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Aruitoxt provided by Eic:

Ouring the week of Decomber 8-12, 1975, /3 people met 1n Washington,
D.C. in seven panels to assist in a review and evaluation of the 19
pre-colleqge curriculum develapment projects currently being supported
by the National Science Foundation. This review was responsive to
guidance from the Congress and from the National Science Board (nse),
the Foundation's chief policy-making body.

Fifty-five organizations were asked to nom: .ate panelists and two
cther organizations volunteered nominees after learning of the review.
The organizations represented the scientific. educational and child
development communities, as well as publishers, and the public. Of
these, 42 organizations provided lists of nominees from which the 73
panelists were selected.

Tnis report documents the reason for the review, 1ts orqganization.

and the reviewers' responsibilities. It also contains the full report,
of each panel, individual panelists’' comments, the perspectives of the
divectors of the 19 projocts, and descriptive material about each
project.

After curpletion of the draft report, each project. director was asted
to verify its factual content, and each panelist was i<ked to formally
certify the correctness of his or her contribution. All panelists

have done this with the exception of one panelist who was out of the
Country ared could not be reached. Every effort was made to include

all correetions provided in this final report and to insure accuracy.
The fatinonal Science Foundation takes responsibility for anv errors
that may persist.  The panel reports reflect the views of the panelists
alonA, and not those of the NSF staff. The NSF anal was to produce a
bropd, independent evaluation of an important proogyam.

In late Tebroary 1976, NST rade major decisions about the future of

the 17 projects.  The panel reports were used as mportant sources

of anformation and quidance, but were not the ,only <ource of 1nforma-
tion for decision making. All information NSF had about each project
wis considered and weighed In addition, budgetary, programmatic,

and policy issues were weighed. Responsibility tor all decisions

rests solely with NST.

[ owant to orpregy my apprecadtion to the panclists  the project
divectare, and vembers of the staff for thear asarstane e anid (ooperation,
and for the qgrace, good humor, and exceilence with yhich they approached
ard coopleted a difficult tack.

Har ey Averch
Acting Asoistant Director
tor ““crence tducation
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A. _INTRODUCTION

T ——————e e Y

This report details the effarts of the National Science Foundation to

evaluate ninetean pre-college curriculum projects. During the week of
" December 8-12, 1975, a group of seventy-three consultants met at the
Foundation's Cirectorate for Science Education in Washington, D.C. to
form panels to exanine critically the products of these nineteen
Projects* and the assumptions used instheir development. The consult-
ants represented a broad spectrum of interests and experience with pre-
college curricula. , .

The charge to:the pahelists was spelled out in a letter dated
0ctober“?3,,1975, from Nr, Harvey Averch, Acting Assistant Director
for Science Education. to the directors of the projects to be reviewed.
Dr. Averch outlined the review plan and noted that it should be basgd
on the objectives as stated in the original project proposals, the
Progress achieved, and the products available at the time of the
review, Arraqgements were made for all materials of the projects to
be made available for the review.

Dr. Averch's letter stated:

. from the House Appropriations Committee (House Report 94-313)

in reference to our 1976 budget. This directive states that

We iwust develop a clear statement of nationa] needs and a

clear rationale for those curriculum projects we wish to

carry to the implementation phase. OQur review is intended to
’ help us develop the required statements of need and the
associated rationales, 0 addition, the House Science and
Technology Conmittee, which authorizes the Foundation programs,
s engaged in a review of the Foundation's overal] pre-college
curriculum implementation policy (see House Report 94-44).
Thus, we need systematic information on the status of all
projects,

"The National Sciknce Board (NSB), our chief policy-making
body, also directdd in June 1975 that ‘prior to undertaking
full-scale dissemi tion and assistance activities for NSF-
developed materials, NSF shouwld undertake a carefyl review

\ . * ~

* 0f the 19 profects to be reviewed, 16 were active and 3 were tech-
nically Complete, but no contract had as yet been negotiated with
a publisher, -

b




to insure that the proposed subject matter fits within
reasonable 1imits Or norms with respect to educational
values and that the scientific content 1S accurate'.”

Seven panels were formed to perform the review. (0ne panel dealt with
each of the areas of: elementary mathematics projects, secondary
mathematics projects, and social science projects. gecause of the
large amount of material to be covered. three panels dealt with secon-
dary science arojects. The seventh panel consisted of publishers of
elementary and secondary school science curricula. o

-

Advance notice of the panel meetings was published in the TFederal

Regicter November 21, 1975. The meetings were subject to the terms of
the Federal Advisory Committee Act, and were open 'to the public.

The remainder of this docurent and Appendices A and 8 describe the
processes, procedures and results of this evaluation.

B .PREPABFIQB!_PﬁﬂﬁhPDRES

petween October 23 and December g, 1975, when the seven panels were con-
vened, nine major planiing steps wore taken. A jetailed description of
these procedures can be found in Appendix B. \

1. ldentify and Contact Organizations for Panplj§t>39gpumppgg}jpn§

In all, 55 organizations iere asked to ~ocommend panelists for the revicw.
As required by the National Science Board these organizations could pro-
vide a aide variety of experts, including (1) ccientists. (2) mathemna-
ticians, (3) ccience and mathemat .cs educators, (4) other professiona]
educators including supervisors and administrators from public and private
elerentary and secondary schools, (5) child and adolescent dpve]opment

: specialists, '6) representatives of the private publishinu industry, and
(7) wembers uf tne informed public, including parents and other lay
Litizens as well as school -hoard members. In addition, o cudents were
reconmended by local school administrators.

2. A§§jgn_?rpjepp§_;p_pgph_ngg]

PFOJG;IS-WEFG assigned to one of seven banels depenting on several )
criteria. . This assignement permitted specralists to concentrate on those
projects that had commonal:ty and also allowed a reasonably equal distri-
bution of the work load among the panels. Seyeral panels were assiqned to
review esnn<in1]y°complox curricula.  0One panel, made up entirely. of
rﬁpru,entativen from the publishing industry, was anked to critically
pxamine the two projects with publishinq contracts but not yot completed.
Project assignments to panels are shown in Table 1.

13
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Panel

Pane]

i: .D _a QQ_L

Panel

e e e e

r . . .
Panels 4, 5, 6: decondary. Science Projects

1. tUnified Science and ;iathematics for Elvientary Schoels (USHLS)

. Problem-Solving Strateqies and Applications of Hathewatics
in the Llewentary School (1Psh) :

’PFQlﬁEEmfﬂiungwlkuinnnatiﬂal.Develapmeﬁ&vef-ehf+dfénjf?ﬁﬁﬁ R

o

t.arithietic Project (AP)
5. Madison Project Films (MMP)

¢: secondary Nathematics Projects
1. Sourcebook in Applied Mathematics (SA) l
2. Creation, Testing and Dissemination of Problem-Solving

Instructional Haterials (PSIM) ‘ \
3. levelopient of a Nathematical Program for Grades 7-3 (1%78)

4. Mathematics Nesources Project: Topical Resources for
fliddle School Hatheratics Teachers (1i0p)
First-Year Algebra via Applications Development Project (FYA)

(O]

)

Secondary Social_Science Progects

1. Exploring tHuman Dature (0Hf)
<. turan Dehavior-Curriculum Project (1HB)
3. High School Political Science Curriculum (CPtL)

because of the cowplexity of some of these projects, sone were
assigned to more than one panel.

1. Technology, People , invironment (TPL) - Panel 4
2. Individualized Science Instructional Systemg(ISIS) - Panels 4, 6
3. The Biomedical Interdisciplinary Curriculum Project (LICP) -
Panels -4, 5 i
. Four {logion Pictures in Social Liclogy (SB) - Panel 5
5. Outdoor Biolbgy Instructional Strategies (OBIS) - Panels 5, 6
6. Human Sciences Program (iISP) - Panel 5

7: Publisher’s Pane]

Lecause of phssible conflicts of interest, the publisher's panel
was asked to revieu only those curricula that already had contracts
with other publishers. Only two of the ninetcen projects met this
criterion:

1. Individualized Scionce Instructional “ysten (1515)
2. Technology - People - Lnvironient (111)

14




3. Identify Number of Members for_ Each_Panel

L[]
In order to insure adequate representation from each of the grour s..Ci-
fied by the National Science Board and permit the broadest range of
expertise, it was agreed that each panel should have between 10-13 members.
The @ne exception was the puhlisher's panel whose membership consisted of
four representatives of the industry.

4. Select Panelists

Forty-two organizations decided to nominate panelists. sing the lists

supplied by the organizations, prospective panelists were contacted via

telephone to identify their level of interest. Prospective panelists were
called in the order recommended by the organizations. Vhen organizations
did not rank order their nominees, NSFetaff members attempted to match
prospective panelist's skills with panel needs. In some cases, further
contact with grganizations was needed to identify additional participants.

A listing of the panelists is found in Appendix A.

5. ldentify Questions for Panel focus

To aid panelists in the review, the Science Fducation Directorate staff
compiled a list of-ten questions, the answers to which would aid the
Directorate in planning future efforts with respect to the nineteen projects.
These were: ’ '

1. Is there a genuine need for these instructional materials?

<

2 1Is tnere a market for these instructional materials?

-

Do these instructional materials possess a clear purpose
and rationate?

“

4. 1s the content of these instructional materials scientif-
ically correct? '

5 Is the content of these instructional materials educationally
sound?

6. e the proposed and anticipated outcomes of the instruc-
Lional materials desirable?
. .

7. o these instructional materials present implementation
problems for the schools? . —

4 Are the costs for implementing these instructional materials
reasonable? :

195 ¢




9. Is the management/organization plen adequate for producing
these instructional materials?

10.  “hat are your general impressions of the curriculum? What
) are your personal feelings about the values, content, approach
and possible use of these instructional materials? Would you
make any recommendations to the project staff, for example,
instructional material revision, dissemination or managenient

. Plan? e e e e
In addition to the ten basic questions, sub-questions were generated to
aid penalists in the review. Furthermore, the publishers also addressed -
a specific set of questions concerning the impact of NSF curricula
developmetn and implementation activities on the publishing industry. A
copy of the final questionnaire is presented in Appendix B, as are the
special publisher's questions. '

6. Inform Project Directors of Each Project of Review Process

On October 23, 1975, Dr. Averch sent a letter describing the forthcoming
review to the directors of the sixteen active projects. On November 4

a similar letter was sent to those project directors _whose projects were
technically completed but without publishers. '

7. Request Additional Project Information trom Project Directors

On November 11, 1975, Dr. Averch requested by letter that each project
director respond to the ten review questions. Additionally, project
directors were requested to be available during the week of December 8-12
to answer questions from panelists by telephone.

8. Design Format to Insure Adequate Review 7

. The product of the review was to be a set of wri{ten responses to thEa}irst

nine general questions for each curriculum and panel, together with indi-
vidual panelists' responses to the tenth "general impressions" question

To facilitate this process, panelists were formed into sub-groups (usually
2-3 members) to draft written responses to each question. These drafts
were then submitted to the full panel for discussion and proval. If
disagreement persisted after discussion, the panelists weke free to submit
dissenting reports. ..

9. Fgrwgpquﬂrg;Ppan”Meeﬁjpgﬂjgfgnqgﬁjgn“pp_fgpg]j§}§

Prior to the Washington meeting, each panelist was sent representative
materials to review. Included were:

16




1. A descriptive summary of the project;

2. A copy of the project director's responses to the ten review
questions;

3. Representative products from the project.

Complete sets of materials produced by the project to that point in time

were available for review and inspection during the meetings in Washington.

C. PANEL MEETINGS

After an introductory session led by Dr. Averch, individual panels met to
review their assigned curricula on the morning of December 8, 1975.
fdvance notice of the panel meetings published in the Federal Register of
November 21, 1975, announced them.as open to the public. {

fach panel was assigned a facilitator who was a staff member of the
National Science Foundation whose normal assignment did not include the
monitoring of grants for the development or dissemination of pre-college
science curricula. .

Fach panel was provided with at least one complete set of the curriculum
materials it was to review. In addition, the following materials were
available for revicu: -

1. The complete original proposal submitted by the grant applicant.
to NSF, plus addenda that may have been submitted in the award
process. -

,

2. Awarded proposals and addenda to fund dissemination and training
activities with respect to developed curricula.

Curriculum conference reports.

Developer's and NSF progress reports.

Existing NSF forwative and sunmative evaluations.
Third party formative and summative evaluations.

~N Oy B W

Memoranda and correspondence between NSF program of ficers and
project directors.

8. Project progress reports.

Comnunications between panel members and project directors and NSF progfam‘
managers provided further inforaation on cach project. )

Sub-groups of each panel drafted initial responses to each of the first
nine questions, and presented them to the full panel. Drafts of each
panei report were prepared by the end of the meetings on Deceuper 12th.
These were subjected to final editing by the panel facilitators, and

,
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then circulated to each panelist for comment . One panel (Panol 3) held
an additional meeting on January 24th in order to complete its work.

kS

The final reports of the panels are. presented in the next section,
together with descriptive material on edch project, the project director’'s
oWn responses to the review questions, and individyal panelists' responses
to question ten. The panel reports have been edited slightly for punctu-
ation, spelling, and format, and have been retyped.  Following final
preparation and typing of the report, each panelist and project director
e _was.asked.-to certify -formatiy-the Coriectness of his or her contribution,
although one panelist who was out of the country could not be reached.
An effort was made to enter corrections,* but the National Science
Foundation takes responsibility for any errors that persist. These
reports are thus entirely the work of the panclists themselves, and not

HSE staff. They represent an attempt by NSF to have a broad, independent
evaluation done of an important proyram.

* Nunbered footnotes are accumulated at the ond of each ~nction.

Ny
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D. REPQRTS OF THE CURRICULUM REVIEW PANELS

D. 1. a: USMES: NSF Desériptive Information

PROJECT TITLE: Unified Science and Mathematics for Elementary Schools (USMES)

PROGRAM: Science Curriculum Development

PROJECT DIRECTOR: Professor garle L. Lomon

INSTITUTION: Education Development Center, Inc.

BUDGET: Total Granted: $2,567,194
Dates: 1/21/70 - Present

PROGRAM OBJECTIVE: Science Education Improvement .

PROJECT OBJECTIVES: The USMES project is developing, for use in elementary
schoolss 32 interdisciplinary units which provide opportunities.
for students to learn the process of solving practical problems
while acquiring relevant ckills. Activities revolve about units

called “challenges" which present practical problems feasible
for consideration by children through in-depth jnvestigation.

PROJECT 'SUMMARY i
\’—-

OBJECTIVES

Project Goals. Since its inception in 1970, USMES has been developing and

_carrying out trial implementations of interdisciplinary gnits .which are

based on long-range investigations of practical probliems taken from the
local school and community environment. The development work is carried
out primarily by classroom teachers, assisted occasionally by university
specialists. In responding to these real problems, called challenges,
ctudents are involved in all aspects of probiem solving: observatian,
collection of data, representation and analysis of data, formulation and
trial of successive hypotheses, and decision on a final action to be
taken. In the course of this jnvolvement, students are called upon to
apply, extend and integrate learnings in mathematics, science, social
studies, and language arts. :

The goal of the project is to develop and conduct implementation trials
of 32 units to serve as examples of the real problem-solving style of
learning. The units are to be models and the impetus for this process
to be taken up as a continuing effort in schools, but they will also be
sufficient in number for school planners to design a flexible core
activity for grades one to eight in which real problem solving plays an
important role. v
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ACTIVITY PLAN

Progress of the Project to Date:

0 a) Development of Challenges. By 1975, development work had pro-
gressed on 27 challenges as follows: 11 were completed and
available for wide-scale implementation, 7 were undergoing
trial implementation, and another 9 were under development
during "thé 1974-75 school year. ‘

Among those completed are challenges entitled Pedestrian

Crossings, Describing People, Play Area Design and Use, and

Consumer Research/Product Testing. Challenges under trial

implementation include Ways~ to Learn, School Zoo, Classroom

Design and Bicycle Transportation. Some citles of challenges -
in initial development are Design Lab Design, Nature Trails,

Mas's Media, School Rules and Decision Making and School

Supplies/School Store.

TNl

b) USMES Resource Materials. Since all activities in USMES B
units are initiated by the students in response to a long-
range challenge, all USMES materials may be categorized as
resource materials. For example, the Design Lab or ijts
classroom equivalent provides tools and supplies so that
children can carry through on their ideas by constructing
measuring tools, testing apparatus, models, etc. The "How To"
Cards are also a resource for the student. Each set of cards
gives information about a specific problem; the student reads
a set only when he wants help on that particular problem.

Teachers are provided with several types of resources: the USMES Guide,
Teacher's Resource Books for the challenge unit being worked on, back- .
ground papers, and a Design Lab Manua}l. Copies of all USMES materials

for teachers and. students comprise what is called the USMES library.

Future USMES Activities: The project plans to bring another 5 or 6
challenges into classroom development during the 1975-76 school year.
Preliminary polling of teachers has Jed the Project to propose challenges
around (1) Planning a Trip, (2) After School Activities, (3) Making the
Community Attractive, (4) Helping Birds/Animals Survive, and (5) Community °
Gardening. The Planning Committee, meeting with groups of teachers will
continue to explore and refine ideas for these final challenges. Also
during the 1975-76 school year the 9 challenges currently in initial - b
development will go into trial implementation and should be ready for
wide-scale implementation in 1976-77. During the 1976-77 school year

the last 5 challenges will go into trial implementation and should be

available for wide-scale use in 1978, which is the final year of funding

for the USMES project. '
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work is under way and will be continued on a new format design for the
Teacher Resource Books in order to increase their utility to teachers new to
USMES. ~ New "Mow To" card prototypes for younger children will be designed,
produced and tested in 1975-76. This redesign results from data cbtained
from the Boston University evaluation (and from NSF's evaluation) indicating
that the resource books are too cumbersome and complicated and need stream-
lining to be of greater use. The same evaluation has pointed to the fact
that children in the primary grades (1-3) are unable to use the "How To"
cards in their present format.

The background papers for teachers will also be rewritten to improve their
usefulness. The Curriculum Correlation Guide, sample sections of which are
currently available, will indicate how USMES units can lead intec and grow
out of other curriculum materials and topics. Model Program Schools, where
more than half the classes are doing USMES, are providing documentation cn
intensive use of USMES in the school program. The first issue of the
Journal of Reai Problem Solving in Education, edited by USMES stafr, will
appear in spring 1976. Made up of articles by educators across the nation,
the journal provides information on making USMES-type programs an integral
part of educational programs.

ORGANTZAT 10N AND. MANAGEMENT

Thg_Deyg}ppwgnﬁ/jwplgmgnpgpjpg_}rjg]_Bfggg§§. In the USMES program, units

are developed by teachers and students. Ideas for challenges are discussed
at brainstorming sessions and then tried out with students, If the challenge
appears to be a real problem involving adequate opportunities for cross-
disciplinary investigations, tedchers, with help from university specialists,
work on it further at a workshop and with their classes. The initial idea
may be rejected, modi fied, narrowed or broadened according to this early
student input. The revised challenges are then tried out in other classes.
Both stages of‘classroom trials are monitored .through teachers' and observers'
reports on class activities. These reports are the basis for the written

~_resource materials. By the time USMES units are ready for implementétion,

documeniation has shown that the challenges motivate students and elicit
productive learning experiences. In addition, the resource materials have

been developed to fit nedds that have been expressed by teachers and students. _

UT(LIZATION PLAN: See "Objectives" and "Activity Plan'
HISTORY AND RELATED PROJECTS:

Origins. The Unified Science and Mathematics for Elementary Schools (USMES)
Project was initiated in response to the recommendations of the 1967
Cambridge Conference on the Correlation of Science and Mathematics in the
Schools. The conclusion of most participants at that conferénce was that
the important objective of science and mathematics education for the popu-
lation ag afwhole is to increase the efficacy of individuals in making
decisions which affect their own lives and society. This requires that

“students Yearn the process of modeling a problem, cearch out facts and con-
cepts that may be adaptable to a situation, and develop confidence in the
method employed. Tackling recognizably real and practical problems in which

* the students themselves could make some hcadway was seen to be a way to
aceomplish this objective of applying science and mathematics to real.life
s??ﬁh{jons.
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The Conference strongly urged that the solving of real, practical problems
become a central activity of elementary school education. Since 1970, NSF
has been supporting the USMES project at Education Development Center (EDC).

The USMES preject has been developing interdisciplinary units with all the
materials, resources, teacher education methods and organization features
needed for effective implementation. .

In addition, a variety of materials is provided for use by individuals or

teams of resource persannel who are. involved in implementing YSMES™ THtRETY
local districts. Preparing People for USMES: An Implementation Resource
Book provides information on conducting (1) in-service workshops for teachers
to prepare them for using USMES in the classroom, (2) USMES informational
meetings, and (3) Design Lab manager training sessions. A slide-tape show
covering the USMES philosophy and selgcted units and videotapes of talks and
discussions of the USMES style of learning and of classroom and design lab
activities are also available for local dissemination activities. The
project also produces an informational brochure describing the USMES program
and distributes a quarterly newsletter. : .

v

4

PERSONNEL :

1. USMES Project Headquarters Staff at EDC: The Project Directdr is,

Dr. Earle L. Lomon, Professor of Physics at M.I.T. Dr. Lomon was a-partici-
pant in the original Cambridge Conference held in 1967. The Associatd
Direc%pr for Development is Betty Beck. The Associate Director for

Utilization Studies is Thomas Brown. The Associate Director for
Adminfstration is Quinton Baker. Their bacﬁﬁﬁfunds are_in science, educa-,
tion,'and community programs. " R

2. USMES Planning Committee: A key component of the USMES project organiza-
tion has been the Planning Committee. This committee provides an infusion

of ideas into the project, a review of project operations, and a source of
quasi-independent evaluation of the materials and practices produced by the

- project. As of-1975 the comnittee’ members were: Mrs. M. Bates, Advisory
Council for Basic Studies, Office of Education; Professor D. Betando,
California State University, San Jose (Industrial Studies); Professor

J. Borsting. Naval Post Graduate School (Operations Analysis); Dr. Ludwig
Braun, Computer Sciences,:State University of New York, Stony Brook, New York;
Mrs. C. Fano, Mathematics Teacher, University of Chicago Laboratory School;
Professor A. Flexer, University of Colorado (Biology); Dr. A. Holden,
formerly with Bell Telephone Laboratories (Chemistry); Dr. Fred Johmson,
Science Consultant, Shelby County Public Schools, Memphis, Tennessee;
Professor C. Kohn, Uni}ersity of" fowa (Geography); Dr. I. Morrissett,

University of Coloradof(Economics); Mr. F. 0'Brien, M.I.T. ‘(Design Laboratory),
Cambridge, Massachusetts; Dr. H. Pollak, Bell Telephone Laboratories,

New Jersey; Dr. Audrey Robinson, Adams School, Washington, D.C.; T
Mrs. M. Szlachetka, Teacher, Northwestern Elementary School, Lansing, Michigan;
and Professor J. Werntz, University of Minnesota, Center for Educational
Development (Physics).
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D.1.b: USMES (Panel 1): Project Director's Response to 10 Review Questions

I am pleased to have the opportunity to comment on the issues being
considered by the panel reviewing USMES. [ am sorry that my letter has
not been able to meet your November 24 deadline, but hope that it may
still be useful.

’ It is perhaps worth notiny for the panelists that much of the
documentation they will need is summarized in a few documents. The basic
philosophy and strategy of USMES and identification of the need it fills
were outcomes of the 1967 Cambridge Conference on the Correlation of
Science and Mathematics, all of which is documented in the report of that

conference.' The delineation of the educational strategy as it was developed
and a further analysis of the approach. based on experience and cognitive £e-
search are presented in a review by project personnel published in 1975.
The project's overall system approach to development of strategies and
supportive materials for the classrooms, the school systems, and teacher
trainers3is described in a document submitted to the National Science Board
in 1974.3 The up-to-date description of the USMES curriculum as presented
to teachers and students can be zound in any of our most recent _ 4
series of teacher resource books especially in the Preface, Introduction, S
Section A on Real Problem So]ving'and USMES. In addition, the Appendix in
ach book identifies the skills, processes and concepts that may arise in
work on that particular challenge. Finally, the evaluation of the_project
during its development is reviewed and referenced in concise form. .
As a statement on real problem solving and as a reference point for all
the discussion which follows, 1 quote from the Teacher Resource Books:

USMES is based on the beliefs that real- problem solving is
an important skill to be learned and that many math, science,
social science, and language arts skills may be learned more 5
— ~-quickly and easily within the context of student investigations )
of real problems. Real probiem golving, as exemplified by USMES, ST
implies a style of education whigh involves students in investigating
and solving real problems. It provides the bridge between the
abstractions of the school curriculum and the world of the student. -
Each USMES unit presents a problem in the form of a challenge that is
interesting to children because it is both real and practical. .
The problem is real in several respects: (1) a solution is needed and
not presently known, at least for the particular case in question, (2)
‘the students are involved in complete situations with all the accompany-
ing variables and complexities, (3) the problem applies to some aspect
of student life in the school or community, (4) the problem is such that "
the work done by the students can lead to some improvement in the situ-
ation. This expactation of useful accomplishuent provides the motivation
for children to carry out tie comprehensive investigations needed to find
— come solution ta the challtenge.
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That is what the USMES project is trying to develop as a mode of
learning to be used substantially and widely in the schools. All
ofbthe questions addressed by the panel should be viewed in that
1ight.

Y T
Queétion 1: Is there a genuine need for these instructional materials?

In 1967 a group of educators, scientists and mathematicians, with
" considerable experience in the curriculum reforms of the previous decade,

met to discuss some netds which had not been met by the traditional
Or new programs.® The new programs, like the old, did not show the
relationship between the real world and different subject areas, such as
the social and natural sciences. They did not demonstrate the way in
which concepts and processes from_those subject areas, together‘with
the basic skills of communication and computation are brought to bear .
on solving“personal and societal problems and bettering the human
condition. .

Citing the "many problems emer(ing) the social and political
arena which require deep scientific understanding," the conferees
asserted that:

. w

S
"...0ur political leaders need both scientific understanding

and the support of a scientifically sophisticated electorate
to decide wisely...A majority of adults today feel confused
or threatened by everythina scientific or mathematical. OQur
goal must be to correct this unfortunate state of affairs, and
that was the objective agreed to at the conference. We
specifically rejected the idea that we ere trying to speed
up the training of our scientifically ¥alented youth or were:
aiming only at the collede-bound child

-. "Most of our thinking was therefgre directed toward the
elementary school program. High school courses in mathematics
and science are often elective. C anges here affect only the
minority, whereas change; in the glementary school curriculum
‘affect almost everyone."/ -

[
b

f

: Going further, they identified ?&e need for a learningvmode
(and related teaching strategy) rarely present in the schools. They
suggested: ' ’

~ ".voincluding in the curficulum units that appeal to direct,
obvious, and relevant experiénce. In applying the cognitiva gtyle
often called the "scientific method" to rinteresting situations |
in everyday life, one may hope to remove some of the academic
flavor of mathematics and science. The use.of everyday situations
may encaiurage childran who resist abstracti&n or are impatient to
see the relevance of what they are learning. Finally, broadending.
the style of the units will make i more likely that every child
wili be good at something, enhancfhg the probability that the
child gains self-respect and can identify himself with the
subject matter and. its style,"8 !
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In identifying the above needs, the conferees were relying on-
their experience with students in elementary and secondary schools and
in higher education. However, in 1970 the National Longitudinal Study
of Mathematical Abilities (Begle and Wilson) confirmed that at ’
least in mathematics, the disciplinary structtre and content oriented
new mathematics was not accomplishing all that was hoped. The new.
mathematics in the SMSC form was improving comprehension, application,
and analysis for the top third of students at the expensé of computational- .
ability for the lower two-thirds, Formal and rigorous modern texts
were producing poor results on all fronts. ) e
It is worth noting that the view of this conference was to be :
taken up and Sxpanded upon by many others by the early '70's. In 1971,
Jerome Bruner reviews his concern and that of others with the inadequacy
of the educational program as jt existed in the 60's, both the traditiona1
and the reform curriculum, : ¢

"The movement of which The Process of Education was a part
was based on a formula of faith: that learning was what
students wanted to do, that they wanted to achieve an expertise
in some particular subject matter. Their motivation was taken
for granted. It also accepted the tacit assumption that .
everybody who came to these curricula in the schools already
had been the, beneficiary of the middle-class hidden curricula
that taught them analytic skills and launched them in the
traditionally intellectyal use of mind.

~ "Failure to question these assumptions has, of course,
caused much grief,to all of us.

"ouIn o my view, through my perspective, the issues would
have to do with how .one gives back initiative and a sense of
patency, fow one activates to tempt one toO want to learn
again. When that is accomplished, then curriculum becomes
an issue again--curricu1um not as a subject but as an approach
to learning and using knowledge. '

- n__.No, I.really believe that:our young have become sO
isqlated that they do not know. the roles available in the
society and the variety of styles in which -they are played. I
would urge that we find some way of connecting the diversity
of the society to the phenomenon of school, to keep the
latter from becoming soO jsolated and the former SO suspicious.

" .. .Me might better concern ourselves with how those problems
can be solved, not just by practical action, but by putting °
knowledge, wherever we find it and in whatever form we find it,
to work in these massive tasks. We might put vocation and
intention back into the-process of education, much mors fivmly
than we had it there before.”™™ * . :

-
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ihese issues have had much more explicit disgussion recertly P
* in reference to high school age youth. Five d rent reperts of .
special studies made by natienal panels tomissions! .conclude .
that one ?Eould reduce the agé and cultural gsolation of high school '« .. =
N students. Four of the five reports agree] _ that one should stimulate - "
' more non-student roles within the high school and develop closer ties .

with the cdmmunity for planning, use ®f community r%sburces and for
work opportunities. o ) :
The report of the Panel on Youth of the President's Scii ce
Advisory Conmittee (PSAC) begins with an historical perspective -
pointing out that in early American education, "the dominant institutional
, settings within which they (youth) grew up were the home and the' TR
workplace." As formal, education became.necessary due to the rapidly P
/// changing Qecupational structure, "scho6ls and colleqes have come to -
o provide the general sdtial envirobment for youth.... The school system,
. as now constituted, offers an incomplete context for the accomplishment R
of many important facets of maturation." The panel infers that "
"it is now time for a third phase of society's treatments of its young,
including school but neither defined not limited to it." The report

.

" then recommends a large variety of.options that should be available N
AN to youth providing "environments explicitly designed to develop not N
= only cognitive learning 'but other aspects of maturation as well."

The report of the National Commission on the Reforim of Secondary
- : Education provides a similar analysis and conclusions.
. In particular, the first report calls for education that develops
"cognitive and non-cognitive skills necessary for economic independence
and for occupational opportunities," "capability of effective management \
of one's own affairs," "capabilities as a consumer," and "capabM™ities
for engaging in intense concentrated involvement in .an activity," and for
providing "experience with persons differing in socidl class, subculture
and 1in ag2," "experience of having others dépendent on one's actions"
and a context of "interdependent activities directed toward collective
.goals." . ‘ '
. Real problem <olving as developed by the USMES project is designed

to help fulfill all of the. above aspects and there is atcumulated g

. evidence that it does so. If so, it helps in the PSAC panel's aim

I "to stimulate the search for institutional inventions which will insure
that youth acquive the capabilities for fulfilling the demands and .
opportunities they will confront as adults, and thereby gain the self- ,
esteem and self-fulfillment all persons need.” While the panel was
convened to consider secondary education, the goals are the same for
younger children, and~it is well recognized that the task of secondary
schools is much more achievable when they begin with youngsters whose
attitudes and skills are appropriate to the aoals of the overall
educational program. Furthermore, while alternatives to a school
setting may be realistic at the secondary level, they are not likely
to be acceptable before the age of 14.. Hence, a program like USMES is
one of very few options to bring young students into contact with
adults, with socidtal concerns and with the means to be effective in
the dealing with practical problems. -
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Cne may qlestion whether learnina through investiéation and action
on real problems is a desirable educational activity for the wide range
of students affected in elementary schools. The conviction that
-t H:provement in problem solving process abilities is needed by most

> of the rupulation arises from an aﬁa1ysis of recent history. The
n?tionaae js discussed in the paper’on veal problem solving in USMES.

The ¢ery success of the /human species has led to growth in
; population, a depletion of rgsources, an intricacy within the
P society, and rapidily of ¢hange which confronts our minds
¢ with many difficult dilemmas. Finding our way out of these

/ / . diiemmas demands a very high degree of tlexible, sophisticated
| " reaTff¥uolem solving ability at all levels of population.

/ Having a few expurt problem solvers at the helm will not do.
/ It is 7. the nature of our ihdividualistic, vethighly inter-

: dependent, society that the health of the socizty depends on

[ the responsiveness (and responsibility) of many people; the

, individua! cannot leave his happiness in otner people's nands.
/- : Thue, most of us must become good s>lvers of real problems.

, 1¢ isimportant to note taat learnina through real problem solving

— is a need recognized by a wide variety of education interests. The -
interest from the point of rath, science and social studies educators
is fairly well known. Extending this to the viewpoint of technology,
Harold A. Foecke, Direct?z of the Division of Pre-University Science
and Technology Education'® said, "In terms of the two processes to
be understood (the scientific and the problem solving), it seems to
me that the problem-solving or 'ecision-making-process is of much
more direct importance to the average citizen." The Industrial Arts
and Career Educatien fields have also recently expressed a need to
integrate their subjects with the core subjects. Real problem
solvind is a vehicla for this.

Perhaps least expectnd of all, the need for better reading and
writing skills, which needs no justification here, can be well served
by acticn oriented education programs. A summary of relevant resgarch
has been provided by Professor Mary Budd Rowe of the University of
Florida.15 USMES is no exception to this effect as will be disggssed
later. . £

A3

Question 2: Is there a market for these instructional materials?

There is no developed curriculum other than USMES that is designed
; tersatisfy the needs for learning through investigation and action -
on real probtems. The acceptance of the program_gmong professional
educdtors, the rapid rate of classroom adoptions'® for a still
developing.curriculum and the evidence of the effectiveness of the .
curriculum for a wide spectrum of students in grades K-f (to be discussed
later) indicate that there is a very large possible market for USMES.
There are two major obstacles, however, to easy fulfillment of
near maximum utilization of the program. The first stems from the
. interdisciplinary and open nature of the USMES learning process. Those
aspects are no hindrance to the use of the USMES curriculum as
such, USMES may become widely utilized and have substantial importance
to education, but will lack the classroom time necessary to have the

major effect on the learning of our children required by the profound
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needs described above. However, the fuller use of USMES requires
adapting the overall school program to enable the integration of USMES
with the subject-oriented curricula, in order to share time with other
modes of learning. It also requires the adoption of new student.
assessment and grading procedures that take intc account a greiter
range of cognitive and affective learning, and a greater variability
when each child acquires a skill, process or attitude. USMES is
currently working on several ways .to meet thj; problem, by charting
the things that can be learned in gach wgit, by comparing .
units to learning that can be achieved, by prenaring a curriculum
correlation guide, and by working with schools having programs that

. use USMES in an integrated and intensive way. There is already-
evidence from several schools that this can be done successfuly and
documentation of these results wi]l enable other schools and school
systems to adapt succesiful mode] programs to their own use.

The second hindrance to widespread utilization stems from an
apparent asset. There are no textbooks, only resource material for
teachers and "How To" Cards for the use by children in the classroom;
hence the program is not costly. A school with about ten teachers using
USMES at one time would require no more than $150 worth of printed ’
materials. Even adding about $200 per year for the tools and materials
of an USMES Design Lab leaves the program very cost effective. The
fly in the ointment is that the potential low volume of sales (no
textbook for every student) has resulted so far in the lack of a bid
from a publisher. Alternatives exist, such as direct sale to city or
state school systems, or licensing for printing by such_systems or—. - .. |
through existing professional organizations. A11 possibilities are
being pursued, including continued contact with publishers, with some
success being attained in djrect sales and adoption agreements with
states and cities. The advanf%ge of those means of delivery is a
much reduced cost to the consumer from using the many information and
communication channels of the educatjon establishment. The advantage

. of a publisher is the long-term incentive of the publisher to distribute
the materials. This is not a simple problem, nor will t'e choice
be easy if more than one alternative proves to be feasibie. We will
continue to explore the distribution situation in close cooperation with.'-p
the policies and advice of NSF.

Question 3: Do these instructional materials possess a clear purpose and
rationale? ’

The purpose of the USMES curriculum is to meet the needs described
Tn answer to question one. Most importantly, it is to produce in our .
stugints the ability and the desire to solve problems (personal and
soci€tal) and to be effective contributors to the complex decision
making proces¢ of today's world. This includes becoming effective
users of basic communication and calculation skills as well as having the
subtler problem solving process abjlities and positive attitudes
towards self and society.

The rationale for USMES being an effective vehicle for such
extensive goals was first stated in the Report of the 1967 Cambridge
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Conference, and later restated in the article, "Real Problem Solving in
USMES: Interdisciplinary Educatio and Much More." An independent
statement expressing a very similar r onale is offered by Foecke:

The fundamental educational princi;TE\Ts\LQE} processes like
research or design are not learned by reading bodks-about them,
or listening to lectures, but by gractice--idea11y under-skill-
ful supervision. Hence, in my opinion, 1n teaching both ™~
science and technology, the most jmportant (but, of course,
not the only) form of learning experience would be direct
student involvement in the processes--at a level of sophistication
appropriate to the child. i

How early can these processes be taught? I do not know--and
I do not know whether a lot of research has been done to
determine whether there are stages of mental development below
which” the child cannot understand these different processes.
Certainly our efforts to teach the rudiments of the inquiry
method of science at the beginningselementary levels seem tO
imply an assumption that the essence of this method can be
comprehended at these early ages. If this be true, I would
hypothesize that the design (or decision-making) method can be
learned as well and one could therefore try to teach both
processes in an integrated programme for science and technology.

_..The heart (but not necessarily the bulk) of the
— e e - —-programme would invalve confronting the student with "realistic”
(and, where possible, real life) situations, with the level of -
complexity scaled to the level of the student's development, in
which he could gain direct, personal experience with the N
separate processes of seeking knowledge (research) and
problem solving (design).19

Fortunately there is some explicit research to support the above
rationale. Robert Gagne who is best known for his work on structured
and hierarchical learning processes found that those methods were
not su.table for the higher level "cognitive processes" which he
jdentifies with problem E81ving. In 1971 he wrote two articles on the

results of his research. The conclusions are surmarized in Table 1
of “Instruction Based on Research in Learning" where the types of
learnina are categorized as "verbal information," "in*ellectual skii1"
and "cngnitive strategy." For the first category he finds that
"organized verbal context" is an effective condition of learning and
for the-second category "the combining of subordinate (prerequisite)
skills." But for "cognitive strategies" he finds that "successive
encounters with problems requiring productive thinking" is the
required condition. The last 1s the USMES sEYateqy in a nutshell.

The research reported by Mary Budd Rowe¢' substantiates a further
aspect of the USMES rationale. The more structured type of cognitive
ckills are also furthered by the more open, involved and active modes
of learning. Evaluation of the USMES project (see response to question
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corroborates that the real problem solving mode of learning is no
exception. It also improves the rate of learning basic skills to
the extent discernible by the study.

Question 4: Is the content of these instructional materials scientifically
correct? -

The project, from the beginning, has had its materials under the
continuous scrutiny of social and natural scientists and mathematicians.
The majority of ‘the USMES Planning Committee are distinguished members
-of those fields, and every development and workshop team has college
level content and curriculum specialists as staff or consultants.
In addition the Project Director, the Associate Director for.Development
and some editorial staff have a science background. Thus, the material
has been checked for scientific accuracy many times before distribution
for implementation trials. - \ -
It is an important policy of the project that only real data is
used and that all the resource material is based on actual classroom
events or experiments. This serves the dual purpose of ensuring the
practicality and feasibility of all of our resource materials and the
accuracy of the statements in the context in which they are made.
Most of the resource materials have been viewed by hundreds or even
thousands of teachers and other educators. To date, no one has informed
us of a scientific or social inaccuracy.
USMES is aimed at the broad spectrum of students in qrades K-8.
Therefore, its main purpose 4s to produce a scientifically literate
population rather than specifically to train future scientists. - : 7
However, "literacy" is taken to mean a good deal more than "awareness"
of scientific methods and concepts. The thrust of the USMES curriculum
- is to produce individuals who are capable of applying their knowledge

and rational thought to helping solve personal, business, political

and other social problems that they will meet in any walk of life.

It is assumed that a large part of the population must collaborate

with specialists to solve the complex problems of today's society.

Thus, accuracy of content as well as process in materials for the

jeneral populace i< as important as it is in materials used in the training
.0f future scientists.

s
i

Question 5: Is the content of these instructional materjals educationally sound?

3 The evaluation of the instructional materials is still in

rocess. Results to date from an independent Boston University
evaluatien programé2 support all the basic assumptions. of the
instructional strategy and indicate that the material adequately
support those strategies. Tests of real problem solving processes
and abilities have indicated that USMES can have a Bositive effect,
while none is discernible in the absence of USMES.2 Results from
standardized comnutation and reading tests indicate that USMES classes
not only do as well, but probably better than, traditional classes in
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the key area of basics.24 Extensive interviews and classroom activity
analysis have confirmed that the USMES program strongly and suitably
affects attitudes and affective behavior. o
No negative side effects on any part of the student population -
have been discerned so far. On the contrary, we have documentation
of such variable cases as USMES being used with the gifted, the
physically handicapped, the emptionally disturbed and at age levels
from kindergarten to grade 8, with success.
The USMES program is particularly suitable for dealing with
value laden issues, because it leaves them to be worked out by the
children and teacher in the context of their own environment.
An USMES "challenge" brings the students! attention to a problem
recognized as one needing attention by people in the school or ) -
community. No direction is given by the resource material as to the values
to be given to different aspects of tne problem or of possible solutions.
Instead the students are to inquire, sometimes by polling, concerning
the interests and views of people who will be affected by their decisions.
The program makes no assertions about what are "right" or
nwrong" solutions to a given problem; Instead, the test of the success
of the students is the reaction of the public to whom they present their
findings or from whom they wish to get help in implementing their
canclusion. Perhaps these are the reasons why parents and community
have generally been supportive of children's endeavors arising out
of USMES challenges. We have yet to be faed with a problem of
parent or public resentment of any facet of our program. '

Question 6: Are the proposed and anticipated outcomes of the instructional
: materials desirable?

The broader issues raised by this question have been addressed
in part in answer to earlier questions. It js worth noting two new
aspects here. First of all,.the open nature of the materials avoids
sexyal, racial, ethnic or religious bias or stereotyping. In fact,
USMES challenges often ask the student to address and redress such
problems. Moreover, in use the USMES program has proven to be ¢
equally popular and useful across sex, race, and social backgrounds.

The other point worth making here it that as USMES is more of a
strategy of teaching than it isspecific content, it can and does
affect teacher behavior and. school programs beyond the time in which
USMES units are explicitly used. This is affirmed by the Boston University
interview data as well as our own documentation.

Question 7: Do these instructional materials present implementation
problems for the schools?

This question has been in large part answered earlier, particularly
in the answer to question 2.

In one way, implementation of USMES is easier than implementation
of more traditional programs. As the teacher can learn facts along
with the student, teacher preparation doés not have to extend already
overloaded content courses. Attitudinal change and classroom strategy
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is the key to successful teacher use and is built into our teacher
Preparation models and field trials.

Question 8: Are the costs’ for implementing these instructional materials
reasonable? ‘

The materials themselves (both written and Design Lab)_are very
reasonable, as has been indicated in answer to question 2. ° Teacher
training for utilizing a very different program is needed. Qur

model--two week workshops-- 1S neither cheap nor particularly
expensive, We are presently developing mass media approaches which

expense depending on the nature of the staffing already available
at the schools. The presence of aides, student teachers, community
volunteers, science specialists or others often takes care of this
need without any extra staff.: Otherwise, a cost effective way

must be adapted to the school. The attached excerpt from the
Design Lab manua) describes the a]ternativesx

Question 9: I[s the management (organization) plan adequate for producing
these instructiona] materials?

The Management/organizationa] plan is thoroughly addressed in
“The USMES Systems Approach to Development, Widespread Implementation
and Maintenance of a Rea] Problem Solving Program in Elementary C

y Schools." The development and tria] implementation of USMES

materialsare carried out in classrooms by teachers and students,

In the broadest sense, we have faced every issue as it has arisen and
ve believe we have a very effective organization at this point
to accomplish our purposes.

L

Earle L. Lomon
USMES Project Director
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(N
D. 1. c: USMES (Panel 1): Panel Responses to 9 Review Questioris

»

gﬂjflgﬁ SCIENCE AND MATHEMATICS FOR ELEMENTARY SCHODL (USMES) , -
. i :

USMES seeks to provide a problem solving-based supplementéry curriculum——-

for children in grades 1 -8 for the solution of cha]lengét baief upon

"real" problems. The project began in 1969 and to date hak geherated .

in conmercially prepared format 21 of the 32 challenges to be created, B $
The project has made available to the Review Panel all documents 2
relatéd to the project. The original proposal and followiny continua- <
tion proposals were reviewed. USMES teacher materials, student "How

To" cards, slides of design labs and other instructional materials

were examined. Interpal and external evaluation reportstwere also

utilized by the Review Panel. Implementation reports and discussion

with the NSF project manager also served as a basis in preparing the

following report. i .

