5M — — — — In testing phase
Sciences GW-7644
Program (U. Colorado)
GW-6700
Individual- Florida ' . $3.4M $.16M  Xerox 1974 8-13% 10 years 8% (0-$15 million sales) 10%
ized Science State (Ginn) ($15-30 million) 13% (over $30
Instructional GW-7645 million)
System )
(1SIS) \
Mathematics Indiana $265K — — - — — Materials under preparation
_ Problem GW-7911
Solving ..
Project
Mathematical Oregon $292K - — — — — Dissemination of materials
Resources GW-7810 by grantee in cooperation with
Projact GW-7910 Oregon Mathematics Education
: Council

112
175

O

ERIC

Aruitoxt provided by Eic:



Date of

Publish- .
ing
. Gurriculum Develop- Implemen- Agree- Rovyalty Exclusive
Project Grantee ment tation Publisher ment Rate Period Comments
Outdoor U. of Cal. $.67M $3M  — —_ — - Trial materials sold at cost
Biology Berkeley Commercial Zistribution plan
Instructional GW-6820 N not formulated yet
Strategies (PES 74-2091
{OBIS)
Project Florida $.47M $2K  — — - - Materials under development
for the State
Mathematical GW-7913
Development (PES 74-18106)
of Children
Technology- SUNY at $134K $163K Learning — - — Agreement under negotiation
People- Stony Brook . Realities
Environment PES 73-06358 N . Inc.
(TPE)
-Unified EDC $2.6M $1.3M  — . - — — Publisher is being selected
Science and GW-5207 Houghton-Mifilin is publishing
Mathematics USMES Conference Project
for Elemen- . :
tary Schools
(USMES)
SUMMARY

Royalty Rates (3-20%)

Exclg_sive Periods vary from unlimited—to 2-10 years. restrictions seem to come into existence in 1967.

™~

Foreign royalties are generally at 50% of the domestic rates.

Royalty Rates

3%
4%
5%
6%
7%
8%
10%
12%
15%
20%

(2)
(1)
(1)
(2)
(1)
(7)
(6)
(2)
(2)
(4)
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