Questibn 1: 1Is thefe‘k genuine need for these instructional materials?

A real pfoblem is defihed in the USMES curriculum project as one for
which: i ‘ '

(1) A solution is needed and not presently known,

(2) The students are involved in situations with all the
accompanying variables and complexities,

(3) The problem app]ies to some aspect of student life in
the school or community, and

(4) The problem ‘is ipch that the work done by the ?tudents
can lead to some| improvement in the situation.

The USMES project was formed in response to the recommendations of the

1967 Cambridge Conference on the Correlation of Science and Mathematics

in the schools. In addition, professional groups (NCTM, NSTA) have \
also supported the teaching of ‘problem solving and problem-solving

skills. Present curriculum materials do not have problem-solving as the

major focus. Although present curriculum materials may provide

Timited opportunities for children to apply problem-solving strategies,

they do not provide extensive applied problem-solving opportunities.

The USMES curriculum materials are designed to be used with children of
varying abilities and differing socioeconomic and ethnic or racial
backgrounds. The deciding factor here is really the teacher and
administrators. The USMES materials can not be used independent of

a teacher--they are not "programmed" for children to use independently
of adult intervention. The materials developed are primarily teacher
resource materials. Thus, the number of pupils these materials can
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be expected to reagh is directly proportional to the number of teachers
and administrators who know the materials, can effectively facilitate

the problem-solving processes, and have a commilment to teaching problem-
solving ski]ls. ,

There are no satisfactory alternative instructional materials in this
area. Bits and pieces of problem-solving opportunities appear in major
commercial texts and activity cards, but there is no cohesive curriculum
currently available that does what USMES does, namely, provide a curric-
ulum  with,practical problem-solving opportunities.

A project that provides opportunities for pupils to develop and use

these problem-solving skills is needed and might also have long term

. benefits for partfcipating students. The needs assessment provided by
USMES considers this .issue. National panel reports (Report of the

Panel on Youth of the President's Science Advisory Committee), Conference
reports (American Youth in the Mid-seventies, NASSP) and USOE publications
(Natiunal Panel on High Schools and Adolescent Education) support the

need for a real problem-solving curriculum. :

Question 2: Is there a.market fon these instructional matéria}s?

The problem-solving curriculum of USMES is urique. There is no curric-
ulum project or set of materials that provides problem-solving
challenges similar to USMES. The provision of units for grades 1 - &
affords problem-solving resources across a wide age span for teachers
and pupils.

The commercial market for a problem-solving curriculum of an inter-
disciplinary nature is not fully known. Mathematics, science, and social
science programs that have a problem-solving component do exist. However,
these treat particular strategies or techniques that may be useful in
solving particular kinds of problems limited to a discipline. There is

no set af curriculum materials that provides interdisciplinary problem-
solving ‘settings for grades 1 - 8. (

The products that the USMES project has produced are teacher resource
materials, The program was used with approximately 19,000 students in
719 classes in 1974-5 and the estimates for 1975-6 indicate an‘additional
14,000 students in 530 classes.

Question 3: Do these instructional materials possess a clear purpose
" and rationale? -~

The goal of the USMES project is to develop and conduct implementation
trials of 32 problem-solving units. The individual problems are clearly
described and specified in the USMES materials and are based on long-
range investigations of practical problems taken from the local environ-
ment. N ‘ .
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Inherent in the materials is the notion that children learn problem-
solving skills by involvement with a problpm that is real to them.

The materials are based.on a belief that problem solving is an ~mportant
skill to be learned and ‘that much mathematics, science, social science
and language arts may be learned within tfie context of student investi-

gations of meaningful problems. -

The materials are clear and easily understood and reflect the stated

philbsophy of the project- ~There are presently 21 units available for’

widespread jﬂmlemenfation. Additional support material available to

teachers Tncludés an overall guide, resource books, 2 lab manual,

=" ""How To™ cards, and background papers. These materials provide a
cohesive package for the teacher who implements USMES. ’

t The selection of challenges from the local environment provides for Pl
student as well as classroom teacher input. In this way challenges
that are significant for students are identified for development.

Question 4: Is the content of_ these instructional materials scientif-
ically correct? -

Our own examination of the materials- confirms the project director's
statement that the materials are (to the best of our knowledge) accurate.
The teacher resource books and the original and continuation proposals

give evidence that specialists from science, mathematics and social

science have been continuously involved in materials preparation and
revisions.

It seems especially important when evaluating or using the USMES
materials to keep i mind the portion of the curriculum to which they -

apply.

To some extent, the USMES "how to" cards provide practice on the
inteilectual skills or abilities children need to learn. But these

are used on a need-to-know basis and thus give a non-systematic

treatment of basic skills in science and mathematics. Teachers and
administrators need to plan carefully about time allotments and topic
selection.to ensure a comprehensive ‘treatment of basic skills. In
addition, USHES project personnel should continue to give attention to
the articulation of their naterials with the mainline instruction used” ™.
in schools. Assisting teachers in use of ‘the charts of skills, concepts,
and processes that accompany each resource book will help to avoid,
spotty treatment of disciplines. There 15 potential in the USMES units
for disagreement about what is studied and how the study takes place.
Advertisers, police chiefs, or manufacturers may not like the conclusions
or recommendations that result from studying real problems. That chance,
is worth taking, however, provided schools, principals, teachers, and .
children exercise prudence and responsibility in attacking problens and
are protected from undue harassment. In this way students may learn

that practical problems can generate alternative solutions. Value

3
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decisions are involved in the application of science and mathematics
and final solutions often represent difficult compronises with no
person or group totalty satisfied. '

Both English and metric measurement are used throughout the unit, but
the bulk of thé data in the Teacher Resource Books appears to be in
English units. We found no "How To" cards that dealt with metric
measurement. Beécause of the greater emphasis today on metric measure-
ment, the project should consider conversion to that system.

The problem-solving and interdiSCiplihary nature of the materials

gives learning opportunities for children of varying backgrounds and
aptitudes.  This learning should aid children who may become scientists
but could also benefit children who «hoose other ‘vocations.

Question 5: 1§4£ﬁ§~ggg§gn; of thes&iinstructional mgug_jé s_educa-
tionally sound?

Our judgment is that instructional materials are sound if the goals are
desirable and attainable, if the materials are suitable for helping

students achieve the gogls, and if adverse side effects can be minimized.
The USMES materials meet™these criteria. :

There will almost.certainly be problems when using USMES materials.
Among these are: a) use of the materials with immature youhgsters,
b) problems in equipping and staffing the design lab, c) safety problems
beth in and out of school, and d) solutions to problems with which some
-hersons may disagree (e.g., those in Consumer Research). Daspite these
"~ problems, the potentially desirable outcomes of USMES outweigh the
possibilities of adverse side effects. Provided that users exercise the
care and attention described in various documents from the developers,
the difficulties of adapting the materials to different types of
youngsters and to different school systems seem reasonable and“so}vable.

TR -
A problem that needs attention in the Teacher Resource Books istt?at of

,s

how to deal with:value-laden or-publicly sensitive issues. These lissues
may arise in various units as children-carry out their activities.. We
thought that the Consumer Rﬁ;ear h and Pedestrian Cross\ings Unitsihere‘
ones in which merchants and public officials might react negatively to
the findings of children, Teachers and' administrators should be
alerted to this possibility and given some advice on how to deal with
it. The project director repgrts no p50b1ems of public or parent Y;h
resentment of any part of the program.© However, tryouts have been R
carried out with only a few/select teachers. When thosi with less skill,
less training, and possibly less enthusiasm use the materials that
Situation may chamge.
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The challenges in the units we reviewed have the potential for giving -

students with different abilities and aptitudes the opportunity to’

display their strengths and work on their weaknesses. One child may

be skilled in the Design Lab but have difficulty in graphing data.

Ancther may be good at measuring and recording numbers but be less

than adept when reporting findings. Thus, both students may have the
¢y opportunity with USMES materials to. succeed with what they can do and

" to grow in those areas in which they lack skills.

The fact that precise strategies, methods, solutions, and procedures
are not prescribed in the materials encourages teachers to adapt the
challenges to their own community, school, and children. Sufficient
guidance is given in using the materials through the presentation of
data and anecdotal information to help most teachers. get started
successfully.,

it

Question 6: Are_ the proposed_and anticipated outcomes of the
instructional materials desirqble?

The USMES goals are ambitious. It is our opinion that they are also
desirable. Various documents cited in the original proposal show the
support for these goals by influential individuals and professional
societies. '

Several means have been used to document th achievement of these
goals by students. The Evalyation of USMES describes these effects
through results on staniagdized tests, reports from teachers 109s,
third-party evaluations®:2 and data gathered by participant teachers.

In general, students in USMES do as well or better on achievement
measures than their non-USMES counterparts. It has, however, been
understandably difficult to create valid and reliable situational
measures of problem-solving and group dinteraction skills. Our judgment
is that both internal and external evaluators of the project should -
continue .o work on these instruments because of their value to the
USMES project and other programs with similar goals. Attention should:
also be given to the development and validation of more easily admin-
istered paper and pencil instruments to:measure prob]em-so]ving ability
and student effect. .

The Shann report does bring out some of the problems that arise with

the USMES materials. Youngsters that are immature and undisciplined

have difficulty working together and progressing on USMES challenges

that are not carefully structured. Of course the hope is that the

USMES experience might foster these skills. The immediate problem for
the teacher, however, is contending with the individuals and groups in
the hope that they are progressing. Frustration by such, teachers is
inevitable--perhaps to the extent that they could not and should not

use these materials. It is our estimate that the proportion of teachers’
and students so affected is small but by no means insignificant.
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No evidence of sexual, racial, etknic, or religious bias was noted in:
the materials that we reviewed. The authors and developers were

.'apparently sensitive to these problems and avoided them. This

statement is based on less than a complete analysis of all materials
and pre-publication scrutiny with appropriate guidelines (e.g., those
developed for assessing bias of textbooks in California) gpouId be
done as the materials become finalized. . .

The USMES project personnel should be alert to a danger when the
process of problem solving culminates in printed, "tompleted" set§ of
materials. An important goal of this project is to fqster open,
reactive, autonomous probiem selection and problem-solving behavior by
teachers and pupils. Curriculum materials developed with that iritent
may become rigid and:fixed over time and original project purposes may
become undermined. We saw no evidence of this happening with the USMES
materials but wanted to point out the possibility of this occurring as
time passes and materials are more widely used and firmly established.

Question 7: Do these instructional materials present implementation
problems for the schools?

USMES training programs are based upon a simulation training sequence

with participants doing the actual challenges that will be Used by ¢

their students. Special training will be needed by teachers and <

administrators not only for the use of the materials but also for the

strategy of teaching based upon a problem so]ving§core. Three options .

are .available to a district for training teachers by using models

developed by USMES.5’ =“c§; ' * X

lf A local district can-gccept the sole responsibility t
provide resources. .- : ‘ S

2. A local district shares the\FésponsibiIity for teacher
training and progEam coordination with a college or
university.

3. Regional resource teams can be developed to apply a
"trainer of trainer" strategy for district schools.

¢ ,
One ‘difficulty when implementing USMES materials is in finding suitable
facilities to house a Design Lab. USMES suggestions offer good alterna-
tives including the use of Design Lab Carts. USMES staff admits that
problems concerning staffing a Design Lab may arise.

According to the available evidence, successful implementation on the .

district level has been assoctiated with strong commitment and support
by the district, a district person who is to be closely associated with
the project, strong on-site administrative support, and design labs.

L]
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Question 8: Are the costs for implementing these instructional
materials reasonable? ’

<

Estimates of cost per teacher for training in Chicago ($948) or Lansing
($969)_were evaluated as moderate when considered on a co per pupil
basis.7 However, the cost of implementing the total program is low

since there are no .individual pupil texts. Estimates of costs of

printed materials areabout $150 for 10 teachers. The cost of equipping

the Design Lab ($1,000) may not be realistic for all schools. Alternatives
to purchasing a complete Degign Lab are Suggested by IJSMES and include
"scrounging” and local fund raising. ’

Estimated replacement costssof about $200 for printed and laboratory
materials for 10 teachers do not appear "to be excessive_for second and
subsequent years. -Evaluation of the costs for training’ pointed out a

need for extending the training from a one-year. prograk to a three-year
program of training. Additional costs for extension of the trdining "
must be considered in the "replacement” costs. . ) |

Questian 9: Is the ménagemént/organization plan ade ,iate for producing

these inseructional materials?

L 4

USMES is organized around a systems approa%eg;p development, implemen-
tation and maintenance.8 The . components of” the system are organized
into categories of project resources and programs. A system chart
indicates the most important interactions among components and
component categories.® )

B4 -
USMES has made a consistent effort for all interested parties to provide
input into the development of the cnhallenges. The local school develop-
ment of the units provides a broad base of teacher and student partici-
pation in the design of materials. *
Internal monitoring of the program has gone along with the development
of the unit challenges. Exterral monitoring of the program has ‘ 4
substantiated that some of the goals of the program are being attained.
External monitoring has also indicated needed changes and revisions in
assessment instruments directly related fo measuring pupil performance
on the problem solving assessment instrument ¢ Review of the evidence
has shown a willingness on the part of the project personnel to make

‘appropriate changes as noted by the external ev luations.’/ Possibly

more attention should be placed in the recommer ation to.lengthen the
training period of teachers to 3 years. ° ,

The projett staff appears to be well balanced with respect to sex, race,
and types of expertise. Documentation of prbject activities has been
disseminated to NSF, to national organizaty,ns and to the lay public.

Qur view is that the overall organizaticn /and managenent of the progian
have heen adequate in directing the projett toward the attainment of its
goals. . :

P
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D. 1. d: USMES (Panel 1): Individual Panelists' Responses to 10th *
. Review Question: What are your general
impressions of the curriculum?

NSF Staff Note: Panel 1 submitted a general response of the whole
panel which applies equally-to all five curricula
reviewed by Panel 1. In addition, one panelist
submitted an individual comment which applies equally
to all five curricula reviewed by Panel 1, and one

/ parelist submitted individual comments on each
curriculum. :

Pane} 1's common response:

In addition to expressing its opinions on individual {rojects, the
panel wishes to express itself on curriculum projects in general.
The following paragraphs describe issues that the panel feels
strongly about and which we believe the NSF must- take seriously in
their deliberations regarding the Foundation'’s support of curriculum
development.

Long Range Implementation

The Review Panel expresses a concern with respé%t to all projects in
the area of long range implementation plans. Projects must make pro-
visions for long term teacher education programs with local school
districts to insure proper implementation and use. Lack of adequate
commitment to this issue in the past. has led to misuse, misconception
and a questioning of the actual value of the project itself.

A project must make provision in its design ta work with local school
districts in providing a systematic plan for implementation which is
mutually acceptable and cost effective for both the project and the
Tocal school. : -

Projects must also consider the implications of teacher education
proarams at the university Jevel if the project is someday to become
widely used. This must be considered by projects if the teaching
strategy employed is divergent from current practices and in light

of the fact that the 1ocaa schools will be the recipients of teacher
education programs. . N

Parent Involvement N

The school and the home have one common concern from the beginning--
the child. Therefore, education of children must be a teamwork
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effort. The child cannot be the victim of a tug of war over who
knows best for the child, because the result is frustration for
teacher, parent and child. Instead of the three R's, the three C's
need to be implemented. There must be communication, compromise
and genuine concern between home and. school.

Parents should and must be included from the:beginning when curriculum
materials are developed. However, care must be taken to remember

that parents are for the most part lay people and should not be over-
whelmed with educational jargon. Their contributions are important
not only because of their concern and knowledge about children, but
also because they are free of any constraints imposed by involvement

in the professional educational establishment.

'Child Development

It: is generally agreed that the most effective curriculum materials
are those which are adapted to the developmental level of the
children for whom they are constructed. This means that in any group
attemptirlg to construct new curricula, there should be one or more
persons who are solidly grounded in the field of child development.
This was not always the case-in the projects reviewed by the panel.
As a consequence avoidable errors in curriculum construction were
made and potential insights into the worth of particular materials
were Jost or net fully appreciated. NSF should seek to insure that
child development skills and knowledge are represented in government-
supported curriculum projects. !

Use of Supplementary Curriculum Materials

Each of the curriculum projects evaluated by Panel*1 is copsidered a
"supplementary" program in the sense that they do not intend to replace
or supplant established subjects or their entire arrays of curricular

j0als. For example, none is the mathematics program or the science
program. .

However, when these programs are truly integrated with or complement
established subject and skills areas, someone must confront the
difficult problems of interrelating the components. Projects, we
believe, have some responsibilities in seriously grappling with
these issues and providing guidance to'schools that go beyond

the narrow role of project implementation.

\
Development of process goals in problem salving behavior is a very
important, and long neglected, objective of evaluation. However, other
important objectives remain and should not he overshadowed. There
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are certain emphases in, say, mathematical skills and concepts that
inevitably result when the major focus is on the application of the
subject to "real" problems. The important role of mathematicg and
scientific disciplines as a useful tool is stressed. The danger
lies in the possible neglect of other aspects of the discipline.
Those responsible for the curriculum should be certain that the
unitary, systematic, otructural nature of the subjects is not

lost in the process. The knowledge and views obtained by the child
shogld not be of disciplines as fragmentary bits and pieces however
useful.

lle merely state here that supplementary prbjects should not avoid
responsibility for this difficult problem but should seriously 'e
award it comtinuous attention.

The Role of the Federal Government, in Curriculum Development

The Federal Government clearly plays a leadership rcle in curriculum
development, but the nature of that leadership needs to be carefully ¢
considered. . For example, is it better to use federal resources '
to build programs at a regional and national level and then attempt

to disseminate them to local school districts? Or.would there be a

better return by encouraging local school districts to improve their

own programs through staff development and local curriculum projects

that meet the needs of the community? - -

Teacher Involvement i -

The extent to which teachers are involved in the projects reviewed
by the Panel varies greatly. Since elementary school teachers are
the key to the effective outcomes of all projects for improved
learning of children, the Panel strongly reconmends that teacher
involvement is necessary in all stages of planning, development, and
implementation of the project efforts. .

Representation of Women and HNinorities

Project leadership and staff should be representative of a cross

section of the educational community. Involvement of minority group
members and women in the planning, development, implementation and
governance or advisory tasks has been missing in some of these .
projects. Key personnel in:at least two of the projects reviewed

were 1lmost exclusively white males. '

{
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In addition, it was also apparent that scme key- personnel were
involved in more than one project. This overinvolvement of project
staff not only 1imits the range of talents, abilities and insights
available but also limiis leadership of curriculum development to a
small group. The panel believes that NSF should encourage project
directors to have a broader representation of minorities, women and
key proféssionals on curriculum projects than is apparent in these N
projects. el .

Panelist: Dr..James R. Okey | -

My only concern with our review is that we may have been too tough’
on the projects. Most had modest budgets to carrv out their pro-
posals yet we expected exemplary and complete needs assessments,
researchreviews, research studies, development efforts, imple- o
mentation and dissemination plans, and readability stiudies to have
been completed during the first or second year of the project. With
the Timited resources available to the projects, such thoroughness

is impossible. ‘ :

Iy
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D. 2. a: MPSP: NSF Descriptive Information

PROJECT TITLE: Problem Solving Strategies and Applications of Mathematics )
_in the Elementary School (MPSP) \

. PROGRAM: Science Curriculum Development

PROJECT DIRECTORS: Professor George Sprinder
Professor John F. LeBlanc [

INSTITU}KON: Indiana University
DEPARTMENT: Mathematics

BUDGET: Total Granted: $515,000. ‘ ' t

Dates? ~4/10/74 - Present
PROGRAM OBJECTIVE: Science Education Improvement

; PROJECT OBJECTIVES: The development of modular instructional materials that
fgcus on the problem-solving abilities of upper elementary school
children (Grades 4-6), and the exploration of the utility of hand-
held calculators as a facilitating tool.

5/////’ PROJECT SUMMARY

0BJECTIVES

Project Goals. The development of modular instructional materials_ that
focus on the problem-solving abilities of upper elementary school children
(Grades 4-6), and the exploration of the utility of hand-held calculators

as a facilitating tool.

1. MPSP will identify a cluster of reasonable conjectures related to the
teaching and learning of problem solving.

. 2. MPSP will develoo instructional materials which will implement portions
p; of the conceptual model of oroblem solving.

MPSP will develop a conceptual moqel 6f problem solving.

The project will develop instruments to measure some aspects of
children's growth in problem solving.

4
5. MPSP will work with teachers to develop a model for the dissemination
¢ of the matqria] to classrooms across the country.

6! MPSP will develop some materials designed to teach problem solving in
, which the hand calculator is used.

7. MPSP will investigate the possibility of developing and using real
applications of mathematics. , )

ERIC o




ey

4

ACTIVITY PLAN

1. Refinement of a general problem-solving model.

2. Use and refinemen; of a problem difficulty Categorization scheme.

3. Research-inquiry based on conjectures from observations and tryout data.
4. Explore techniques for evaluating children's problem-solving performahce.
5. Develop four modules and subject them to field tests. “

6.. Conduct a mathematical probe for investigating the use of real appli-
cations of mathematics.

7. Conduct inservice training of teachers for field trial Tocations.

8. Use of{gg}EUTtant in order to have a broader input into the .
project, especially where expertise outside the project is required.
This includes an expanded use of the advisory board.

9. Engage in information dissemination for the project through journal
articles and professional meetings.

ORGANIZATION AND MANAGEMENT PLAN )

The Mathematical Problem Solving Project (MPSP) is sponsored jointly by
the National Council of Teachers of Mathematics and by centers at the
Mathematics Education Development Center (MEDC) at Indiana University, |
the University of Northern Iowa, and the Oakland Schools (0akland County,

Michigan). .

While each center will contribute to all of the tasks, no one center has;
the resources to accomplish all of the goals. The MEDC at Indiana University
is responsible for the coordination of the entire project. Additionally, -

the Indiana Center is responsible for the conceptualization of the problem- :
solving model, the overall plan for’and evaluation of materials, and the
research-inquiry aspects. The University of Northern owa Center has primary ;
responsibility for the developing of instructional materials and pilot-
testing at the Malcolm Price Laboratory School. The Oakland Schools Center

has primary responsibility for the classroom trials of the materials and,

in conjunction with Indiana University, for the conceptualization of the
dissemination model. The National Council of Teachers of Mathematics

will provide the vehicle for dissemination.

HISTORY AND RELATED PROJECTS: !

The project's first year has consisted of considerable planning and explo-

ing. They have produced drafts of three problem solving strategy modules

and field-tested two of them; they have conducted several instructional

probes, done observational studies, and explored problems of inservice

training; they have done experimentation with the hand held calculator P
as a problem solving tool; and they have prepared position papers on

problem solving and the conceptual model for the project.

37
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ONNEL:

Statement Concerning Project Leadership

The
bett

following changes in leadership roles have ‘been effected in order to
er meet the needs of the project and of the individua]sg}pﬂo]ved.

Gegrge Springer has served as the project director during the .
initial state of conceptualization and funding. He has left that <
-position in order to take over active leadership of the mathe- *
matical probe. ' .
John F. LeBlanc has been acting as project director for the prepara-
tion of this proposal and for effecting the organization of the
project for next year. He wilt be on sabbatical leave during the
1975-76 .academic year and will return as director of the project in

September, 1976. While on sabbatical leave he will serve the project

- as c0nsuktant and advisor on a one-fourth time basis.
% N

Jonald R. Kerr, Jr. will now serve as director of the Indiana Center
and as acting project co-director. He will share overall project .
administrative duties and will act as liaison with John LeBlanc.

David W. Wells will now supplement his duties as director of the
Dakland Center with the duties of acting project co-director. In
this capacity he will share in overall project administration.

!

fieorge Inmerzeel will serve as director of the UAﬁversity of
Northern lowa Center. He will spend one-half time on the project
and will be responsible for the direction of all activities of the
Northern lowa Center. He will be responsible for joint decision-
making with the directors of the other two centers in terms of
policies relating to goal modifications and implementation of the

project.

Agvtgnygpptg : !
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. Robert Dilworth ’ Dr. Jeremy Kilpatrick
thematician ™ Mathematics Education

lifornia Institute of Technology University of Georgia

. James Gray Dr. fugene tlichols
TM Representative Mathematics Education
Xas Florida State University
. ;
. John Kelley
thematician
jversity of California ;
at Berkeley . -
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0. 2. b: MPSP (Ranel 1): Project Director's Response to 10 Review
- Questions . L
The Mathematical Problem Solving Project (MPSP) (formerly, Erob]e;\\
Solving Strategies and Applications in the Elementary School) is a \

Indiana University, the Upiversity of Northern lowa, and the Oakland
Schools (Qakland County, -Michigan). The National Council of Teachers
of Mathematics is a co-sponsor. The general mission of the project
is focused on improving the problem-solving performance of fourth,
fifth, and sixth grade children, :

joint project of the Mathematics Education Development Center at \\\\\ 47

In order to accbmplish that mission the project has agreed on:the
following seven goals, .

1. To develop, field test and evaluate instructional materials
which are designed to improve <hild problem-solving
performance;

2. To develop evaluation instruments which measure child
growth in the problem-solving pgjocess;

3. To develop a conceptual model of child problem solving
which can be translated into a mgdel for problem-selving
instruction; -

4. To work with teachers to develop a reasonable and
effective way to disseminate the jdeas and materials
developed by the project;

To develop some materials which are desi@ned to teach
problem solving and in which “the hand calculator is used;

(&3]

6. To develop a focused cluster of conjectures concerning
child problem solving which can be the basis \for ongoing
research; ~

7. To investigate the pos§ibi]ity of developing and using
real applications of mathematics with 4th, 5th, and 6th
graders, -

The project intends tu produce and disseminate instructional materials,

evaluation instruments and ideas. The hope is that these will have an

impact on the mainstream mathematics curriculum materials and practices

. in the schools. In this sense project materials are regarded as being

prototypical,

: -~
" While each center will contribute to each of the goals, no one center

has the resources to accomplish all of the goals'. The MEDC at -
Indiana University is responsible for the coordination of the project.

00
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/ Additionally, the Indidna Center is responsible for the conceptual-
ization of the problem-solving modél, the overallsplan for and
evaluation of materials, and the research-inquiry aspects. The
University of Northern Iowa Center has primary responsibility for
the developing of instructional materials and pilot-testing at the

£ Malcolm Price Laboratory School. The Oakland Schools Center has
primary responsibility for the classropm trials of the materials
and, in conjunction with Indiana University, for the conceptualization

_of the dissemination model. The National Council of Teachers of
Mathematics monitors the realistic involvement of children and
e teachers in the project and will provide the vehicle for dissemination.

The background matdrials which follow are organized around the first
9 of the 10 questions posed to the review panel by the National
Science Foundation.

Question 1: Is_there a genuigelneed for these instructional materials?. =

.Problem sol¥ing has long been recognized by educators and parents alike
‘as an important goal of the elementary school mathematics curriculum.
Indeed, every e]emeqtafy school mathematics textbook is full of
problems. However, the problems which appear in the mainstream text
Material are mostly designed to develop skill with one of the basic
“ arithmetic operations. They do not promote the development of
;  general skill and confidence with mathematical problem solving.

The existence of a need is important, but the timé]inesg of that need
is equally important. Many good ideas and worthwhile projects have
died or withered simply because there were more pressing demands on
. the part of school personnel during the\project's lifetime. A project
> on mathenatical problem solving is most timely. High amonq the
% recommendations of the conferees at the Snowmass Conference (sponsored
. by NSF in June 1973) and the Basic Mathematical Skills Conference 2 .
- (sponsored by the National Institute of Education at Euclid, Ohio in
5 October 1975) was that an effort be made to improve the problem-
. solving performance, of students. Further, some other elements of
> the school curriculum, such as science and social studies, are
. already emphasizing the problem-solving approach. The schools are
- ready to cooperate in an effort related to mathematical problem
; solving. For instance, one of the principals in ODakland County was
: contacted to see if he would recommend an individual for the in-service
* program being conducted at the Dakland Schoofs Center. (Such school
o T administrators and teachers are besieged on every side by individuals
* seeking to use vhe schools to promote a new program of some type.
; As a consequence, both administrators e~d teachers must necessarily
“be hesitant, if not defensive, about be.oming involved in new projects.)
:This administrator assumed the appropriate posture of reluctance until
‘he heard it was a mathematical problem solving project. Then his
‘reaction was one of total support, indicating that of all the things
'n the mathematics curriculum, the teaching of problem solving clearly
needed such an effort. 51

o : : B .
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A full day of workshop activities wds sponsored by the MPSP staff on
Wednesday, April 23, 1975 at the annual NCTM meeting in Denver. In
the evaluation of the workshop the participants voiced unrestrained
enthusiasm for such an effort in problem solving. (Appendix R of
March 1975 proposal) :

The interest in problem solving can also be attested to by the
number of workshops given over to problem solving in the regional
name-of-site meetings of the National Council of Teachers of
Mathematics as well®as in meetings of state and local mathematics
associations. : Teachers have found that the problem-solving approach
in both science and social-studies has considerable merit. They
also realize that problem solving in mathematics is important, but
their previous training has not prepared them adequately to develop
children's.abilities and performance as they would like. A number ,
of leading mathematics educators have independently turned their
efforts toward studying ways of improving the problem-snlving
performances of teachers and children. Consequently, the support of:
. mathematics educators, teachers and ddministrators, which is the

N key to the success of any project today, is present for the Mathe-

matical Problem Solving Project. ‘

i1

This general interest in mathematical problem solving suggests a

need for tested materials and a scheme for dissemination. There

are other closely related needs. There is a need for a conceptual
. model for child problem solving which can be translated into an
) instructional model so that educators, children and the public can
understand the problem-solving process and its goals for instruction.
Such understanding is very important to the success of any innovation
in the schools.

There are currently no evaluation instruments available which can
. evaluate child problem-solving processes and identify strengths and

weaknesses. In order for developers, teachers, administrators, and’
the public to be able to make decisions concerning problem-soiving

. instruction, such instruments are needed. Consequently, the project

“is developing methods of evaluating the problem-solving process, both
to aid internal evaluation and to aid educational decision: making
“concerning problem-solving .instruction. ° ‘

There is a scattered research literature concerning child problem
solving. Mych of it consists of unrelated doctoral studies. There

-'is a need to provide leadership and focus to research in problem
solving. To this end the project is generating a focused set of
conjectures- concerning child problem solving. This list is being
generated directly out of work with children and will be made
available to the education community.

v
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There has been a long-standing concern.over the lack of problems
which have real-world relevance, involve real mathematics and yet
which are appropriate to elementary schnol children. The project is
investigating the potential for such problems. :

The advent of the hand calculator provides a useful tool in solving
certain kinds of problems. Since more and more teachers are looking
for meaningful ways to integrate hand calculators into their

~ -~ instruction the project i's investigating ways to use the hand

' calellator to enhance problem solving.

Question 2: is there a market for the instructional material s?

The MPSP aim is not to create a new curriculum., Instead the project
is trying to provide leadership in the form of materials and ideas
toward more effective instruction in a well-established part of the
curriculum. Many materials contain problems, but instruction in
problem solving has not proved effective. Moreover, there do not
. cxist appropriate materials to teach the mathematical problem-

- solving process to children.

Teachers are calling for materials which will help thém teach problem
solving, Teachers are also asking for help in finding meaningful
uses for the hand calculator. Even at this early stage in the
. project's life, commercial publishers have approached the project
directors about the possibilities of publishing materials which
are developed.

(uestion 3: Do_these ipsﬁrqgﬁjppgl_pdtpriqjs_pps§995_a_u}aar“pyrpg§q
- and_rationale? . -
The project is based on the assumption that problem solving is an
important and valued process. The process is descrited by the
v stages in the following child-phrased version of the classical
problem-solving model of George Polya. ' '

-- Getting to know the problem

I_ Deciding what to do

-~ Doing it

-- Thinking about whaf §5h have’done.

The project is developing materials that w11l Lutter equip a child
to deal with each of these stages. :

\
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Two approaches are being used. A module like “Introducing Fstimation"
is designed to develop skill with estimation which is a process which
can be a useful part of many problem-solving strategies, The broader
the child's repertoire of such processes, the better a child shouid
be able to deal with the "Deciding whdt to do" stage in the model. 4
S0 in this case materials are developed to directly increase
capability with one stage of the problem-solving model.

As a child experiences a sequence of such modules, the.card decks
of earlier wodules will -be mixed in with those of 1iter modules so
that the child will have experience with integrating and choosing
from among various processes,

\
There is an old adage that the best way to learn how to so]veiproblems
is to solve problems. The project is testing the wisdom of this adage
by developing carefully chosen sequences of problems with accompanying
hints and questions which will enhance a child's experience with the
problems. The hints and questions will be designed to imprcve a
child's proficiency with each of the four stages of the above model,
In addition to the two approaches to probiem-solving instruction
described here, others will be explored as they segm desirable,

It is worth emphasizing that the development of problem-solving
evalpation instruments is.needed to support the efforts of educational
decision makers to evaluate instruction in problem solving as well as
to support>the project's developmen#al efforts. These decision

makers need to have the means to evaluate the goals of any curriculum
innovations. Means do not currently exist for evaluat¥ng problem-
solving processes. Thus, the instrument development goal underscores
the project mission of enhancing problem-solving instruction in the’
mainstream of the educational curriculum.

Question 4: s the content of these instructional materials scientif-
ically correct?

The materials are directed toward the widest possible elementary school
audience in grades 4, 5, and 6. While their goal is to enhance
instruction :in the problem-solving process, the problems use a wide
spectrum of appropriate elementary school mathematics skills and
concepts, thus reinforcing other mathematics instruction., The
scientific accuracy of the products is attested to hy the qualifica-
tions of the iempers of the project policy board and advisory board
who are listed below. The policy board provides the onyoing leader-
ship of the project. The advisory board met for the third time on
November 17 and 18, 1975. At that meeting they unanimously endorsed
the scientific validjty of project activities, concepts and materials
to that date. ya 4

/

04

43




Policv Board:

George Immerzeel -- Professor|of Mathematics, Malcolm Price
- Lab School, University of Northern lowa;
: Board of Directors, NCTM
Donald R. Kerr, Jr. -- Associate Professor of Mathematics
i Education,| Indiana Universjty; Acting
Project CoiDirector ’

gohn F. LeBlanc -- Professor Qf Mathematics Education,
Indiana Udversity; Project Director,
- on leave |
. George Springer -- Professor of Mathematics, Associate Dean
: for Research, Indiana University
Maynard Thompson  -=- Chai.aman, Mathematics Department,
. Indiana University
David W. Wells -- Supervisor of Mathematics, Oakland

Schools (Pontiac, Michigan); Acting
Project Co—Direﬁtor -

Advisory Board: \a g \
Robert Dilworth -- Professor of thematics, California |
Institute of Technology
James F. Gray -- Vice President, yniversity Planring,
St. Mary's University; past board member,
. t fICTM
John L. Kelley - Chairman, Mathematics Department,
: University of California at Berkeley
Jereny Kilpatrick  -- professor of Mathematics Education,
University of Georgia :
Eugene Nichols -- Professor of Mathematics Education,

Florida State University; Director of
the Project for the Mathematical
Development of Children

e

Question 5: Is ;hegggpggpgij_ﬁhese_jpstructional materials
educationally sound? '

This questio. 1is more difficult to deal with than the one of scientific
aceuracy. Ihe materials are being developed through interaction with
children. Each module, once written, is pilot tested, revised,

pilot tested, and revised. During ea~h pilot testing, observations

are made, records are kept, tests are given and teachers are debriefed--

. all in an effort to gain every possible insight into the effectiveness

of the'materials and into possible jmprovements.
Children are different, and children do have difficulty in solving

problems. Attempts have been made to provide for the differences
and the difficulties.
= e
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Sore children have problems with reading. The project has used formats
with cartoon and picture presentations which involve few words as well
as formats with a higher word density.

Many children have problems with simultaneous conditions on prdblems
and with the use of certain strategies. These difficulties are

being taken into/account in Qﬁgglem selection. They are not, however,
being avoided.

\'.

To promote Student interest and involvement, problems are posed in

both real-world and whimsical settings. There are preliminary ’
indications that these efforts are successful. Children.have been

reluctant to leave their problem solving to go to recess. In some

instances, children are carrying their problems home to their parents

because of .their interest>-not just to get the answer.

Guestion 6: Are the proposed and anticipated outcomes of the
# in<‘-uctfonal materials desirable? .

&

The proposed ... ies of the project are improved problem-solving

confidence and, skill of children in grades 4, 5, and 6. The project

is generating ideas and prototypical materials with the expectation :

of enhancing problem-solving instruction in the mainstream mathematics
curriculum,.” - .

3
¥

There seems to be little danger of unfortunate side effects from the

efforts of MPSP as long as the new emphasis on problem solving is not
overdone. tlany good ideas go bad because they are overdone. This is

why MPSP is’not proposing a total problem-solving curriculum. It is N
rather proposing a more effective approach to a well-established

; portion of the curriculum. Basic computational concepts and skills

are still and will be an important part of the elementary school
curriculum,

Question 7: Do these instructional materials present implementation
’ problems for the schools? . ;

Yes, the new materials will’present some implementation problems.
These problems should be no greater than with any other change in the
curriculum. Teachers will have to become oriented to a new point of
vie toyard problem solving. Last week one of the new Oakland pilot
teachers made the following comment: )

A

\"Ihis booklet, this instructional guide, has been very
aluable to me. I am not math-oriented, and I have
ound that in working with the kids, it helped my way
f thinking; and 1 feel that everybody doesn't think

l§ke this. [ teach computation; I have taught it for:.

a'long time and do a fair job, but it doesn't mean I

can think like this. I think it has been yood for me

as. a teacher to have had this instruc(ion."




It is the project's feeling that with limited éxperience with project
problems and materials such a change can be anticipated. This view

is further borne out by preliminary testing (see Report of Teaching -
Problem Sort Tests Measuring Priorities For Problem Solving And

Estimation of Child Interest). . —
One of the thrusts of the pilot work with the teachers in the Oakland
Schools is to develop an effictent and effective procedure to orient
teachers to the materials and ideas of the project. This task is

made easier by the fact that the materials mandate no particular

tpaching format. They can be used in a self-contained classroom

or with team teaching. Children can work with them individually, in .

. dpall groups or as a whole class. The project is collecting data - . ' “
concerning the most efféctive formats for using the materials. This” :
data will become part of the teacher packet which will accompany the
materials.

No new, expensive materials or equipment will be required to use
MPSP materials or ideas. wWhile the materials will present an oppor-
tunity for the effective use o hand calculators, they will not
réquire “the use of hand calculators.

’ -
Question 8: Are the costs_for implementing these instructional

materials reasonable?

Continuing our discussion of cost--in .the lona haul it is anticipated
that there will be no additional cost to school districts who wish
to profit from MPSP development. It is hoped that MPSP ideas and
materials will have had an adequate impact on standard curriculum
~mterials to effect the desired changes. Three of the members of
the MPSP policy board (Irmerzeel, LeBlanc and Wells) are authors of
major elementary school text series. They see this desired impact
as a realistic goal. [t is, of course, a goal that will only be
reached after extensive evaluation of MPSP materials and ideas by :
the edycational community. The National Council of Teachers of
Mathematics has asserted its desire to be an important vehicle for
this evaluation. The yearly NCTM name-of-site meetings throughout
the country provide national gathering places for educational leaders
at all levebs. :

*o—

There w111 be some cost to those pioneering school districts who
want ton take part in the initial pilot testing and evailertion of
MPSP_ideas and matertals. This cost will largely be in the worm of
released teacher time and-possible teacher and administrative travel
expenses, ' R

~

. \\
Question 9: [s the m@pagpmen;/pfgan1zat1on_plaw adequate for

N\

~ produi ing these 1nstructional materials? ‘
The administration of the project is being accommlished at minimal cost.
The aervices of the six-ivan policy board ave avallable ar 1 cost
of 1-1/3 FTL. This amount includes the proJect director and the
Q -
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rwrectors of each of the three centers--all of whom are taking an o
active part in development as'well as administration. Wncertainties
with respect to NSF: funding commitments have had a negative impact

on staffing and efficiency in some cases. It was, however, the
general feeling at the November 17 and 18 meeting of the project
policy and advisory boards that the project is functioning cohesively
and effectively. -

- Internal evatuation i§ a major thrust (f the project. Qakland ‘ -hools
3 children are being tested on a pretecc, posttest basis, by a battery
R of tests--some project developed, some nationally normed. Each
: module_trial is accompanied by formal :esting and observation along
with intensive teacher deBriefing. Additionally, NCTM provides
internal monitoring of the project's meaningful and effettive
involvement of childven and teachers in the development.
)
External monitoring is provided by the MPSP advisory board and by.-
the project manager Dr, Josebh Payne at NSF. In addition, NSF
funded an external evaluation of the project during its first year.
This evaluation was conducted by Dr. Francis X. Archambault (see
Fimal Report: A Formative Evaluation of the Mathematical Problem
Solving Project, May 1975). This evaluation suggested several
changes in the project, particularly with respect to the administra-
tive structure. It is important to note that most of these changes
were effected and have proved to be effective. s

)

Finally, with respect to keeping NSF informed. We have communicated
with NSF in several ways, including proposals, evaluation reports,
“phone conversations, ard NSF site visits and attendance at advisory
board meetings. We have been and are open to greater communication
and will make every effort to increase that communication.

o
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D. 2. c: MPSP (Panel 1): Panel Responses to 9 Review Questions

.
MATHEMATICAL PROBLEM SOLVING PROJECT

N . b
This review of MPSP, the general mission of which is "to improve the
problem-solving performance of fourth, fifth and sixth grade children,"

is based on information from the following sources:

\

1. the original project proposal,

1
\

2. the continuation proposal,

3. project materials, papers and information supplied by thg
project directors, ’

4. ~the'}eport of an external evaluator,

5. discussion with the project manager.
The panel obtained a general’impression which pervades and affects
responses, to all the questions to which it addressed itself. Ve wish
to emphasize that we find this project in a very early stage of develop-
ment, a stage that is still largely exploration. Throuahout even the
most recent materials, one has the impression of promise gnd intention
and a continuing search for clear-cut-directions. . The concrete products
and results and tangible evidence of progress toward stated goals are
limited. The project is in its second year. We believe it is valid to
raise the question of what is a reasonable length of time to allot to
initial exploratory phases. ! ,

-

Question 1: Is there a genuine need for these instructional materials?

The need for these materials as assessed by the MPSP tends to be based
on conclusions reached at conferences held the last few years in such
places as Snowmass (Colorado) and Orono (Maine). In addition, certain
assumptions are made about the need as seen by educatoers. As stated in
the original grant proposal, "teachers and administrators alike are

, willing to accept a curriculum that would emphasize problem solving
and applications.” A further statement concludes, "the current
intellectual climate is right for a move in this direction."

With regard to research, the original grant proposal states that there
is "geneNal consensus" that school mathematics programs do not develop
problem-§01ving processes in children and that there is a need for
basic research in problem-solving.

kb

The need for this project seems to be based more on general feelings and
observations than on any formalized approach to needs assessment.
OrganiZing a conference to generate a need and making conclusions based

59
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on impressions from a selected segment of the population might well be
challenged. However, it is true that there do not seem to be many
suitable materials for use by the schools that stress the strategies
of problem solving for elementary school children. )
- N F IS
Question 2: Is there a market for these instructional materials?

. /
The need for good instructional materials focused on mathematical problem
solving appears to be great. Except for some attention in textbooks,

the techniques of problem solving receive little attention.

Whether or not there is "room" for inclusion of the MPSP materials in
the'curriculum depends entirely on the priorities of the school staff.
How the classroom teacher values the, proposed instructional method or
material is of prime importance. If the program is felt to be '
significant -to the educational growth of children, teachers will most J
likely find "room" for it. /
As far as disseminatign is concerned, there does not seem to be any !
specific plan other than to use the support and services of the National
Council of Teachers of Mathematics. However, various authors and staff
members have discussed problem solving ideas and plans at a number o
conferences and meetings held across the country,

One must realize that many . teachers and other educators will be "missed"
if"plans for dissemination are restricted to professional organizations
and casual meetings. A good market means not only a good product, but
also high visibility to insure wide dissemination.
If the final product follows the intent of the project and meets the
goals as stated in the original and continuing grant proposals, there
i5 strong reason to believe that many schools would be anxious to ude
the materials. There seems to be little disagreement over the fact
that there is a great need for this type of material at the elementary
school Tlevel,

Question 3: Do these instructional materials possess a clear purpose
and rationale? g

The general mission of the MPSP is to improve problem solving performance
of fourth, fifth and sixth grade children. Background material for the
project states seven goals invqlving the development, testing, evaluation
and dissemination of materials; the development of conjectures, a
conceptual model and evaluation instruments related to childrens' growth
in problem-solving ability; and the investigation of the possibility of
developing and using real applications of mathematics.

As overall goals, the intent is clear enough. But there are two major-’

difficulties in assessing the clarity of purpose as reflected in project
outcomes to date and the supporting rationale for existing materials.
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First, the expression of goals together with the limited quantity of
completed materials indicates a very early developmental stage:
exploration, investigation of possibilities, conjecture pnd search.
Throughout the proposal for continuation there is more a sense of
promise and intention than evidence of progress. One domimant
impression is that the project is still searching for clear-cut
girections. A positive aspect of this impression is what seems to
be a recognition of the need for careful research. On the other
hand, the range of possible alternatives in attacking a mission of

this magnitude is enormous and the need for a limited focus and system-
atic selection ot specific sub-goals is acute.

A related issue is that of the sequence of accomplishing the stated

goals. For example, it would seem that the development of a “cluster

of conjectures” concerning childrens' problem solving might have

preceded the development of a conceptual model of problem solving and

might reasonably have been expected as an outcome of the first year -

of the project. Yet the two appear to be parallel goals in plans §or /

the immediate future.

R i N S——

In general; we feel that the project should spell”out more clear]

the relationship among components. The seven goals are surely hot

independent. What is their interrelationship? For example, there is

needed a more detailed description of ‘how a conceptlal model might

generafe instructional materials. In fact, we find in general a

lack of specificity in indications of what criteria are used to select
, content and problems. ‘

!

A second major difficulty im assessing the clarity of purpose centers
around the failure to define more clearly what is meant by “problem -
solving." It is not clear how "success" or "growth" in problem solving
ability will be recognized or measured without a more specific
definition of the term "problem solving." Again, one assumes that
definition and specification of particular strategies or steps in
problem soiving will be forthcoming in the conceptual model to be
developed. In the meantime, a clear rationale for the particular
selection of tasks and problems represented in the existing materials
is impossible-to ascertain. . g
‘A more detailed rationale for the selection of tasks and activities from
the range of possible alternatives is needed. What criteria were used
in the choice of problems in present materials? A firmer conceptual
foundation for the generation of the specific strategies encouraged
in the problems would make development of materials appear less random.
For example, why estimation? Where does it fit in the overall picture
of strategies or approaches? What is the relationship between guessing
and estimation and exact answers? Does the project assume that there
is one best strategy for all children in the solution of a given problem?
If not, do the stated purposes provide for multiple approaches, optimal
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approaches, variations in preference and learning style? Do concerns
such as transfer to new and "real-life" situations (always assumed in
problem solving instruction), entail any special set of criteria for
problem selection?

Also related to the question of clear rationale is the extent 'to which
MPSP builds upon previous research. In the background material there
~is the suggestion that research ' literature bearing upon the project's
general mission is scarce or nearly nonexistent. VYet there is a long
history of psychological literature on problem solving. A legitimate
question, unanswered by project materials, is the extent to which this
Titerature™is or is not appropriate to the rationdle for project ‘
development. Has it been systematically explored? For example, how
do project materials take into account some well researched barriers
to effective problem solving, such as functional fixedness, psycho-
logical set, etc.?

In general, we find 1ittle indication that project developers have

inmersed themselves in the research literature that might bear in some
respect upon their mission,

One of the impressive positive features of the project is its study of
small group or team problem solving. The stated goals, purposes and
rationale might well clarify in greater detail the role, strategies
and anticipated outcomes specific to the context, in contrast to
individualapproaches.

# ]
7 b

1cally correct?

In a narrow and simplistic sense, one could interpret this question as
asking: Is the mathematics used or developed accurate and free from
error? The direct answer is "yes." But in a broader sense, the
selection of content for problems, for modules, etc., inevitably
involves assumptions, beliefs, predictions about the direction of
mathematical development and applications in general and depends upon
broad, long-term goals fot mathematics education. In the first sense,
the answer the project gives, i.e., the credentials of Advisory and
Policy Boards speak for the validity of content, might be satisfactory.
But such a response is certainly inadequate from the standpoint of the
broader interoretation of the question. If "correct" can be interpreted
as meaning more than narrow "accuracy," then selection of ‘content and
exclusion of other content is value-laden and there is by no means una-
nimity of opinion in professional mathematics or mathematics education
as to selection or emphasis on particular content. Thus this question
may need to be addressed more seriously by project leaders as the
rationale for particular content inclusion.

Question 4: Is the content of these instructional materials scientif-

62

51




For example, it may be that what doesn't appear in materials is as
important to consider as what does.: When mathematjcs is seen as an
application for nreal-1ife" problems or as evolving out of problem
situations at this level, there are particular areas of mathematics
that receive considerable treatment (e.g. measurement, graphing,
statistics, etc.) while others may rarely be utilized. Furthermore,
there is the danger that the mathematics appears fragmentary and loses
a sense of structure and systematization and unity. When materials
are designed as supptementary, they need not carry the full burden of
systematic content development but it is probably legitimate to ask
materials developers to address the question of what portion of the
regular curriculum objectives is being met and in what specific ways
do project materials integrate with, complement or assume as pre-
requisite the existing mathematics programs of the schools. . Surely it
is inefficient at best to carry on project activities as completely
independent of and in addition to regular mathematics curricula. The
relationship needs to be clarified as a guide to schools which want

to use project materials.and ideas. :

Wwhile materials already developed are mathematically accurafe, we wish
to stress a continuing need for monitoring of all printed m terials by
_an expert in the subject matter. We note that two members ¢f the staff
" at the Indiana site will be performing this function. However, a
project cannot completely monitor, in terms of confent accurdcy, what
actually happens day-to-day in classrooms. The role of the eacher and
the level of the teacher's understanding of the subject are e
significant in programs that are flexible and’encourage creati\e
approaches to solving problems. It would be useful if all .projects

of this type provided their considered opinions of the educatiomy]
background that_their programs assume Or require of teachers. That is,
we believe that curriculum projects can provide helpful guidance to
teacher education at pre-service as well as in-service levels.

Question 5: Is the content of these instructional materials
educationally sound? & ’

Some issues of educational soundness will be dealt with under a later
question on implementation. But there are few absolute criteria avail-
able to judge educational soundness. viously it is a very complex
matter. What is reasonable to expect gz that a project show evidence
it has.recognized issues of educational soundness and demonstrate it
has seriously and systematically come to grips with those issues.

Examples of positive educational direction taken by MPSP are the study

of group problem solving and the investigation of the rise of calculators.
Evidence in the.proposal and materials indicates sound approaches to these
investigations. But partially because of the importance and currency of
these educational issues they are controversial and thus may invite some -
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adverse reaction. We are already aware of considerable, well-publicized
reaction to the role of calculators in the schools. To what extent are
project leaders prepared to provide public information and education
concerning the role of calcalators? To what extent should such projects
be expected to justify calculator use and answer legitimate concerns
about possible negative effects of calculator use such as those voiced
by a chapter of the NAACP?

We are ‘concerned by the seemingly exclusive reliance on paper-and-pencil
methods in the instructional materials., Project information should
speak to the possible role of manipulative materials and the relation-

ship of such materials to their modules and card decks. We also -

question the quality of -the card deck materials and find many of the
problems unimaginative. Are these really superior to a set of problems

© "that might be developed by individual school districts on a local basis?

Most significantly, we find it difficult to discern a consistent set of
criteria for selecting problems or a clear relationship to differing
cognitive levels, - '
Another ‘concern is the readability of project materials. Praject infor-
mational material. does speak to this issue but we question whether the
solutions presented are adequate. It isinsufficient to test by having

a few children try 'to read materials when more sophisticated readability
tests are available. Furthermore, the statement that because of reading -
problems, materials are presented in cartoon format is facile and
superficial. Certainly reading is no easier when the words are

presented in cartoon "balloons” as' issuing from the mouths of cartoon
characters than when presepted in traditional form. In ¥re Estimation
booklet, for example, the pictures do not carry any of the burden of
communication at all and the crowding of printed 3§rds into cartoon

"bal loons" makes them more difficult to read. The reading tevel of
materials and individual differences in reading ability are jssues of
significant concern in assessing educational soundness and deserve more
Sserious ‘attention from project developers than project infgrmation
indicates. It is no doubt possible to use cartoons effectively so that

pictures actually copmunicate. Present materials give little indication
of this, ~

Another possible reason for use of cartoons is one of motivation. Have
project developers found greater interest in chrtoon formats than standard
problem presentation formats? Furthermore, the pros and cons of cartoon
use should be considered in depth. Entertainment value is, of course,

not the overriding factor in instructional choice.

The question of motivation and interest are pertinent to the issue of
educational soundness. Project background materials appear to make the
assumption that problems are interesting to childrer of this age if they
are either real-world or whimsical. This assumption is a little too pat.
Has there been or is there planned an investigation of what constitute
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interestinb problems and what is meant by "real-world"? What is "real"
and "familiar" to chijdren? And to which children? Surely there are
individua1;-regiona] and other differences.

5 Another question which should be conéidered to a degree greater than
that indicated is that of individual differences in learning style,
cognitive preferences, intellectual ability, etc. To what extent do
project mateyials take into account and adapt to varying cognitive
levels? What are the project's detailed plang for relating the
problems, materials and strategies to these complex issues of individual

variation?

’

Finally, there are instances in which we question the ‘interpretation of

particular strategies. While we concur that estimation is an important

skill and useful strategy, we believe the basic notion is distorted

when children are told, after making a "quess,” that there is a “correct

guess"! (See card deck for estimation module.) Ideas of guessing,

estimating and giving "correct" or acceptable answers are muddled: in °

this module.

Question 6: Are the proposed .and anticipated outcomes of the
instructional materials desirable? o

A brief answer to this question is necessitated at this early stage of
development. The proposed outcomes and yoals are surely desirable ones.
Fey could quarrel with .the desirability of increasing childrens'
capabilities in soiving problems, however limited the domain. The
impact of the materials is almost impossible to predict until much more
material is produced.. Effects on school programs and other curriculay

areas will be consideﬁgd under the question on implementation. )

.
R

However, there is a need for closer attention to the problem content \ .
with respect to bias angd stereotypes. Someone with awareness of subtle
stereotyping should monitor probiem content. For example, the probliem

relating to the woman who conceals from her husband the price she pays

for a dress is one which ‘reinforces a sexist stereotype. (See module

on Organized Lists.) ' . .

> Question 7: Do these instructional materials present imp]ementatibn
problems for the schools? .

The strategy for implementation and diffusi.of any innovation is at

best a difficult undertaking but a most important one. It must be

given major attention and consideration. There must be dedigated

leadership and an enthusiastic staff to.realize the goal of assimulation

within the accepted school curriculum. ~Concerning the MPSP, teachers |
must both feel a real need and have the expertise to deal with the '
program, This is true of any proposed curriculum project. As this is

largely a supplementary program, it must be viewed by teachers as a \
most effective if not necessary addition to the curriculum. As we know, \\
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supplementary programs are often overshadowed by programs considered
more basic. A point could be made that the MPS Project might be better
described as one to complement an existing program rather than to
supplement. ' -

It becomes apparent that staff in-service programs must be established
if this project is to become a reality and is to attain any degree of
success. It could well be said that in-service education (staff
development) may be more important than the development of new
materials.

Several thrusts are necessary to help insure that teachers have the:
background, knowledge, and skills necessary to implement the MPSP in

the classroom. That teachers have similar backgrounds is an assumption
often made in devising in-service programs. The fact that this assumption
is invalid makes it impertant to structure alternatives and optidns

within the staff development program,

Certainly research on child problem-solving and general problem-solving
strategies are . important components of any: in-service proqramf‘ There,

must be a general wrientation to mathematical problem solving--an area

This emphasis should be coupled with a review of how children learn,
grow and develop. Mathematics must be appropriate for learners at
various developmental stages and reflect the order in which some mathe-
matical topics must be learned. Our knowlédge of how children learn is
constantly developing and must therefore influence the decisions of
those who develop curriculum.

To make it‘realistic for staff, it is reéommended that in-service tech-
niques be employed that stress simulated problém-solving and role-

playing activities.

Since the inclusion of calculators is a possible addition to the MPSP,
attention should be given to their use as a classroom instructional
devige,

The MPSP does not seem to pose .any special problems for existing organ-
izational structure within the schools. Actually, the plan would seem
to fit any building or classroom organization, Its inherent flexibility

. would allow for implementation in schools ranging from the traditional

to the open,

In the use of activity cards, it would be well to identify the various
mat.rials called for and to have them ready for use. In fact, a teacher
reference list tdentifying these materials would be a valuable addition
to the program allowing for easier and more efficient organization.
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If the program is to iné\ude the use of calculators, budgetary require-
ments must be faced. It goes without saying that calculatc.s must be
available to all children capable of using them in the program.

While the MPSP materials are supplementary to a basic math program and,
therefore, not necessarily needed by all students, they must be suitable
and appropriate for all- who find them rewarding in terms of motivation
and growth. For instance, it would be appropriate for some schools and
for some children to have bilingual materials. Activities must also
comfortably fit the wide range of abilities and interests exhibited in
elementary schogl children. .

while activities may be appropriate to a range of abilities and interests,
they may not necessarily be appropriate to the intent of the project and
the welfare of the learner. Implementation of activities that fall short
of stated goals may result in a waste of time and talent. If a primary
goal ¥ to add ingredients which will develop the students' ability to
use their mathematics with confidence in situations they are likely to
encounter in their lives, there must be a far greater stress oOn impie=-
menting a program which stresses “hands on" activities. The MPSP
learning problems seem at least at-this point to be dominated by "pencil
and paper exercises." In addition, the content and learning activities
muét be useful to the child is he or she develops and must also

extend accurate interpretations of the world. Again, there is some
question whether these goals have been met in the present MPSP
instructional materials.

Implementation can be slowed or completely blocked by a public unwilling
to accept change. Can the needs of students be adeguately met uniess
there is some enthusiasm or at least an acceptance of new programs by
parents and the general public? We must find a way to modernize our

. programs in concert with the public. This means not wnly solicited

and unsolicited reaction to programs but also direct public involvement
in proposed and ongoing educational programs. Although stated as an
important goal this point seems to have been forgotten in the past and
future™plans of MPSP. :

Programs can hardly be implemented if the reading and language needs of
the learner are not met. Any program of instruction largely depending
on the written word must take into account a very wide range of reading
proficiency. It would appear that this issue needs further emphasis as
it pertains to the activity cards used in the MPSP.

One issue that needs to be raised concerns strategies for local imple-
mentation. This can be a problem of the greatest significance. The Panel
is of the opinion that -the local plan for dissemination and implementation
of curriculum should be examined carefully. A well-defined structure for
change and innovation on a local school Fevel would seem to be most
important. The Panel feels strongly that unless there is a team approach
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to curriculum revision, Tittle will be accomplished in terms of needed
change. Commitments and support must be diverse and continuous and
must not be allowed to center on éne agency or one person. An
enthusiastic team of teachers, principal, children and parents help to
insurg\éhat change will be both implemented and disseminated. This is
a real’ehallenge and one that calls for the very best efforts by any
who contemplate change or consider themselves agents of change,

Question 8: Are the costs for implementing these instructional
' materials reasonable?

Costs for the implementation of this program on a school district basis
would ‘seem reasonable. However, it is aSsumed that the durability of
learning materials will improve to the point where replacement will not
be a prime consideration. It is feared that the quality of present
materials will not withstand the stress of an average classroom of
elementary school children and, consequently, replacement needs would
become an Jmportant factor.

In addition to material needs, funding for in-service education is a
matter that must Be considered in overall cost. This is so important
that most careful consideration should be given to providing sufficient
funding for_quality staff development. programs ? -

Certainly it must be recognized that there are other ways in which a.
school district might spend equal funds to accomplish the purpose of
upgrading the ma}hematics program. While it is not our purpose to
investigate possfble options, it should be pointed out that programs
that start at a district Jevel involving the enthusiastic support of
many are the most likely to stand a chance for success as far as
assimilation and implementation are concerned. There is much to say
for a model which will help schools to develop curriculum at a local
level with local educators playing an active role in the initiation,
development and evaluation of curriculum projects.

Question 9: Is the management/organizational plan adequate for
& producing these instructional materials?

The complexity of the project in attaining the identified goals as well
as the advantages and disadvantages of the multi-site plan to accomplish
this undertaking is recognized. There is documentation of interaction
and communication between the site personnel, including coordinated
efforts on the review of materials developed at each site. The extent

- of this communication is unclear. Also, the question is raisea, "What

was the response of the project staff to the recommendations made by

the external evaluation?" [t seems that a concerted effort must be !
made to improve continually the communications within and between siteg
for quality and efficient development and evaluations of the instructional
materials and the changes effected.
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On the basis of the information provided to the Review Panel, we are
apprehensive about the lack of clarity of the conceptual models and
. how these models are being used to direct the activities developed,"
the instructional approaches followed in the implementation of these
activities and, in turn, the assessment of change in student behaviors <
for improved problem solving capabilities. The management plan,
dealing with the project objectives simultaneously, raises concerns
with respect to unification of development of materials, try-out of
them, revisions, the instruments for evaluation, and the conditions
under which measurements of change are to be made. Furthermore, the
. . - management-organization plan should be carefully reviewed in an effort
to ascertain whether.or not this project has selected the most
desirable of the possible alternatives to accomplish its.pbjectives,
whether it is desirable to continue operations from three sites and’
whethes cr not a more systematic approach to the sequence of activities
in accomplishing its proposed purpose is more desirable. E

The Panel recommends that consideration be given to increased membership
of the Advisory Board as well as to a more active. role of participation
by members of the Board. Although members of the- Advisory Board repre-
sent expertise in areas of the project efforts, a person or persons
with specific expertise in learning and teaching mathematics.at the
upper elementary school level and/or in the psychology of learning

would be expected to enhance the contributions of the Advisory Boa(d.

B [
It is the understanding of the Review Panel that the efforts of the
National Council of Teachers of Mathematics to initiate a project in
problem solving culminated in the co-sponsoring of the initial proposal
with Indiana University who had similar interests. The continuing role
of the National Council of Teachers of Mathematics in this project is
not explicit nor has the Panel found documented commitment. Clarifica-

tion needs to be made on these matters.




i :
D. 2. d: MPSP (Panel 1): Individual Panelists’ Responses to 10th
Review Question:  What are your, general
) mpressions of the curriculum?
. \

NSF Staff Note: Panel 1 submitted a general response of the whole
. panel which applies‘equally to all five curricula
reviewed by Panel 1. In addition, one panelist
submitted an individuaf comment which apﬁlies equally
to al1 five curricula reviewed by Panel 1, and one

/ . Panelist submitted individual comments gn each
" curriculum. - '

Panel 1's common response: ;
In addition to expressing its4opiiions on individual pfojects, the
panel wishes to express itself on curriculum projects in general.

- The fé1lowing paraaraphs describe issug;gthat the panel feels
strongly -about and which we believe-thd NSF must take seriously in
their deliberations regarding the Foundation's support of curriculum

development. i '

‘ !

Long Range Implementation

The Review Panel expresses/a concern with respect to all projects in
the area of long range implementation plans. Projects must make pro-
visions for long term teacher education programs with local school
ﬂistrﬁcts'to insure proper implementation and use. Lack of adequate
commitment to this issue 'in the past has led to misuse, misconception
and afquestioning of the actual value of the project itself.

) )
A proﬁebt must make provision in its design to work with local school

districts in providing a systematic plan for implementation which is
mutuaﬂly acceptable and/cost effective for both the project and the

. local school.

. |
Projects must also conslider the implications of teacher education

programs at the universtity level if the project is Ssomeday to become
widely used. This must| be considered by projects if the teaching”
strategy employed is diYergent from current practices and /n light
"of the fact that the 10ﬁal schools will be the recipients(of teacher
\

education programs.

Parent Involvement \ )

\ . ' )
The school and the home have one common concern from the heginning--
the child. Therefore, eduRation fghildren must be a teamwork

\ -




effort. The child cannot be the victim of a tug of war over who
knows best for the child, because the res 1t is frustration for
teacher, parent and child. Instead of the three R's, the three C's
need to-be implemented. There must be,ggmmunication, compromise

¢ and genuine cohcerrs between home and_school.

rents should and must be included from the beginning when curriculum
makerials are developed. However, care must be taken to remember
that parents are for the most part lay people and should not be over-
whelmed with educational jargon. Their contributions are important
not only because of their cancern and knowledge about children, but
also because they are free of any constraints imposed by involvement
in the professional gducationa] establishment.

Child Develepment

It is generally agreed that the most effective curriculum materials
are those which are adapted to the developmental level of the
children for whom they are constructed. This means that in any group
attempting to construct new curricula, there should be one or more
persons whc are solidly grounded in the field of child development.
This was not always the case in the projects reviewed by the panel.
As a consequence avoidable errors in curriculum construction were
made and potential insights into the worth of particular materials
were lost or not fully appreciated. NSF should seek to insure that
child development skills and knowledge are represented in government-
supported curriculum projects.

Use of Supplementary Curriculum Materials

Each of the curriculum projects evaluated by Panel 1 is considered a
“supplementary" program in the sense that they do not intend to replace
or supplant established subjects or their entire arrays of curricular
goals. For exampie, none is the mathematics program or the science '
program. -

However, when these programs are truly integrated with or complement
established subject and skills areas, someone must confront the
difficult problems of interrelating the components. Projects, we
believe, have some responsibilities in seriously grappling with

these issues and providing quidance to schools that goes beyond

the narrow role of project implementation. .

Development of process goals in problem solving behavior is a very
important, and long neglected, objective of evaluation. However, other
important objectives remain and should not be overshadowed. There

¢
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are certain emphases in, say, mathematical skills and concepts that
inevitably result when the major focué is on the application of the
subject to "real" problems. The important role of mathematics and
scientific disciplines as a useful tool is stressed. The danger
lies in the possible neglect of other aspects of the discipline.
Those responsible for the curriculum should be certain that the
unitary, systematic, structural nature of the subjects is not

lost in the process. The knowledge and views obtained by the child
should not be of disciplines as fragmentary bits and pieces, however
useful. )

We merely state here that supplementary projects should not avoid
responsibility for this difficult problem but should seriously
award it continuous attention.

The Role of the Federal Government in Curriculum Devé]opment

The Federal Government clearly plays a lTeadership role in curriculum
development, but the nature of that leadership needs to be carefully
considered. For example, is it better to use federal resources

to build programs at a regional and national level and then attempt
to disseminate them to local school districts? Or would there be a
better return by encouraging local school distrigts to improve their
ovn programs through staff development and local curriculum projects
that meet the needs of the community? .

Teacher Involvement !

The extent to which teachers are involved in the projects reviewed
by the Panel varies gqreatly. Since elementary school teachers are
the key to the effective outcomes of all projects for improved
learning of children, the Pariel strongly recommends that teacher
involvement is necessary in all stages of planning, development, and
implementation of the project efforts.

Representation_of Women and !Minorities

Project leadership and staff should be representative of a cross
section of the educational community. Involvement of minority group
members and women in the planning, development, implementation and
governance or advisory tasks has been missing in some of these
projects. Key personnel in at least two of the projects reviewed
were almost exclusively white males,




In addition, it was also apparent that some key personne] were
involved in more than one project. This overinvolvement of project
staff not only 1imits the range of talents, abilities and insights
available but also limits Jeadership of curriculum development to a
small group. The panel believes that NSF should encourage project
directors to have a broader representation of minorities, women and
key professionals on curriculum projects than is apparent in these
projects.

panelist: Dr. James R. Okey

My only concern with our review is that we may have been too tough
on the projects. Most had modest budgets to carry out their pro-
pcsals vet we expected exemplary and complete needs assessments,
research reviews, research studies, development efforts, imple-
mentation and dissemination plans, and readability studies to have
been completed during the first or second year of the project. With
the limited resources available to the projects, such thoroughness
is impossible.




D. 3. a: PMDC: NSF Descriptive Information
PROJECT TITLE: Project for the Mathematical Development of Children (PMDC)
PROGRAM:  Science Curriculum Development
PROJECT DIRECTOR: Dr. Eugene D. Nichols
INSTITUTION: Florida State University
DEPARTMENT: Mathematics Education
BUDGET: Total Granted: $815,800
Dates: 6/1/74 - Present
PROGRAM OBJECTIVE: Science Education Improvement
PROJECT OBJECTIVES: To gain new insights into the ways in which young
children (Grades K-3) acquire mathematical concepts and skills.

It is intended that these insights serve as a potential basis
for future curriculum and instructional development.

PROJECT SUMMARY
OBJECTIVES
Project Goals. The main emphasis of the Project is on the investigaiion

of the ways in which children succeed or fail to learn mathematical concepts
ard skills. More specifically, the Project has the following nine objectives.

1. To develop interview techniques with individual children, which will
result in insights into children's modes and patterns of thinking.

2. To work with teachers to develop techniques for evaluating individual
children's understandings in mathematics, mainly through observations
and interviews.

3. To develop and test techniques for reliably assessing the understandings
and skills children have when entering the first and second grades.

4. To study the feasibility of teaching children some selected concepts
and skills which are not ordinarily taught in standard curricula at
this age level. '

5. To study the feaéibility of teaching the usual first and second grade
level concepts and skills, but employing different approaches with the
aim of achieving greater success.

6. To develop modules, including various aids, in pursuit of the above
five objectives. 74
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7. To identify those practices with which teachers succeed: to capture,
refine and extend these practices to other teachers.

8. To explore ways in which teachers can successfully learn to incorporate
into their daily practice the materials produced and findings obtained
in meeting objectives one through seven.

9. To develop techniques and procedures for evaluating all activities
pursued in meeting objectives one through eight.

ACTIVITY PLAN:

The PMDC staff have adopted a general plan of using teaching experiments

and interview techniques to explore a selected list of conjectures. The

FSU site will have four principal investigators, each with full time
responsibility -to the project, plus the support staff and facilities for

the headquarters of PMDC. The studies to be conducted deal with conjectures
in four areas:

1. Relation concepts, with particular emphasis on equality

2. Numeration--Symbolization -

3. Place value

4. Basic operations, with emphasis on addition and subtfaction
These are the same areas of investigation as -the studies at the Georgia site,
but the plans are for coordinated and complementary studies, rather than
duplication. The Georgia site will have four Principal Investigators each

devoting one-third time to PMDC. 4

ORGANIZATION AND MANAGEMENT:

General policy oversight for PMDC is vested in an Advisory Board the members
of which are listed under personnel. The project operates at two sites:
Florida State University and the University of Georgia. The Director,

Or. Eugene Nichols of Florida State University, has overall management
responsibility for the project. Dr. Tom Cooney of the University of Georgia
serves as Coordinator at that site and Dr. Merlyn Behr serves as coordinator
for investigations at the Tallahassee site. '

HISTORY AND RELATED PROJECTS:

PMDC was one of four proposals supported as the result of commendations
made by the Mathematics Education Panel in January 1974.

The project has engaged in a series of studies to investigate the way
children succeed or fail in learning mathematics concepts and skills.
Interview techniques and exploratory teaching experiments have been used to
study children's patterns and modes of thinking.

79
64




During 1974-75, the project had a subcontract of $75,000 to the University
of Georgia and a subcontract of $14,800 to Ohio University for support of
investigations at those institutions. In addition, work of investigators
at the University of Texas was supported from funds administered at Florida
State University. ’

Due to budgetary and other concerns, the project was consolidated into only
two sites for 1975-76. .

PERSONNEL :

Florida State University. Dr. Eugene D. Nichols, Director and Principal
Investigator; Dr. Thomas Denmark, Associate Director and Principal
Investigator; Dr. Merlyn Behr, Site Coordinator and Principal Investigator;
Dr. Cynthia Clarke, Principal Investigator, and Mr. Max Gerling, Technical
Assistant.

University of Georgia. Dr. Thomas Cooney, Coordinator of Athens Site;

Dr. Larry Hatfield, Principal Investigator; Dr. William McKillip, Principal
Investigator; Dr. Leslie Steffe, Principal Investigator; and Dr. L. Ray Carry,
Consultant for Internal Evaluation, University of Texas.

Advisory Board: The current Advisory Board would continue in the same
capacity. The Board consists of the following individuals:

Or. Edward Begle Dr. Gerald Rising
Stanford University ‘ Jniversity of Buffalo
Dr. Walter Dick i Jr. Charles Smock
Florida State University University of Georgia
Mr. Edgar Edwards Dr. Stephen Willoughby
State Supervisor New York University
Virginia

Dr. Lauren Woodby
Dr. John LeBlanc Michigan State University
Indiana University
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D.3.b: PMDC (Panel 1): Project Director's Respoﬁse to 10 Review Questions*

INTRODUCTION

A two-day conference supported financially by the Florida State University
and held in Tallahassee in September 1973 was a forerunner of the Project .
for the Mathematical Development of Children (PMDC). The conference

was designed to make an assessment, by knowledgeable individuals, of the
effect of the past curriculum efforts in mathematics education on the
teaching of mathematics in the elementary grades and interpret this effect

in terms of future needs. The proceedings of the conference were published
and the publication is available from PMDC. For the contents and the
participants of the conference see Enclosure 1 (Table of Contents -
Proceedings of the Conference on ther Future of Mathematical Education).

The participants in the conference, séveral of whom had extensive experience
in curriculum development, recognized that cyericulum construction in
mathematics had traditionally taken the form of a five-step process:

1. Logical analysis of the subject matter to be presented,

2. 1Individuals possessing the needed competencies are selected,

‘Through group interaction, outlines are developed and consensus established,

3
4. Various individuals assume writing responsibilities for portions of the
curricula,

5. Drafted material is reviewed for completeness, consistency and integrated
across different authors' portions.

PMDC represents a departure from the procedure outlined above. Instead
of the usual logical analysis of content and sequencing of topics, PMDC |
has chosen to observe and systematically study the behavior of children
when exposed to mathematical jdeas in an intensive clinical manner.

Following the conference,Dr. Eugene D. Nichols, Professor of Mathematics
Education at Florida State University (now Director of PMDC), submitted
a proposal to NSF for a project which was initially funded for a twelve-
month period beginning in June 1974,

The experience of the last twenty-five years suggests that a mathematics
curriculum based solely on the logical sequencing of the subject matter
presents implementation difficulties for both teachers and students.

What is needed is a mathematics curriculum which aims at the early grades

and which pays attention to the ways in which children learn mathematics

and which takes advantage of the natural ways children think about mathematics.

* NSE Staff Note: Referenced enclosures are not included with this report.
Copies are available from the Project Director.
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The efforts of the 1950s and 1960s were aimed at teaching chi]dreq betten

mathematics. While this is certainly needed, one must also consider

the question as to what is meaningful for chi]dreq. This ]ies in the

realm of psychology. However, psycnology, including learning of the

specific mathematical concepts and skills which are in the mainstream !

of mathematical training. :
\

It

In the real world of today's elementary school classroom with not much

hope for drastic changes for the better in the foreseeable future, it
appears that to build a realistic, yet sound, basis for the mathematics
curricudym, children's maghematical thinking needs to be studied intensively
in their usual school habitat by those who know teaching, learning,
mathematics, and children. The methodology employed by the the Project

is that of videotaping interviews of individual children and of teaching
sessions with small groups of children. . An intensive study of this
videotape record by individuals with a variety of specialties 1leads to

the formulation of conjectures as to what this thinking is, what mental
structures the child has developed, and how the child uses these structures
when.dealing with the ordinary concepts of arithmetic. A deep analysis

of this videotape record further suggests some conjectures about .
possible sources of what the adult views as "misconceptions", about how

the school environment (the teacher and/or the materials) influences the
child's thinking, and about whether the teacher and/oréghe materials

“fight" the child's natural thought processes. Understanding these
processes and using this knowledge as guides for curri€ulum modules will
lead to the development, by others, of a more effective‘and efficient
mathematics curriculum. o

In accordance with the above aims, PMDC activities are concentrated on - —
studying intensively and directly children's thinking and learning
concerning the basic mathematical skills and concepts, for the present

~in grades one and two. These activities and dissemination efforts fall
into five categories:

1. Clinical interviews of children.

The purpose is to understand how children think and what difficulties
- they encounter in learning mathematics within the or ‘nary classroom
setting.

2. Teaching experiments and observational studies.

The purpose is to study children's thinking under the influence of
carefully controlled mathematical environments.

3. Intensive individual assessment of mathematical knowledge of entering
first and second graders.

The purpose is .to gather knowledge about what children know and are
able to do through intensive individual testing, which the teachers
ordinarily don't do.

4. Sharing of the findings and knowledge obtained by the above, through
publications, with the profession, including curriculum designers
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and textbook writers.' v
The purpose is to contribute toward bui1d%ng of a more effective
mathematics curriculum,

(/ 5. Participation in professional conferences which are concerned
_With the learning of mathematics at the early age. .

o

. The purpose is to share and discuss the knowledge gained-with-all who are

concerned with the teaching of mathematics.
L]

These activities and products of Project efforts are elaborated upon in the’
answers to the nine questions in this document. To accomplish these

. ends the Project has brought together a number of outstanding mathematics
educators and researchers, with interest and the necessary expertise,
initially pldced at four universities and presently concentrated at two
universities, the Florida State University and the University of Georgia.

For factual information about the Project and its organization, see
Enclosure 2 (Newsletters No. 1 and No..2}. To obtai: a chronological
view of the activities of the Project, see Enclosure 3 ("Chronology of
Main Events"). - |

. .
Aqswers to the nine questions

EXPLANATORY COMMENTS

The Project for the Mathematical Development of Children is not strictly
. a curriculum development project. It is a research/development project.

, Therefore, "Instructional materials" will be interpreted to mean the
several categories of products of PMDC. These consist of the following:

—~J. Videotaped interviews of children.

The total of over 400 hours o'&uideotapes are now in existence. They
are used for several different purposes: analysis of children's thinking,
training of teachers in individualized testing, and communicating with
teachers and researchers about children's thinking.

2. Records of observations of children and teachers.

These are used to supplement the videotape records in analyzing
children's cognitive behavior, to study teacher's techniques, and to
formulate conjectures.

3. Teaching materials and manipulative aids.

These are segments of instructional materials produced for the specific
purpose of testing.conjectures formulated on the basis of studies and
observations. They are intended to serve as a prototype of instructional
materials, after undergoing a rigorous test in controlled experimental

environments. 7 9
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4. Technical repbrts and other publications.
J -

These serve the purpose of communic%ting the ideas and results to all
who deal with the mathematics curriculum, whether in designing, creating,
or using it.

5. Research ﬁipdiqgs. ; : ' J

These focus on the children's learning of the basic mathematical
- concepts and skills as they are found in the ordinary mathematics
curriculum. The intended eventual use of these findings is for ;
the design of a more effective and efficient mathematics curriculum. ,
{

Question 1: Is there a genhine need fbr these instructional materials?

|

|
The participants in the September 1973 conference unanimously recognized
a need for. a more scientific approach to the curriculum construction than
that used in the past. Better understanding of children's thinking should
be part of the guidelines base for curriculum construction.

Other leaders in mathematics education and psychology have stated recently
that the greatest need for the immediate future is to investigate skills ' !
and concepts. The need to ask good questions and to find good answers
~~ 'to these questions is of extreme importance as a forerunner of any large
scale curriculum development in mathematics. Such investigations, carried
on within the daily realities of the classroom and by individuals who
\\ know mathematics and its teaching and learning would provide a bridge

between the psychology of learning of mathematics and mathematics itself.

The usual way in which textbooks are written does not provide for this kind
of necessary investigation. Similarly, teacher training does not provide
prospective teachers with the kind of igfights into the mathematical
thinking of children that PMDC has set:-out to obtain,

The NSF panel which reviewed the.origihal—ﬁroposal recommended strongly
" that the emphasis represented in PMDC.is needed.

The recent results of various assessments of students' knowledge of
mathematics, including the Mational Assessment of Educational Progress
in mathematics, have established the fact that,9-, 13-, 17-yeay'oNs as
weél as young adults have inadequate knowledge of basic ma
even of the type of mathematics required for the most elementary everyday
decision making of a quantitative nature. This state of affairs sug
that there is something wrong with the teaching of mathematics.

”

To E\unge into a major development of a new curriculum in a manner similar
to that of the 1950s and 1960s would ‘not be appropriate. Another major

curriculum development should be preceded by an intensive look at the
childiken, beginning with their first year in school, with an intent ‘
td understand better how children learn mathematics and to assess what
it is that is causing many otherwisq‘caqable students to fail to learn
even the rudimentary aspects of mathematics.

50
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The need for the kinds of activities described id this document is well
established within the mathematics education profession. At the present

* time, there are no such ‘sources of quidelines for curriculum designers.

There is a lack of guidelines for teaching mathematics which we. 1d be

in 1ine with the way in which children naturally think about and learn
mathematical concepts. An effective curriculum must pay attention to the R
ways in which children acquire mathematical coricepts and skills.

To align the curriculum more closely with a child's way of thinking,

one must understand how children learn mathemdtics. Not enough is known

about that at the present time. / :

Question 2: ’Is there a market for these insﬂructiona] materials?

No mathematics curriculum based on intensive investigation of children's
thinking now exists. Large numbers of capdble children fail to

Tearn many basic mathematical concepts. ~Many children do not learn

up to their potential.” The teachers, fthe curriculum designers, and the //
textbook writers, are asking questions as to why so many children fail.
Good answers to these questions are not available. Teachers are at a
loss to know how to instruct children with different abjlities and
interests. - . )

/

During the past and present years the presentations of Project activitieé
to professional groups at conferences and sharing of the conjectures with
various persons have clearly indicated an intense interest in the outcomes

of the Project. The Project Newsletters are mailed regularly to about
1,500 professionals and the mailing list is growing continga]]y.

The nature of the Proje-t is such that a successful pursuit of its
objectives should result in considerable influence on the nature of

the mathematics curriculum. The Project has a potential to affect in
very significant ways the general direction in which the mathematics
education might move. One way is to make the findings of the Project
known to those who train elementary school teachers through professional
publications. Another way is to demonstrate that children succeed with
the learning of mathematics significantly better 1f the currigulum is more
nearly accommodated to the children's thinking. ‘

For an example of a professional publication which interpretsﬁsome of
the findings of the Project for the teachers, see Enclosure 4 ("How
Children View Equality Sentences,”" an article submitted for publication
to the Arithmetic Teacher, a journal designed for elementany /school

teachers of mathematics, mathematics educators, and curriculum designers.

. For another example of sharing of information with the profession see

Enclosure 5 ("PMDC - Its Mission and its Functions," an articie published in

Contemporary Education, Hall 1975)\ For PMDC publication procedures see
Enclosure 5a. | \ :
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The Project Manager at NSF has two composite videotapes which illustrate
the variety of methods used to achieve the objectives of- the Project.

Of the nine,;long range objectives listed in Newsletter No. 1, objectives’
1, 3, and ¥ are presently receiving the major attention. They are:

. 1. 7o deyelop interview techniques with individual children, which will
result jq insights into children's modes and patterns of thinking,

/
3. To develop and test techniques for reliably assessing the understanding
and skills children havc when entering the first and second grades.

5. To study the feasibility of teaching the usual first and second grade
\ level concepts and skills, but employing different approaches with the aim
of achieving greater success. '

These objectives are recognized by ttachers and mathematics educators as
being in the mainstream of the mathematics curriculum,

Questign 3: Do _these instructional materials possess a _clear purpose
- and rationale?

hile PMDC is not strictly a curriculum development project, prototypical
instructional materials are being developed for specific purposes. One of
these purposes is to test conjectures which were formed as a result of obser-
vations of children and teachers and of teaching experiments. The instruc-
tional materials are being tested in the carefully controlled teaching
experiments. The NSF Project Manager has a set of all teaching materials
produced sc far for this purpose. The teaching experiments are designed to
investigate several of the 80 conjectures formulated during the past year.
Those conjectures presently under investigation are perceived to be at the
heart of the learning of most basic mathematical concepts and skills, such as
place value, addition, and subtraction. Enclosure 6 contains descriptions
of the following teaching experiments.

1. T1 - Effects of the Multiple Embodiment and Mathematical Variability
Principles on Second Graders' Learning and Understanding_of Two-Digit
Addition and Subtraction.

This experiment deals with the concept of place value ang its role in the

, development of addition and subtraction skills. Five experimental groups

J and one control group are under an intensive Study throughout the year,
which includes individual interviews designed to reveal children's thinking
about these basic concepts.

2. T3 - Equality, Addition and Subtraction.

Interviews of children led to a formulation of several conjectures con-
cerned with the children's concept of equality. It is hypothesized that
the limited concept of equality (as an operator), which children acquire,
may stand in ‘the way of children comprehendirg mathematics and may cause
them to fail in arithmetic skills. In this teaching experiment, children
are taught a more adequate concept of equality (as a relation). The
effects of the possession of this concept on children's understanding of
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and facility with mathematical operatiors 11T be investigated.

{

3 Readiness for Symbolization.

Several conjectures deal with the severe difficulties some children
ancounter when dealing with mathematical symbols. Since symbolization

is at the heart of the ordinary instruction in mathematics, a number of
crucial variables have been identified the understanding of which may shed

a great deal of 1ight on-the difficulties some children have in learning
mathematics. \ :

4, Constructing and Le@rqing Alternative Computation&l Algorithms.

number of coijectures suggest that the unique algorithms ordinarily imposed
jance with the children's perceptions.

upon the children may be at vari
Inve ting of algorithms by children may provide them with the insights
needed for-the intelligent use of algorithms. ‘

5. T4 - Pictures and Mathematical Sentences: A proposed Study with First
Grade Children. '

Some conjectures suggest that

{a) children do not see school mathematics as having much relationship
to the real world, and

: /
(b) children have problems with symbolizing the real world and picture
situations.

This study is designed to answer some questions about the relationship
between mathematics and the real world. R .
The Project Manager at NSF has a description of the following teaching
experiment. ~

i

Additior, Subtraction and Numeration. ~~

There are certain clusters of developmental and prerequisité variables
which are suggested to have a strong relationship to the ability to learr
addition and subtraction and to understand numeration. Answers to
questions posed in this context would suggest more effective ways of
sequencing mathematical instruction.

Teaching materials (e.g. lesson plans, complete instructional modules,

and visual aids) are produced as the teaching experiments are planned and
carried out. For a sample of teaching materials, see Enclosure 7 (a sample .
lecson for T1 "U2, - Lesson 2 Two-Digit Numerals--Enactive Level," and a
sample lesson for T3 - "E-5-1 Introduction to Symmetrical Property").

The NSF Project Manager has 2 complete cet of all materials.

snother oroduct of the Project is information about the children's s
vnowledge of mathematics at the time they enter grades ore and two. The

nurpose of this activity is to assess and analyze what basic mathematical

s¥i11s and concepts children possess when entering these grades.

Approximately 200 first grade children and 160 second qrade children were
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tested on a one-to-one basis by means of a?commercia]ly available diagnostic
test and tests produced by PMDC. A comp]egﬁ profile of each child is made
“and the information is shared with the tedchers of the children, At the
present time a program is being prepared’fon a complete computer analysic

= of -the results. The results and the analysi§ will be available to the
profession as a technical publication. A senjes of publications will be
prepared for the teachers. These will provida teachers with the kind of
insightful knowledge about children's ckills ahd methods they use in solving
mathematical problems that is not presently available.

For ‘an example of the analysis made of each child, see Enclosure 8 ("Student
. Profile: PMDC Grade One" and attached "Answer Sheet," and "Student
Profile: PMDC Grade Two" and attached "Answer Sheet"). It shows the
categories of concepts and skills which are being assessed. The Answer )
Sheet shows not only the precise answer the child ggve but also the method
which the child used in arriving at the answer. Enclosure 9 ("Descriptive
Statistics - Grade 1 and Grade 2; and "Summary - Selected Key Math Items")
summarizes the data on performance of first and second graders.,

A rich source of data, which is being made ;,available to other resedrchers
are videotapes of children's interviews. They raveal ‘children's patterns of
thought about the key mathematical concepts. This kind of rich insight
cannct be obtained in any other way. For a partial 1listing of videotapes
presently available and subjected to thorough analysis at both sites see

.~ Enclosure 10 ("Index of Videotape Recordings"). The NSF.Project Manager has
two composite videotapes which illustrate structured interviews, open-ended
interviews, individualized testing, and teaching experiments.

Question 4: 1s the content of these instructional materials scientificaily
N correct? 3 ‘ :

—-The instructional materials produced for teaching experiments make use of
currently~available findings of research. A number of graduate students
in mathematics education are constantly involved in reviewing all research
Titerature that isﬂpertinent for a given teaching experiment.
; The materials are also examined by the PMDC Advisory Board members, all
of whom are recognized authorities. There is an interdisciplinary representation
i on the Board, which includes mathematics education, mathematics, psychology,
media, and evaluation. The Project has a permanent evaluator, who possesses
advenced training in mathematics, mathematics education, and pedagogy;
he is also a recoqnized expert in the field of evaluation. He systematically
exariines all of the products as well as contributes his judgement about the
souncness of the Project's activities. His advice and critical appraisal
are taken into.account in all of the Project's activities. ‘

Intervigw techniques employed by the prinzipal investigators make use

of what is known about interviewing. It muct be pointed out, however,
that no overall theory of interview techniques is now in existence. The
Project's experiences with interviews m¥5it make a contribution to a
formulation of such 2 theory in the future. \
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Question 5: Is the content of these instructional materials educationally
sqund? .

One of the aims of the Project is to find out what kind of mathematics
teaching materials are "educationally sound." Certainly, the present
widespread failure of students to learn basic mathematics suggests
that the presently available curriculum is not “educationally :
sound." To gain the necessary insights, it is imperative that investigators
work daily with children and teachers in the usual school habitat. This

is the method employed by PMDC.

Value-11den areas are not involved in the Project materials. Since the’

major emphases are on discovering ways in which teaching materials can be

made to correspond wmore closely to the children's ways of thinking, favorable

reactions from teachers are anticipated aqd are already forthcoming.
P |

The learning”and teaching of mathemat¥cs are very complex. Every

attempt is made to identify all pertinent facts and account for them in

the reporting of results of teaching experiments. The evidence

obtained through the teaching experiments will be reported in an objective

manner, stating both the strengths and the weaknesses of the particular

approach to teaching mathematics.
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Question 6: Are the proposed and anticipated outcomes of the
instructional materials desirable?

One of the projected products of the Project will be a set of guidelines
and sample instructional materials developed in accordance with the
research findings. It is anticipated that these will have a profound
impact on authors of professional books and textbooks for children.

This should eventually lecad to a better curriculum for all children.

It is the intent that all who are involved in ~roducing mathematics
materials for chil ren benefit by the findings and prototype materials
produced by the Project. These will be in the public domain.

Project Is will not be impacted by having or not having any findings
related to sex, racial, ethnic, or.religious factors. Methodelogical
workings of PMOC do not involve the above variables. The Project

carries on 1ts activities in a variety of schools, with a spectrum
of capabilities.

It is felt that the major thrust of the Project is of such crucial
importance to the teaching of mathematics that there should be a

provision at the national level for the permanent existence of a group

like PMDC. This group wouid continue to be concerned with intensive
clinical studies of children's thinking in the context of the usual
schgol instruction in mathematics. The concern should be with the
learning of concepts and skills @hich are clearly in the mainstream
afd not with the fancy and esoteric parts of mathematics.

fuesiion 7: Do these instructional materials present implementation
. problems for the schools?

It is not within the objectives of PMDC to produce a complete set of
teaching materials for grades 1 and 2. Rather it is to produce specific
segments of materials to respend to specific problems. Then these
exemplars with their rationale will be available to writers of textbooks
where their effect will be felt. This two-step effect has a potential

of reaching more students than would isolated publications of full
textual materials that would not be as broadly distributed.

The above is also true of the materials that would apply to the
teacher training programs. In this connection, videotapes wilt also
make a contribution.

The above intent for the use of materials does not involve the usual
implemertation problems associated with exporting a complete curriculum.

Since the Project is testing several alternative approaches to the
teaching of mAathematics, only those that have been demonstrated to be
the most ective would be recommerded to the teackers. The basic
assumptiap under which the Project is operatirg is that, given a better
approach whieh more nearly fits the children's ways of thiakiny, more
chitdren will succeed with learning mathematics effectiv ly.
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Question 8: Are_the costs of implementing these instructional
materials reasonable?

There are no plans to produce complete instructional materiais that
would compete with the commercially produced texts. The prototype
modules are of the kind that are in line with the usually expected
costs of teaching materials.

Question 9: Is the management/organization plan adequate for
producing these instructional materials? B

From the listing of individuals who participated in the 1973 conference,

it is clear that individuals with pertinent specialities had a substantial
input into the original organizatienal plan. Now the Advisory Board

has a substantial input into the current activities of the Project.

There is also involvement of various consultants from different

specialties such as reading, psycholinguistics, interview techniques, -
etc.

The Project was subjected to a very thorough outside evaluation during
1974-75 with Dr. Francis Archambault of Boston University serving as
director of the evaluation. In addition, the Project has a regular
inside evaluator, Dr. Ray Carry of the University of Texas. Dr. Carry
participates in all the staff and Advisory Board meetings and reacts
to all phases of the Project's activities. The Project has a Director,
Associate Director, and a Coordinator at each site (Florida State
University and University of Georgia). Each of these individuals is

a priacipal investigator carrying on major research and teaching
experiment activities. They work as team members in teachimg,
producing materials, interviewing, etc. No one individual commits

all of his/her time to the administration of the Project.

The Director routinely sends to the NSF Project Manager copies of all
correspondence and materials. Thus, the Project Manager is fully
informed of all ongoing activities of the Project. He is also invited
to attend the meetings of the Advisory Board and staff.




D. 3. c: PMDC (Panel 1): Panel Responses to 9 Review Questions

This project seeks insights into the ways in which children (grades
1 and 2) acquire mathematical concepts and skills. The major thrust
of the project is to formulate, on the basis of their investigation
findings, "a more thorough and reliable basis" for mathematics
curricula.

The Review Panel has modified the questions proposed by the National
Science Foundation for the evaluation of this project. On the basis
of an examination of project documents available to us, and telephone
conversations with a project staff member at each site, the Panel
submits the following report.

Question 1: Is there a genuine need for this investig@tipg}

The needs being addressed in this investigation of the ways in which
children succeed or fail to learn mathematical concepts and skills
grew out of a conference of mathematics educators held at Florida
State University in 1973. There appears to have been no systematic
needs assessment as such, nor do the materials available to the Panel
indicate that the literature had been searched to document needs
noted by others. Although no documentation of needs was provided

by the project, the Panel agrees that there is a need for a careful,
thorough analysis of (a) how children think about mat .ematics and
(b)-effective teaching strategies.

Furthermore, ;;*ibould be noted that this project has the pctential
of affecting children and teachers in primary schools. Because
of this potential, it is especially important that all phases of this
" project be subjected to careful scrutiny and reassessment in order
that it meaf its goals.

Question 2: Uéglﬁ the mathematics education conmunity use the resu]g%

of the investigation?

If the project does generate the results promised by the goals, then
there exists an audience which could use the results. Primary level
teachers are interested in considering alternative instructional
strategies and techniques which have proven effective. Textbook
authors and publishers, continually searching for "new" approaches,
would also consider them. However, care must be taken as project
results are reported that they are presented in a form which makes
the ideas understandable. The manner of presentation has already
led to some guestioning of the project by teachers who have attended
PMOC presentations at various professional meetings. Have teacher
reactions been considered seriously by the project staff? App¥ica-
tion of project results can be maximized with teacher assent. :
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Furthermore, the Panel believes that the project staff should
themselves be concerned about the biases that seem to prevail in the
written reports; that is, the apparently low opinion held by principal
investigators of primary-level classroom teachers with regard to
N their knowledge about teaching primary-level mathematics, about
primary-level children and about interpreting children's comments
about mathematics. The written reports available to the Panel suggest
that the project staff did not seek and did not want the input of
teachers, either in discussing goals and needs or in participating
in discussions and analyses of videotapes. The following are quota- /
tions from the PMDC Staff Reactions'to the Formative Evaluation
Report (June 1975): "One PI felt that a teacher with the.-experience
of facing children daily could make certain unique contributions to
the Project. Several PIs have negative feelings about this due to
their previoys experience in this area." (p. 25) "At one time during
the course of the last Advisory Board meeting, the director raised
the question of whether there should be an elementary teacher serving
on the Board. It was pointed out at that time that perhaps we should
recognize that the job of the elementdry school teacher is to tearh
children and they should not be expected to go beyond this function."
(pp. 26-27) That the project has begun to invite teachers (e.g.,
four 1/4-time teachers at the Georgia site this year) appears to be
a function of external pressure to do so. If practicing classroom
teachers become aware of the negativism of the project staff about
their capabilities, then the results of e project cannat be expected
to effect changes in the teaching and learning of mathematics. The
Panel urges the project staff to consider a more substantial involve-
ment of primary-level classroom teachers and parents in both advisory

and cooperating roles.

Question 3: Does this investigation have a clear purposé and
rationale? .

The goals of the project are clearly stated in numerous forms. However,

the goals are very broad, and there appears to have been a minimum

amount of time expended on analyzing and restating the goals into

manageable sub-goals or objectives. This non-specificity has allowed

individual principal investigators to pursue their individual interests. ~
There is little'structuring that forces one activity (e.g., analysis A
of videotaped interviews to ascertain the status of children's ‘
thinking) to precede another (e.g., conducting related teaching
experiments and research).

Therefore, it is not clear at this point that the goals of the project
will be met in a fashion which will have an impact on the teaching and
learning of mathematics at the primary level. The principal investi-
gators are aware of the possible need for some added degree of
specificity and for more coordination of efforts (e.g., as.propesed in
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Archambault's report) and may effect changes during the current second
year of the project. However, it is with some concern that we question
where the project is indeed going: will any set of usable, applicable
results be generated?

Two questions which the Review Panel was asked to consider concern the
assumptions, values, and goals of the project. Assumptions made by
principal investigators about the capability of primary-level teachers
have already been noted in the response to the previous question. '
Such an assumption might be attributed to the fact that virtually all
of the project staff are persons who have a secondary-school teaching
background; their lack of experience at the primary level presumably
contributes to negative beliefs about the role which primary-level
teachers could assume in the project. Are secondary school-oriented
persons totally capable of analyzing the-thinking processes of primary-
level children and of structuring materials and lessons for teaching
primary-level children?

ihile there is indication that the project was designed to explore
how young children think about mathematics, it is also apparent that
preconceived ideas have strongly influenced the directions pursued

by individual investigators. This is evidenced, for instance, in

the way the videotapes are analyzed; alternative conjectures as to
why children respond as they do apparently are not considered. A
Piagetian orientation is clear in the research being conducted by

one investigator; the theoretical basis for other efforts is not
clearly explicated. It would seem that the existence of preconceived
ideas chould be recognized and taken into account as various activities
are pursued. For instance, if Piagetian theory is incorporated as a
vital aspect of some studies, the relationship of Piagetian theory

to other studies should be considered.

The concerns cited above all relate to the cohesiveness of the project,
both as activities are conducted and as implications for classroom
practice are considered. The relationship between the taped interviews
and the teaching experiments is unclear: how the topics for interviews
are decided, how the teaching experiments are coordinated, how the
sequencing and structuring of the effort both within and between

sites are coordinated, are points of concern. The role of the }ist

of conjectures which have been developed or collected is also relevant
to this concern. [t appears that, at least in some instances, they
were "created under pressure of time" (quoted from a staff meeting
report) rather than as natural and almost-daily outcomes of the work
with children. The list could profit from synthesis to encompass
related points, from rewriting for clarity (and the addition of
specifics about, for instance, characteristics of the children to

whom each might apply), and, even more importantly, by deletion of
those conjectures which are not conjectures but rather facts to those
who have taught at the primary level.
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Question 4: Is_the content of the taped interviews and teaching
experiments mathematically and psychologically sound?

In the written proposals and accounts of teaching experiments and
research, the mathematical content appears sound. However, in the
presentation of materials in some taped interviews and in some
parts of several sets of materials for experiments, there is some
question of appropriateness. One concern is with whether the use
of the material is perceived by the children as the investigator
intended it to be perceived. For instance, on one tape a box is
used to "hide" objects representing the missing addend; it appears
that children may be focusing less on the mathematics than on the .
hiding aspect of a game. A different type of concern arises with,
for instance, a lesson in which six.embodiments are used, one
immediately following the other: are the procedures sufficient for
collecting information on what this "massive" bombardment of materials
does to children?

There appears to be a need for continued and increased interaction
amonqg the principal investigators in critiquing proposed activities
(including interviews, lessons, and materials) to assure their
appropriateness both psychologically and pedagogically, as well as
in relation to project goals and objectives.

The whole idea of looking carefully at how children think and of
trying to find effective strategies to promote mathematical under-
standing is excellent. The rfeed for careful, accurate interpreta-
tion of information gained from the videotaped interviews has been
noted. There is in addition @ need to realize that the children
may have difficulty in understanding what the interviewer is
asking--they therefore answer a di fferent question (sometimes thiy
do this on purpose!).

—Tge focus in each interview and each lesson is on a relatively small
but generally important aspect of the mathematics curriculum. This
narrowness of scope allows for thorough consideration from several
points of view. Coordination of the project effort could faci]itaté\\
the interpretation of information about each aspect and lead to the
development of carefully explicated ideas for classroom and curriculum
implementation.

Question 5: Are the procedures and content being used in_the investiga-
tion educationally sound?

v

The Review Panel questions the educational soundness of an investiga-

tion into the learning and teaching of mathematics at the primary level

if primary-level teachers are not cooperatively involved. Classroom .
teachers are a valuable source of data about the teaching and learning
processes in mathematics.
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Little evidence is available on the ways in which the project may
consider the individual aptitudes, backgrounds, needs, and interests
of children, or the resulting need to provide differentiated instruc-
tional strategies. While some conjectures refer to "low" or "average"
students, Tittle or no attention is given to the characteristics of
individual children. One factor previously noted concerns the lack
of consideration of the work and the research of those not on the
project staff. On mdpy points referred to in ‘the documents reviewed
there has been previoldy research. There is scanty reference to this
research; it appka 0 have been considered most thoroughly in one
or two of the reports on teaching experiments. Research has already

- provided substantial evidence on several of the conjectures which

were raised. There has been rese on, for instance, the effect
of delaying instruction and the 3g:§$culty of mathematical sentences
with the placeholder in various dositions.

Principal investigators should be aware of explorations which have
been and are being conducted at other centers. No reference was

found in the documents reviewed to the extensive writing on inter-
viewing by Brownell, for instance, or to the clinical investigations
being conducted at, for instance, the University of Maryland. The
proposal to focus on the development of a measurement-based curriculum
first appeared with no comment that such a curriculum is being
developed at the Wisconsin R & D Center; however the principal
investigators are now beginning to consider the "failures" of that
curriculum. Hopefully, they will also consider its "Successes."

Reviewing the Yresearch and other literature should be a prime
requisite at th beginning stages of a project so that it can be
used to facilitad the work on a project. The reflections and
knowledge acquired other mathematics educators could be of aid
to this project.

Question 6: Are the proposed and anticipated outcomes of the investi-
gation/desirable?

The outcomes of this project are somewhat unclear. While outcomes
were considered in the proposal and presumably stated in the goals,
the project staff wants to retain the flexibility to restate
anticipated outcomes as the work progresses in various directions.
As noted previously, the goals need to be reconsidered in terms of
formulating objectives which can be attained.

The principal investigators, in the reaction to Archambault's report,
defend their need to remain free of the restriction of such specifica-
tion. To allow each person to "do his own thing" and hope that
collectively a goal is reached may not be realistic. The investigators
presumably realize this, as they take steps to assure increased
coordination, communication, and cohesiveness.
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Nluestion 7: ggfthe proposed and anticipated outcomes present
implementation problems for the Schools?

One anticipated outcome of the project is the development of models
to be used in helping teachers to acquire interview techniques. The
videotaped interviews and interview techniques could be used by
teachers with little soecial training. If interviews are to be
conducted by classroom teachers, then teachers must "find" the time
to do this. .

Question 8: ‘Are the costs for implementing the results of the
investigation reasonable?

It is not clear at this stage what the plans for imp/ementation of :
results or products of the investigation will be. Therefore, most i
of the subquestions are not applicable. However, there is one //“
concern about the nonfiscal costs (e.g., psychological/social) that

. may be involved in the teaching experiments.

Children who are in an experimental program may need help in making

the transition back to the regular classroom. This becomes
particularly important as the length of time in an experimental

program increases. Has the project staff made plans to insure a /
smooth transition? ) v !

Question 9: Is the management/organization plan adequate for
realizing the objectives of the investigation?

Some concerns have been expressed by both the present Review Panel
and earlier reviewers about the management/organization plany_ One
concern has focused on the need for administrators at both project
sites. This concern may be met with the decision to have a site
director at both locations. This plan can facilitate the coordina-
tion within the project and across the project sites.

Another concern is that the project staff is incomplete. No primary-
leve] teachers, no lay persons, and few specialists outside the pro-
ject have been given the opportunity to make suggestions or propose
alternatives for the project. Despite the fact that project personnel
state that they have "the breadth and depth of experience" necessary
to meet all project goals; that they feel that the use of “so-called -
'experts'" is implausible; and that they believe "it is important

for us to rely on our own resources,"” we do.-not concur.

It is not clear what the role of the -internal evaluator is. There
is no evidence that the anticipated role of a "devil's advocate" is
being fulfilled.

We belizve that the report by the external evaluator can be of immense
help to the project staff in clarifying and improving the project,
despite the first reactions of the project staff to this evaluation.
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D. 3. d: PMDC (Panel 1):. Individua) Panelists' Responses to 10tk
Review Question: What are your general
impressions of the curriculum? 1

/

Panel 1 submitted a general response of the whole
panel which-applies equally to all five curricula
reviewed by‘Panel 1. In addition, one panelist
submitted an individual comment which applies equally

NSF Staff Note:

/ to a]],five curricula reviewed by Panel 7, and cne.
. ‘ panelist submitted individual comments on each
K curriculum. -
/'/ »/

Panel 1's common responge: : \
f |

/ In addition to expressing its

panel wishe$ to express jtself
The following paragraphs descri
strongly about and which we bel

opinions on individual projects, the
on curriculum projects; in general.
be issues that the panel feels

ieve the NSF must take seriously in

their deliberations regarding the Foundation's support of curriculum
v development. ~ -

Long Rande Implementation

The Review Panel expresse% a concern with respeet to all projects in
the area of long range implementation plans. fgrojects must make pro-
visions for lonq temm teacher education programs with Tocal school
districts to insure proper implementation and use. Lack of adequate
commitment to this issue in the past has led to misuse, misconception
and a questioning of the actual value of the project itéelj/

A project must make provision in its design to work with local school
districts in providing a systematic plan for impjementation which is
Mutually acceptable and cost effective for both the project and the ;
local school. :

Projects must also consider the implications of teacher education /
programs at the university 1eve?“Tf'the project is"someday to become
widely used. This must be considered by projects if the teaching
-Strategy employed is divergent from current practices and in light

of the fact that the lTocal schools will be the recipients of teacher
education programs.

!

Parent Involvement

;
I
from the beginaing-,

of children must be a teamwork™ ¢
- /

have one common concern
Therefore, education

The school and the home
the child.
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effort. The child cannot be the victim of a tug of war over w
knows best for the child, because the result is frustration/fo
teacher, parent and child. Instead of the three R's, the thrge C's

need to be implemented. There must'be communication, compro ise \}
and genuine concern between home and school.

Parents should and must be included from the beginning whef curriculum
materials are developed. However, care must be taken to remember

that parents are for the most part lay people and should not be over-
whelmed with educational jargon. Their contributions are important
not only because of their concern and knowledge about children, but
also because they are free of any constraints imposed by involvement
in the professional educational establishment. '

Chiid Development

It is generally agreed that ‘the most effective curriculum materials
are those which are adapted to the developmental level of the -
children for whom they are constructed. This means that in any group
attempting to construct new curricula, there should be one or more
persons who are solidly grounded ‘in the field of child development.
This was not always the case in the projects reviewed. by the panel.
As a consequence avoidable errors inlcurriculum construction were
made and-potential insights into the worth of particular materials \
. were lost or not fully appreciated. NSF should seek to insure: that
child development skills and knowledge are represented in government -
supported curriculum projects. o s

Use of qupleﬁentary Curriculum Materials

Each of the chricu]um projects evaluated by Panel 1 is‘considered a
“sypplementary” program in the sense that they do not intend to replace
or supplant established subjects or their entire arrays of curricular
goals. For example, none is the mathematics program or the science
program. f

" However, wh#ﬁ these programs are truly integrated with or complement
established 'subject and skills areas, someone must confront the
difficult problems ‘of interrelating the components. Projects, we
believe, haye some responsibilities "in seriously grappling with

these iss'eg and providing guidance to schools that aoges beyond .
the narrow QOle of project implementation.

Deveiopment of procesé goals in problem solving behavior is a very
important, and long neglected, objective of evaluation. However, other
important othjectives remain and should not be overshadeved. There




O ' )

are certain emphases in, say, mathematical skills and concepts that
inevitably result when the major focus is on the application of the
subject to "real" problems. The important role of mathematics and
scientific disciplines as a useful tool is stressed. The danger
lies in the possible neglect of other aspects of the discipline.
Those responsible for the curriculum should be certain that the
unitary, systematic, structural nature of the subjects.is not

lTost in the process. The knowledge and views obtained the child
should not be of disciplines as fragmentary bits and pieces however
useful, , ‘

We merely state here that supplemegtary projects should not avoid

responsibility for th%sxﬂifficult problem but should seriously
award it cofitinuous atteAtion.

The Role of the Federal GovernmeC; in Curriculum Development

- PN
The Federal Government clearly plays a leadership role in curriculum
development, but the nature of that leadership needs to be carefully
considered. For example, is it better to use federal resources .
to build programs at a regional and national level and then attempt
to disseminate them to local si istri 1d there be a
better return by®encouraginmg local school districts to improve tHeir
own programs through staff gevelopment and local curriculum projects
that meet the needs of the community? : i

Teachbr Involvement

Thi‘g<tent to which teachers are involved in the projects reviewed
by flle Panel varies greatly. Since elementary school teachers are
the\fey to the effective outcomes of all projects for improved
learning of children, the Panel strongly recommends that teacher
involvement is necessary in all stages of planning, development, and
implementation of the project efforts, /

/

Representation of Women and Ninorities ;

}

/
Project leadership and staff should be rebnesggtg;iwé of a cross
section of the educational community. Involvement of minority group
members and women in the planning, development, implementation and
governance or advisory tasks has been missing in some of these
projects. Key personnel in at least two of the projects reviewed
were almost exc'usively white ma]esﬂ




In addition, it wgg_gl;g,dﬁparent that some key personncl were
involved in more thamone project. This overinvolv of project
staff not only limits the range of talents, abilities and\insights
available but also limits leadership of curriculum development to a
small group. The panel believes that NSF should encourage project
directors to- have a broader representation of minorities, women and
key professionals on curriculum projects than is apparent in these -
projecis.

Panelist: Dr. James R. Okey

My only concern with our review is that we may have been too touga
on the projects. Most had modest budgets to carry out their pro-
posals yet we éxpected exemplary and complete needs assessments,
research reviews, research studies, development efforts, imple-
mentation and dissemination plans, and readability studies to

have been completed during the first or second year of the ‘project.
With the limited resources available to the projects, such thor-
oughness is impossible.
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D. 4. a: AP: NSF Descriptive ‘Information

PROJECT TITLE: Elementary Mathematics Project: University of I1linois
Arithmetic Project (AP)

PROGRAM; . Science Curriculum Development

PROJECT DIRECTOR: David Page (during active 1ife of project);

Current Project Director: Jack Churchill
INSTITUTION: Educational Development Center
: (formerly Educational Services, Inc.)

BUDGET: Total Granted: $1,525,210
« Dates: 2/15/65 - Present
PROGRAM OBJECTIVE: Science Education Improvement

PROJECT OBJECTIVES: Development of a series of courses in mathematics
- for teachers including films of unrehearsed class-
room presentations.

PROJECT SUMMARY
OBJECTIVES:

The original recommendation mem (10/64) identifies the objectives of the
project as follows:

“The purpose of this project is to attempt to effect a major
change in the way mathematics isataught in the elementary
schools by producing a series of four courses in mathematics
for teachers.... The courses for teachers will include:

a) text and problem sequences, of the sort intended for
use by students, designed to introduce teachers to
both the mathematical content and the way of present-
ing it;

b) descriptions of pitfalls and points likely to lead to
difficulty in the classroom (e.g., division by zero,
sign of product of signed numbers);

c) problem sequences that have proved effective in pre-
senting various ideas to children in grades kinder-
garten through six;
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d) motion pictures showing unrehearsed classroom presenta-
tions (some continuous ii¢ some edited to illustrate
various points) by teachers other than Professor Page
and some expositions by Professor Page. The classroom
films would be accompanied by written summaries and
analyses of what occurred.

to be usable by groups of teachers without additional guidance.
They will be tried out in local $chool systems and modified on
the basis of these trials. It is envisioned that teachers of
various degrees of competency will be able to make use of the
courses. No texts for elementary pupils will be developed.
Rather, the courses will present a range of problem sequences
suitable for use with both existing and forthcoming texts;
teachers will thus be free to proceed at their own pace in

introduciﬁg the problem sequences into their courses."

The collection of written and figmed material will be designed

ACTIVITY PLAN:

: . Filming was done in the Educational Services Inc.(later Educational
! Development Center) studios, making use of special techniques developed
: through considerable experience in educational filming, including some
earlier experimental classroom films developed by Professor Page under,
an earlier NSF grant. The films and accompanying written materials were
field tested in a variety of teacher education workshops and courses
incLuding NSF supported institutes.

/ ORGANIZATION AND MANAGEMENT PLAN-

The project has been under the management of Educational Services, Inc.
and Educational Development Center with David Page as project director.
_The work was done under the guidance 3gnd with the assistance of a steer-
ing committee including prominent mat ematicians, physical scientists,

psychologists, and specialists in eddcation.

UTILIZATION PLAN:

- The materials developed were utilized in many teacher education courses
on university and college campuses; in summer workshops, NSF institutes,
and in regular pre-service teacher education courses. The materials
have been made available through the grantee institution on a rental
basis and have not been released through a commercial publisher.

HISTORY: -

The project supported through this grant extends an earlier curriculum
development project initiated in 1958 under Carnegie Foundation support.
The University of I1linois Arithmetic Project created a guantity of
material suitable for the instruction of elementary school children in
mathematics and introduced hundreds of teachers to these materials through
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NSF sponsored summer institutes. This project was designed to develop
multi-media courses through which additional teachers could be -intro-
duced to the content and methods of the Arithmetic Project materials.
While four courses were initially projected, the grant was subsequently
modified to support the development of a single course which was to
include approximately 30 films. This course, although not available
‘N commercially, has been and is continuing to be used in many teacher
education programs . i

PERSONNEL :

Dr. David Page, Project Director
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D. 4. b: AP (Panel 1): Project Director's Response to 10 Review Questions

-

NSF Staff Note: The project director for the Arithmetic Project-

respopded with descriptive material similar to that

in section D. 4. a.
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D. 4. c: AP (Panel 1): Panel Resﬁonses to 9 Review Questions

THE ARITHMETIC PROJECT

This project, initiated in 1958 ard completed in 1970, produced "a

package of in-service materials and activities specifically designed for
use by local school systems in upgrading the understanding of content

and the teaching of mathematics" by elementary school teachers. Responses
to the following questions by the Review Panel have been based on an
examination of the materials available to them (Guide for Course Leaders,
twenty booklets and accompanying correctors' guides, films available,
brochures) and a telephone conference with the Current contact for the
Project.

Question 1~ Is there a genuine need for these instructior:! :aterials?

Throughout the literature in mathematics education there are documented
needs for continuing (in-service) veacher education in mathematics, both
in content and teaching. More specifically, there is impetus for local
school systems to assume responsibility for meeting this need since thay
are in a better position ‘o0 select appropriate designs to serve their -
purposes. School systems are seeking alternative ingtructional materiais
that teachers can try immediately in the classroom. ?Eg;grjals produced
by the Arithmetic Project are of this kind and thus cim fulfiil this
need.

Question.2: Is there a market fur these instructional materials?

On the basis of a published partial list of users (approximately 5G)

and the continuing six to twelve requests for information per week at
the present time, there seems to be sustained interest in the materials.
Present requests are thought to be prompted by the mailing ef a brochurc
and/or the sharing of information between schools. No information is
available to the Panel, however, to ascertain the number of recipients
of this information. Since these materials have not been on the open
market, it is difficult to predict the demand should they be placed on
the market. According to the current contact for the project, a con-
tract was negotiated with ‘a publisher a year ago and is now being -
reviewed. GOne would assume that some type of market survey was done for

" the publisher to engage in negotiating a contract.

Question 3: Do these instructional materials possess a clear purpose
and rationale?

<
The Review Panel judges the materials-to be a cohesive package for the
purposes for which they were designed. The central theme of the project
is that the study of mathematics should be an adventure. The project
provides novel ways of doing mathematics--new sequences of interrelated
problems that reveal significant mathematical ideas--that can motivate
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teachers. Teachers using these sequences *of problems can become better
acquainted with mathematics. A< a result of this better acquaintance,
teachers can be expected to begin td make up and try out their own
sequences in their classrooms. Children in turn can be motivated to do
considerable amounts of computation in order to solve problems that
interest them. As stated in General Information about the project,
"jmproved computational skills usually follow work with its (Project)
materials."

The project coordinator estimates that about one-half of the users do
respond to the intent and goals of the project not only by using the
materials themselves but also by trying out sequences of problems with
children in their classrooms.

Question 4: - Is the content of these instructional materials scien-
L tifigg]]y correct?—

In the judgment of the Panel these materials appear to be both scien-
tifically correct and current. They not only provide impetus for
teachers to stimulate children who aspire to further study of mathematics
and science but also provide pleasant experiences for all students who
are studying mathematics. The materials do not, however, relate these
mathematical ideas to applications or "preal" prcbiems. The content of
these materials is focused upon ideas such as the effects of using

rules in different orders, pattern searching, maneuvers on lattices,
artificial operations, graphing equations with lower and upper brackets,
sincltaneous equations and number plane rules.

Question 5: Is the content of these instructional materials education-
ally sound?

According to the comments of users, these materials have been well
received. Certainly the suggestions for improved teacher-student and
student-student interactions in the classrooms, provisions for individual
learning and opportunities to gain insights into children's thinking and
reasoning are meritorious. Both teacher and student self-concepts in
learning mathematics can be expected to be enhanced by the project's mate-
rials.

Question 6: Are the proposed and anticipated outcomes of the instruc-
tional materials desirable?

These materials can be expected to provide motivation\for learning
mathematics,. practice in computation, and geometric an arithmetic
intuitions including laws of operations, and opportunitiks for creative
thinking. The Review Panel supports these goals as desirable outcomes
of effective mathematics programs for teachers and in turn

Perhaps even more important is the stimulus provided teachers
development of different teaching strategies for the enrichment\of
mathematics instruction.




Question 7: Do these instruétiona] materials present implementation
problems for the schools? “

~

Use of these materials by a school system seems dependent on having
someone (school superintendent, mathematics consultant, high school
mathematics department chairman, special teacher in mathematics) serve
as-a local agent. - In practice, a school might initiate the use of the
materials and persons from other schools join the group by sharing the
cost of the program. .

The present materials have resulted from revisions ot earlier mate-
rials. These revisions were made based on information received from
an extensive questionnaire with respect to needed changes to overcome
any difficulties that wer® encountered in the use of the materials in
the earlier versions. The length of the films although regarded by
some users as too long, seems to provide for ample time for the compre-

hension -of both -the development of conte nderstanding and teaching
strategies.

-

Question 8: Are the costs for i@p]ementingrthese instructional materials

reasgnab}e? .

At the present time, opportunity is provided for a trial workshop )
package at what seems to be a reasonable cost. T is workshop package,
which includes film rental, full-instructions, apgd booklets for 25 per-
sons, can be purchased for $48. If the total program is purchased, the
cost of the workshop package is deducted from the cost of the total

program. If not satisfactory, unused materials may be returned for full,
refund. What changes may be made in cost, should the publisher's contract
be finalized, are unknown to the panel. .

Question 9: Ig the management/organization plan adequate for producing
: these instructional materials?.

3

Not relevant at this time.

104




D. 4. d: AP (Panel 1): Individual Panelists' Responses to 10th
Review Question: What are your general
impressions of the curriculum?

- NSF Staff Note: Panel 1 submitted a general response of the whole

T panel which applies equally to all five curricula

/ : reviewed by Panel 1. In addition, one panelist
submitted an individual comment which applies equally
to all five curricula reviewed by Panel 1, and one
panelist submitted individual comments on each
curriculum.

Panel 1's common response:

In addition to expressing its opiniens on jndividual projects, the
panel wishes to express jtself on curriculum projects in general.
The following paragraphs describe jssues that the panel feels
strongly about and which we believe the NSF must take seriously in -
their deliberations regarding the Foundation's support of curriculum
development.

Long Range Implementation

The Review Panel expresses a concern with respect to all projects in
the area of long range implementation plans. Projects must make pro-
visions for long term teacher education programs with local school

districts to insure proper implementation and use. Lack of adequate

commitment to this issue in the past has led to misuse, misconception

and a questioning of the actual value of the project itself.

A project must make provision in its design to work with lccal school
districts in providing a systematic plan for implementation which is
mutually acceptable and cost effective for both the project and the
local school. ,

Projects must also consider the implications of teacher education
programs at the university level if the project is someday to become
widely used. This must be considered by projects if the teaching
strategy employed is divergent from current practices and in light

of the fact that the local schools will be the recipients of teacher
education programs.

Parent Involvement

The school and the home have one common concern from the beginniné--
the child. Therefore, education of children must be a teamwork
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effort. The child cannot be the victim of a tug of war over who
knows best for the child, because the result is frustration for
teacher, parent and child. Instead of the three R's, the three C's
need to be implemented. There must be communication, compromise
and genuine concern between home and school.

Parents should and must be included from the beginning when curriculum
materials are developed. However, care must be taken to remember

that parents are for the most part Jay peopTe and should not be over-
whelmed with educational jargon. Their contributions are important
not only because of their concern and knowledge about children, but
also because ‘they are free of any constraints imposed by involvement
in the professional educational establishment.

Child Development

It is generally agreed that the most effective curriculum materials
are those which are adapted to the developmental level of the
children for whom they are constructed. This means that in any group
attempting to construct new curricula, there should be one or more
persons who are solidly grounded in the field of child development.
This was not always the case in the projects reviewed by the panel.
As a consequence avoidable errors in curriculum construction were X
made and potential insights into the worth of particular materials
were Tost or not fully appreciated. ' NSF should seek to insure that
child development skills and knowledge are represented in government -
supported curriculum projects. }

\ .
Use of Supplementary Curriculum Materials

Each of the curriculum projects evaluated by Panel 1 is considered a
"supplementary" program in the sense that they do not intend to replace
or supplant established subjects or their entire arrays of curricular
goals. For example, none is the mathematics program or the science
program,

However, when these programs are
established subject and skills a
\ difficult problems of interrela ing the components. Projects, we
"believe, have some résponsibilities in seriously: grappling with
these issues and providing guiflancé to schools that goes beyond
the narrow role of project im ementation,

ruly integrated with or complement
as, someone must confront the

in problem solving behavior is a very
d, objective of evaluation. However, other
and should not be overshadowed. There

Development of process goal
important, and long neglec
important objectives rema#h
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are certain emphases in, say, mathematical skills and concepts that
* inevitably result when the major focus is on the application of the
subject to "real" problems. The important role of mathematics and
. ~scientific disciplines as a useful tool is stressed. The danger
lies in the possible neglect of other aspects of the discipline.
Those responsible for the curriculum-should be certain thﬁt the
. unitary, systematic, structural nature of the subjects is'not
lost in the process.. The knowledge and views obtained by the child
'shou1? not be of 'disciplines -as fragmentary bits and pieces however
usefuyl. ' ) -

we‘meréiy‘stqte here that supp1eﬁentary projects should not avoid
responsibility for this difficult problem but should sériously
avard it continuous asfiﬂyien. S -

The Role of the Federal Government in.Curricd1um Development

The Federal Government clearly plays a leadership role in curriculum
development, but the’ nature of that leadership needs to be carefully'
considered. For example, is it.better to use federal resources

to build programs at a regional and national level and then attempt
“to dissemfinate them to local school districts? Or would there be a
better return by encouraging local school districts to improve their
own programs through staff development and local curriculum projects
that meet the needs of the communitx? .

LS

-~ Teacher Involvement

The extent to which teachers are involved in the projects reviewed

by the Panel varies greatly. Since elementary school teachers are

the key to the effective outcomes of all projects for improved ’

learning of children, the Panel strongly recommends that teacher

involvement is necessary in all stages of planning, development, and
/ implementation of the project efforts. -

Representation of Women and Minorities

Project leadership and staff should be representative of a cross
section of the educational community. Involvement of minority group
members and women in the planning, development, implementation and

° governince or advisory tasks has been missing in some of these
projects. Key personnel in at least two of the projects reviewed

were almost exclusively white males.’




In addition, it was also apparent that some key personnel were
involved in mere than one project. -This overinvolvement of froject
staff not only 1imits the range of talents, abilities and insights
- available.but also 1imits teadership of curriculum development to a
small group. The panel’believes that NSF should encourage project
directors to have a“broader representation of minorities, women and

key professionals on curriculum projects than is apparent in these
projects. ) : .

. Panelist: Dr. JameﬁkR. Okey
- . v
My only concern with our review is that we may have been too tough
on the projects. Most had modest budgets to carry out their pro-
posals yet we _expected exemplary “and com?Jete needs assessments,
research reviews, research studies, deve opment efforts, imple-
mentation and dissemination plans, and readability studies to have
been completed during the first or second vear of the project. With

the Timited resources available to the projects, such thoroughness
is impossible. s

.
.
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D. 5. a: MMP: NSF Descriptive Information

PROJECT 1iTLE: Webster-Syracuse Elementary Mathematics Project:
Madison Project Films (MMP) ;

PROGRAM: Science Carriculum Development

T

PROJECT DIRECTOR: _
Current (as of 12/75):

Dr. Robert Spencer _ .
. Webster College X )

Ty ¥ \
During Active Life of Projectce—’ \\

Dr. Robert B Davis . \
University of Illinois at Urbana-Champ&ign
(formerly at Syracuse University)

3

INSTITUTION: Webster College
BUDGET: Total Granted: $964,045
Dates: 8/24/61 - Present
PROGRAM OBJECTIVE: Science Education Improvement

PROJECT OBJECTIVES: Preparation and distribution of films’ showing actual _ ... —
c,lassroom__lessonsand-de?e—lopmen’c«-and'testing"ofw
related written materials for teacher education.

¢ e PROJECT SUMMARY

[N

OBJECTIVES: ° v

The original recomnendation memo (7/61) suggested that this project would be
directed toward tne development of elementary school curriculum materials to
follow those previously produced under the Madison Project. The materials
were to include: (1) a further development of axiomatic algebra for poly-
nomials; (2) work with matrices and vectors; (3) the construction of various
axiomatic geometric systems; (4) perhaps work in trigonometry: {5) perhaps
some specific study of the function concept; etc.

The first amendment recommerdation (3/62) restated the purpose as follows:

"The purpose of this project is to help improve instruction in
mathematics by producing a series of films designed to give
training for the teaching of mathematics in elenentary schools
and by developing instructiunal materials relating mathematics

109 '
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and science for junior high schools. The films will present
actual classroom instruction by the project Jirector and
possibly other teachers. The project has produced a body of
instructional materials in algebra for use in elementary schools
as a one-day-per-week supplement to regular courses. The films
and accompanying written materials for teachers are d_signed to
make it possible for elementary school teachers without any con-
siderable previous training in mathematics to teach the new
mathematical content in ways that encourage invention and dis-
“Covery on the part of the student. The films to be produced i
under this grant will be combined with films produced earlier 1
with local support into a series which will include both con-
tinuous classroom sequences and intermittent sequences showing \
development over greater lengths of time."

ACTIVITY PLAN:

The activity plan varied throughout the 1ife of the project but was con-
sistently directed toward teacher education activities which included,

in addition to the development of actual classroom lessons, many in-service .
teacher worksnops, the development of Comprehensive teacher commentaries to .-
accompany the films, piTot testing of the teacher training packages in both

in-service and pre-service contexts, and other dissemination and implementa-
tion activities.

-y

ORGANIZATION AND MANAGEMENT PLAN:

. The Madison Project, in,@gdiiionﬁtO»fuﬁdSMprovﬁded~under,this,granl~-*hés o
____f»—_mxeee4ved—supp6ff'f6r closely related activities from NSF institute grants,
the Ford Mcunuation, and the U.S. Office of Education. Organization and
- management plans unique to this grant are difficult to separate from the
) overall effort. [he operational aspects of the project have been under the
direction of the Project Director, Robert Davis. Dr. Davis.was located
part-time at both Syracuse University and Webster College during the
earlier years of the grant and at the University of I11inois during the
later years. In addition he conducted in-secvice institutes and viorkshops
at many different sites during some portions of the life of the grant.
Fiscal manayement of the grant was always through Webster College. 7

UTILIZATEON PLAN:-

The filus and related materials developed under this grant were designed
for utikization in both in-service and pre-service teacher education pro-
grams. During the life oF the project, the packages were tested in NSF
institutes, in undergraduate pre-service programs at Webster College,
Syracuse University, the University of Iliinois, and in many in-service
teacher workshops. The packanes have been ysed by many colleges and
universities in similar teacher training activities.

1i0
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Twelve of the films are available commercially:

Readiness for Place Value Numerals

A Sixth Grade Lesson on Place value Numerals

Subtraction Using Beans

Addition and Multiplication Using Plastic Washers

Addition and Division Using Beans and Beansticks

Subtraction and Divésion Using Beans and Beansticks
Experience with Fractions: Suppose It Comes Out Even?
Experience with Fractions: Suppose It Doesn‘t Come Out Even?

— b b .
N—‘ou:oowosmaum—‘

Fractions and the Meaning of Division S
Fractions on the Number Line Using String \\
The Number Line Using the Overhead Projector N
Area Using Geoboards hN

The films listed above are distributed by Houghton-Mifflin and are designed

as a "series" which tend to develop a common theme. These films were devel-

oped by editing films of classroom lessons to delete material extraneous to

that theme. Additional "series" have been projected utilizing similar

editing of the many individual lesson films available. The exact nature or
titles or, indeed, whether such series have actually been developed cannot

be determined on the basis of e dence in the files at this time. - p

In addition to the series of films available commercially, two tightly
sequenced courses, In-Service Course I and In-Service Course II, which
combine written material with £ilm were produced and have been widely

- ;tested*+nﬁteacher>tra%ning-programs.'~ e

An unspecified but apparently large number of individual films and video-
tapes have also resulted from this project. These materials might con-
ceivably form the basis for additional utilization activities. °

The termination date has been extended through additional amendments
without additional cost to the current termination date of March 31,
1976. ‘

In December 1975 the project director was changed to Dr. Robert Spencer
of Webster College. .

PERSONNEL :

Dr. Robert B. Davis, Project Director
Director of Curriculum Laboratory

University of I1linois at Urbana-Champaign

»,
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D. 5. b: MMP (Panel 1): Project Director's Response to 10 Review Questions.

NSE Staff Note: The project director for the Madison Project Films

did not provide a response for the panel. S
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D. 5. c: MMP (Panel 1): Panel Responses to 9 Review Questions

MADISON PROJECT FILMS

Since 1961 the Madison Mathematics Project has been concerned with curriculum
change in elementary school mathematics. That portion of the project supported
by the National Science Foundation was the production of 16 mm films showing
children in classrooms. The films, used primarily in in-service teacher
education, exhibit both the pedagogical approach and the mathematical content
central to the project. -

The following review of the Madison Project Films, according to the questions
suggested by the National Science Foundation, is a mix of opinion, personal
experiences of Review Panel members, a telephone conversation with the 1
project director-and examination of a limited number of documents and films.

Question 1: Is there a genuine need for these instructjona] materials?

There is, has been and continues to be a genuine need for materials to
enhance the continuing education of teachers. These films capture a spirit
of inquiry, of exploration and discovery learning--alternatives in classroom
organization for learning and teaching. '

It is difficult to say now many teachers’ these materials could be expected
to reach. The director reports that two or three inquiries about the
materials are received each day at the University of I1linois Curriculum
Laboratory. Historically, the materials have been used in staff develop-
ment programs in urban and suburban school districts and in university
teacher education programs.

Question 2: 1Is there a ﬁarket for these instructional materials?

The program has sustained \itself to the extent indicated above without
recent advertising or other dissemination efforts. According to the
director, requests come from former users of the materials as well as a
few new or first-time users. He anticipates that the materials will
continue to be used at least at the present level.

Question 3: Do these instructional materials possess a clear purpose
and rationale?

The stated purpose of the materials, according to information in the evi-
dence packet, is this: "For in-service teacher education workshops,,
packages of films, tapes, printed materials, and activities were designed

TiMadison Mathematics Project" in Course Curriculum Improvement Projects,
National Science Foundation; film "Creative Learning Experiences”; and
Davis, Robert B., Teachers Commentary, The Madison Project Films.
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to introduce teachers to the simpler parts of arithmetic, algebra and
analytic geometry, in a discovery approach like that used by the children."
Assumptions inferred directly from the films themselves and the description
of the printed materials are as follows: In-service teachers observing
teaching strategies and mathematical content employed in the films, discus-
sing what they have seen, and experimenting with both strategies and content
will be motivated to try similar exploratory activities and teaching
“’§fr§tég1e5“in*their~own—elassrooms,A,

Question 4: 1Is the content of these instructional materials scientific$11yw
correct?

The materials appear to be both scientifically accurate and current. The
content is aimed toward increasing the scientific knowledge of teachers in
arithmetic, algebra and coordinate geometry.

Questicn 5: Is the content of these materials educationally sound?

It is the opinion of the Review Panel that the content of these materials

s educationally sound. A few studies have been, done Of the impact of

teacher education programs in which these mater??T?zﬁgre used. The studies--
.in particular, one by-’Robert Dilworth in California®~- report favorable

reactions from teachers and gains in mathematics performance scores of

students.

Question 6: Are ihe proposed and anticipated outcomes of the instructional
J materials desirable?

Even -though the films were made several years ago the peddgogy and problem-

solving approaches used are still quite relevant. The proposed outcomes

of increased student-teacher interactions in a spirit of inquiry and

discovery learning are desirable, as is the increased knowledge in mathematics
- among teachers and students. In the judgment of the panel, thesé materials

have indeed had an impact on many teachers and children. The impact has

gone beyond those in direct contact with the project. The innovative ideas

in pedagogy and content have been diffused throughout teacher education

programs and school curricula.

Question 7: Do these instructional materials present implementation
problems for the schools?

Implementation of these materials depends (1) on the commitment of schools
to leadership development and the continuing education of teachers and
(2) on the commitment of schocls to alternatives in curriculum content

2Dilworth, Robert P. and Warren, Leonard. Final Report: Specialized

Teacher Project, 1971-72. Sacramento: California State Department of
Education, 1973. :
114
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and teaching styles. Implementation of the jdeas in these materials--in
particular the group involvement and interaction among children depicted
in the films--may be difficult in very restrictive classroom settings.

Question 8: Are the costs for implementing these instructiona1“materia1s
reasonable?

mn

The cost is $4.00 per teacher handbook, plus nominal rental and handling
charges on the films. An additional cost may be a consultant's fee for
the person who would direct the in-service course. The cost seems to be

" reasonable.

Question 9: Is the management/organization plan adequate for producing
these instructional materials?

Not applicable.

St
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D. 5. d: MMP (Panel 1): Individual Panelists® Responses.to 10th
Review Question: What are your general
impressions of the curriculum?

NSF Staff Note: Panel 1 submitted a general response of the whole
. panel which applies equally to all five curricula
reviewed by Panel 1. In addition, one panelist
submitted an individual comment which applies equally
- to all five curricula reviewed by Panel 1, and one
panelist submitted individual comments on each
curriculum. :

Panel 1's common response:

In addition to expressing its opinions on individual projects, the
panel wisheS to express itself on curriculum projects in general.
The following paragraphs describe jssues that the panel feels
strongly about and which we believe the NSF must take serngsly in
their deliberations regarding the Foundation's support of curriculum
development.

Long Range Implementation

The Review Panel expresses a concern with respect to all projects in
the area of long range implementation plans. Projects must make pro-
visions for lTong term teacher education programs with local school
districts to.insure proper implementation and use. Lack of adequate
commitment to this issue in the past has led to misuse, misconception
and a questioning of the actual value of the project itself.

A project must make provision in its design to work with local sghe
districts in providing a systematic plan for implementation ch is
mutually acceptable.and cost effective for both the projecy/and the
Tocal school, o

Projects must also consider the implications of teach education
programs at the university level if the project is gfmeday /to become
widely used. This must be considered by projects # the téaching
strategy employed is divergent from current practfces and in light

of the fact that the local schools will be the r cipients of teacher
education programs. :

Parent Involvement

The school and the home have one common concern from the beginning--
the child. Therefore, education of children must be a teamwork
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effort. The child cannot be the victim of a tug of war over who
knows best for the child, because the result is frustration for
teacher, parent and child. Instead of the three R's, the three C's
need to be implemented. There must be communication, compromise
and genuine concern between home and school.

Parents should and must be included from the beginning when curriculum
materials are developed. However, care must be taken to remember

that parents are for the most part lay people and should not be over-
whelmed with educational jargon. Their contributions are important
not only because of their concern and knowledge about children, but
also because they are free of any constraints imposed by involvement
in the professional educational establishment.

Child Development

It is generally agreed that the most effective curriculum materials
are those which are adapted to the developmental level of the
children for whom they are constructed. This means that in any group
attempting to construct new curricula, there should be one or more
persons who are solidly grounded -in the field of child development.
This was not always the case in the projects reviewed by the panel.
As a consequence avoidable errors in curriculum construction were
nade and potential insights into the worth of particular materials
were lost or not fully appreciated. NSF should seek to insure that
child development skills and knowledge are represented in governmerit-
supported curriculum projects.

Use of Supplementary Curriculum Materials

Each of the curri¢ulum projects evaluated by Panel 1 is considered a
"supplementary" program in the sense that they do not intend to replace
or supplant established subjects or their entire arrays of curricular
goals. For example, none is the mathematics program or the science
program. ~ ¢

However, when these programs are truly integrated with or complement
established subject and skills areas, someone must confront the
difficult problems of interrelating the components. Projects, we
believe, have some responsibilittes in seriously grappling with
these issues and providing guidaace to schools that goes beyond

_ *he narrow role of project implementation.

Development of process goals in problem solving behavior is a very

-important, and long neglected, objective of evaluation. However, other

important objectives remain and should not be overshadowed. There

~
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are certain emphases in, say, mathematical skills and concepts that
inevitably result when the major focus is on the application of the
subject to "real" problems. The important role of mathematics and
scientific disciplines as a useful tool is stressed. The danger
lies in the possible neglect of other aspects of the discipline.
_.__Those responsible for the curriculum should be certain that the

unitary, systematic, structural nature of the subjects is not

lost in the process. . The knowledge and views obtained by the child
shou]? not be of disciplines as fragmentary bits and pieces however
useful. *

< R SN
We merely state here that supplementary projects should not avoid
responsibility for this difficult problem but should seriously
award it continuous attention.

The Role of the Federal Government in Curriculum Development

The Federal Government clearly plays a leadership role in curriculum
development, but the nature of that leadership needs to be carefully
considered. For example, is it better to use federal resources

to build programs at a regional and national Jevel and then attempt

to disseminate them to local school districts?” Or would there be a

better return by encouraging local school districts to improve their
own programs through staff development and local curriculum projects
that meet the needs of the community?

Teacher Involvement

The extent to which teachers are -avolved in the projects reviewed '
by the Panel varies greatly. Since elementary school teachers are
the key to the effective outcomes of all projects for improved
learning of children, the Panel strongly recommends that teacher
involvement is necessary in all stages of planning, development, and
implementation of the project efforts.

Representation of Women and Minorities

Project leadership and staff should be representative of a cross
section of the educational community. Involvement of minority group
members and women in the planning, development, implementation and
governance or advisory tasks has been missing in some of these
projects. Key personnel in at least two of the projects reviewed: -
were aimost exclusively white males.
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In addition, it was also apparent that some key personnel were
involved in more than one project. This overinvolvement of project
staff not only 1imits the range of talents, abilities and insights
available but also limits leadership of curriculum development to a
small group. The panel believes that NSF should encourage project
directors to have a broader representation of minorities, women and
key professionals on curriculum projects than is apparent in these
projects. '

Panelist: Dr. James R. Okey

My only concern with our review is that we may have been too tough
on the projects. Most had est budgets to carry out their pro-
posals yet we expected ex plary and complete needs assessments,
research reviews, research studies, development efforts, imple-~
mentation and dissemination plans, and readability studies to have
been completed during the first or second year of the project. With
the limited résources available to the projects, such thoroughness
is impossible, -
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D. 6. a: SAM: NSF Descriptive Information

PROJECT TITLE: Source Book in Applied Mathematics (SAM)
PROGRAM:  Science Curriculum Development .

PROJECT DIRECTOR: (Initial) Alex Rosenberg, Cornel] University
(Since 9/75) D. Bushaw, washington<State'Universfty'“*”““““‘

INSTITITUTION: Mathematical Association of Americs
DEPARTMENT: Washington State University

BUDGET: Total Granted: $62,300
Dates: 12/10/73 - Pre?ent,

PROGRAM 0BJECTIVE: Science Education Improvement .
PROJECT OBJECTIVES: Development of source book of mathematical applications
for secondary school mathematics use.
PROJECT SUMMARY
OBJECTIVES:

133

THE PROJECT. NCTM and CUPM propose to produce a source book which wil?
contain material of the following kinds: ]

(1) Background material for the teacher. A discussion of the
philosophy and technique of model building, including various
sorts of models, what is involved in constructing a modet,

and the relations between models and the real world; completel,
worked out examples of model construction. '

(2) Material suitable #or use in the classroom.

a) New applications which require approximately one class
period for Presentation; modeling questions would also
be.-considered in-this section, but in less detail than
in paIt (1). . ¢ ,

b) Very simple examples of real world situations which
supplement assignments or aid the teacher in motivating
new concepts.

c) Applications which are suitable for science projects or
are useful’ in other independent study situations.
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(3) Agnotated bibliography. Readily available articles on model
building and applications. : '

ACTIVITY PLAN:

GATHERING MATERIAL FOR THE SOURCE BOOK. Notices will bé placed in The

Mathematics Teacher, Mathematics Teaching, Scientific Aperican, American N

_"mw"Mathemat§cai Monthly, Mathematics Magazine, The Two Year College il
athematics Journal, STAM Review and other simitar journals, soliciting

suitable applications. r

the physical, 1ife, and social

In order to obtain additional examples fro
1s for articles

sciences, two mathematicians will search appropriate journa
from which appropriate examples may be extracted.

of the use of mathemat%cs in everyday situations,
two people will be sent "into the field," where mathematics is being used.

They will interview arpenters, grocers, draftsmen, city planners, pollu- -
etc., to identifx'the ways in which 5pese people

) tion control engineers,
use mathematics. _
A1l material will first be processed by the cuPM

“EDITING THE MATERIAL. ‘
puplications of articles and examples will be
ibutions will be set aside, and the remaining

To obtain good examples

" Central Office staff.
eliminated, inappropriate contr

examples will be classified and distributed to the Editorial Board for their
examination. i gp]es collected and
will choose those fro e made. Once the
nature and strengths of the available examples become
will determine the final format , i
complete the task, subject to their appreval. The editor will be named
and brought into policy discussions as soon as possible. v

/

ORGANIZATION AND MANAGEMENT PLAN:

The Director and Céntra] office staff will handle the administrative affairs
oordination for it. They will make all arrange-

~of .this project and provide ¢
N ments for meetings, prepare minutes, and provide all the necessary support-
~ . ing services. The CUPM Executive Director will be in charge of original
~ evatuatiom and classification of the applications as well as preliminary
editorial work. The CUPM Central Office staff will supervise the printing
aha\qjstribution of the resulting document. It is only in virtue of the
many services provided by the Central Office that it will be possible for
shed mathematiciafis and mathematics

NCTM and €UPM to call upon distingui ;
educators wha_have many pressing demands on their time, to serve on this

project.




" this book, we do not contemplat

-
LN
v

w

UTILIZATION PLAN: *y

the source. bcoR. Considering-the—tature of
e~publishing a final edition until a pre-
liminary version has, been circulated to secondary school teachers for com-
ments.and evaluatiof, at least partially through classroom testing. We
fropose to publish a preliminary First edition of €500 copies. It is
estimated that the printing cost will be $3.00 per copy and the distribu-

Distribution and evaluation of

~ tion cost $1.00 per copy. We are therefore asking that $6,000 be placed
- in a revolving fund to print and distribyte two more sets of 1,500 copies.

HISTORY: - \3
I ‘|'
Background. The original proposal from MAA.for a juint project 6f the

National Council of Tea

the Undergraduate Progr

chers of MatRematics (NCTM) and the Committee on
ram in Mathematics

(CUPM) was submitted in March,
1972. This proposal was a request for support for the production of a
source book for secondary school teachers of mathematics on applications
of mathematics to a variety'of academic disciplines~and to situations

- from everyday experiences. '" ) .

The proposed project was not supportéd in FY 73 because  funds were not
available. However, the Materials and Instruction Bevelopment Section:
considered the project to be of nigh priority. Cne reason for this high
priority was the current attention to the need for includifig applications
of mathematics in secondawy school programs. This need was apparent in

Nall three mathematics education conferences supported by NSF during the
summer of 1973. . ) 0

~ N

PERSONNEL : r
The project director is Dr. D. Bushaw, Professor of Mathematics at
Washington State University. He is assisted by the Editorial ‘Board con-
Ssisting of six mathematicians--Professor Max Bell, University of Chicago;
Professor Arthur Engle, Ludwigsburg College; Professor .Jack Forbes,
Purdue University; Dr. Henry 0. Pollak, Bell Laboratories; Professor

Maynard Thompson, Indiana University; Professor Zalman Usiskin University.“
of Chicago. Professors Bell and Thompson will act as co-edito)% of the
sourcebook. !




D. 6. b; SAM (Pangl 2): Project Director's Responce to 10 Review
Questions . )

Question 1: Is there.a genuine need for these instructional materials?

|~ 2 The assessment of needs for this project was made before-the project
began, and is summarized in the proposal (see especially pages 2-3 and
17-22). There is s#ill ample evidence that realistic appWcations of
mathematics receive f-.r too little attention in pre-college mathematics
curricula. Jne of the causes is that, in spite of the tact tnat real
and potantial applications of mathematics are all around us, it is
extre. ely difficult to identify suitable oxamples, to formulate them
in a way that preszrves their authenticity while putting them within
the range of the student, and to gather them into collections that
provide broad, thorough, and balanced coverane. Presumably because of
these difficulties, no such collections row exist.

Expressions of need for a sourcebook of this kind frequently come to ‘
. _iur attention. One of the stronger expressions that have come to

Nght since our- proposal was drafted is a passage from the Report of

the Corference on the K-12 Mathematics Currizuium, Srowmass, Colorado

June 21-June 24, 19734 which we quote ne"c in part:

Recommendation 1. There be constituted a task force made up of mathe-
‘maticians, mathematics educators, representatives from industry,
teachers, and Sstudents to develop and disseminate a comprehensive
collection 9f examples of applications suitable for grades K-12.

\

Discussion. -It is suggested that these applications be organized in
terms of the usual strands in the curriculum, i.e., number, geometry,
opérations on rational numbers, solving algebraic equations, etc., and
that; they be organized according to grade level and type of application.
The styies of presentation of the éxamples should vary from simple

. structured problems to open-ended unstructured situations that may
require an interdisciplinary approach, i.e., the student may need to
use information from fields other than mathematics.

A number of such app]icétions are already available.... However, these
materials are incomplete, e.g., insufficiently diverse, and not
adequately organized for easy classroom use....

2

fhis collection of examples would not only directly help the teacher
in the classroom, but would have the indirect benefit of providing
incentive andtdirection for authors of school textbooks...., (pp. 36-37).

The present project does not meet these specifications exactly, but the
" appearance of its product should satisfy the need expressed in this
. rpcommendation, at least as far as grades 7-12 are concerned.
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Directly or indirectly, the materials could ultimately reach the great
majority of students in grades 7-12. If enough teachers take advantage
of the materials themselves, they could reach many’ students almost
directly; by way of their influence on teachers and textbook authors,
they could someday affect the mathematical experiences of almost all
future students.

There are no satisfactory alternative instructional materials in this
area. There is a great deal of raw material, but as the above-quoted
passage in the Snowmass Report suggests, the results of previous
attempts to reduce this material to a form appropriate for the purpose
at hand are incomplete and otherwise unsatisfactory.

—----ln-generat,the need for these materials, and for the attitude toward
mathematics they will embody, is great. For lack of such daterials,
generations of students, while spending many hundreds of hours on the
study of mathematics, have all too often missed the crucial relation-
ships between this subject and other aspects of life. They often
acquire the tools, but do not know how to apply them or even to
appreciate their immediate and potential usefulness, not only in the
sciences and technology but in everyday life. The consequences of
this situation are too familiar to require comment here.

~ Question 2: Is there a market for these instructional materials?

As.we have already emphasized, no other producté exist that can adequately
meet the need.

The materials are not intended to fill a slot in the curriculum, but to
enrich and influence the evolution of the style and content of the
curriculum throughout grades 7-12. We hope that some teachers and . .
schoo!s will find ways to make especially intensive use of the materials,

: e.g. in special projects and miniterms, but this will not be their

= primary role. They will constitute a resource to which a dedicated
teacher can turn on a day-to-day basis for help with the effective
implementation of existing curricula.

The materials will be disseminated in an inexpensive printed form,
Their availability:will be publicized by a broad advertising campaign
through the channels of MAA, NCTM, and NCTM affiliates, and in other
ways. (Indeed, the project has already been widely publicized in the
periodical literature and at national and other meetings of mathematics
educators.) After the first cycle of production, which is already
funded, the continued printing and distribution of these materials
should be self-supporting and require no further funding from NSF or
elsewhere,

To the best of our knowledge, the free market has made no serious
attempt to respond to the need for these materials. The most Tikely
explanation is that if any commercial publishers considered the possibil-

ity at all, they correctly assessed the difficulty of the undertaking and
were unwilling to make the necessary investment.

o N
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We have made no systematic market studies. ;:;;;\;FE<§eurg§g:3E will )
be aimed primarily at the teacher, the potential market cann e

compared with that, say, for an exciting new series of textbooks. ™~
Nevertheless, we would 1ike to think that because of the uniqueness,
versatility, low cost, and usefulness of the Sourcebook eventually a

copy-will find its way into every junior or senior high school in the

country, if not on the desk of every mathematics teacher in those

schools. Even allowing for a considerable component of wishful thinking '
here, there is clearly a significant potential market. It is also

quite possible that the Sourcebook would be in demand as a learning

resource in connection with pre-service and in-service teacher training.

It is not clear how the appearance of the Sourcebook could have any
4_mf-—f-efieet—en—%he—market—for—existing‘ﬁnst?Utthnii“materialsl 0f course,

we hope that_it wil} contribute to a climate that will ultimately

favor certain kinds of instructional materials being preferred to

others, but it would not be in direct competition with any of them.

Question 3: Do these instructional materials possess a clear purpose
: and rationale? '

The ‘purpose and rationale of the Sourcebook have been indicated in the
proposal and passim above. Explicitly, we assume:

a) that both the ideas and techniques of mathematics form an
integral part of our cultural heritage, not least because of their
manifold relevance to and usefulness in dealing with the problems of
modern society, both at the technical level and in everyday life;

b) that mathematical teaching at all levels should emphasize
this aspect of mathematics and equip students, in attitude as well as
knowledge, to avail themselves of the power of mathematics in practical
affairs;

. c) that this is particularly important at the secondary level,
where students typically have their first and in many cases their last
significant educational experience with any mathematics that goes
beyond the relatively concrete, numerical level;

d) that due attention to this side of mathematics is not only an
important goal in itself but may also work powerfully in motivating
students to study mathematics in all its aspects;

e) that a major barrier to the implementation of the above
assumptions is a severe shortage of sound examples to serve not only
as educational material but also as prototypes for the generation of
further material of the same general character;

f) that such examples should be interesting, realistic, mathemati-
cally sound, and compatible with accepted curricula.
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The immediate goal of the prgject is to assemble a collection of materials
satisfying the need; that fol%ows from these assumptions. The ultimate
goal is to contribute to the ‘improvement of both the content and the
form of a student's experiences with mathematics. )
7

" Especially because of the introductory and explanatory matter that will
accompany the problems in the Sourcebook, the assumptions, goals, and
values underlying the materials will be clear from the Sourcebook itseif.

Questgon 4: 1Is the content of these instructional materials scientif-
* ically correct? da

A special eftort is being made to assure that the data in the problems
will be, wherever-possible; not only realistic but—real.—Problems of
the "daily 1jfe" type are in many cases based on actual experiences of
the contributors, and problems of a more technical nature are checked

- against, if not actually drawn from, recent expert accounts of the ,
areas of application in whigh they arise. Some problems invite students
to gather their own data, thus adding a dimension to the experience
while enhancing the sense of authenticity of the problem. (However, we
avoid suggesting that students involve themselves in data-gathering
activities that serve no instructional purpose and may be fitly described

as mere "busy work.")

As mentioned earlier, the collection as a whole will cover the whole
rang® of secondary mathematics and a very-wide range of human activities
and interests, from cooking and gardening to art and astronomy. Accuracy
and realism will not be sacrificed to brevity or simplicity, but special
value will be placed on problems that can be stated relatively briefly
and in a self-contained manner, Explicit and practical references will
" be given in those instances where a certain specialized nonmathematical
background is required.
|
Of course, pains will be taken to assure that the mathematical side of
the materials is completely correct and expressed, without pedantry, in
confbrmity with the best contemporary mathematical usage.

Nuestion 5: Is the content of these instructional materials education-
ally sound?

No adverse reactions (except, perhaps, expressions of the inevitable
resistance by a few people to change in all its forms) are expected.

On the contrary, the philosophy of this Project is very much in line

with the national tradition of practicality and the high value tradi-
tionally attached to problem-solving "know-how." To the extent that

this project may affect the overall tone of mathematics instruction, it
shoulg be expected to make some gontribution to a general reconciliation .

of the general public with the mathematics curriculum, and thus to a
better climate, both at school and at home, for learning mathematics,
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It must be admitted that not ail of these materials will be equally
accessible to all students. Some of the problems, by their very
nature, require above-average cognitive skills and in some cases real
ingenuity. We are neyertheless well aware of the special needs of
slow learners, disadvantaged studénts, and-others for whom mathematics
is frequently hard. We are especially concerned about including
materials that will interest, inform, and encourage students in just
these groups. We also believe, on the basis of good testimony and
our own experiences, that problems of the kind featured in the
Soyrcebook, precisely because of their relatively worldly and concrete
character, may offer new opportunities for success to many students
whose previous relationship to mathematics has been a history of

defeats because of emphasis on the more abstract side of the subject.

Question 6: Are the proposed and anticipated outcomes of the
instructional materials desirable?

The answer to this question is implicit, if not explicit, in answers

to the preceding questions. We see these materials as a contribution
toward the reintegration of school mathematics with the rest of the
student's present and future experience--a Step toward the restoration
of "normal relations" between the youth (arid eventually the whole
population) of this country and the pleasures and powers of mathematics.
We are not So naive as to suppose that even an imcomparably more massive
effort would be sure to attain this goal, but to the extent that the
outcomes of the present project are significant, we expect them to be
significant in that direction. It may thus be one element of a general
trend toward the rehabilitation of mathematics in the eyes of those
(among students, teachers, school administrators, parents, and the
public at large) who have been disturbed by what they perceive--
sometime rightly--as the excesses of recent trends in mathematics
education. '

Students, in particular, may be expected to acquire a more balanced
view of mathematics and a more effective grasp of its capabilities.

The members of the editorial group responsible for the Sourcebook are
well aware of the possibility of overt or unintentional bias and. /
stereotyping in instructional materials, even in such a comparatively
impersonal subject as mathematics. The fact that we are dealing with
many situations of daily life does expose the enterprise to certain
risks. Our objective is to keep the materials as free as possible

of anything that would suggest or reinforce any pernicious stereotypes
related to sex, race, ethnic origin, religion, or socio-economic status.

Many problems will inevitably include elements closer to the £xperiences
and aspirations of some students than to those of others; but while the
individual problem may sometimes lack universality, the Sourcebook as a
whole is intended to be broadly representative in this respect also; and
the sensitive teacher, by selection and emphasis, should know how to
adapt the content of the Sourceboqk tg.any special cultural or instruc-
tional environment. i_ i
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Question 7: Do these instructional materials present implementation
problems for the schools?

No. These materials should fit very easily into any organizational
structure, and teachers with & reasonable level of general competence
and a commitment to program inprovement should require no special
training to use them. Costs will be minimal, and such special learning
resources as -use of the Sourcebook may require will normally be found:
in the student's usuat home'and school surroundings. Optional classes,
e.g., for bright students, are a possibiljty, but the Sourcebook will
be planned primarily for flexible use in the usual curricula. In
short, we see no material barriers to the implementation of these
materials.

Question 8: _Are the costs for implementing thgse instructional
b materials reasonable? P

They are not only reasonable, but minute. The Sourcebook will be
published in as inexpensive a format as is consistent with the purposes
for which it is intended, and sold at or near cost. The price is.
~_unpredictable because the size of the book is still not known and
"”p@inting costs are fluctuating; but a price in the neighborhood of
five dollars seems likely.

Teachers may want”fb reproduce some of the materials for distribution
to their classes, but the cost of doing so should be well within the
amounts usually budgéted for such activities.

No other associated costs are foreseeable, and at present there is no
other way the same need could be met by an individual teacher or school
district without incomparably greater cost.

Question 9: Is the management/organization plan adequate for producing
these instructional materials?

The raw materials for this project have been obtained by general appeals
published in many scientific and educational periodicals, and announced
at large meetings; by written personal appeals to hundreds of individual
colleagues who were thought likely to contribute; by direct personal
appeals to educators and students of education, in some instances
within’the framework of other NSF-supported projects; by interviews

with lay people in a great variety of occupations; from a wide-r ing * vy
search of scientific, technical, and general publications; from pe al
experiences of members of the editorial group and their associates; and
by whatever other means have come to hand. The progressively accumu-
lating compilations of problems that result are submitted to repeated
criticism and revision by members of the editorial group. Considerable
sections of the material have been discussed at length with practicing
secondary educators.
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In line with the proposal, the first version of the completed Source-
book will be followed by a questionnaire whereby the teachers who

will have had an opportunity to see and use it will be asked to assist
in its evaluation, * .

\Thé two editors, of course, will share a special responsibility for
getting the material into a form suitable for reproduction.

Altogether, the preparation of the Sourcebook has turned out to be a
challenging task, and has already involved more than one major unfore-
seen difficulty. It now appears that the project does appear to be
understaffed. The members of the editorial board are not numerous,

and they all have heavy commitments besides this project. Nevertheless,
the work is proceeding, and in spite. of some disappointments and delays
we hope to have the materials in something appréaching final form
sometime in the summer of 1976.

Question 10: What are your general impressions of the curriculum?

The editorial group has never doubted the need for or the potential
value of the Sourcebook. There have been moments of discouragement
because returns from our various searches for raw materials were some-
times disappointing in quantity and quality, and we ourselves have not
always been able to give the project as much time per week as we would
have liked. -

We see these difficulties not as indications that the project was mis-
conceived, but rather as evidence that the task is, to an even greater ’
extent than we had expected, a matter of breaking new ground; and the
Jresults should be all the more valuable.

Ay
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D. 6. c: SAM (Panel 2): Panel Responses to 9 Review Questions

- Question 1: Is there a genuine need for these instructional materials?

The project quotes an impressive number of comments from well-known

people on the need for more work in applications. These include some .

by Beberman, Rosenbioom, Georgescu, Bazan, Matei, Banescu, Engel, and

Pollack. There is reference to Burns' study on attitude towards

applications afd a report of the Snowmass Conference. There are letters

of support from NCTM and ‘CUPM, and there is evidence of grass roots .

support through resolutions proposed at NCTM delegate assemblies. It

appears that many teachers want someone to provide them with examples

of the way in which mathematics is used in everyday situations.

Frequent articles and complaints about the students' lack of fundamental
, Skitls are sometimes really directed at their inability to apply them

to rgal situations.

-~ There is no comprehensive collection of applied problems such as the
project proposes. Those that exist in textbooks are usually few in
number, contrived, and have little real application; or, if the examples
are .authentic, the mathematics is usually trivial. There are books on
applications in specific disciplinec, but these are usually too technical
for use in secondary schools. The proposed Sourcebook would require
no technical background. There ts certainly no collection of applications
that are cross-referenced with specific mathematics skills.

"There should be & great demand for the book from both publishers and

N . teachers. Some teachers may use the problems as a guide to writing
other problems of the same type. An increase #n the use of such
problems in the classrbom should give students a better understanding
of the interdependencies of mathematics and other disciplines. Students
are often told that these interdependencies exist, <but are rarely shown
why or how.

‘This project is very timely. It should be well-received by mathematics
educators, parents, administrators, and the business and industrial
communities. The project taps the minds of some of the best qualified
people in the fields of mathematics and its applications. These are
people who are also talented in bringing the two fields together. Their
reputation will go a long way toward insuring the -acceptance of the work.

Question 2: Is there a market for these instructional matericls?

These materials will in all probability have wide market appeal to
teachers by virtue of the:

a. breadth of disciplines which they represent

b. variety of problems for a wide spectrum of student abilities

c. inclusion of an authoritative bibliography -
119
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d. edqbrlement by NCTM and MAA-CUPM

e. 1atk 6f any existing~similar materials

While there are a few sources that contain sroblems of this nature in
a scattered or random manner, there is no single, thoughtful compila-
tion of problems which is broad based and represents a wide variety

“of applications of school mathematics. Almost every mathematics unit

of instruction has some provisions for learning about applications.
Unfortunately, many times the problems available have been of poor
quality and, therefore, the time devoted to applications has histofi-
cally been small. This collection of materials is an effort at
fulfilling the need to provide high quality application-type maihe-
matics problems.

To the best of the panel's knowledge, there exist no instructional
materials of this precise nature. These materials will be unique

in that they include problems representing a wide variety of disciplines :
and everyday life situations.

The likelihood that this product wijl be used is exceedingly high. This
is evidenced by current positions ofj the NCTM and by reports of signif-
jcant conferences such as Snowmass and Cape Ann. Probably the most
compel1ing data ‘supporting the teacher ' interest in materials on
applications are the repeatedly over-subscribed sections devoted to
solving problems at professional meetings. - Although the Sourcebook -
is not complete, the NCTM and CUPM have jointly committed themselves to
the concept of producing these materials upon their completion. Clearly,
there will be no necessity for the use of Foundation funds to support
the publishing of these materials following the initial printing of the
preliminary edition of 4,500 copies.
Question 3: Do these instructiomal materials possess a clear purpose
and rationale?

The basic assumption of the project is that problems taken from a wide
variety of real-life situations are better material for learning the
applications of mathematics than problems contrived to illustrate
mathematical topics. We infer from looking at the problems themselves
that the problems alone can motivate pupils to try to solve them and

to learn in the process. We found the portion of the problems available
to the panel to be clear and well-written. It is reasonable to expect
that these prublems will have a positive effect on interested students
and will help to raise the level of interest in other students as well.
Noting the shortage of problems and other materials specifically designed
to develop the skills of modelling, we wonder if the problems themselves
were supposed to accomplish that. We are convinced that the full purpose
of these materials cannot be realized without careful development of the
heuristics of modelling. ’
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, civilization_and should equip students in attitude as well as knowledge.

?

We were pleased to learn that teachers will be given a genéral discussion

on how they and their students can create problems themselves, a general
statement on "the place of mathematics in:modelling" as well as explicit
suggest1ons on how to use the materials in the classroom. _We applaud

the aim to develop these and other helps but are very much aware of the
a1ff1cu1ty of doing so. ‘We urge the development and refinement of this
general aim of fac111tat1ng teacher usé. For example, we feel that -
attention should be given to making an appropriate index for the many
different levels,‘subject matters, and mathematical ideas covered in

the Sourcebook as well as providing organization by types of problems.

The rationale by which the authors are selecting the materials for the —
Sourcebook is captured in the remark that mathematical thinking at all
levels should emphasize that mathematics forms an integral part of our

This project has a real opportun1ty to make an important contribution to
the education of young people in mathematics and to the1r confidence in
the value of mathematical learning. ,

Question 4: " Is the content of these instructional materials scientif-
ically correct? ,

That the material is scientifically accurate is guaranteed by the high
quality of the Editorial Board. The contents of the problems are also
current, but some problem data will eventually become dated.

The goal is to develop a mathematicdlly literate population. As a
bonus, some students may also be turned toward a scientific career by
demonstrations of the application of mathematics. The problems illus-
trate most of the mathematical topics taught in grades 7 through 12,
except possibly for some pre-calculus ideas that a few students m1ght
meet in grade 12.

In summary, we have high hopes for the mathemat1ca1 values of this
material,

Question 5: Is the content of these 1nstruct1ona1 materials educa-
tionally sound?

S

Few adverse reactions are anticipated. However, parents will need to
know the reasons behind the use of these materials. The teachers

should be especially interested in the use of the source book with
students in grades 7-12. Teachers will like the idea of dealing with
the reality of these problems. Most students will.find the problems
interesting and motivating. A comprehensive source does not now exist
for these types of materials. It provides for @ practical way to gather
additional problems.




%«

<" Teachers should gear the materials to the level of the students whom
they are teaching. Indeed,reading the problems could cause frustration
for certain students. ATthough these problems do not typify a unique
.and new approach, the collection does possess sufficient variety of
problems to match the learning styles of most students.

1f the project can come up with a practical approach to modelling (as
the proposal promises) it will have to be considered ingenious; as it
is nearly impossible to find quality material at this level on this
important aspect.

The range of students in a typical junior or senjor high school to whom
these materials might appeal is extremely wide. It is possible that

the materials themselves may appeal.to a greater degree to goal oriented
students. - However, the motivation and interest intrinsic -in such
problems couTd cause a Student to become more goal oriented than before
becoming involved in the program. ’

Many of theé problems avoid bias by using the second person pronoun much
of.the time.’/ These materials are not controversial but may present{ as
most real problems do, some value problems, e.g., Catherine wants to
earn a greater reward for less work; the Williamses arﬁapﬁﬁifty people;
the thief opening a lock, étc. They are adequately ha led and in many
ways impressive. . v

These programs should prove to be educationally sound to a very high
2 degree. : . : .

' Question 6: Are the proposed and anticipated outcomes of the
' - instructional materials desirable?.

It is intended that students will acquire an incCreased awareness of, :
the relevance of mathematics to everyday life--the general usefulness -
of mathematics. Also expected is a heightened interest in problem

solving--an analytical responsiveness to problematical situations

including specifically (a) developing or selecting a model that repre--

sents the situation and permits progress toward a solution“and (b)

finding solutions to well-formulated problems. When the problem Source=

book is in use we might expect an increase. in the number of entries in

national problem solving competitions. We also expect some improvement

in the attitudes of most students (whose teachers are using the resource

book) concerhing the usefulness of mathematics (we don't know how much

or how widespread this effect would be). In addition we expect some

positive response from those persons who have criticized the mathematics
curriculum of schools as being too abstract, e.g., many engineers and

natural scientists.

Unless specifically backed up by implementation programs, however, this &
material will not achieve the expected outcomes for the majority of ;
secondary school mathematics students. There may be no change in

students' efforts to use mathematics in daily life unless more attention
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is given in the Sourcebook toO the modelling process and teachers are
helped to understand this process.

we hope that textbook authors will use these problems. But, unless "

authors of textbooks are strongly encouraged not to organize sets of

s prob]emS'in texts, by method of solution, the tradition that most
problems on a given page can be solved by the same algorithm may be
expected to continue. 1f they are used in such a pattern, they will
lose their desired effectiveness.

¢

We don't anticipate any unintended effects, and we found no evidence of =
any biases relating to sex, race, ethnic or religious groups.

We urge an eya1uation of student atpitudes towards the usefulness of
mathematics when their teacher seriously uses this Sourcebook: for
example, how much change occurs during a school year in which the,
Sourcebook was used extensively? ‘

Do these instructional materials resent im lementation
oblems for the schools? . N\

problems for the S=—=-—=
"k

Question 7:

No special training would ordinarily be needed to use the materials® .
developed so far. Special training may be needed in terms of helping
reluctant math teachers to seé the need for the use of the problems. %

Sometime breaking away from the traditional lesson-~to-lesson, chapter=,
‘ uzg-chapter approach becomes discomforting to the math teacher. -

— lutions manual will increase the value of this material. As supple-=

“mental material, these materials could and should greatly enhance the
teaching of math.within the existing organizationa1 structure -whatever
it may be, and present no problems for the existing organizationa]
structure. From all indications, the costs will be minimal and should,
as a result, cause no problems. Everything needed seems 10 be planned
f&r inclusion and a teacher could purchase the book one day and begin
using it the next. :

¢

~

Special optional classes will not be required. The materials are
designed to be used by any student in mathematics. We expect that
school boards, parents’ groups,'students, and teacheys would judge these
materials to be of value. HNot only can the prbb]ems,he]p in the
teaching of math but they also should tend 1O raise'questionqland give
answers to other facets of life. . ‘o 4
5 i
There should be no barriers to the imp]eméhtation of these materials:
’ The only help school districts would need 1is in proper merchandising\of
. the materials sO that the district would become aware of their values.

>
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Question 8: Are the tosts for %mp]ementing these instructional
materials reasonable?

r({%g expecteéd dollar costs . for implementing this—preject should be Tess

an $10 per school or teacher who expects to use the Sourcebook.

* There should be no costs for continuing use. There are no other ways
in which the school districts might spend less money to meet the same
need. Mathematics consultants, field trips, and curriculum rewriting
would all have price tags considerably higher than using this resource
book. Furthermore, no comparabiz materials exist for this purpose.

As far as non-fiscal "costs" are concerned, some teachers will have a
difficult time with some of the problems. It is possible to misuse

any materials. For example, a few teachers might use some of these
problems ‘as 'whips" for disciplinary purposes or in other ways that .
downgrade pupils. - -

i

'Our overall reaction is that_the material ought to be published and
'made available and that the cost will be reasonable. .

. Question 9: Is the management/organization plan adequate for
producing these instructional materials?

The formal search for problems from a variety of disciplines, as well
as the breadth of background of the participants in this project, insure
that the materials produced will have the desired diversity. It appears,
however, that the internal monitoring procedures have not been adequate
to maintain project movement. This project was conceived by several of
the best (and busiest) individuals in the field, and there was probably
some lack of realism in predicting the level of commitment that these
individuals would be able to make to the project. Indeed, this is one
case where we feel that the project budget may be too thin in the senior

- staff category. We would have expected to find at least one FTE staff
member, with.strong credentials, committed to writing. We had feared,
on the basis of the evidence at hand, that the project was not progressing.
After a phone conversation with the new principal investigator our concerns
are partially eased, but the importance and potential of this project
lead us to suggest frequent encouragement (monitoring) by NSF through
informal communications with the principal investigator by the program
offjcer in charga. t ’

While the difficulties with the project are due primarily to the

internal personnel changes, it is also true that the NSF monitoring was
not particularly effective. More frequent contact with project personnel,
even on an informal basis, would have kept the Foundation abreast of
things. Furthermore, after it became clear that there were personnel
problems, there was a surprising lack of initiative shown by the project
monitors in encouraging a change to a more efficient or realistic project
organization. Future monitoring o” this project should include a close
watch on the organizational structure.

135

124

P -




()

I3
. H

In summary, we feel adequate information about the progress of this

™. _ important project has not been coming to NSF and other interested
warties. )
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;D. 6. .d: SAM (Panel 2)& Individual Panelists' Responseg\tg 1Qth Review
. Question: What are your general ‘' impressions of
«the curriculum? ) :

NSF Staff Note: Panel 2 chose not to submit individual comments on each
project, but rather submitted a response of the whole
panel to the 10th question. In addition, one panelist
submitted general comments which apply equally to all five
curricula reviewed by Panel 2, and which have been agreed
to by all other members of the panel.

et

Panel 2's common response: . . . .

We strongly support the concept'of this project-and our chief concern is ™
that it might founder because it 'is so highly dependent on the volunteer
efforts and general good will of talented and busy people. .

We do urge the development of dntroductory material for teachers, an
index, and other helps to facilitate use of the Sourcebook. We think it
would be very important to learn whether the “introduction of such prob-
lems into classroom work by teachers coul}d effect an attityde change in
students with regard to the usefulness of mathematics, and how much ana
how widespread such_ changes might be. However, in spite of the impres-
sive advances that have been made on this project in the past six months
or so (completion of about 50% of the total collection planned) .we are
still concerned-that it be monitored carefully. The project is felt to
be of such.vital importance that whatever help is needed to keep it.from

- stagnating should be supplied.
. »

- ]
General comments prepared by Professor John Allen Easley), Jr., and agreed
“to by all other members of the panel. ! / s

At this point, it is clear that many of the innovative curricula fntroduced

during the 1960s - in particular, many of the *new math" programs - fell far
-short of the anticipated effectiveness. To insure greater effectiveness in

future curricula, each and every new project must be required to look care-

fully at the shortcomings of the corresponding prggrams of the 1960s.

]

There is little evidence that this has been donﬁ/in the five mathematics
,projects under review by Panel Number .2 (nor is/it being done in most other
-projects in math and science known, to the pane 6. Instead each project
makes its own new guess as to what needs to bg)done to improve the present
situation. - { .

o
k]

If it is reasonably easy to test such a quess, there is certainly no harm -
in it. In fact, some of the least expensive projects we reviewed are the

most promising. But if the cost ofsimpleménting an innovative idea is very
large, then we must put forth the strong fuggestion that one inquire

whether the particular project is worth the cost of implementation. The

'S great difficulty in implementing this suggestion is that the people who are
_ experienced ind talented in creating curriculum materials are rarely trained
¢ or competent in carrying out such evaluative checks; nor are chey, as a
) " rule, sufficiently detached. what is sorely needed in such evaluations is
ERIC . 126
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for those who are jnventive in creating new curricula (Usiskin, Pollak, etc.)
to be teamed with those who are trained in inquiring into educational pro-
grams and institutions, » ;

There are two groups of professional investigators who can help:
- 1) Responsive evaluators.
2) Cognitize;ana]ystsi

At present, the NSF is nat supporting this kind of study. As a result, we
are facing the danger of a substantial breakdown of communication between
the scientific community and the schools. This is reflected in Congress

as well as in the lack of enthusiastic reception of many NSF spofsored cur-
riculum projects in schools. To correct this trend, we need-not only new
surveys of needs but a greater interest o NSF in gaining knowledge about
what works and what doesn't work in the introduction of new materials and

‘Practices--and why. As we see the rojects reviewed by Panel Number 2, a

more careful review and evaluation is needed before very large amounts of
money are committed to the.production of materials. Not only is input
needed from a broader range of persons--even the most talented curriculum
innovators often gverlook certain points of view which are important--but
experimental and pilot studies of the innavative jdeas should be carefully

tested before large sums of money have been committed to materials develop-
ment. ’ .

Experimental trials of carefully revised materials, selected to test the

key ideas of the project (perhaps taking only a month or two of school time)
to learn teachers' and Pupils' perceptions is a kind of research that is
much needed. The teaching in these trials myst be carefully described and
not just results on pupil tests. In addition, both formative and summative
kinds of evaluation are needed for curriculum projects. Testing ideas as
they come up on a day-to-day, rough draft basis is something that goes on

in most projects, but it often needs to be more detached or even more criti-
cal than it is. Summative evaluation is needed not only to test whether the
intended ideas are learned, but what else was learned that might enhance or
detract from what has been taught.

i

Additional comment by Mr. Daniel J. Hogar:

"I don't agree completely with this statement for the following reason.
Although the type of evaluation suggested by Dr. Easley is commendable
and should be done, I do not believe that the bureaucracy can stand
another outside group. I be]ievg the addition of this kind of expert
to the NSF staff would better serve the organization." .
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D. 7. a: PSIM: NSF Descriptive Information

{

PROJECT TITLE: Creation, Testing, and Dissemination of Problem Solving
/ - Instructional Materials (PSIM) . .

PPOGRAM: Science Curriculum Development

PROJECT DIRECTOR: Richard V. Andree

INSTITUTION: University of 0klahom§
,DEPARTMENT: Mathematics. B
BUDGET: Total Granted: $66,800
Dates: 6/27475 - Present
PROGRAM OBJECTIVE: Séfence Education Improvement

PROJECT OBJECTIVES: Development of enrichment materials for high school
mathematics courses.

PROJECT SUMMARY

OBJECTIVES: .

The purpose of this project is to develop five independent units of cur-
riculum materials related to cryptarithms and cryptography. The materials
will be a source of mathematics enrichment for secondary school students.
The potential for use crosses 4 whole range of high school mathematics
courses, as well as independent study, mathematical recreation, and mathe-
matics clubs. .

ACTIVITY PLAN: T N,

2 N\
1. Development of five independent units of curk{&:&gﬂ/material§~related
to cryptarithms and cryptography. This will be axmajdr undertaking by a
team of experienced mathematical authors and will be tested locally and
nationally, and revised before it is released generally.

2. The original units will be tested in a variety of participating
Oklahoma schools at various grade and ecoromic levels. The participating
teachers will meet in a series of 12-Saturday Warkshops for evaluation,
ciiticism and suggestions on the material. The students will take a
series of pre- and-post-tests to determine the extent to which the mate-
rials have been able to produce transfer of new logical skills to non-
cryptographic.situations and any changes in student attitudes toward
mathematics and science. '
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3. The feedback from (2) will be used to assist the authors in revision
of the materials and preparation of Instructor's Manuals for the umits.
When completed copies will be distributed to interested teachers and
N supervisors through N.C.T.M. and Mu Alpha Theta for additional exposure
- and feedback. -

~ UTILIZATION PLAN:
5 ‘ B

" A one-week workshop is planned for Summer or December 1976, to help
secondary teachers whose schools show interest in teaching units on
cryptography and crypt-analysis become familiar with the material.

The revised material will be made available through the National Council
" of Teachers of Mathematics and/or the National High School and Junior
.College Mathematics Club, Mu Alpha Theta. The preference of NSF will be

the deciding factor in choice of publisher.

PERSONNEL :
- Project Director: .Richard V. Andree
) Co-Project Director/Writer: Josephine P. Andree
Editor-Writer: - - Claudia Embry _ _
““— Mike Andrews . _ e
~
N,
\\y \
\
\
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D. 7. b: (PSIM): Project Director's Response to 10 Review
’ Question

Question 1: Is there a genuine need for these instructional .
materials?

This project is a direct result of expressed needs by secondary
/////' teachers in the Oklahoma area. Most mathematics textbooks are

written for the average or better student and are strongly
dependent on earlier mathematics courses. A student who does
not fully comprehend one level is severely handicapped at the
next level. One difficulty in teaching students to think carefully
and logically is that either the material used requires extensive
background, or the logic is so simple (i.e., A11 men are mortal;
Socrates is a man; hence, Socrates is mortal)- that it is useless
in the solution of most practical problems. Three years ago
several secondary teachers challenged me to find interesting
problems requiring logical thinking to solve, but requiring little”
additional mathematical sophistication (no groups, graphs, etc.).
The. teachers pointed out that many students frem deprived homes
are woefully deficient in confidence to cope with mathematics and
could benefit from additional study of arithmetic facts. However,
they are so “turned off", it is difficult to provide effective
instruction. A group of teachers brainstormed the problem with
Dr. and Mrs. Andree for several weekends before the idea of using -
cryptarithms and crytography as vehicles for teaching logical
thinking was suggested. There is a need for fresh material that
will hold the interest of a disenchanted student and offer him an,
opportunity to succeed. Cryptarithms are challenging puzzles.
They entice the student to correlate knowledge of arithmetic and o7
the alphabet to discover a satisfactory solution and test it. .

e

At any meeting of the Hational Council of Teachers of Mathematics,
teachers cluster eagerly around displays of materials presenting new
techniques in teaching, often spending their own money for such
materials. The wide use (over 25,000 copies sold) of the five
booklets of mathematical:enrichment materials edited by Mrs. Andree

~ illustrates this point. The National Cquncil of Teachers of Mathe-
matics is aware of the need and. has pub}ished material on mathematical
thinking and logic for secondary Sstudents. The Council has expressed
interest in distributing booklets from our project when they are
available. (See letters at end of proposal.)

The National High School and Junior Cellege Mathematics Club became
interested in cryptarithms when Dr. Andree presented a lecture at

a national meeting of their students and teachers (The University of
Arkansas, 1974). They will publish the project materials. Some

will be distributed without charge to their 1400 chapters immediate}ly.
Others will be available to any teacher at cost. S T
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Groups of teachers in Arkansas, Oklahoma and California have expressed
interest in using these materials with their Students. Some visualize
cryptarithms as bait for slow learners; some as an extra activity for
fast achievers; some as math club projects. ’

Several collections of cryptarithm problems exist and are -evaluated

in the dssessment of available materials on page 30 of our amended

proposal. Brief suggestions for the solution of cryptarithms can

be found in books on mathematical recreations. However, these sources

do not present understandable discussions of the logic nor theorems .
to be used in the sclution of cryptarithms; let alone attempting to .

:.achieve transfer from cryptarithm solving to more general problem
solving, ° i

&
¢

We are devising special problems for the student to solve, demonstrat-
ing the application of each method discussed. Problems range from
very easy to challenging. Careful examination reveals that much of
the Titerature on cryptography and cryptanalysis is too advanced for
secondary use (several excellent papers by J. Levine, for example)
while others are trivial (limited to the most elementary substitu-
tion ciphers with word divisions left in) and do not stress the
logical principles involved. Four books stand out.

The Code Breakers by David Kahn (1967) is the most detailed
(1164 pages) and comprenensive history of cryptography avail-
able. It is well written and authoritative. No attempt will-
be made to repeat this material, but for related historical
information, references will be given both to this volume

and to Pratt's Secret and Urgent.

- ,} Secret Codes by L. Peck (pubtished by N.C.T.M.) contains some
N excellent, even though very elementary ideas. It is not
designed to facilitate transfer of skills to other problem
solving situations.

Cryptanalysis by H. F. Gaines (1939, 1956) is completely non-
mathematical, but provides an extensive compilation of workable
techniques related to solution of The American Cryptogram
Association type problems,

Elementary Cryptanalysis by A. Sinkov is the best available

text, but is frankly aimed at superior students. It makes no
effort to help the student recognize and transfer the statistical
and Togical reasoning developed in cryptanalysis to the solution

of non-cryptographic problems. "//f'-\

Thus, there seem to be no satisfactory alternative materials in this
area. The Andrecs are convinced that such material can be created.
Their combinea experience (12 books, 18 booklets, and several
hundred expository articles) and willingness to devote their effort
to thg\Project suggest they should achieve useful results.
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Question 2: Is_there a market for these instructional materials?
Most available material on ¢ryptarithms and cryptography is writfen
for devotees, technical army units or other adult specialists.

(See more extensive literary analysis in amended proposal.)

(¥

This project is creating qgteria].on cryptography in simple everyday
language, with lots of examples. Examples are worked out step-by-
step to instill the logical) approach.’ Many problems of varying

difficulty are préssated-for the student to solve.
&

. Dr. Richard Andree and Josephine Andree have each had 18 years
experience in writing mathematics for high school students. They

served as editors of the 0.U. Mathematics Letter, the Mathematical .
Log and as book review ed7tor of the American Mathematical Monthly.

Hundreds of teachers have expressed interest in using a mini-course
on cryptarithms as/ enrichment or to create special interest. It
will not interferg with the existing curriculum. Today's mathe-
matics programs frequently include "mini-courses" devoted to topics
outside the text. Each of the proposed units will stand alone as

such a mini-cour§e.

al Council of Teachers of Mathematics are
enthusiastic about the original presentation of these topics and
will support the printing and distribution of the final product.
National Science Foundation will not be asked for additional funds
for this purpose. Three commercial publishers have also expressed
interest in publishing these materials, but the Andrees prefer to
make it available at lower user costs through these ron-profit

organizations.

Mu Alpha Theta and Nation

Do these instructional materials possess a clear
purpose_and rationale?

Quesfion 3

students believe they "can't do mathematics."
We want to provide such students with a fresh start in a new topic
where they can succeed using only the alphabet and simple arithmetic.
Previous failure in algebra, geometry or trigonometry would not be

a handicap. Cryptography and cryptarithms are not culture-oriented.
The logic is the same in Spanish, German, Italian or English.

one of the non-technical language catches
"work a puzzle" as a challenging game.
Success is the key to further effort. Many very simple cryptarithms
are presented with careful step-by-step analysis to develop Togical

thinking. There are dozens of cryptarithms for the student to solve
for himself (herself). Everyone has an equal opportunity regardless
of sex, size, strength, color, language facility or lack of social

. expertise.
145 N\
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There is a matter-of-fact introduction of a simple chart to keep track
of observed facts or relationships. This approach can be adapted by

the student to many real life problems. A sincere effort is made to
achieve this desirable transfer. An entire Page is devoted to this task.
The student's attention is directed to sEraigh%forward re]at}onships he
can observe and use for himself, i.e., 1¢=1, 5¢ ends in 5, 6 ends

in 6. After béing collected in a chapter on theorems these facts are
Presented as useful information to be used, not as jargon to be "proved."

The project intends to capture the interest of all students in a fresh,
challenging topic. e demonstrate Togical methods of using observations
and making deductions. Presented as a puzzle or game with success avail-
able we hope to generate enthusiasm among students who were "turned off" -
by ordinary mathematics. '

Talented students in mathematics clubs have already proved eageér to
solve cryptarithms and Cryptograms. This project Presents the material
in simple language and less technical style for a wide audience. Mathe-
matics can be and should be fun for both the student and the teacher.
The excitement of making new discoveries based on your own observation
is catching. A teacher's manual is being prepared for each unit.
Teachers will not need special training.

Question 4: Is the content of these instructional materials
scientifically correct? .

The_beduty of Cryptography is that the student develops for himself
accurate relationships between letters (cryptanalysis) or numbers
(cryptarithms). Ohce a conjecture is made the student tests it for con-
sistency before accepting or rejecting it. Solutions must also be tested
tobe sure they are the only solution or to find additional solutions.

is is good training in the scientific method without cumbersome formal
phraseology. )

These instructional materials are aimed toward developing the habit of
logical thinking and systematic testing of results. This technigue of
logical analysis is basic to the scientific method. Previous scientific
experience is not a prerequisite. The students' ability to make valid
deductions based on available data is constantly tested (and rewarded
if correct). In most scientific work the time lapse between conjecture
and acceptance of the result is frustratingly 1ong. Cryptarithms and -
Cryptanalysis do not suffer from this difficulty. Scientists, mathema-
ticians and just plain John and Jane Doe need training in logical
(scientific) deduction. The Tack of immediate reinforcement is one .
reason such training often fails tq "take" with weakly motivated students.
|
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Question 5: Is the content of these instructional materials Lo
educationally sound? g

If enthusiastic reception by teachers and students alike is any
criterion of educational soundness, the Andrees' material on .
cryptarithms-and cryptography has much in its favor, The reaction
to both lectures on cryptarithms given to students from low and
mid-income homes surprised even us. Weeks later, our mail con- \
tained letters from students who had been working on the cryptarithms
handed out for student solution at the end of the lecture. A
genuine pride of achievement'shone through the atrocious spelling
and grammar. It was this recgption that persuaded us to set aside
other writing projects in favor of the cryptanalysis and cryptog-
raphy series. We have had no indtcation of possible unfavorable
reactions from anyone.

Experience suggest that bright students are eager to investigate
cryptography or any other new challenge presented in an interesting
fashion. Special advanced problems, projects and reports are
included for such students in each mini-course. However, the most
startling and effective use of these materials has been to rekindle
interest in students (in our case, from lower economic and minority
hgpes) who had been disheartened by traditional mathematics courses.
The sincere effort each mini-course makes to help the student
recognize and achieve transfer of the newly-developed problem
solving techniques to non-cryptography areas is particularly
noteworthy. '

Question 6: Are the proposed and anticipated outcomes of the
: instructigggl;materials desirable?

Although the outward content of these units is the solution of
cryptarithms, codes and ciphers, the real impact is apt to be the
jdentification of latent mathematical and scientific ability that
has been "turned off" by traditional courses. Once recognized,
it may be possible to dévelop such talent within the framework
of the traditional curriculum, =

The enthusiastic reception given our advanced experiments, both by
supposedly Tow ability students and by the top (Mu Alpha Theta)
students, is encouraging. We recognize that anything new produces

a Hawthorne effect, but suspect that more is involved here, We are
convinced interest can be generated, then transferred to real life
problem solving. Students can be taught to apply the logical methods
that must necessarily be used to solve ciphers and cryptarithms to

to non-cryptographic problem solving: The material is. free of
religious, ethnic, social and economic bias as well as being inde-
pendent of earlier secondary preparation in mathematics or science.
One unintended result has been the better understanding of arithmetic

e
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Properties by the students, Several commented, "I never did under- \\'
stand how to take square roots until I worked with square_ root
cryptarithms." It is probably too much to hope that similar )
serendipitous results will be discovered in the area of language

combinations when cryptanalysis is studied. A much greater

understanding of how statistical data are used to make plausible

conjectures for scientific method examination should certainly

result. These anticipated outcomes are eminently desirable, :

Question 7: Do these materials present implementation problems
for the schools?

Each booklet starts with examples of simple, basic techniques and
shows the student how to achieve results. No special equipment
is required« The student uses arithmetic facts to solve crypta-
rithms and "letter statistics,” including digraph and trigraph
frequencies and pattern words to solve cryptograms.

Paper and pencil are the only needed tools. The instructional
materials are carefully phrased in simple.English to be readily
understood. Desirable tables and charts are included in a form
that can be economically reproduced, using local equipment if
additional charts are desired. -

The Instructor's Manual being prepared with the cooperation and

s suggestions of the 70+ teachers participating in the prepublication
experimental evaluation will suggest teaching techniques that have ’
proved ‘effective in presenting this material in addition to
philosophical and behavioral objectives for each section of each
unit. Suggested hints to use with difficult problems as well as
complete solutions will be Provided, -

The project‘p]ans to present materials to teachers in several work-
shops. Many teachers have already asked to participate. Their
suggestions will be incorporated into the final mini-courses and
the associated Instructor's Manual. Teachers need not attend a
‘workshop to use these materials once the Instructor's Manuals are
available.

The National High School and Junior College Mathematics Club will
undertake printing the booklets. Copies will be distributed to
their 1500 chapters (28,000 members) in all states; copies will

be available at nominal cost to any teacher through Mu Alpha Theta
and N.C.T.M.

Each booklet is brief enough to be covered in a fevi days. It could
be an outside activity for a student who has completed regular
assignments or it could be an interest-arousing interlude for a
student who is hopelessly lost in the regular assignment.,
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. 1
Apparently, no special problems in the incorporation of these materials

into existing curriculaare envisioned by the 70+ schoo]_systems that
have asked to participate in the prepub]ication‘eva]uataon of the

proposed materials.

-

-The cost of the final pu51ication should be very modest. The master
copy is being prepared by a team. (Dr. and Mrs. Andree, Mrg. Embry
and Mr. Andrews) accustomed to working together-and experlenged in
preparation of materials for low-cost 1ithoprinted reproduction. The
preliminary materials are being run on 8" x 11" paper to provide
room for comments, corrections and suggestions, but the masters from
which they are run will be reduce¢"slight17 and run on_econom1ca1
51" x 8%" pages. This is the most economical size avallaple for
lithoprinted work. The masters need not be retyped for final produc-
tion. Corrections, are easily made, and entire sections may be
altered or deleted with scissors and paste pot.
i

§
Question 8: Are the costs for implementing these, instructional
. materials reasonable?

The total dollar cost to NSF ($66,800) is modest since the Andrees
are contributing a good deal of effort and expertise above and
beyond that covered by the grant. They really want to do this

. series of mini-courses and are putting in a lot of effort.

‘Apparently, the anticipated cost of participating in the pre-
publication evaluation of these materials (teacher time, travel
A reproduction costs) presents no problem to the 70+ school
systems that have asked to participate in the program. Cost to
schools who adopt the material after publication will be even
lower, since the Instructor's Manual should eliminate the need
for personal contact with and instruction from the authors.

The implementation and continuing cost to the schools will also be
modest. The authors have rejected all royalty rights and the final
product will be distributed by the non-profit mathematical organiza-
tions, Mu Alpha Theta and the National Council of Teachers of
Mathematics.

The refill costs:.are limited to the local reproduction of a few
convenient forms froﬁ%copy provided in the center pages of each
booklet. 3 .

As far as we can see, ‘any psychological and social effects will be
beneficial rather than "costs" and the anticipated increase in

understanding of scientific (1ogical) thinking is not detrimental
to society.
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Question 9: Is the management/organization plan adequate for
producing these materials? \

. This project is the response to a challenge from a group of Qklahoma
secondary teachers for short teaching units that can be used within
the existing curriculum and which will require logical (scientific)
thinking, but which would not require scientific or mathematical

-sophistication on the students' part, .

The first attempt was the product of brainstorming sessions with in-
service teachers, pre-service teachers and college professors. The
next stage was a pre-NSF experimental pair of 90-minute lectures to
Tow income, predominantly minority students. This was followed by

" a semester-long seminar with a‘select group of bright students (who
are able to overcome weak spots in a presentation and even point out. .
their existence) and a lecture to student-teacher teams at a My Alpha

- Theta national convention in ‘1974, ) ,

We then approached NSF with our proposal. When the preposal was
accepted, we turned to thé members of The American Cryptogram
Association at their national convention and through their journal

, for suggestions and support. Their enthusiastic response delighted
us. We shall be shipping each unit to selected members of ACA for
technical criticism as well as input from the 70+ teachers partici-
pating in the prepublication evaluation. We have lots of outside
support, input, evaluation, criticism and interest.

e

Dr. and Mrs. Andree are an’'experienced team of mathematical authors
who have worked together. on many successful projects during the past
18 years. The University of Oklahoma Office of Grants and Contracts
and Business Qffice monitor the financial matters using the standard
~ state-approved accounting and purchasing procedures. |

. Since the principal authors are the co-directors of the project,
b the administrative costs of the projects are very low, but the
' project is certainly adequately administered. The team of Dr. Andree,
Mrs. Andree and Mrs. Embry has been working together successfully
for many years and can be ecounted on to produce useful and interesting
manuscripts that will be both functional and in good taste.

4
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D. 7. c: PSIM (Panel 2): Panel Responses to 9 Review Questions

Question 1: Is there a genuine need for these instructional materials?

The project's efforts at assessment of existing cryptographic material
are e&haustive and authoritative. There are other materials on crypta-
rithms but nothing with as careful an analysis as this project.

\\ However, we question Jpe project's assessment of the value of these
materials to the mathematics community and for general classroom use.

It is not clear that there is a need for such an exhaustive project on

a subject of such limi‘ted appeal. It is more likely that these materials

will reach a small proportion of the student populatien, in particular,

math clubs.

Furthermore, we question the degree to which this curricular content o
will effect a transfer of learning to other logical thinking. There

should be pre- and post-testing of students' ability to think logically
managed by a group outside the project as a means of insuring credibility.

.uestion 2: Is there a market for these jnstructional materials?

In the opinion of the panel this product would have extremely limited
appeal to the general population. Cryptarithms require considerable
teacher familiarity for effective use and have greater potential as a
vehicle for enrichment than for -problem-solving instruction.

e, The panel finds publication infoimation somewhat conflicting. Plans for
dissemination are tenuous at best.

: Question 3: Do these instructional materials possesé a clear purpose
e and rationale?

The stated goals are:
(1) development of logical thinking and problem solving;

(2) help for math teachers and studeﬁts. (1t is inferred that B
there may be personal satisfaction from working on problems
with no immediate application.)

These instructional materials may well be of value for a limited portion
of the student population. However, it is questionable that-there will
‘be any transfer of problem solving skills. Success may depend upon an
lalready existing interest and skill in problem solving; furthermore,
_these materials could be discouraging to many students. )

; In view of these reservations an external evaluation of the impact of
these materials is desirable.
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* Question 4: Is the content of these instructional materials scientif-
ically correct? 3

The reputation of the author eliminates doubt about the accuracy of these
materials. The coverage of the topics qoes as far as most secondary
school students can go,

These materials present a very special approach to the general topic
of problem analysis and as sych aim at only one aspect of scientific
Titeracy; they are not aimed ‘at producing future cryptographers,

Question 5: Is the content of these instructional materials educa-
tienally sound? : :

' Cryptarithms_ ve been used as instructional aids for years, They are

generally sound for the use made of them, j.e., enrichggnt material for

- talented, highly motivated students. There is no evidence that Togical

thinking will be an outcome of the use of these materials; in fatt, » .

- less talented students may be affected adversely, < e

L
oy e

./ Adverse reactions can be expected from teachers 1n reference to moti- "y
vation and transfer of learning; parents might react adversely to the use
of cryptarithms as an instructional program, but not as enrichment. »
Favcrable reactions would be expected from bright students and math
club sponsors.

Question 6: Are the proposed and anticipated outcomes of the instruc~
tional materials desirable? ;

The proposed outcomes of the use of éfyptarithms are:
(1) improved problem solving ability, and
| (2) increased motivation of unmotivated students.

ton the basis of transfer studies we do not expect much improvement in
‘general problem solving ability. (To get demonstrable transfer,
Strategies for problem solving must be taught explicitly.)

} .

{

Wle anticipate an increase in the ability to solve cryptarithms and to
crack ciphers. But we aye concerned: '

P4
(1) that an attjtude that "math is useless" may be reinforced,
and '

(2) that some students may get "hooked"'on cryptarithms and
spend far too much time on them.

[
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|
Question 7:. Do these instructional materials present implementaticn
s problems for the schools? ’ 4 .

~

[t is not anticipated that cryptarithms wo 1d be presented as a course
in-itself, but rather as a mini-course, ma h club activity, or unit in

an existing course. Teachers who use -these materials will have to pe
trained in its purpose and in solving cryptarithms. Students and parents
would need information as to the desiretl outcomes of these materials.

Are the costs for implementing these instructional materials

,Question 8:
’ reasonable? N
YAs supd]ementary material the cost wil]fbe reasonable. -

Comparable materials on cryptarithms do rot exist. Although there are
some short publications which contain some of this same kind of‘material,

there is nothing as complete or as thorough. .

Is the management/organizationfp]an adequate for producing

Question 9:
these instructional materials?
N\

The opportunity for general input into the conception and development of
these materials has been restricted to specialized situations (talks,
workshops) wherein the personal presentations of the Andree's might have
been predicted to yield favorable response. Assessment has been favorable,

We doubt that input has been solicited from the mathe-

though anecdotal.
matical or educational communities in a setting that evokes comparison
with possible alternative resource develupment projects.

’

Administration, internal mon%toring and feedback has been adequate for ¢
this (essentially) one person project. //

The Andree's will undoubtedly produce the materials as proposed. But
we find no plan for follow-up on the impact of the materials on students;

. vis-a-vis the project nbjectives.

[
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D. 7. d: PSIM (Papel-2): Individual Panelists' Responses to the 10th
) Review Question: What are your general
impressions of .the curriculum?

i

NSF Staff Note: Panel 2 chdse not to submit individual commedts on

- each project, but rather submitted a response of the
whole panel to the 10th question. In addition, one
panelist submitted general comments which apply equally .
to all five curricula reviewed by Panel 2, and which have

' been agreed to by all other members of the panel.

e,

4

v

Pane]w%ﬁéiéommon response:

+
x
B

The c?ypféd?aphic materials r-oduced by this project comprise as
exhalstive and authoritat- coverage of the topics as“ould. be used
by high school students. nu._ver, there is serious question about thé
need for this material, in terms of“both its limited appeal and its
unproven effectivengss in -improving problem solving skills.
A .

This panel recommends that projects which propose td produce materials
as extensive, as peéripheral, and as idiosyncratic as these should
carry more definitive plans ‘for follow-up research to determine
whether the goals are met. Moreover, the plans must include the
B development of materials that make explicit how the project's output

T fits into an instructional program. :

-

’ v
The panel would emphasize that- it certainly is appropriate and vdluable
for NSF to fund, from time to time,: such small, innovative, experi-
mental or pilot projects. However, follow-up evaluation is an essential
part.of such projects and should te included in the project plans.

Generallcomments prepared by Professor John Allen Easley, Jr., gnd agreed.
to by all other members of the panel: 7

. vl < ‘ (

At tht&}ﬁointb it is clear that many of the innovative curricula introduced
during the 1960's- in particular, many of the "new math" programs - feltl far
short of the anticipated effectiveness. To insure greater effectivéness in
future curricula, each and every new project must be required to look care-
fully at tYT shortcomings of the corresponding programs of the 1960's,

There is little evidence that this has been done in the five mathematics
projects unqér review by Panel Number 2 (nor is it being done \in most other
rrojects inytath dnd science known to the panel). Instead each project
makes its own new guess a< to what needs to be done to improve the present
situation., *+ - -

{ . * 4
If it is recasbnably easy to test such a guess, there is certainly no harm
in it. In fact, some of the least expensive projects we reviewed are the
most promising, But if the cost of implementing an innovative idea is very
large, then we must put forth the strong suggestion that one inquire
whether the particular project is worth the cost of implementation. The
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great difficulty in implementing this suggestion is that the people who are
experienced and talented in creating curriculum materials are rarely trained
or competent in carrying out such evaluative checks; nor are they, as a
rule, sufficiently detached. What is sorely needed in such evaluations is
for those who are inventive in creating new curricula (Usiskin, Pollak, etc.)
to be teamed with those who are trained i +inquiring into educational pro-
grams and institutions. : ~ '

|

There arq two groups of professional investigators who can help:

1) Responsive evaluators.

2) Cognitive analysts.

At present, the NSF is not supporting this kind of study. As a result, we
are facing the danger of a substantial breakdown of comgunication between
the scientific community and the schools. This is reflected in Congress

as well as in the lack of enthusiastic reception of many NSF sponsored cur-
riculum projects in schools. To correct this trend, we need not only new
surveys of needs but a greater interest of NSF in gaining knowledge about
what works and what doesn't work in the introduction of new materials and
practices--and why. As we see the projects reviewed by Panel Number 2, a
more careful review and evaluation is needed before very large amounts of
money are committed to the production of materials. Not only is input
needed from a broades range of persons--even the most talented curriculum
‘innovators often overlook certain points of view which are important--but
experimental and pilot studies of the innovative ideas should be carefully
tested before large sums of money have been committed to materials develop-
ment. ' -

Experimental txials of carefully revised materials, selected to test the

key ideas of the project (perhaps taking only a month or two of school time)
to learn teachers' and pupils' perceptions is a kind of research that is
much needed. The teaching in these trials must be carefully described and
not just rezults on pupil tests. In addition, both formative and summative
kinds of evaluation are néeded for curriculum projects. Testing ideas as
they come up on a day-to-day, rough draft basis is something that goes on

in most projects, but it often needs to be more detached or even more criti-
cal than it is. Summative evaluation is needed not only to test whether the
intended ideas are learned, but what else was 1$arned that might enhance or
detract from what has been taught. .

\\\

\\

Additional comment by Mr. Daniel J. Hogan:
"I don't agree completely with this statement for the foltowing reason.
Although the type of evaluation suggested by Dr. Easley js commendable
and should be done, I do not believe that the bureaucracy can stand
another outstde group. I believe the addition of this kind of expert
to the NSF staff would better serve the organization."”

, 1535
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D. 8. a: MP78: NSF Descriptive Information

PROJECT TITLE: ?eve]gpment of a Mathematics Program for Grades 7 and 8
(' MP78)* ’

PRQGRAM: Science Curriculum Development
PROJECT DIRECTOR: Uri Haber-Schaim
'-INSTITUTjON: Boston University
DEPARTMENT: Physical Science Group
BUDGET: Total Granted: $591,500
" Dates: 4/6/74 - Present

PROGRAM OBJECTIVE: Science Education Improvement

PROJECT '0BJECTIES: The development of teaching materials for 7th and 8th
o grade mathematics, with special emphasis on application
in the social and biological as well as the physical
sciences.

PROJECT SUMMARY -’
OBJECTIVES: )

o

To relate mathematics to other fields of study and to daily life.

o

To present mathematics on a concrete level and then to generalize and
abstract.

To emphasize the intuitive aspects of mathematics rather than the
formal ones. :

To involve the students in active learning, reading, expressing, them-
selves orally in class, and working with manipulatives.

To develop the students' ability to analyze, dissect, model and solve
problems that require more than a quick, one-step solution.

To teach arithmetical skills in a context that demonstrates their
applicability to problem solving in the real world.

To provide reinforcement of previously acquired skills by having the )
students apply them throughout the course rather than in single units.

* Also referred to as Boston University Mathematics Project -(BUMP)
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To build on the Fact that education improves when students enjoy the
material.

To -<improve the preparafibn of students for subsequent algebraic and
geometric studies.

ACTIVITY PLAN:

During the summer of 1975, the project concentrated on producing new
materials for the eighth grade (and the preparation of a pre-post

test for the seventh grade). Except for corrections of a few typo-
graphical’ errors, the Pilot Edition of the seventh grade was reprinted
in its original form. '

The development of eighth grade materials will follow more or less the
schedule of the seventh grade material this year. However, the piloting
will definitely start at the beginning of the school year and, in some
cases, will use the tail end of the seventh grade material which some

of the slower classes may not have finished. —

It was hoped that most of the current seventh’ grade pilot teachers will'
be piloting both seventh and eighth grade materials next year. These
teachers will attend a workshop in which the revisions of the seventh
grade, as well as the new material for the eighth grade, will be studied.
(New pilot teachers for the seventh grade will attend a workshop for
seventh grade only.)

-
4

"

UTILIZATION PLAN:

During ‘the next year increased attention will be devoted to the Togis-
tics of implementation. This will include the planning for leadership
conferences, and the preparation of materials for school boards and
supervisors. '

There has been a plan approved for the notification of publishers abbut
these materials, a meeting was held, and a proposal received from
Prentice-Hall. Prentice-Hall was making their proposal to publish
these materials on the basis of the first four chapters and the proven
capability of the Project Director in curriculum development.




S . ~1
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HISTORY :

In September, 1973, a conference on Junior High School mathematics was held
/ at Cape Ann, Massachusetts, supported by the National Science Foundation
and organized by the Physical Science Group, Newton College (the Physical
Science Group is now at Boston University). The conference examined what
mathematics Junior High School students do and do not know, new emphases \
in content, mathematics in geography, social science, and biology, teach- '
ing strategies and styles, mathematics and language, .and teacher training.
The participants were a cross-section of education with mathematicians, g
Junior high school teachers and supervisors, social scientists, scientists,
and a professor of English making presentations, contributing to discussions,
and forming recommendations.. The conference led to a proposal to develop /
dgw seventh and eighth grade materid@ls that would respond to or alleviate

~ the following- six shortcomings of present seventh and eighth grade mathe-
matics programs:

. Lack of basic skills

Lack of quantitive reasoning

Lack of ability to decide appropriate operations
Content overlap and boredom

Unreasonable applications

. Logic and transfer opportunities missed

A W —.

fhe leitmotivs for structuring a_new program were:

. A.feel for orders of magnitude -

. Functions and preportion

Statistics , .
. Three dimensional geometry and symmetry )

HwnN—

MP78 was funded for $43,200 in March 1974 to begin work. Subsequently,
an additional $244,300 was granted for work on the seventh grade course.

K The project has produced a pilot version of the seventh grade materials,
which has'had field trials in Mobile, Alabama; Lakewood, Colorado;
Belmont, Lexington, and Marblehead, Massachusetts; Detroit, Michigan;
-Bellvue and Omaha, Nebraska; Philadelphia and Springfield, Pennsylvania; z
Peace Dale and Warwick, Rhode Island; Memphis, Tennessee; and MclLean,

Virginia.

PERSONNEL :

Project Director: Uri Haber-Schaim " Senior Staff: Judson Cross
Physical Science Group . Romualdas
Boston University ‘ Skvarcius

Junior Staff: Barbara Hatch
¢ Stephen Snover
—
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ADVISORY COUNCIL:
{ N .
Dr. Peter Braunfield Dr. Irving Morrissett
Department of Mathematics Department of Economics and
University of I1linois at Urbana Director, Social Science Education
Consortium, Inc.
Dr. Robin Esch University of Colorado
Department of Mathematics Boulder, Colorado °
Boston University
Dr. Fernand Prevost
- Dr. Peter Hilton Department of Education 4

Battelle, Seattle Research Center . New Hampshire State University

and Case Western Reserve

University Dr. Byron Youtz

Evergreen State College
Olympia, Washington

-
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D. 8. b: MP78: Project Director's Response to 10 Review Questions

It is a pleasure to have the opportunity to provide the National Science - &
Foundation and its panel on Pre-College Curriculum Review with further wnsight

into the rationale behind our specific project, Development of a Mathematics

Program for Grades 7 and 8. . . * ¢

Since your charge to the panel states that its evaluation "will play a

central role in determining the future policy of the National Science

Foundation towards curriculum development", T would 1ike to begin my re-
. Sponse to your letters of October 23 and November 11 with some basic thoughts

on the role of the NSF in curriculum development.

Prior to the involvement of NSF in curriculum development, the textbook
. publishing industry was probably the only industry whose major input was

provided by peogle in their spare time. Teachers and professors carried

full teaching loads and wrote their texts in the evenings and during vacations.
.It was unrealistic under such conditions to expect that individual authors of - ¢

secondary school texts (and perhaps also introductory college texts) would

" pause and ask themselves searching questions concerning the objectives, the

) content, and the methodplogy of their undertakjngs.
The exceptional author who may have been able to succeed in this task would
encounter nearly unsurmountable difficulties in finding a:publisher. The
whole evaluation process of manuscripts by textbook publishers is geared to
looking at manuscripts that deviate only in minor aspects from the norm.
In this way the gamble on what is new in a manuscript i's counterbalanced
by the confidence in the manuscript's overlap with the old. It is not
warranted to expect a commercial publisher to make a major investment in
a significantly new program even if the author has used the program success-
fully in his own class. These realities are, in my view, responsible for
the stagnation in the development of science and mathematics. programs over
_ several decades. A
L The situation changed dramatically when NSF entered the field of curricu--
lum development. NSF provided the risk capital needed to develop and to
pilot distinctly new programs and .thereby enabled publishers to commit ‘
their resources to large-scale prodyction and dissemination.

[

Making decisions on a major program in science or ma‘thematics involves
defining goals, selecting means, and setting priorities for both. To

carry out such a process in a responsible way requires a considerable
investment of time by a group of persons who are able to handle the variety
of factors that enter into the process. Just to make these decisions (as
distinct from carrying them out) requires substantial funds. Therefore,

a detailed description of content and hardware cannot reasonably be
expected to be part of a curriculum development proposal. The proposal
must, of course, state objectives and the strategy for reaching the
objectives. --
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It is difficult to make an.exact calculation, but I would not be surprised

if on the projects for which I was responsible about half of the grant

money was spent on careful preparatory work preceding the drafting of

student texts. I believe 'there is evidence that projects that hurried

into the stage of drafting student materials without careful analyses of
options and their implications ended up with poorer products. I will go
fyrther and suggest that from the point of view of long-range cost effective-
ness it would be wise to increase the funding of projects by the amount -
necessary to organize and edit resource materials in such a way that other
‘persons will be able to benefit from the project's deliberations. .

I might point out that this situation is quite similar to that ‘of funding
any other pure- or applied-research proposals. A truly imaginative
research proposal rannot possibly contain a description of the results,
nor can it even provide a guarantee as to the exact methods to be followed.
A decision to fund only those proposals that do contain such descriptions
would be tantamount to funding mediocre research.

As can be expected, some rigk ventures yield better returns than others,

- and NSF should continue to strive to improve its predictive powers. How-
ever, I would like to caution the Foundation against requesting excessive
documentation on details before the beginning of the work or against
simply trying to minimize the risk element altogether.

With the preceding comments as a background, I shall now address myself
to the topics that your panel will itself address, with specific refer-
ence to the Boston University Mathematics Project.

{

Question 1: Is there a genuine need for these instructional materials?

There are three recognizable stages in our assessment of the need for our
material. The first stage goes back to the middle 1960's, the period
during which the Introductory Physical Science and Physical Science 11
programs were developed. Our detailed feedback operation and the testing -
and teacher-traiming program made it inevitable that we observe at close
range the ability of thousands of eighth and ninth graders to caléulate
and reason quantitatively. The understanding and the use of some simple
mathematical ideas that are common in physical as well as in social
. science, or in plain everyday life, could not be counted on (as examples:

volume, difference, ratio, significant digits, translating from language

to math and back). These widespread shortcomings of students were in-
. dependent of whether their schools used "old math" or "new math."

The second stage occurred in September 1973 at the Cape Ann Conference,
which brought together a versatile group of persons involved in teaching
as well as using mathematics in secondary schools. The conference re-
enforced our earlier observations and pointed out the general diréctions™
that new developments may take.
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Now, after being in operation for about one and:a half years, after com-
pleting the pilot edition of the seventh-grade course, we have administered
the pre-test part of a pre-post test and can document in concrete form that
the skills and the understandings whose acquisition we wish to affect in

our program are indeed missing in our entering student population. [ would
like to stress that we could not possibly have the last part &f the evidence
when we wrote the proposal.

(k3

The program is designed to reach students on both sides of the center of X
the ability spectrum. MWe purposely avoided piloting the program with very ¥
bright classes. (In general, it can be said that our pilot classes have

second .or third level students. These definitions vary, of course, from

place to place.) S

are designed to encourage reading since the development of the abjlity to
read mathematics (as an integral part of communicating mathematics) is
one of the objectives of the program. T

We recognize a certain level of reading competency. However, theimaterials
1

I, believe BUMP is unique in its clear intent to treat junior high school
mathematics as the quantitative part of the daily language used for
describing and reasoning, recognizirg the similarities in learning mathe-
matics and in the effective learning of a language. Specifically, in

our program: .

i
[
[
)

£, (1) The students read, write, talk, and listen.

(2) They learn concepts and skills in\real contexts rather than -
in vacuo or with artificial illustrations.

(3) Concepts and-skills are arranged aécording to a hierarchy of
- range of use. They are reinforced by repeated use in different
4 contexts throughout the two years., This approach is illustrated
by the enclosed samples from diffeﬁent parts of the text.

Question 2: Is there a market for these instructional materials? w
The project is designed for incoming seventh graders. We have undertaken .__
to have the students at the end of the eighth grade be at ieast as well pre-
pared for algebra as they would be in any of the existing programs. Thus,
there is clearly an existing slot for the program in the curriculum.
(However, this fact should not carry much weight in deciding the merit of |
a proposal. If NSF were to make it a matter of policy to support only <
curriculum projects for which there is a current slot, it would contri- |
bute to freezing the structure of today's curriculum which is already -
antiquated, It must be recognized, of course, that programs without a |
slot are harder to implement.)
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[ do not believe that any project should rely on NSF funding for dis-
semination at the school level. (I shall come back to this point in %
conjunction with implementation.) In the case of BUMP, we plan to follow
the very successful model that we established with IPS. That is,,
workshops will be organized and funded by the publisher and the instruction
will be directed by the project. The publishing proposal, which was
submitted by Prentice-Hall to Boston University following the procedures
established by NSF and which we have accepted, specifically states: ™

Workshops

Although the length and substance of the workshops cannot be deter-
mined this early in the 1ife of the Project, we think the University
and the successful bidder should pTan on eventually developing a work-
shop of between 5 and 10 days. The program is unlikely to include
many "wet" labs; consequently, the timéﬂ{equired to cover the neces-
sary material in the workshop should be substantially shorter than

the time required for the IPS workshops. The instructors in every
instance ‘'should be trained by the University or by persons authorized
by the University. In any instance, the workshop instructor should
satisfy standards set by both the University and the Publisher.

Such a workshop program will require substantially more funds than.- . sweec—
a publisher is accustomed td spend for Such activities. Thus we \
propose to set aside 4% of the net receipts of the sale of the

student text to finance the payment of the workshop instructors..

We would agree to furnish the printed material for the workshops .
free-of-charge and provide the manipulatives as a loan. We would

ask the school systems that have adopted the program to furnish
classroom space for the workshop at no cost. Such a workshop

program would be best administered jointly by the Publisher and
the*University.

Nt

The fact that a leading publishing house corrmitt'itself to publishing
and disseminating the program at a time when only the first three chapters
of the pilot edition of the seventh grade were available should speak for
itself as far as the likelihood of use is concerned. One has to bear in
mind, of course, that the publisher has made the assumption that he will
receive packages of student and teacher material that were well thought
through from the start and extensively piloted and revised where needed.

Question 3: Do these instructional materials possess a clear purpose
and rationale?

This topic seems to me to be covered quite adequately in the proposal and
under article 1 of this letter. There is one point on which I wish to
take a clear stand, and this is in reference to the so-called "individu-

alized instruction." In common usage this term represents a system of
instruction in which, in practice, only the pace is individualized. .The
units themseTves are essentially the same for all students in the class.
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We prefer a system in which we individualize the depth of learning, the

amount of remedial assistance or extra challenge offered. We accomplish

this by providing core materials that encourage discussion, flanked by _ ,
sections devoted to strengthening weaker students and providing an outlet k
for the interest of the abler students in the class.

As can be expetted, the clarity of our pilot materials varies.' This is

indicated by the feedback. The two enclosed samples were purposely selected

to il1lustrate one example of a section that went very well (there are many

of these) and one example that encountered difficu1t¥es everywhere (there

are few of these). In many cases the feedback that we receive contains -
specific suggestions for improvements in the text or for classroom manage- -
ment. The Tatter are noted by a "G" in the margin for inclusion in the

teacher's guide. {

!

Question 4: Is the content of these instructional materials scientifically

and correct? ) - _
Question 5: s tgi content of these instructional: materials educationally
sound? , ' ;

The qualifications of the Project Director, the staff, and the members of
the Advisory Council are on record. Should the panel have any questions
or comments, I shall be glad to reply to them. .

Question 6: Are the proposed and anticipated outcomes of the\instructiona1
\ -materials desirable? . T

Can there be any doubt that the goals of our program are more relevant for
the vast majority of citizens than are the axiomatics of arithmetic or the
distinction between rational and irrational numbers? .Is there really any
risk of harming a child by developing his ability to read for content (a
passage, a map, or an equation) -or to visualize the three-dimensional
space-he inhabits? - ¢

Question 7: Do these instructional materials present implementation problems Z

for the schools? :
and :
Question 8: Are the costs of implementing these instructional materials
reasonable? '

My more than fifteen years of experience with science teachers and! more
recently, with mathematics teachers have convinced me that most of them
are able and willing to do a better—job provided they have the.necessary
tools, learn how to use them, and get proper administrgtive support. Un-
fortunately, with few exceptions, just to provide teaclhiers with a new
program is not enough. (I am prepared to show that any new curriculum
project in science or mathematics that claims that the successful imple-
mentation of its naterials will not require any in-service training of
teachers is a farce.) .
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The successful implementation of BUMP will require teacher workshops. We
estimate that each year of our two-year program will require a ten-day
workshop. Of the ten days, three to four should occur before school starts
and the rest during the school year. It should be noted that ‘this pro- .
jected ten-day workshop can be expected to pose even fewer ‘problems than
"the 15-day workshop for IPS.

For a school system to be able to make a rational decision on the imple-
mentation of the program it must have leaders who have studied the program
and are able to serve as workshop ‘instructors. We believe that the training
of- potential leaders and decision makers (such as professors of math

. education, math supervisors, and outstanding classroom teachers) deserves
the support of NSF. As I stated earlier in this letter, our project will

not;require federal assistance for implementation at the classroom level.

The printed materials can easily be priced competitively, consideriny
the extravagent printing of some of the new textbooks. The few manipu-
latives-should not be a major concern.

As to "non-fiscal costs", BUMP is an interactive learning experiencepthaﬁh |

stresses various aspects of mathematics computing, estimating, recogniz- ]

ing patterns, etc.) that can be expected to have an encouraging effect on:

children who have previously had negative experiences in mathematics.

(Evidence for this has already been reported to us by the pilot teachers.)

Question 9: Is the management/organization plan adequate for producing
these instruc&iona] materials?

_ 1 think it would be highly improper for the Project Director to comment on
the questions nelated to management. However, under Question 9 the involve-
ment of parents is mentioned. It is in this area that I have added a new
dimension to BUMP that was not present, for example, in IPS.

When we plan to visit a pilot school, we notify the school administration

in advance and suggest that a meeting with the parents of our students be

arranged. Several meetings of this kind took place last year, The at-

tendance varied, from a large to a small representation of parents. However:,

the meetings succeeded in helping us to determinethe concerns of the

parents ("Will my child be ready for algebra?") and their delights ("My :

child enjoys math for the first time."). These meetings will.be very )

valuable for us during the later stages of the project when we shall be

ready to prepare some exptanatory material for parents and 7dministrators.
i

‘
(

Question 10: What are your general impressions of the curriculum?

Since cost effectiveness is justifiably an important conceln of NSF and
Congress, [ would 1ike to urge the Foundation to give serious consideration

. to making longer-term grants once a project has proved it initial viability.
Short-term funding inhibits the recruiting and the retention of first-rate
staff members, and there is nothing more wasteful than compromising on the
quality of the staff. Therefore, 1 would urge the Found tion to consider
two- to three-year proposals from those projects that warrant support.
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Additional Comments:

Evaluation

The majort function of the evaluation component of the project is to
contribute to the revisions that will be made before the publication of
the regular commercial edition. As such, it is a necessarily short-term
and Highly focused activity. The issues under consideration relate to
such questions as: ¢

- Are the units optimd1ly sequenced?

\

]
- Are there certain topics tRat need more or less explanation?

»

- Is there enough variety in the questions?

- Is there'enough remedial and extra-challenge -material to
meet the needs of a broad spectrum of students?

However, there are many more long-range 50als, not directly related to
the revision process, that need to be evaluated. Our objective is that
the effects of the program will extend beyond the two years that a stu-
dent is in the program and beyond his or her performance in the mathe-
matics classrodm. Specifically, it should be determined whether two
years of BUMP will: 4 :

(i) enhance the student's willingness and ability to apply
mathematics in the natural and the social sciences

(1) contribute to a greater comprehension of reading mate-
rials that contain mathematical representations (e.q.,
charts and graphs) '

To adequately evaluate the degree to which the program accomplishes these
goals ‘will require a longitudinal study in which the performance of BUMP
dtudents is followed at least through the tenth grade. This task is
properly assigned to a qualif{ed outside evaluator, with whom we shall be
happy to cooperate. Such cooperation is certain to improve our own test
instruments and may also be useful to the evaluator.

i

Status of Seventh-Grade Material

i

NOTE: The piloting of the seventh-grade material in the schools started
around November 1, 1974, and not at the beginning of the school year
because of a delay in starting the work on the project. The faster
cTasses studied parts of Chapter 9 and all of Chapter 10 this year. The
slower classes are now working on Chapters 8 and 9.

)
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1. Student Text
Pilot Edition consisting Df 10 Chapters - Completed.
2. Feedback ’

Annotated copy of feedback cut up and organ1zed by section -
Through Chapter 7. .

Summary of feedback to be used in-revision, and preparat1on .'
of Teacher's Guide - Through Chapter 4. .

. 3. Tests

.Pre-post test, 2 parts,’ 30 questions each Administered

Sept. 1975 to all project seventh-grade students and control® : 

groups.

ATl cé%ies were returned to the project. The test will be
administered again in June 1976. .

Overall analysis of Pretest results - Completed.

Achievement Test, Chapters 9-10, available and'currently\~
in use. '

Achievement Test, Chapters 6-8, in preparation.

Status of Eight-Grade Materials

Text: Chapters 1-2 run off for lead classes and to be printed w1th

Chapter 3.

Chapters 3-4 in preparation. Much of the rest of the course.
has been resourced. o .

Test: Chapters 1-2 in preparation.

Teacher's Guide: Notes for Chapters 1-2 distributed to pilot teachers.
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D. 8. c: MP78 (Panel 2): Panel Responses to 9 Review Qupstion§

Question 1: Is there a genuine need for these instructional materials?
/ .

The project director's experience with the [ troductory Physical Science

and Physical Science II programs indicated that there was a need for a
X mathematics program to improve the calculating and reasoning ability of

students based on problems from plain everyday life. The Cape Ann

Conference reinforced this observation and served as an impetus for ‘the

initiation of the project. Now that this project has had 67F and a half

years of operation there are data to support the contention /that these
skills are missing in the entering $tudent population, /

1 It
The continuwed use of teacher feedback to revise the materiéls is an
, indicator -of the sensitivity,on an ongoing. basis, of the project to the
) needs of the students. g

The need for reorganizing the jjnior high program is-a generally accepted
-one.” The dissatisfaction of teachers with present programs has increased
in the past few years. Teachers have been requesting more materials
which are relevant to the students everyday.life. There is an almost-

. unanimous opinion on the part j? mathematics educators of the need to
revitalize mathematics education with applications. \

It is a]sd generally recognized that many studeats in school today need
improvemerit in their mathenatical reading skills. Nevertheless, mathe-
matics teachers have rarely considered it their responsibility to-teach.
reading. The project has as one of its objectives to increase the ability
. Of students to read mathematics by providing more for them to read than
traditional p.ogranms. f ,’ :
\ f
This project is also trying/to be responsive-to theigenerally accepted
notion that it is importantito have an exciting mathematics program for
q

>

the 7th and 8th grades and to include substantial new material over
that usually covered in grades 1-6. It is also responsive to the need
for a program building on a\student's everyday experience.

L The materials have been writken with a sensitivity to the opinions of
practicing, teachers and are geared to a population with a wide range
of abilities. As such they gVOuld potentiaily appeal to the teachers,
and thus reach a large number\of students. There are many laboratory
materials which are intended a\ supplementary aids to traditional
programs. This project uses si?i]ar materials as an integral part of —
the program. \ .
/
. Question 2: Is there a market for these instructional materials?
‘ ) \ )
» The objectives of The Boston University Mathematics Program (BUMP) vary
% substantially from those of other commercially produced and available
. ‘ ' \

\.‘ .
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~ _ reasonably accomplish the stated goals. In their present form the

curricuia for grades 7 and 8. The inclusion of material closely allied N
the every day life of the child is of considerable value and much in

evigence.

It the\opinion of this panel, there is a slot for this product in the
junior Righ school curriculum but it should be noted that the adoption
of this program requires the preparation of teachers by pre-service

workshops. .

’

The emphasis on applications distinguishes tnis material in such a way
that it should be commercially attractive. Plans for publication by a
commercial textbook publisher are especially encouraging since a large
portion of the manuscript has yet to be developed.

Question 3: Do these instructional materials possess a clear purpose
and wationale?

The stated assumptions of the project are:
Students don'E\have quantitative skills.

Math is boring. There is a need to build skills in an
interesting way.

Students see no relevance in Math problems.
Logical Reasoning develops transfer to other areas.

The goals of tihe project are to:

Provide for individual ability and interest of students.
~

Develop sk#ils,

°  Develop an understanding of orders of magaitude, functions,
statistics and 3D perception,

Develop diagnostic tests.
Based on the materials we looked at, we question whether they can

materials require too much pretraining for teachers. Certainly there— ———-—
are alternative assumptions, values and goals that could meet the need
of grades 7 and 8. ) ‘ .

Given the ugual reading ability of 7th graders, we doubt that the some-
times complex language will be understood by the students without
_substantial embellishieNt by the teacher. On the other hand, the new

materials do constitute a very tightly orgam
find major omissions. .

zed package, and we don't
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Question 4: [s the content of these instructional materials scientif-
ically correct?

A. Questions were raised as to whether some of the terminology, particu-
larly for the metric system, is standard ’

B. The illustrations and activities are timely. There is, however, a

question a$ to whether a proper balance has been struck among concepts,
e @1gorithms, and applications.

C. The materials are aimed toward scientific literacy. However, physics
Seems overrepresented while the biological and social sciences are
somewhat neglected.

—--——07The materials are intended to prepare students, during grades 7 and
. 8, for an algebra course in grade 9. However, to actually cover all the
topics listed for grade 8, it will not be possible to include the kind
and number of activities used in the seventh grade text. But to omit
any of the planned topics for grade 8 may well result in inadequate

preparation for algebra. In particular, facility in dealing with symbols
cannot be slighted. . .

E. The seventh grade text seems to assume closure for topics studied in
the elementary school, in particular decimals. Is this practical? [t
will be very necessary to evaluate the final product to see whether it
does indeed prepare for ninth grade algebra,

In summary, the emphasis on mathematics in the real world is good, but
it may have been carried too far, at the expense of concept formation.

Question=5: Is the content of these instructional materials educa-
tionally sound?

S
A. There may be some adverse reaction on the part of staff, teachers,
and students. Moreover, some parents and teachers may wonder whether

these materials will prepare their children for subsequent courses in
algebra and geometry,

B. Psycho-motor problems may exist with junior high students in the
manipulation of some of the physical materials connected with certain
problems. Because of the variety of activities in these materials,
_e.g., reading,-discussion, Taboratory activities;—etes, h
T program should appeal to almost all learning styles and types of students.

C. The approach is appropriate for most students. One plus factor is
the supplementary materials for all students regardless of ability.

D. These materials present no evidence of bias or value orientation,
Ecological problems are lacking and would help to enhance the program,
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E. The objectives of the program are ambitious but worthwhile, Great
care should be taken to see to it that these objectives are met
inclusively through proper training of teachers.

In summary: the materials appear to be educationally sound. Teachers
will need in-service training. Educators must be aware of all objectives
and receive training in reading, oral expression, etc. The field testing
should give an indication of the soundness of the materials.

Question 6: Are the proposed and anticipated outcomes of the
instructional materials desirable? B

The intended effects of this project aie aimed at increasing the general
| competence of students in quantitative reasoning in scientific and
other applied fields.— Specifically,

(1) to relate mathematics to other fields of study and to
daily life;

(2) to involve the students in active learning, reading,
expressing themselves orally in class, and working with
manipulatives;

(3) to develop thé students’ ability to analyie, dissect,
model and solve problems that require more than a quick,
one-step solution;

(4) to improve the preparation of students for subsequent
algebraic and geometric studies.

We would expect the materials to lead to an increase in quantitative
thinking in physical science areas.

Unintended effects might be:

(1) A feeling that the applications of mathematics are just as
esoteric as the mathematical theory itself. There is a
short list of precise concepts ("bracketing," “approximation
to the nearest ," etc.) which are undefined, poorly
explained, and frequently demanded. )

e

{2} Little improvement in non-physical science applications, _ _

(3) Little improvement in arithmetic; e.g., mostsjunior and
senior high school students don't understand decimal
fractions. \

(4) Little improvement in the preparation of students for T ]

algebra; e.g., the ability to handle symbols with confidence,
unless the 8th grade text departs significantly from the format
of the 7th grade text (e.g., object manipulation).
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The materials are free of "undesirable" biases (sex, race, creed, etc. ).
The present materials make the Tearning of precise concepts difficult.

Question 7: Do these instructional materials present implementation
problems for the schools?

A. Special teacher training will be needed. Most traditionally trained
junior high mathematics teachers will need a reorientation to the

tively. They will need to lTearn how to use the BUMP materials as the
basic text. They will need to be trained to ask questions that elicit

the kind of responses needed by the objective "expressing themselves =~
orally." - ‘

B. These materials do not pose problems for. the existing organizational
Structure within the schools to any great extent. They are written to
be used in the traditional graded classroom, However, today there is
less of a well defined 7th grade “slot" than in previous years,

C. Materials costs appear to be realistic. There will be an in-service
training cost.

¥

D. No special resources are required that cannot be easily supp]iéd.

E. The materials will not require school districts to establish optional
classes for students who do not want to use-this program.

F. Additional comments.

Cormunities will need to be convinced that these materials are an improve-
ment and are relevant to today's world.

One of the objectives is to involve pupils in reading and expressing
themselves orally in class. Examination of the materials does not
reveal helps in these areas.

In-service training will be necessary to help teachers in planning to
achieve the objective of "analyze, dissect, model and solve problems that
require more than a quick, one step solution," -

Overall Evaluation; T T e s e

To implement this Program, teachers will need in-service training, and
the community will need to be trained to accept the "new math" quality.

Question 8: Are the costs for implementing these instructiona]
materials reasonable?

A. Expected costs for implementing?
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'B. Internal monitoring of this projéct took the form of extensive feed-

Cost for material for use with pupil will be the same as using traditional
ma;eria]s.

An additional cost will be necessary to train teachers. The pane]ls
estimate is about $600 per teacher + $1,000 for a consultant.

An additional cost of enlisting community support will be necessary. It
is difficult to put a price tag on this aspect.

B. Continuing costs? ~

Not any more than traditional programs. New teachers will need some
training as they enter the program.

C. Other ways community might spend money to achieve the same results?

Using traditional materials will not require additional expenditure, but
may not achieve similar results.

D. Expected costs of comparable instructional materials?
There are no comparable instructional materials.

E. Non-fiscal costs?

The school system that uses this material may have to work at retaining

community support. Some groups may question the approach taken by the

BUMP materials. ¥

F. Additional Questions?

None relative to costs.

_ Overall Evaluation:

There will be additional costs to implementation.

Question 9: Is the management/organization plan adeguate for producing
these instructional materials?

~A. _The applications prepared in this project learn strongly tov .d physics

and mathematics but are weaker in biological, economic, and decision-
making applications. This could have been avoided by a more thorough
effort at canvassing professionals in these fields.

back from pilot teachers which were used to gauge the quality of the
material produced. 17 1
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< NSF and project principals.

o |

C. There was informal monitoring of this project by PTA groups in the
pilot schools. The only documented monitoring of this project consisted
of informal discussions in November 1974 and visits by NSF menitors in
August 1975, This low level of monitoring is certainly inadequate for

a project at the half-million-dollar level.

D.. The questions regarding project administration are covered in the
discussion provided under F below.

E. It would certainly be desirable to have closer communication between

d
1
i

F. Project administration is an appropriate point to bring up for
discussion of the general character-of the funding of this project.

There are two points in question: First, the grant has created? an
eleven-person operation with a) little check on effective administration
and control, b) weak incentive for efficient operation, and c) no
provision for measuring the efficiency. Such a setup is very question-
able, particularly with a project of this size. It is strongly suggested
that, in the future, large grants be required to set up detailed,
comprehensive task scheduling and to provide formal, periodic reports

as to how effectively resources are being utilized.

Second, the project makes fulltime use of six faculty members3 at salaries
between $17,000 (3) and $32,020 (3) and a total cost to the Foundation of
$310,000 for fourteen months.* Tkis arrangement ignores the traditional
system of academic personnel carr)ing on both fulltime teaching (supported
by the university), and a research Project that is regarded as part of
their professional life, Such a traditional arrangement would not only
reduce the cost of this project (by $100,000 to $200,000), but also

provide a better measure of the comif the staff to the project.

It is strongly suggested that in the future this latter method of funding
be used in preference to the whdflesale hiring of the professional staff.

/

Footnotes (ccmments offered by the Project Director):

I'd

“pre-service" should be "in-service." |
The Physical Science Group was at Boston University prior to the }
receipt of the BUMP grant, Only two research assistants and one '
research associate were hired specifically for the project.

3) During the period to which this paragraph refers (May 1974 - June :
1975), three, not six, faculty members worked on BUMP. The percent-

ages of their time devoted to the project were: Uri Haber-Schaim,

48%; Judson B. Cross, 33%; and Romualdas Skvarcius, 44%. The research
assistants and the research associate who were hired on one-year
appointments are not members of the faculty.
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4) Four of the six salaries were under $17,000 a year. The statement
in the text implies that during the 14 months about $170,000 were
paid in salaries to these six staff members. The actual expendi-
ture was $82,372. Total cost of the project at that time (end of
June 1975) was $243,132 and not $310,000.




D. 8. d: Mp78 (Panel 2): Individual Paneélists' Responses to 10th Review

Question: What are your general impressions
of the curriculum?

NSF Staff Note: Panel 2 chose not to submit individual comments o each .
project, but rather submitted a response of the whole
B panel to the 10th question. In addition, one panelist
submitted general comments which apply equally to all five
curricula reviewed by Panel 2, and which have—been agreed
to by all other members of the panel.

Y

Panel 2's common response:

The goals of this project are worthwhile byt ambitious. Whether they can
be reached in a mathematics course for only grades seven and eight is not
clear. The present 'BUMP materials leave the Panel Quite skeptical:
Nevertheless, the Panel is not reagy to recommend abandoning the project.
However, a more careful evaluftion'of the feasibility of the BUMP goals
is needed. o

We recommend that BUMP select a substantial part, about one semester's
worth, of their seventh grade course for revision. This segment should

be particularly relevant to the BUMP objectives. Qne possihility could

be the topic of "measurement." This material should be cagefully revised,
taking into account the .experience with the pilot use and ghe comments
made by the Panel. Once.the revision is completed, it should be evaly-
ated to see how well the BUMP approach achieves its goals, particularly
the goal of improving matKematical reading ability. We suggest that the
evaluation be done by arf outside evaluator, but that the evaluator work
closely with the BUMP staff, so that all the BUMP objectives are fairly
treated. The outside evaluator is needed to make sure that no other o
important and relevant mathematical objectives are neglected.

If the evaluation results are pogitive, then other questions, such as the
possibility of a BUMP approach through grades seven and eight providing
adequate preparation for ninth grade algebra, would have to be thought
through before a decision on further BUMP development could be made.

We recommend that the NSF staff consider very carefully the comments in
the Panel's response to Part F of Question 9.

General comments prepared by Professor John Allen Easley, Jr., and agreed
to by all other members of the panel.

At this point, it is clear that many of the innovative curricula introduced

during the 1960's - in particular, many of the "new math" programs - fell far
short of the anticipated effectiveness. To insure greater effectiveness in

future curricula, each and évery new project must be reauired to 1ook care-,
fully at the shortcomings of the corresponding proarams of the 1960's.
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/
(}here is little evidence that this has been done in the five mathematics
projects under review by Panel Number 2 (nor is it being done in-most .other
projects in math and $cience known,to the panel). Instead each project
makes its own new guess as to what“ needs to be done to improve the present
situation. .

If it is reasonably easy to test such a guess, there is certainly no harm
in it. In fact, some of the Jeast expensive projects we reviewed are the
most promising. But if the cost of implementing an innovative idea is very
large, then we must put forth the strong sugges®ion that one inquire
whether the particular project is worth the cost of implementation. The

great difficulty in implementing this suggestion is that the people who are
experienced and ta]entEd in creating curriculum materials are rarely trained

or competent in carrying out such evg1uative checks; nor are they, as a
rule, sufficiently detached. vhat is sorely needed in such evaluations is
for those who are 1qvehtive in creating new curricula (Usiskin,~Bp*1§k, etc.)
to be teamed with thos% who are trained in inquiring into educational pro-
grams and institutions. '

There are two groups of professional investigators who can/be]p:
1) Responsive evaluators. '
2) Cognitive analysts.

At present, the NSF is not supporting this kind of study. As a result, we
are facing the danger of a substantial breakdown of communication between
the scientific community and the schools. This is reflected in Congress

as well as in the lack of enthusiastic reception of many NSF sponsored cur-
riculum projects in schools. To correct this trend, we need not only new
surveys of needs but a greater interest of NSF in gaining knowledge about
what works and what doesn't work in the introduction of new materials and
practices--and why. As we see the projects reviewed by Panel Number 2, a
more careful review and evaluation is needed before very large amounts of
money are committed to the production of materials. Not only is input
needed from a broader range of persons--even the most talented curriculum
innovators often overlook certain points of view which are important--but
experimental and pilot studies of the innovative ideas should be carefully .
tested before large sums of money have been committed to materials develop-
ment. -

Experimental trials of carefully revised materials, selected to test the

key ideas of the project (perhaps taking only a month or two of school time)
to learn teachers' and pupils' perceptions is a kind of research that is
much needed. The ‘teaching in these trials must.be carefully described and
not just results on pupil tests. In addition, both formative and summative
kinds of evaluation are needed for curriculum projects. Testing ideas as
they come.up on a day-to-day, rough draft basis is something that goes on

in most projects, but it often needs to be more detached or even more criti-
cal than it is. Summative evaluation is needed not only to test whether the
intended ideas are learned, but what else was learned that might enhance or

detract from what has been taught. 175
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Additional comment by Mr. Daniel J. Hogan: _

"I don't agree completely with this statement for the following reason.
Although the type of evaluation suggested by Dr. Easley is commendable
and should be done, I do not believe that the bureaucracy can stand

another outside group—1-betteve the addition of this kind of expert - \)
to the NSF staff would better serve the organization."

]
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~D. 9. a: MRP: NSF Descriptive Information

PROJECT TITLE: Mathematics Resource Project: Topical Résources for
d Middle School Mathematics Teachers (MRP})

PROGRAM: Science Curriculum Development f

i

PROJECT DIRECTOR: ®r. Alan Hoffer |
INSTITUTION: University of Oregon . . S
DEPARTMENT: Mathematics - | N
_BUDGET: Total Granted: = $546,800
Dates: 3/15/74 - Present
PROGRAM OBJECTIVE: Science Education Improvement

PROJECT OBJECTIVES: Development of topical resource bgoks for middle
; school (Grades 5-8) mathematics teachers. 1

i

PROJECT SUMMARY

OBJECTIVES |
The Mathematics Resource Project is developing in-service and instructional
resoyrce materials from which teachers can select to extend their krowledge
and to make more flexible the learning environment for children. [fhese are
topical resources intended for middle school mathematics teachers (Gradés
5-8)., Each resource will contain ideas in the following areas: mathematical
content to provide teachers with a deeper understanding of the topic and
possible ways to extend and apply the topic; didactics, including suggestions
for alternative fQaching strategies, techniques for diagnosts and evaluation,
and discussion of earning theories; applications and problem so1ving hich
give suggestiors for student or class projects, including starting points,
carry-through and follow-up. These are interwoven into a comprehensive
section on classroom materials identified by level of difficulty and
inc1ud?ng an annotated bibliography.: ~

?

The proposed topics are: \\\

, Number Sense and Arithmetic Skills Number Patterns and Theory

' Measurement and the Metric System Ratios Proportion and Scaling
Mathematical Sentences and Systems Statistics and Information Organization
Geometry Probability and Expectation
Re1gtions and Graphs Mathematics in Science 2€E_Society
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® These resources will be used in several ways. They are primarily intended
for use by middle school teachers, but secondary school mathematics teachers
could use some of the resources as supplementary materials. Mathematics
. supervisors and coordinators as well as college andiuniversity personnel
\qould use the resources for in-service programs. The resources could alse
be used as.mathematical support materials for people who are interested in
comprehansive or interdisciplinary problem solving. gurricula.
SR

ACTIVITY. PLAN - Loeen T

Proposed Project Activities, 1975-76. The immediate priority of the project
will be to compiete the content and didactics sections of the first two
.resources. “These sections wjll be combined with the existing-portions of -
the resources (classroom materials, activities, worksheets, commentaries for
teachers, and annotated bibliographies) to form the completed resources.
Mathematics. Education consu]%ants assisting the staff are working on this

part of the project through the summer.

The preliminary versions will be evaluated carefully, possibly through the

. Oregon System for Mathematics Education, as they are utili.ed in tryout
schools in Oregon. Careful attention will be given to developing more
comprehensive evaluation efforts during the veer,

‘An Advisory Board will be formed to provide input into both the operation
and diyection of the project. The project will seek recommendations of
the board with regard to efforts of development, evaluation, and implementa-
tion. :

An entire resource on geometry will be developed as well as several addi- N
tional units for Mathematics in Science and Society. The first two resources

will be revised in April on the basis of tryout and evaluation data obtained
earlier in the year. /

ORGANIZATION AND MANAGEMENT PLAN

In addi%ion to administering the project, the project director and assistant .
director will oversee the in-service component of the resources, as well as
serve as writer coordinators, providing direction to the writers in the

initial planning stage, critiquing the written materials and guiding the
materials through production. Writing teams will be formed for the in-service
component of the resource: the sections on content and didactics.

The teacher-writers have been school teachers at fthe middle school Jevel.
Their primary responsibilities are the classroom|materials 6f the new
resources.

o ©

“The in-service writers have an extensive background in mathematice and
educational theory. They will strengthen the In-se¥vice component ot the .
resources: the sections on content and didactics.
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(UTILIZATION PLAN

’

Information about the project has been given to Publisher’s Weekly and

to the Publisher's Alert System of the Office of Education., A presentation
of the project for the benefit of publishers was given April 23, 1975 at
Denver, Colorado in conjunction with the Annual Meeting of the National
Council of Teachers of Mathematics.

Dr. Gary Musser nas worked with OMEC to study promising dissemination - \
~models to prepare for dissemination of the resources in Oregon. Dr, Ted Nelson

will work with OSME to incorporate the resources in the OSME. 1eadership

workshop program. It is anticipated that Dr. Musser will .coordinate the

disseminatio: activities nationally. These activities will be planned in

more detail when the materials are fully developed.

. HISTORY
The_initial grant was made to the University of Oregon in 1974. Thé project
director, Alan R. Hoffer, and assistaft director, Leonard T. Nelson, devoted
primary efforts to identifying staff to work on the project, planning for
the advisory conference and securing adequate facilities.

An advisory conference was conducted during June 9-12, 1974 in Eugene,
Oregon. A report of this conference has been submitted to the National
Science Foundation. The project plan to concentrate during the first year
on the two resources, Number Sense and Arithmetic Skills and Ratio, Pro-
portion and Scaling, was supported by the participants at the advisory
conference, and this has been the main thrust of the work to date. There
has also been_some progress made on the resource, Mathematics in Science

.and Society.

The first field testing of the materials was conducted in November 1974.
Forty-seven Oregon teachers were jdentified and invited to test the
materials. These teachers taught at different levels, primarily grades
five through eight. Some had attended workshops and were involved in
OSME activities, while others had no such experience. Of the teachers
contacted, thirty supplied the project with information on the sample
pages. These thirty now form the nucleus for the first stage-of the
field testing of the resources.

PERSONNEL. .

Project Director: Dr. Alan R. Hoffer -
s Department of Mathematics
University of Oregon

Assistant Director: Dr. Garry Musser

Department of Mathematics
Oregon State University
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ADVISGRY BOARD

Dr. Robert Karplus (Science) \
University of California at Berkeley

\

\
A
A

- Dr. Stephen Brown (Mathematics

, Educatioﬁ)
University of New York at Buffa

lo

Dr. Larry Hatfield

(Mathematics Education)
.University of Georg

ia

Mr. Wesley Johnson
Mathematics Supervisor
Seattle Public Schools

' Dr. Gene Maier

Oregon Mathematics Education
v Council
\
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0. 9. b: MRP (Panel 2): Project Director's Response to 10 Re ‘ew
Questions N .

Question 1: 1Is there a genuine need for these instructional materials?

In 1959 P. H. van Hiele, a Dutch mathematician and educator; reported
on q study dealing with levels of mental development in geometry.

Van Hiele identified five such levels: in Level 1 the'child learns
some vocabulary and recognizes a shape as a whole (squares and
rectangles are different); in Level 2 the child begins to analyze
figures (rectangles have four right angles); in Level 3 the child
logically orders figures, understands interrelationships between
figures and the role of definitions; in Level 4 the child understands
the significance of deduction and.the role of postulates, theorems
and proof; in Level 5 the child has attained an understanding of
rigor and is able to make abstract deductions. Van Hiele showed
conclusively that in order for a child to function -adequately at

an advanced level, it is necessary to master the prior ‘levels. It

is no surprise then that students have difficulty in high school
geometry (Level 4) when they enter- the course-at Level 1 after ar
insufficient elementary school and junior high_school experience.

It is also not surprising that freshmen who have not mastered
arithmetic have difficulty with college algebra or that mathematics
majors (even the bright ones) who have not gone through the pre-
requisite levels have difficulty with abstract algebra.

Readiness is the word. Readiness applies equally well to the teaching
of mathematics as it does to the learning of maihe~ctics. ihe
National Advisory Committee on Mathematics Education (NACOME) of the
Conference Board of Mathematical Sciences issued a report in

November 1975 based on an eighteen-month Study. According to the
committee's report, the "median" elementary school teacher has taken
two mathematics courses and one methods course during pre-service
training. These courses did not, however, seem to influence the
teacher's teaching behavior--he/she teaches mathematics the way

it was iearned. Curriculum projects and textbook series far children
come and go at a fairly rapid rate. The mainstay in this apparertly
rapid state of change is the teacher and the NACGME repurt cbserves
that the number o teachers who are activaly using a so-called "new
math" program is not as large as once thought. In those classes

that were labeled new math NACOME finds that the performance of the
students did not differ much from that of students in traditional.
classes. [ assume members of the reviewing panel are familiar with
the results of the National Assessment of Educationai Progress (NAEP).
The NAEP report clearly shows the performance levels of students of
various 1ges and deficiencies in the teaching-learning of mathematics.
If old-fashioned teaching metnods are ingrained in today's teachers
and if the pre-service courses in mathematics and mathoas do not
substantially influence a reacher's behavior, thea no matter how rew
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the curriculum project or how modern the textbook series, the
teacher will not be ready to do the job required. These needs are
reflected in the numerous requests for the project materials that
we have received. Also, the teachers who have cooperated in the
pilot“and field testing aspects of the project have requested

~ complete sets of the mate ials. These requests provi.e us with
an ongoing needs assessmen. for the resource materials.

It must be stated that the goals and purposes of the Mathematics
Resource Project were accepted by the National Science Foundation
in funding the project. The idea of providing fteachers with oppor-
tunity for continuing education off campus offgrs a way to replace
the expensive in-service programs of some year\ ago and widens the
audience to include elementary school teac%ers. Each of the
resources offers to these teachers cohesive packages that correlate
didactics and mathematical content with suggested classroom
activities in a manner meaningful to practicing teachers and helps
them account for individual differences of their students. These
teachers can use ideas fram the resources for all students at grades
five through eight. T

Question 2: Is there a market for these instructional materials?

" Wnile there is a proliferation of commercial companies, the supple-
mentary materials published lack informatign for teachers on the
.processes of teaching, on ways to adapt thg materials to their
students, and on background information. In some cases satisfactory
materials were not availabJe. For example, 3n working on the
resource Ratio, Proportion and Scaling we found no decent explanations
to teachers about ratios and prop.rtions--copcepts that are so useful
in the applicatigns of mathematizs. Some the accessible materials
were not in a form easily used by teachers. “or example, in working
on the units Mathematics and Sports, Mathematics and Music, and v
Mathematics and Pollution, we found thatj the teacher time required
te oraanize some of these materials would be prohibitive. One of
the purposas of the resources. is to not only collect and organize
someé of the available ideas, but also to inform the users where
other materials can be obtained and how they can be used.

The rescurces do not form a curriculum project in the usual sense as
3 structured program for children. It is more appropriate to view ’
the rescurces as contributing to a curriculum for in-service teachers
In this sense there is not only a slot for the materials but a canyon,
; there is a larga number of schools in the Country that have classes
for grades 5-8. These schools as well as high school classes in
gereral mathematics form an extensive pofential market for the
resources, {f
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In April, 1975, a description of the project was presented to a
meeting of publishers in conjunction with the annual meeting of the
Hational Council of Teachers of Mathematics in Denver, Colorado.
Also, at that time a plan was submitted to the NSF which requeste
permission to call for proposals to publish the .resources.
Unfortunately, the Foundation's staff was busy then on internal
matters and by the time I received a reply, it was necessary to
revise the schedule proposed. With the uncertainties of funding
caused by Congressional investigations, a new plan has not been

. submitted and will likely await the results of the review. 1 am

pleased with the inquiries that have been received by publishers,
and 1 am confident that the resources will become available before
long, either commercially or through the NCTM, Tiis js, of course,
contingent on NSF approval. Meanwhile, experimental editions of
the resources are being disseminated in Oregon through the workshop
program of the Oregon Mathematics Education Council (OMEC). Ted
Nelson, who served as assistant director of the project last year,
is coordinating this dissemination effort as a half-time staff
memoer for OMEC.

As an example of the use of the resources, let me describe an
experiment that took place in February, 1975 in Los Angeles when,
upon the request for Dr. M. Frodyma, 1 organized a classroom
demonstration fo. directors of NSF projects. I cailed a supervi§gr
in Los Angelés who gave me the name of a seventh-grade teacher near
the meeting.site. The teacher reluctantly agreed to put on the
demonstration, so I sent her a copy of the pilot edition of the
resource Number Sense and Arithmetic Skills. Her class was working
on fractions at the time, so she read over the section on fractions
and selected four activities for the demonstration. [ was informed
by the supervisor who attended the demonstration lesson that the
teacher is rather traditional and yet adjusted quite easily to these
nontextbook materials. In fact, she did not want to part with the
sample resource.

Questior 3: Do these instructional materials possess a clear purpose
and rationale?

It is :Ssumed that mathematics is an integral part of the educational
and cultural formation of children; that teachers are the main source
of presenting new ideas to students; that teachers have creative
potential; and that they want to improve their understanding of
children and mathematics in order to do a better joh of teaching.
We value a positive self-concept in students and teachers and

assume that resources for teachers which organize didactics, mathe-
matics content and suggested classroom activities will help teachers

provide positive learning experiences for-their students.
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It is also assumed that there are a wealth of ideas on learning
theories, diagnosis and evaluation, and teaching strategies, in
addition to mathematical ideas that should be disseminated to
teachers in an organized and cohesive format. As Robert Davis

stated in his position paper at the advisory conference, there.is

a need to assemble materials and results from other sources in

order to form a foundation for future work on the mathematics curric-
ulum. By providing teachers with the opportunity to become aware of
these materials and to enable them to relate these materials to

their students, it is reasonable to expect that the needs identified
in Question 1 will be fulfilled to some extent. It fs not reasonable
to expect, however, that the resources are a panacea’ for all the
problems of teaching mathematics. o / .

The resources, as described in the project proposal, treat all of

the mathematical topics covered at the middle school grades. The
commentaries for teachers are not condescending but are intended

to be practical discussioms—that form a bridge between the didactics,
mathematics and classroom activities. These commentaries, as with
all of the resource materials, have been read and reviewed by
teachers on the staff as well as by.teachers who have field tested
the materials.

The choice and sequence of topics to be developed were determined
by what teachers requested as well as what we felt would.attack the
"junior high slump" that was discussed at the advisory conference.
The decision to first work on Number Sense and Arithmetic Skills
was based in part on the concern by teachers, parents and
administrators with basic skills. However, it is our intent to
present basic skills in such a way as to promote understanding .
rather than to teach solely fcr rote reflexes. We felt it was
appropriate to include calculators as a "teaching emphasis" in the
resource. The NACOME report also notes the increasing role that
calculators play in our complex society. The report goes so far
as to say that each child should have access to a calculator for
each mathematics class. It is our purpose to use calculators
whenever possible to help develop number sense. Ratio, Proportion

.and Scaling is, we hope, a resource that will provide interest

topics for students as well as encourage more thinking in terms

of ratios for p.oblem-solving activities. This resource and the
units from Mathematics in Science and Society are intended to
provide students with possible independent work. It was our
original intention to work on two full resources this year:
Measurement and Geometry. However, budget and staff reductions
forced a cutback. We decided on the Geometry resource because it is
our position thac geometry should be introduced earlier and receive
more emphasis. This is based in part on the works of Piaget, van
Hiele and others as well as the "math anxiety" or "math phobia"
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groups that have established connections between deficient spatial
performances with anxiety in mathematics. Three other units from
Mathematics in Science and Society, Mathematics and Astronomy,
Mathematics and Biology, and Mathematics and Geography are planned
for this year. These topics were chosen because ot the expertise
of the current staff. ’

Question 4: Is the content of these instructional materials scientif-
ically correct? :

s

The writing staff on the project consists of two Ph.D.'s in mathematics,
one Ph.D. in mathematics education, three classroom teachers and two
graduate students. Everything that is written circulates to all

members of the staff and eventually is critiqued by pilot teachers.

Even though over half of the materials developed were created by

project staff members, we have referred to established Sources in e
our researches. An advisory board to the project has recently been
composed. This board, when it becomes fully operative, will afford
another check on the correctness of the resources.

I have implied by answers to earlier questidﬂs that the resources are
textbook free. This, I believe, is an accurate statement. Since we
have utilized ideas not yet in existing textbooks and we have placed
emphasis on such "teaching emphases" as calculators, applications,
problem solving, estimation and approximation, and so forth, it seems
to me that the resources are not only scientifically current, but
they are forward looking and should be useful to teachers who use

the next wave of textbook adoptions.

As I stated in the response to Question 3, the ten resources cover
all the basic topics in mathematics curricula at the middle-school
level. However, for easy reference, the resources are organized
topically rather than linearly or by grade. The level of difficulty
on student pages is flagged by E (enrichment), S (skill building)

or I (introductory). Hence, at each of the grade levels teachers
can select activities depending on the performance levels of their
students. Particularly able students might continually work at the
E level or with units in Mathematics in Science and Society. Students
who have not attained a high performance and understanding would
likely work at the S or I levels.

Questicn 5: Is the content of these instructional materials
educationally sound? ' ,

-

At the outset of the project in June, 1974, ve conducted an advisory
conference which was attended by teachers, supervisors, mathematicians,
educators and scientists. Copies of the report of this conference are
on file at the Foundation. The review panel will see from the
recommendations of the advisory conference that the project plan as
delineated in the original proposal was to be followed with minor
modifications. We have followed the modified plan since the summer

of 1974.
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During the first year of the project we searched for a way to
effectively handle the didactics component of the project. We
simply did not make the progress in this area that I had hoped for.
Just prior to re-engaging the project this fall we held a didactics
seminar and invited six mathematics educators to work for a week

in Eugene. Information about this seminar has been made available
to our program manager, Dr. Joseph Payne. The result of the
seminar was to provide the project with definite direction on

the overall didactics component of the project. We are very
fortunate to have Dr. Larry Sowder working with us this year to
carry the main responsibility. for organizing the ideas on didactics.
1 Yeel that we can now move forward more rapidly in this area.

In addition to the staff's circulating of all written material, sub-
sections of the resources are pilot tested early in the year by
teachers in nearly thirty schools in Oregon. As part of the project

evaluation plan recommended by Dr. Alan Osborne, experimental

editions of the resources are field tested by over twenty teachers.
Based on the results of these field test, the resources are revised
into a preliminary form for publication. I believe this is a
reasonable plan to insure the educational validity of the resources.

Teachers who use the resources are able to extend their background

in a very practical situation. They have available to them, exemplary
classroom materials which enable them to immediately put into practice
the ideas they have learned in the commentaries.

Question 6: Are the proposed and anticipated outcomes of the
instructional materials desirable?

If indeed the resources are used as anticipated, students will more

thoroughly learn mathematics. Some of these students will. become
teachers who, hopefully, will have gained a new sensibility. 1If
indeed the middle school period is a place where students slump,
then the enrichment activities and the applications may be outlets
for their energies. The teaching emphases in the resources should
be particularly valuable to teachers as a way to bring into focus
important processes that are not restricted by particular topics.
Calling attention to problem solving, estimation and approximation,
applications, calculators, visual perception, graphic representation
ar:i¢ the 1ike should make teachers more aware of the fabrics of their
teaching. The background information for teachers and the suggested it
clessroom materials should help teachers enrich their teaching
practices. Hopefully, school districts, especially in isolated
areas, wiil recagnize in the resources the excellent petential to

n=1p with che ip-service training and updating of their teachers.
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Question 7: Do these instructional materials present implementation

problems for the schools?

It was mentioned in a response to an earlier question that a pilot
version of a resource was mailed to a teacher in Los Angeles who,
with no advance training, conducted a classroom demonstration using
the resource materials. This is a disvinct potential for the
resources, since they are flexible and adaptable to different .
teaching demands. On the other hand, more rapid and possibly more
effective implementation of the resources could be achieved through
interaction with a workshop leader who could very well he another
teacher.

It is difficult to estimate now the cost of a resource when they
become available commercially. The resources in their present
form have more classroom pages than will appear in the revised
11 occur during revision as

edition. A fipal trimming process wi

'a result of the field testing. Also, the number of copies that we

brinted was only slightly more than needed to cover the field

tests and provide copies to the staff, advisory board members, and
the NSF. A commercial publisher or the NCTM should be able to print
enough copies to make the costs rather low. Indeed, if the total
collaction of ten resources cost $30C, this would be well within

the instructional materials budget of a school and a cheap way to
provide a portable resource center and in-service kit.

Question 8: Are the costs for implementing these instructional
materials reasonable?

Other than the base cost of the resources, it s expected that
schools would have available a thermofax machine and the necessary
ditto equipment and supplies. These items are found in most
schools. \ .

Teachers who have their own copy of a resource could use the organi-
zation of the resource and add to it new jdeas that they discover in
their teaching. Again, the materials and supplies budget of the
school would likely cover these expenmses. .
Question 9: Is the management/organization plan adequate for
producing these instructional materials?

The advisory conference was attended by a diverse group of very
qualified people. Participants at the didactics seminar brought to
the project the most up-to-date knowledge of mathematics education
in the country today. Or. Alan Osborne, in helping us design-an
evaluation plan, provided the project with an putsider's appraisal
of the project operation, the resources themselves, and an objective
way to prepare for revision and future evaluatior and dissemination

efforts. " 187 ‘
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Internally, the project staff consists of a very hard working group
of. people who interact well together and blend classroom teaching
experience with knowledge of mathematics and educational theory.
The quality of the production on both the pilot and field test
versions of the resources is very close to that which can be
produced commercially and which permits effective use of the
resources now.

I am only assigned to the project half-time this year. This was
caused by demands made upon me by the Department of Mathematics at
the University. As the year unfolds, we will see if this was a

wise decision. Meanwhile, I have had help on a part-time basis

from Dr. Gary Musser, Oregon State University, to help on evaluation
and from Shirley Ann Hoffer, Mathematics Resource Center, to help on
production.

I must add that it does take time to break in a writing staff. Much
of the summer of 1974 was spent in false starts, but now Richard
Brannan, Sue McGraw and Pat Tuel form a writing team of teachers as
good as one could hope for. As graduate students, Janet Brougher
and Jill Hermanson have made very deep and lasting contributions to
the project. Reflecting back on it now, I realize that it took
nearly six months to fully develop a production scheme which is now
able to handle the various aspects of the project.

Questicn 10: What are your general impressions of the curriculum?

I am excited with the reception the project has received so far.

The pilot testers have been enthusiastic and field testers have ~
volunteered to fill out evaluation pages for hundreds of items in

the resources. We have been invited to present the project at
numerous meetings of teachers, and we have a long list of people

who have requested information about the availability of the
resources. 1 am hopeful that the resources will help teachers help
their students learn and enjoy mathematics in addition to oeing ready
for the next level.




D. 9. c: MRP (Panel 2): Panel Responses to 9 Review Questions

Question 1: Is there a genuine need for these instructional materials?

No research or no study was done to estimate the need for these materials.

There was an assumption that teachers neede materials, and that

they would use them. There was a further dssump jon that the teachers
who do not avail themselves of in-service training would b#hlikeTy to

use these materials. This may not be so.

Teachers who are not "textbook" oriented and those\who make liberal use
of supplementary materials would make frequent use)pf this encyclopedia
of activities. Math labs have become very popular and this project's
materials would serve as a resource book for such activity. The
degree to which the materials would reach students would depend on
the attitude of the teacher toward the use of supplementary materials.

In the past few years the popularity of workshops at NCTM meetings has
risen dramatically. Teachers fight to get into ‘workshops where they
can either make or obtain materials to take back to the classroom.

The project's books can be a rich source of many of the materials
similar to those found in such workshops.

Much of this material can be found in many other places, but there does
not seem to be any large collection in one place. The strength of \this
project lies in the fact that this collection of alternate instruction
materials at this level is unique.

There are elaborate plans for the evaluation of the materials including
field tests, teacher feedback, use in in-service programs, and validity
determination by an external consultant who has made a study of the
teacher preferences in in-service work. There has been no indication
of a survey to determine the degree to which these materials would be
utilized by classroom teachers.

Question 2: Is there a_market for these instructicnal materials?

There are otnher sources available which provide reference materials for
teachers of grades 5-8. However, the project constitutes probably the
most inclusive set of materials of this type together with a pedagogical *
. commentary. _

This project in no way requires the alteration of the basic middle
school curriculum for its incorporation. It is designed to provide
the teacher with additional alternatives for his/her use in providing
instruction in many of the standard content areas. ‘

The presentation of the project for theibenefit of commercial publishers
at ar NCTM sponsored meeting is commended. It is premature to expect
complete plans for dissemination at this time.
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[t is quite probable that this set of resource volumes would be a '
welcomed addition to a resource learning center. However, it is
questionable whether these volumes would, be purchased by individyal
teachers for use because of the cost.

fAuestion 3: Do these instructional materials possess a clear purpose -~
and rationale? | ) | .
. , ‘ N
/ A. The following assumptions are made by the program authofs.

/ Teaﬁhers are extremely busy with duties other than teaéhing
math. . .

Some middle school teachers have *backgrounds weak in
mathematic§ and need material to help them.

{

Genéral mathematics is moff important than focus on training
of college-bound students. ;-

FlexibiTity--teacher should decide what, when.
Mathematics is useful--not just for tests.
"B. Assumptions derived from inspecting the materials are:
Mathematics should be interesting, true-to-life. /
MuTtiple embodiments of each idea are necessary. ‘ K

Operations should be taught in relation to each other-- . /
especially inverse operations.” "7 e - -

Helns shoulu be provided to make it convenient for teachers
to use. -

C. It is reasonablc to expect that instructional materials based on
these assumptions, values, and goals will fill the reeds.

D. The materials are clear and understandable. With regard to P /
cohesive packaging, they form a well-organized, indexed catalog. T
The sequence is clearly flexible. : /

E. The project has lessons for teachers on teaching and the teacher
is making the selection. It/would.seem to work best with individual
‘packets for each pupil. The interest and current understandings of

the pupil, as perceived by the teacher, are the bases for selecting

individual modules.
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F. The use of many manipulative materials was intended and they have
been identified. Who is going to do an external evaluation of ‘the
project's success? S

Question 4: Is the content of these instructional materials
scientifically correct?

The material for students seems to be accurate. However, the terminology?
of the metric system does not appear to be standard.

Some of the pedagogical material is open to question. The activities

and pedagogical procedures are guite eclectic, perhaps too much so.

They are too inclusive and could be used to elicit unreal responses
in general math programs. In additioft, the two page discussion of
the teaching concepts is not in accord with the research findings of
he Wisconisin Research and Development’ Center. .

The materials for students seem to:be scieptifica]ly current, and are
designed to train a scientifically literate population. °The series
will cover all the mathematical> topics dealt with in grades 5 through
8 L) b *

The question arises as to whether the Advisory Board is able to provide.
enough guidance, especially in thearea of pedagogical procedures.

Question 5: Is thJ content of these instructional materials educationally
‘ sound§' e

A. 'There should bé no adverse reaction on the part of teachers. The
teachers will especially like the comprehensiveness of the program.
Students will enjoly the activity oriented program as opposed to a N
typical Jjunior high mathematics.program. Parents may have some reserva-
tions #n terms of itraditional math preparation for the future study of

mathematics. \

l \ ‘
© B. The content/a%proach, viz., laboratory activities could present some

psycho-motor difficulties for some students. Properly handled there

" should be few cognitive or affective difficulties. The materials and

teacher preparatign should give a much needed stress on success
experiences and student growth in self concept.

C. The teacher mdy pick and choose exercises to' accomplish the objectives
he or she has written and may also receive help from the author's
objectives. The materials do not suggest a specific approach. -They

are not an approagh to teaching. \

'D. The strategied used in the materials are succeSS‘orienZed which in

itself is a value|even though a desirable bne and well don

Il
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Ample provisions are made for teacher testing\qnd the feedback
"Will be a measure for educational soundness.

These materials are educationally sound and, in fact many have been
used over the years and proven effective.

Question 6: Are the proposed and anticipated outcomes of the instruc-
tional materials desirable? .

What are the intended effecfs?
™~ (1) Enjoyipg school mathematics more.
{

(2) ‘Understanding—calculation better.

(3) Increased skills in arithmetic.“

What effects do we anticipate? ‘
(1) Enjoying school mathénatics more.
(
(3 .

Increased skills in arithmetic.

2) ]Understanding calculation better.
3

‘.
\

Thinkin%‘ f mathematics while filling in the blanks is an important
process ‘qeature of these instructional materials. Thus an additional
effect is possibly an attitude on the part of students that mathematics /
is just a proceSs of filling in blanks. Siudents sometimes become

so involved in "finding the pattern" in answer.ng each worksheet

that they miss the mathematical ideas behind theri. Sometimes serious
misconceptions of the mathematical ideas result from the worksheet
approagﬁ. Tests have to go beyonq¢ihe routine in order ﬁo get at
misconceptions. . . |

- +
N

Some review of the content and approach concerning -1imitéd bias is

called for. See the "Beauty Contest” in connection with ire Golden
Ratio. ' ) - A

-Question 7: Do_these instructional matereals present implementation
problems for the schools?

4 x v
A. 1< special training needed by teachers?
Yes. An in-service p}ogram desiqgned to achieve the following qoals
will be necessary. '

- Teachers-reed to~become knowledgpable about using these
materials, ’ : '
! r -
Teachers need to know hoaoto relate these materials 5 thoar
ongoing progMm.
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B. Do these materials pose problems for the existing organizationé]
structure within the schools?

Yes. These materials may replace traditional materials in the class-
room. This may or may not be an advantage. Using these materials
may, allow a certain amount of individualization not allowed by
traditional materials. Some teachers may react ersely to using
these materials. .

T

C. Are the costs of the materials realistic?
‘ l

- It is impossible to assay the cost per pupil due to the variety of
ways the materials may be used. Publishing them as resource material
for teacher use could be done at reasonable cost. Duplicatien for
pupil use via Thermo-Fax ditto masters and ditto sheets makes the
‘use of this resource expensive.

., D. Do the instructional materials require special learning resources?
f .
Yes, some lessons require unusual manipulative materials.
E. Will the use of the materials require special classes?

No. . .

Additional comments:

1. The materials can be used in a variety of situations.

2. There is need for in-service training but this is not
ar insurmountable task.

3. There are commercially prepared materials of a similar nature.
None are as complete or as comprehensive as these.

4. The directions to teachers and the suggestions for tie use of the
materials should accompany the mdterials.

uestion 8: Are the costs for implementing these instructional
materials reasonable?

A. Total costs for implementing:

The use of Thermo-Fax or ditto machine for duplicatior is an
expensive process. When compared with commercial textbook pages

or workbook page:, the cost becomes high. In-service training costs
will be necessary. 193




B. Continuing costs:

The material will not need to be repurchased but the duplication cost
is. still a necessary consideration for continuing use.

k3

C. Other ways school districts might spend money to achieve the
objectives of the program:

There are many commercially prepared materials available. None are

as complete or contain the suggestions for use that these meke
available to teachers.

.

Fxpected costs of comparable materials:

Completely comparable materials are not available, hence this question
cannot be answered.

I E.. Non-fiscal costs:

None.

F. Additional questions:

Is it possible to purchase parts of the material?

G. Overall view of costs:

Implementation may be more expensive than need be. Duplication and
distribution probiems could be changed effecting a more economical
usage.

Question 9: Is the management/organization plan adequate for
producing these instructional materials?

A. . There has been ample opportunity for input to the project through
its awareness efforts, its close association with OSME, and through
its advisory council. There is little evidence, however, that the

perhaps essential for a resources ‘development project of this kind.

B. This is ¢ large project, with approximately 12 FTE® and siaff
members, including 6 full-time writers, in addition to 2 half-time
directors. As such we would expect to find more explicit managerial
practices in effect that would make it possible to determine whether
the staff is competent and productive. We find that we cannot

answer such questions on the basis of the budget, vitae presented, or
existing reports. 1In fact we have some questions about the appro-
priateness of salary levels. We deduce from the level and quality
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of output to date that the project is proceeding well. We merely

feel that when projects reach this magnitude, $1/5 million per

year in salaries and wages, that the normai institutional auditing

and budget control should be supplemented by reports that permit

more detailed monitoring of the effort of the staff and the Tevel

of preparation of the staff. :

C. The projeEt proposed is quite explicit in its concern for feedback s
and evaluation. Subsequent followup rescarch will be important but

js not part of the project. Certainly, in this case, NSF has

monitored progress carefully.

D. The project staff, through its_director, has done a fine job
in keeping NSF informed of its progress.

Rdditional comments by Project Director: - 2

1) "The program authors absolutely deny that they assume that
'General mathematics is more important than focus on training

~ of college-bound students'."”

2) “"Terminology follows the recommendations of the Interstate
Consortium on Metric Education, Final Report, 1975, and the
U.S. Department of Commerce/National Bureau of Standard
Guidelines, wovember 1974."

3) "The nine-page section Teaching of Concepts is consistent with
the book Conceptual Learning and Development, Academic Press,
New York, 1974 by Klausmeier, Ghatala and Frazer who were
affiliated with the Wisconsin R & D Center."

4) "Change 12 FTE to 7 FTE."
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D. 9. d: MRP (Panel 2): Individual Panelists' Responses to 10th Review
: Question: What are your general impressions of
the curriculum?

= NSF Staff Note: Panel 2 chose not to submit individual comments on each
project, but rather submitted a response orv-the whole
panel to the 10th quéstion. In addition, one panelist
submitted general comments which apply equally to all five
curricula reviewed by Panel 2, and which have been agreed
to by all other members of the panel.

Panel 2's common respofse:

The Mathematics Resovurce Project: ~Topical Resources for Middle School

Mathematics Teachers has produced many resources for teachers to use.

There are many types of material present. They cover many topics and

should become a resource which teachers may find useful. The purpose

is to provide a teacher with a readily available source of instructional

materials, a variety of ideas about teaching a topic, and information
L about the mathematical content of a particular topic. .

The project is producingamateria1s, they are being tried out by
teachers, and they can be made avqi]able to others.

There are concerns: (1) the marketability of the finished product.

Can it be produced at a price which will make it affordable by school
systens and, teachers? (2) the cost of its use. Duplication by a
thermofax ditto master and ditto duplication is an expensive process
when compared to the use of a te' tbook page. Are there alternative
methods which might be more economical? (3) possible misuse as the
totality of mathematics instruction. Because of its encyclopedic char-
acter, will it reduce teachers to managers of the retrieval, duplication
and dissemination of pages ‘dnd pupils to the fillers in of blanks, with
resulting faiture to grasp the nature of mathematics? (4) considerations
for the inclusion or exclusion of material, topics, or lesson content.
Do some of the lessons convey messages not intended, produce cultural ‘.
bias, or violate the sense of fairness to all groups? The panel also
expresses a concern that teachers not use this material in place of a
planned, sequential, developmental program. The materials are supple-
ments and are not a curriculum to be followed.

This panel is in favor of the spirit'of this project and endorses the
idea of a set of topical resources being available to teachers. We do
suggest a study aimed at finding the most economical way of packaging
and of using the resource.

The panel also suggests that the two completed volumes be refined, used
in the classroom, and evaluated as to their effect on student achievement
before further materials are produced. This evaluation sheul. oe made

» by an outside evaluator.

Finally the panel recommends that when projects reach the magnitude of
this one, the normal institutional auditing and budget control should be
supplemented by reports that insure effective management.
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General comments prepared by Professor John Allen Easley, Jr., and agreed
to by all other members of the panel.

At this point, 1t is clear that many of the innovative curricula introduced
during the 1960's -in particular, many of the "new math" programs - fell far
short of the anticipated effectiveness. To insure greater affectiveness in
future curricula, each and every new project must be required to ook care-
fully at the shortcomings of the corresponding programs of the 1960¢s.

There is Tittle evidence that this has been done in the five mathematics
projects under review by Panel Number -2 (nor is it being done ingmost other
projects in math and science known to the panel). Instead each Lroject

makes its own new guess as to what need$ to be done tn improve the present
situation.

If it is reasonably easy to test such a guess, there is certainly no harm .
in it. In fact, some of the least expensive projects we reviewed are the

most promising. But if the cost of implementing an innovative idea is very

large, .then we must put forth the strong suggestion that one inquire

whether the particular project is worth the cost of implementation. The

or competent in carrying out such evaluative checks; nor are they, as a
rule, sufficiently detached. What is sorely needed in such evaluations is
for those who are inventive in creating new curricula (Usiskin, rcllak, etc.)
to be teamed with those who are trained in inquiring into educational pro-
grams and.institutions. )

H

There are two groups of professional investigators who can help:
1) Responsive evaluators.
2)" Cognitive analysts. .

At present, the NSF is not supporting this kind of study, As a result, we
are facing the danger of a substantial breakdown of communication between
the scientific community and the schools. This is reflected in Congress

as well as in the lack of enthusiastic reception of many NSF sponsored cur-
riculum projects in schouls. To correct this trend, we need not only new
Surveys of needs but a greater interest of NSF in gaining knowledge aboyt
what works and what doesn't work in the introduction of new materials and
practices--and why. As we see the projects reviewed by Panel Number 2, a
more careful review and evaluation is needed before very large amounts of
money are committed to the production of materials. . Not only is input
needed from a broader range of persons--even tjie nost talented curriculum
innovators often overlook certain points of view which are important--but
experimental and pilot studies of the innovative ideas shoyld be carefully
tested before large sums of money have been committed to materials develop-
ment. 197
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Experimental trials of carefully revised materials, selected to test the

key ideas of the project (perhaps taking only a month or twn of schkool time)
to Jearn teachers' "and pupils' perceptions is a kind of research that is
much needed. The teaching in these trials must be carefully described and
not jJust results on pupil-tests. In addition, both formative and summative
kinds of evaluation are needed for curriculum projects. Testing ideas as
they come up on a day~to-day, rough draft basis is something that goes on

in most projects, but it often needs to be more detached or even more criti-
cal than it is. Summative evaluation is needed not only to test whether the

intended ideas are learned, but what else was I2arned that might enhance or
detract from what has been taught.

Additional comment by Mr. Daniel J. Hogan;

"l don't agree completely with this statement for the following reason.
Althougn the type of evaluation suggested by Dr. Easley is commendable

and should be done, I do not believe that the bureaucracy can stand another

outside group. I believe the addition of this kind of’expert to the NSF
staff would better serve the organization." . .




D. 10. a: FYA: NSF Descriptive Information
PROJECT TITLE: First-Year Algebra via Applications Development Project (FYA)
PROGRAM: Science Curricu]uh Development

PROJECT DIRECTOR: Zalman P. Usiskin

INSTITUTION: The University-of Chicago

DEPARTMENT: Graduate School of Education

BUDGET: Total Gramted: $8§;310 )
Dates: 5/1/74 - Present . ‘

PROGRAM OBJECTIVE: Science Education Improvement

PROJECTioBJECTIVES: The deve]opmenf of an alternative firsi-year algebra
course intended for average students and focusing heavily on
applications of mathematics.

PROJECT SUMMARY
OBJECTIVES

There are three motivations for this project: (]) the importance of appli-

catfons of mathematics to both the decision-maker ahd average citizen;

-(2) the first-year algebra course as a natural place whare such applications
ought to be discussed; and (3) the lack of existing first-year algebra

tevts for average students which significantly emphasiie meaningful applica-
tions and related concepts. :

The goal of this profect is to develop a first-year algebra course which -
(1) offers a picture of the wide range of applicationt of mathematics, from

which algebraic symbolism develops naturally, (2) covers the standard

skills associated with first-year algebra with only complicated factoring

and fractional expression problems deleted, (3) devotes some time particu-

larly to fundamental ideas from statistics and probability, (4) is no more

difficult than standard courses. The intended student population consists

of average to below-average students (from approximately the 30th to the

85th percentile of ability) who now take one or two years to complete the

first-year algebra course. ’ .

ACTIVITY PLAN

Summer 1975: The pilot edition was revised and reproduced in a form for
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School Year 1975-76: The second draft is being tested in three different
schools in a total of five classes. A booklet of algebra skills aimed
toward mastery learning is being developed and tried out.

Summer 1676: The test results and information from teachers will be used
to prepare a third draft.

School Year 1976-77: A carefully controlled experiment on a wider scale
is planned. ’

~ ¢+ ORGANIZATION AND MANAGEMENT PLAN

The project director writes all the text materials. A research associate
is writing the skills booklet. The project director teaches one class
himself and directs the try-outs in the other classes. Informal advisors
7 to the project read and react to manuscripts, give advice on content to
be included, and are advising on the controlled experiment planned for
7~ 1976-77. '

UTILIZATION PLAN

The implementation strategy began in the Summer of 1975. The project
director taught a 3-week workshop entitled "Applications of Mathematics -
Algebra" in which the participants (both pre- and in-service teachers)
were introduced to the materials of this project. The hope is to design
a course for in-service training of teachers which could be duplicated
elsewhere.

During the school yéar 1975-76, publishers will be notifieﬂ that a revised
draft of these materials is available. A testing version of the materials
is planned for the school year 1976-77.

. HISTORY

Summer 1974: The director taught a workshop for teachers entitled
“Applications of Mathematics." This workshop was heavily directed to
applications for first-year algebra. The first few weeks of the proposed
9th grade ccurse was written. '

Schoo} Year 1974-75: A pilot edition was prepared and taught in an average
secondary school setting. The'criteria for selection of this school were
geographic accessibility, existence of a capable collaborating teacher,
stability of the school situation, degree of support from the school

faculty - particularly the administration and mathematics faculty, and the ~
willingness to participate with the strategy as described here.

PERSONNEL
Or. Zalman Usiskin, Project Director

Associate Professor of Education
The University of Chicago
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Informal Advisors: \\

Dr. William Kruskal, Statistics University of Chicago
Dr. lzaak Wirszup, Mathematics ' University of Chicago .
Dr. Paul Meier, Statistics . University of Chicagp,
Dr. Max Bell, Mathematics Education University of Chicago
Ms. Pamela Ames, Teacher University of Chicago
Dr. James Schultz . Ohio State University
Dr. Jane Swafford- Northern Michigan University
Dr. Lauren Woodby Michigan State University \

&
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D. 10. b: FYA (Panel 2): Project Director's Response to 10 Review
Questions *

“Question 1: Is there a_genuine need for these instructional materials?

The primary motivation for this project was the need for first-year
algebra materials which gave strong attengion to applications. The

factors which contribute to this need include:

A. the importance of applications of mathematics to both the
decision-maker and the average citizen.

This importance has been detailed by mathematics eduéétors
of various backgrounds and.opinions (e.g,, Henry Pollak,
Max Bell, Morris Kline), .

*

0f all the mathematics encountered by the average citizen,
perhaps the most commor. ‘(outside of simple arithmetic) -
‘. __involve statistics - the need to interpret data.
B. the first-year algebra course as a natural place where such
applications should be discussed.

More students take this course than any other high school
course; for many it is their last mathematics course.

The continued presence of the curriculum of outdated and
unrealistic "word problems" serves only to convince the
student that there are few if any accessible applications
of mathematics, this despite the ever-increasing number
of fields in which mathematics is used if not required.

C. the lack of existing first-year algebra texts for average
students which significantly emphasize meaningful appli-
cations and related concepts,

No commercially available text for this course gives more
than lip-service to statistics and none offers more than a
small sprinkle of applications.

More yenerally, the range of alternatives to a high school wishing to /
select a first-year algebra text for average students encompasses only ¢(
rigor and reading level. Given that enrollments in high school m&%ﬁg;_,)
matics. courses (particularly later ongs) are generally declining a

the same time that college requirements in mathematics in many fields

are increasing, there is a general need for the development and testing -
of variety of alternative courses.

-

202

191




Question 2: Is there a'market for these instructional materials?

No one can predict markets with certainty. The project director has
had previous experience with an innovative geometry text utilizing
transformations and bases his guesses on that experience. He feels
that there is a substantial market for the materials because of the -

following factors.

A. There is a clear need for the materials, as indicated in
the answer to Question 1.

B. There is great interest in these materials at conferences.
This interest parallels rather closely the interest in
transformations when the director was first talking about
them in 1968-70.

C. There does not seem to be controversy about the need far
applications. ~

D. The first-year algebra course comprises the largest market .
for high school mathematics textbooks. These materials are
designed for the majority (at least 3/4) of students who
presently taks that course. '

E. The‘author of the materials is well-known and his texts are
used nationwide.

F. There are no competing materials presently available.

Question 3: Do these instructional materials possess a clear purpose.
and rationale? '

The goals of the materials are: (1) to offer the student a piclure of
the wide range of applications of mathematics, from which algebraic
symbolism develops out of natural needs; (2) to cover the standard
skills associated with the first-year algebra course with' two notable
exceptions: contrived verbal problems (replaced by more realistic
applications) and complicated factoring and fractional expression
problems (unless they are needed for applications); (3).to develop the
algebraic properties associated with standard skills by means of
applications; {1\ to work arithmetic skills and concepts in the natural
framework of the course; and (5) to include fundamental ideas from
probability and statistics.

It is the opinign of the director that most mathematics teachers would
understand each of these goals. However, most teachers would not be
able to predict how the materials try to achieve the goals.

* \
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To reach goal (1), the author found it necessary to classify the very
large number of applications of numbers and the fundamental arithmetic:
operations. These classifications are based upon exiractions of :
commonalities among many applications of . the same type and may
constitute one of the most important outgrowths of the materials,

for they providé a schema by which a teacher can get a handle.on the
vast supply-of applications. The schema is based upon uses of numbers
and models for operations and is summarized in the working paper "Models
for Operations." ’ ) )

These models are used to develop properties, skills, and épp]ications
of algepraic concepts,“as desired in goal (3).

. Goals (2), (4), and (5) rquire no elaboration.

_From the experience of the_first:pilot year 1974-75, it was felt that

all of the goals were met.”’ But goal (2) was not met to a high enough
degree. for this reason, the creation of supplementary mastery learning
materials is baing undertaken in 1975-76. These'materiais are found 'in

a workbook which supplements the course.

Perusal of this workbook will show that a variety of presentations

have been tried and tested. Programmed practice seems to work best,

and we now include both pre- and post-tests for mastery in the workbook.

(Originally pre-tegts were provided in the teacher's edition.) For

students who quickly master the mgterials, supplementary, readings or

recreations are provided. /—’9 “

Question 4: Is the content of these instructional materials scientif-- """
ically correct? T

To ihsure content correctness, full copies of‘%he materials have been
sent to and commented upon by the following people:

In mathematics departments: fzaak'wirszup, University of Chicago
James Schultz, Ohio State University’

In statistics départments: William Kruskal, Univeqé?ty of Chicago

Paul Meier, University of Chicago

~ In_math. ed., departments: Lauren Woodby, Michigan State University
S . Max Bell, University of Chicago
The materials utilize both English and metric units of measure. Metric
units are preferred and found in more problems tnan English units.
However, English units are occasionally used when a "feel" for a gjven
application is desired (e.g., mph over km/hr.at times) or when re is
no alternative given the application (as in football yardagf). It is
felt that this is a realistic split which will conform with\guidelines
and regulations regarding any metric switchover while at the same time
taking advantaye of intuitions gained from experience with the English
system.
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As much as possible, terminology and symbolism from contemporary algebra
- courses have been kegt in this course. (The author cannot think of any

change of this type.) As the notion of using models is first found in
these materials, language needed to be developed there, but even that
language is designed to conform with contemporary mathematical usage.

A great amount of data is found in the materials. Sources of the data
include governmental reports, reputable almanacs, dictionaries, and
other reference books. Questionable data is often the source of
problems found im the materials. For example, the relative frequency

of twins is given by various sources as 1 in 86 births or 1 in 88 births
or 1 in 89 births. This "conflict" in data is interesting in itself.

Question 5: 1Is the content of thesg instructional materials educa-
" tionally sound? \

The entire purpose of the pilot teachghg of these materials is designed
to insure not only educational soundness.but also to make it as easy
as possible for students to learn the idéés found in them.

Schools and teachers have been selected on the basis of their repre-
sentativeness of schools which may be found nationwide. Only typical
algebra classes with unselected students have been used. The author

‘has taught a class each day of the two years of pilot testing.

The approact. taken in this course, in which real applications are used
to develop the mathematics, is more in line with current psychological
theory (e.g., that of Piaget) than contemporary approaches to algebra
in which postulates are laid down and properties logically developed
from them. :

-

But it is felt that current psychological theory does not give surefire
indications about the viability of materials and that c¢lassroom trials
provide the best indications of such viability. Past experience of the
auther indicates that he himself must teach the materials.

Larée-sca]e field testing of a revised version of the materials is
planned for the 1976-77 school year.

The author is cognizant of the range of values found in the United
States, and does not expect any controversy to be generated by the

* situations which have been selected for study.

A teacher who is accustomed to spending one-quarter of the course on
factoring and fractional expressions will find these materials to be
quite different. The "What about the SAT's?!gyestion, used by teachers

" against any new program, is expected to be raised. It is hoped that

-

the skill work in this course will muffle such objections.
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Question 6: Are the proposed and aﬁticipated outcomes of the instruc-
tional materials desirable? .

It is hopea that the following would be outcomes of having studied
these materials: -

A. A student would see mathematics as naturally tied to abpli-
_cations and thus not be surprised--to-learn-that-mathematics
s required in a great number of fields.
B. A student would want to take more mathematics.

C. A student would learn about his or her world and the ways t
in which mqthematicians try to study this world.

D. A student would learn the skills associated with first-year
algebra and some fundamental skills associated with proba-
bility and statistics.

E. Arithmetic insights would be sharpened.

The author feels that these are desirable goals.

The materiéls have been written to be free from sex, racial, ethnic,
or religious bias or stereotyping.

Question 7: Do these instructional materials present implementation
problems for the schoals?

i

The materials have been designed to be as easily {mplementable as
possible. They provide an alternative to an existing course,

If a1l planned aids to the course were used by a school, there would be
a workbook for each student. This would be the only cost not normally
found in an algebra class.

Special training of teachers to teach the course seems unnecessary.
For‘maximal usage, some reorientation of teachers with respect to the
goals of algebra will be needed. Specifically, the probiem will be to
get teachers willing to teach the course. Once Lhis willingness is
there, no special training seems to be needed .unless the teacher expects
to be teaching exactly what he or she has been teaching in the past.

- . Question 8: Are_the costs for implementing these instructional
materials reasonable?

The proposal projects a total cost for the testing year 1976-77 of
$55,000 and for the analysis of testing and other pre-publication work
in 1977-78 of $35,000. These costs are based upon two assumptions:
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first, that schools pay for the materials they use; second, that a

publisher is working with the project beginning in early 1976 and
assuming some of the development costs.

As stated earlier, one of the goals of the project is to come up with
materials which are easily implementable. It is projected that
training sessions may be used with some of the classes involved in

the 1976-77 study. This would be necessary if one wished to test the
benefits of special help. However, there are no plans in this project
to undertake a major implementation effort. (This does not preclude
the possibility that others might want to ask for implementation
funding, but this director has no such designs and would be bothered
if special workshops or in-service were considered necessary for the
implementation of this program. )

If a school district would buy the entire "package" (i.e., the text

and the workbook), then the workbook becomes a nrefill" need. Policies
differ among states and among school districts; for some schools
students could pay for this.refill, in other schools the district or
state must pay. One assumes that such a paperback workbook would

cost about $2/student-year.

Since many schools buy ditto-masters and other aids for similar classes,
these costs do not seem to be significantly greater than cg@parab1e
costs in standard programs. ‘ ) ,

No psychologica®l ur social “costs" seem to be involved here, in the
director’s opinion.

Question 9: [s the management/organization plan adequa%e for producing
these instructional materials?

— At this time, the materials are purposely being produced in quantities
which do not allow for wide distribution. That is, the pilot versions
have been dittoed. For the first pilot version - a very rough edition
of the materials - 125 copies were duplicated. This enabled copies to
be sent to NSF as needed or required and there were copies for each of
those commenting on the materials (see Question 4) as well as for the

school districts in which the materials were being used.

We are presently duplicating 220 copies of the materials. Of these,
170 go to the 5 classes using the materials. We are keeping the other
copies for use by commentors, NSF, and publishers (as a call is
presently being planned).

For those who desire information about the project, a summary informa-
tion sheet (June, 1975) has been prepared. A four-page paper entitled
"Models for Operations,” describing one of the ideas used in the
materials, is sent to almost everyone v/ho requests information. The
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director has given talks to two Tocal groups, one state group (in
Michigan), and one NCTM regional meeting specifically about these
materials; many of his other talks utilize ideas from the materials.
A session is planned at tLhe NCTM annual meeting in Atlanta in April,
1976, specifically devoted to this project.

Periodic internal memoranda have been written and provided to those
who wish.more detailed information about the project.

&

B — )
Any individual may visit any of the project classes at any time,
though visiting on testing days is discouraged (for obvious reasons -
one will not be able to see as much student behavior).

The director maintains contact with~each of the teachers in the
project at least twice a week. He visits each school at least once
a week,

In the testing year 1976-77, it is planned to produce the materials in
quantity. Any school district wishing to use the materials will be
able to do so. Any Person wishing to buy the materials may do so.

At times the director would have liked to have more administrative
help - last year there was none save a 1/4-time secretary, this year
there is a half-time assistant and a 1/3-time secretary. At times it -
would be nice to have more copies of the materials. Byt both these
niceties are impossitle un er the level of funding which has been
requested, a level of funding which in both funding years was at the

Timits of what was considered feasible by those at NSF.

On the other hand, given a choice, the director is happy with the policy
of not presently producing large numbers of copies of the materials., In
his experience, there is a great tendency for people to evaluate a
project by the first materials they see. With nis past curriculum
efforts, he has found that wide distribution of the testing version
serves to heighten usage, interest, and implementation. Preliminary
versions serve very limited purposes.,

The director has directed evaluations of two other innovative texts, and
in one of these evaluations he did the analysis of data himself. OQthers
have judged these analyses to be eminently fair - indeed in his analysis
of Geometry - A Transformation Approach's testing version, many have
said that he was too hard on his own materials. With respect to the
present work, the director hopes to take only an advisory role in the
evaluation, leaving the actual data collection and analysis to others

who have not been involved in the writing and pilot editions.

Question 10: What are your general impressions of the curriculum?

The standard first-year algebra course is a disaster area. It turns
off more students than it turns on. It gives a view of mathematics
as a mechanical process devoted tg the solution of equations,
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simplification of expressions, and recitation of rules with very little

framework for these processes other than an axiom cystem which is
itself mysterious to most students. The hardest parts of the course

are devoted to the least important ideas - word problems and rather
complicated fractional expressions. At a time when mathematics is
being used in more and more fields, this course is often being taught
with fewer applications than it had, let us 'say, in 1925. (Evidence

for this is found in a study by Bell.)

It is the hope of this project to create a feasible alternative to

existing materials. Within the framework of the goals mentioned
earlier, it is the hope that these materials willy dispel the notion
" On the other hand, it is hoped

that "all algebra books are the same.
that the differences are not so great that they will discourage use of
the materials.

The director's geometry materials have had an influence far wider than
their actual use. He feels that these materials may be just as

influential. 1In particular, they may lead to university COUrses in
applications of mathematics for teachers, they may dispel the notion
that mathematics must be advanced in order to have applications, and

they may enable more students to get a feel for the importance of
mathematics. He would not be surprised if these materials ultimately

gain wide usage, but realizes that such usage depends as much upon
the publisher selected and the tenor of the times as upon the quality

of the material.
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D. 10. c: FYA (Panel 2)5 Panel Responses to 9 Review Questions

Question 1: Is there a genuine need for these instructional materials?

The assessment by the project director of the needs is a sound one
based on both a consideration of opinions of well known mathematicians
and mathematics educators, and a knowledge of what goes—en—in—the———
classroom. His arguments support the need for the 1iberal use of -
applications in teaching Algebra. There are no satisfactory
alternative instructional materijals that start exclusively from a
foundation of applications as these do. 4

The potential for the market is greatly enhanced by the name of the
author. If teachers accept this work as they have the author's other
works, it will reach many students. Teachers, administrators, parents
and the industrial and business community are looking for more
relevant materials based on applications. Their interest in this
particular project has been reported by the author. This is a bold
new venture in providing for the need for a complete course based

on applications. .

Question 2: Is there a market for these instructional materials? =

There are first-year algebra courses that claim to focus on applica-
tions but they utilize the classic structure of content for their
foundation. This project, however, is predicated upon applicaticns--
an approach used consistently throughout the materials from intro-
duction to mastery of each particular topic.

Since no course .in the high school mathematics sequence is more g
univer<al nor more accepted than first-year algebra, clearly there

is a pre-existing slot for this material. Furthermore-these curricular
materials do not seem to require any extensive or external preparation

of the teacher. ; °

Although no plan for dissemination and/or publication has been
identified, the reputation, publication record and acceptance of the
project director by the mathematics education community insures ease
of publication and wide adoption.

Question 3: Do these instructional materials possess a clear purpose
and rationale?

A. What are the stated assumptions, values, and goals behind these
instructional materials?

(f) Offer students a picture of wide range of applications.
(2) Develop symbolism from natural needs.
2i0
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(3) Cover standard first year Algebra skills except for
contrived verbal problems and complicated fractional
expressions and factoring. '

(4) Most teachers will ‘accept these goals, but would not
be able to “"predict how the materials try to achieve

them."

(5) It is supposed to be a natural psychological development.

B. What assumptions, values, and goals may be inferred directly from
the instructignal materials themselves?

Materials assume broad interest of students in applications. Howeve({
it should be noted that this text will be no more demanding than ~
existing algebra texts. N

N

B N
C. Is it-reasonable to expect that instructional materials based on

these assumptions, values, and goals will fill the need documented in
question 1? Are there alternative assumptions, values, and goals
that could generate materials td meet that need?

Yes it As reasonable to anticipate these materials will fill the need
documented in question 1. Students' actual daily experiences could
be a source of information to be used in generating problem materials,
i.e., parties; school activities, etc.

.D. Are the instructional materials themselves clear and understandable?
Do they, form a cohesive package? Is the sequence of presentation

~clear?

These materials clearly constitute a clean cohesive sequenced content
which will be understood by algebra studentc.

E. What is the rationale for the selection of individual curriculum
modules (if there are such)? Is it plausible?

Results from pre-"and post-tests will be utilized. Accordinglv,
supplementary materials will be assigned to the student.

Question 4: Is the content of these instructional materials scientific-
ally correct?

1

A. To what dbgree are the instructional materials scientificall;
accurate? ‘ .

The instructional materials are most‘accurate. o

B. To what degree are the instructional materials scientificalily
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These materials are not only current in terms of appropriate number

accuracy (i.e., gasoline prices, etc.) but in terms of the timeliness
of the problems in general. S .

C. Is the content of these instructional materials aimed towards
training future scientists or aimed toward a scientifically literate
population? i

The materials are aimed at developing scientifically literate citizens.

D. What portion of the discipline, and approach to the discipline,
is represented by these instructional materials?

The text covers most of the topics in a beginning algebra course and
in addition provides an irntroduction to provability and statistics.
For the intended audience, many of whom will not study further
mathematics, this addition is very worthwhile.

Question 5: Is the content of these instructional materials educa-
tionally sound? '

A. Do you anticipate any adverse reactions to these instructional
materials from teachers, staff, parents, or pupils? Are there any
especially favorable reactions which may also be anticipated?

Teachers, staff, and students will react favorably because the program
moves: from application to properties. It is in itself reality ‘
oriented. Parents will react favorably because they will recognize

the traditional algebra material and appreciate the application aspects
of the materials.

B. Does the content/approach present any special cognitive, affective,
er psycho-motor difficulties for the Students at the age and develop-~
ment level targeted? Does the content/approach demonstrate ingenuity
or possess special promise in its tailoring to learning styles and
types? *

Ninth grade students may not know or care about some of these
applications.

C. Are there any students for whom this content/approach should not.
be used? Any for whom it would be particularly effective?

[t would seem that this content/approach would be suitable for most
Students, but particularly suitable for career minded students,

x Q1%
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D.. What are the instructional materials' strategies for dealing with
value-laden areas? Are they adequate? Are they partisularly N

impressive or ingenious?

A}

~There is no evidence of biased material.

E. Pleasc note additional questions and/or evidence you think

———- - ymportantinanswering this—question:

If students are motivated by real life situations, then these materials
will prove effective. Also, these materials are at least no less
effective than tradiiional ones.

Question 6: Are the proposed and anticipated outcomes of the instruc-
tional materials desirable?

A. What are the anticipated impacts of these instructional materials
on all consumers: - students, teachers, school districts, etc.?

The algebra course being developed under this program is intended to
emphasize the application of mathematics in daily life. The course
material developed shows a degree of imagination, cleverness and
awareness that makes it seem very likely to achieve many of the intended
resiTts. An additional advantage of this ireatment is that the care- .
fully chosen examples convey useful quantitative informatipn on a
variety of topics related to everyday living.

i

B. Which of the intended effects would you expect to be realized as
a result of using these materials? ‘

As stated in A above, there is a good 11kelihood of achieving the
major intended effects. i

%

C. What unintended effects might, you anticipate as a result of using
these materials? | . ]

There are no particular items noted.

D. Is the content and approach of these materials fair; are they free
of sex, racial, ethnic, and religious bias or stereotyping? z
\ B '

The material is unobjectionable with respect to these biases.

Do these instructional materials present implementatioh

Question 7:
problems for the. schools?

A. 1s special training needed by teachers to use these instructional
materials effectively? What type of training?
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No. Teachers who acquaint themseives with these materials and their
purposes will be able to teach this caurse.

B. Do these materials pose any special problems for existing
organizational structure with the schools?

No. The materials fit nicely into the existing algebra, geometry, -
. advanced algebra sequence.—The secondyearaigebra teacher will —~

need to be aware that pupils from this program will have limited
skills in factoring. ’

C. Are the costs of these new instructional materials realistic?

Yes. The materials will be published and the cost will be similar

to traditional texts. A workbook is also required. However, its

cost will probably not exceed the duplication cost of material it
. would replace.

D. Do the new instructional materials require any special learning
resources?

- ' ) L

No.

E. Will the new instructional materials require school districts to
establish optional classes for those who do not wish to use the new
materials; e.g., are the materials value-laden, designed for bright
students, etc.?

f
,

No.

F. What are tHe important process features (i.e., outcomes not derived
from the content of the instructional materials but from other features - -

—~ ~such as'method of instruction) of these instructional materials?

There are no particular items noted. .

G. Please note additional questions and/or evidence you think Tmportant :
in answering this question. '

There is some question of the effectiveness of the mastery method at
this grade level. This is not a necessary part of the content but ijts
use may make the material less effect:ve.

_1s the reading level of the materials appropriate for the average
algebra pupil? i

Are pupils who study this cdurse as well prepared for advanced courses
and for life situations as pupils from traditional courses?
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Our overall impression is that teachers of mathematics as they are
now trained would not have undue difficulty teaching this material
* to the typical algebra pupil in today's classes. Pupils will be
able to master the concepts, the techniques, and will develop most
of the skills that pupils in traditional classes possess at the
end of the course. Pupils finishing this program should have a
greater understanding of how mathematics is used in the world.

Question 8: Are~thefees%s—£on—implementing_ihese_jnstructiona]

materials reasonable?

A. What are the expected total dollar costs for implementing these
instructional materials (e.g., materials for learners, teachers,
staff, training personnel, installation, etc.)?

The cost will be the cost of a standard textbecok and consumable .
workbook. No special training, materials, or equipment will be .
necessary.

B. What are the costs of continuing use of the instructional
materials; are there "refill" needs, support service costs?

/

Annual purchase of a workbook.

— C. What other ways might the school district spend money to meet
the same need?

3 Srhool districts?cou1d use traditional materials and purcnase supple-
mentary materials and hire consultants to help in the classroom. This
would be extremely difficult and the .price prohibitive.

D. What are the expected costs of comparable instructional materials?

Comparable matérials do not exist.t Also, it would cost no more than- .- -~ . —-
its traditional counterpart. ) .

E.' What non-fiscal costs might be involved, e.g., psychologicél/

social?

None.

i

F. Please note additional questions and/or pvidence'you think important o
in answering this question. .

t

There are no additional questions relative to cost. "

IN YOUR JUDGMENT AND BASED ON THE EVIDENCE, TO WHAT DEGREE ARE THE COSTS
OF IMPLEMENTING IHESE MATERIALS REASONABLE? Please refer to the above
questions in developing your answer. ‘ . S
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The costs of\implgpenting the materiale in the classroomsare reasonable.

Question 9: Is the managehent/organization plan adequate for
producing these instructional materials?

“

A. Has. there been adequate opportunity for all interested parties

(scientists, educators, lay people) to provide input into development
of these materials? R

v

While there was no formal solicitation of input, the project director's
experience, his direct involvement in the classroom and with classroom
teachers, his: presentations to professional meetings, and hts use of

a competent advisory conmittee provide adequate input from interested
parties. The materials developed so far support this view.

B. Are there adequate internal monitoring procedures for the project?
Adequate internal manftoring is provided by the project director's
‘direct control over writing and classroom trials. This is a
relatively small project both in budget and manpower.

C. Are there adequate extern%1 (independent) evaluation procedures
for the project? :

-

Feedback is being obtained from teachers and students in the classroom.
The advisory committee reacts to all written materials. Early contact
with publishers can be expected to yield some critical discussion about
the articulation of project materials with existing pre- and:post-first
year algebra textbooks. And NSF maintains adequate contact with the
project. We believe this to be adequate external monitoring.

. D. Does the project seem to be top heavy administratiye]y?% Does the .
—— - ‘project seem to be too thinly administered?

The project is essentially a one-man operation; consequently administra-

tion is not a crucial concern.

E. Is the ﬁroject staff providing adequate infarmation to NSF and
other interested parties?

This project is providing adequate information to NSF. fndeed, the
informal "progress memos" are commendable and might well be adopted
¢ § by other projects funded by NSF.

¢
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D. 10. d: FYA (Panel 2): Individual Panelists' Responses to 10th Review
Question: What are your general impressions
of the curriculum?

NSF Staff Note: Panel 2 chose not to submit individual comménts on each
project, but rather submitted a response of the whole
panel to the 10th question, In addition, one panelist

submitted general comments which apply equally to all five
curricula reviewed by Panel 2, and which have beén agreed
to by all other members of the panel.

Panel 2's common response: . ’
The First-Year Algebra Through Applications Development Project is the
first such curriculum which is selectively formulated from the everyday
life experiences of students in an effort to permit and encourage stu-
dents to solve real life matnematizal prublems. These applications are
mathematically sound and probabiy more motivating than their classical
counterparts. By virtue of the documented and professionally felt.negd
for such materials coupled with the well known and respected name of °
the author, it is anticipated that the finished product will become’a
“Best Seller." . :
.+ Although these materials appear to have the.potential of making a Yo
valuable contribution to the teaching of algebra, the following recom- ’
.mendations are providea as a means of .strengthening them.
e
a) The reading level of the materials must be carefully
established and modifications made to assure that it s
appropriate for the target populaticn at which the™

oy

— .project is directed. . 4

- b) Appropriate evaluation techniques ought to be enployed to”
determine if students taught from these materials are
_adefuately prepared for advanced courses in high school

~ mathematics and 1ife situations as compared with pupils
from, traditional programs.

c) The hastery learning aspect of the project should be
evaluated.

d) The degree to which students participating in the proj-
ect satisfy project objectives should be determined.

e) An evaluation team independent of the project should be

L be engaged to provide the evaluations recommended in a,
b, ¢, and d above.

21"
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General comments prepared by Professor John Allen Easley, Jr., and agreed .
to- by all other members of the panel, -

At thjs point, it is clear that many of the innovative curricula introduced
during the 1960's - in particular, many of the "new math" programs - fell far
. snurt of the anticipated effectiveness. To insure greater effectiveness in
future curricula, each and every new project must be Tequired to look ccre--
fully at the shortcomings of the cofresponding programs of the 1960°'s.
———there—ts—tittte evidence that this Fas been done in the five mathematics
projects under review by Panel Number 2 (nor is it being done in most other
projects in.math and science -known to the panel}. Instead each project
m?:es }ts Own new guess as to what needs to be done to improve the present
s1tuation., s

t.

If it is-reasonably easy to test such a guess, there is certainly no harm

in it. In fact, some of the least expeffsive projects we reviewed are. the

most promising. But if the cost of implementing an innovative idea is very
large, then we-must:put forth the strong suggestion that one inquire

whether the particular project is worth the cost of implementation. The .
great difficulty in implementing this suggestion is that the people who are -
experienced and talented in creating curricwum matefials are rarely trained

or competent in carrying out such-evaluative checks; nor are they, as a

rule, -sufficiently detached. What is sorely needed in such evaluations is

for those who are inventive in creating new curvicula (Usiskin, Pollak, etc.)

to be teamed with those who are trained in inquiring into educational ‘pro- '
grams and institutions. ! '

s

o « . o - -
There are two groups of professional investigators who can help: - .‘\\‘

Q
N
'

1) Responsive evaluators. y .
2) Cognitivelanalysts. |

At present, "the NSF is not supporting ‘this kind of study. As a result, we
are facing- the 'danger of a substantial breakdown of communication between ) L.
the scientific community and the schools. This {ds reflected in Congress
as vell as in the lack of enthusiastic reception of many NSF sponsored cur-
riculum projects in schools. To correct this trend, we need not only new
surveys of needs but a greater interest of NSF in gaining knowledge about
what works and what doesn't work in the introductionypf new materials and
practices--and why. As we see the projects reviewed by Panel Number 2, a .
more careful review and evaluation is needed before very large amounts of RS
money are committed to the production of materials. Not only is input :

- needed from a broader range of persons--even the most talented curriculum
innovators often overlook certain points of. view which are important--put
experimental and pilot studies of the innovative ideas should be carefully-
tested before large sums of money have been committed to materials develop-
ment. T

215

Q ’ . 207




L

Experimental triais of car2fully revisea materials, selected to test, the

key ideas of the project (perhaps taking only a month or two of school time)

to 1carn teachers' and pupils' perceptions is a kind of research fthat is

much npeeded. The teaching in these trials must be carefully desc ibed and

not: just results on pupil tests. In 1ddition, both formative and summative

kinds of evaluation are needed for curriculum projects. Testing tdeas as

they come up on a day-to-day, rough draft basis is something that goes on

i most projects, but it often needs to be more detached or even more criti-

cal than it is. Summative evaluation is needed not only to test whether the
. iptended ideay are ledarned, but what else was learned that might enhance or
détract fom What has been taught.
[ 2

-~

o d

3

“

<Additional comment by Mr. Daniel J. Hogan:
"I don't agree completely with this statement for the following reason.
Although the type of evaluation suggested by Dr. Easley is commendable and
should be done, I do not believe that the bureaucracy can stand another
outside group. I believe the addition of this kind of expert to the NSF
staff would better serve the organization."
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D. 11. a: OBIS: NSF Déscriptive Information
PROJECT TITLE: Outdoor Biology Instructional Strategies (0BIS)
PROGRAM: Science Curriculum Development
PROJECT DIRECTORS: Dr. Watson M. Laetsch and Dr. Herbert D. Thier
INSTITUTION: University of California,‘Berkéley
DEPARTMENT: Lawrence Hall of Science
BUDGET: Total Granted: $919,400
Dates: 4/15/72 - Present
PROGRAM OBJECTIVE: Science Education Improvement

PROJECT OBJECTIVES: Outdoor Biology Instructional Strategies (OBIS)
has its major goal the design of instructional
strategies for outdoor learning activities in
biology that can be applied in diverse environ-
ments. Activities of both independent and
sequential design are used to promote an under-
standing of ecological relationships by youngsters
from age 10 to 15. It is anticipated that apprcxi- .
mately 200 activity folios will be produced so that
community and school groups will have a wide choice
of materials to use.

PROJECT SUMMARY
OBJECTIVES: )

Outdoor Biology Instructional Strategies (OBIS) has its major goal the
design of instructional strategies for outdoor learning activities in
biology that can be applied in diverse environments. Activities of both
independent and sequential design are used to promote an understanding
of ecological relationships by youngsters from age 10 to 15. It is
anticipated that approximately 200 activity folios will be produced so
that community and school groups will have a wide choice of materials
to use. :

ACTIVITY PLAN:
Each OBIS activity will undergo an exploratory phase, a local trial, and
a field-test phase during its development. The following idealized descrip-

tion of the three phases describes the operational approach to development
of the project. .
22§
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Exploratory phase. Using the OBIS Ecological Mosaic, a concept, technique

and/or environment is .identified as_necessary for accomplishing the over-

ali project objectives. Project sta mbers, ‘using groups of learners —
available at the Lawrence Hall of Science, University Botanical

Gardens., and other local agencies, try out and ev te promising ideas.

Based on these explorations and related library and la tory research,

early written versions of applicable activities are produced.
use with learners leads to complete versions of the printed materials and

related equipment. This is the output of the exploratory phase and

includes tentative folios and necessary specialized equipment and materials .
so that a small number of nonproject staff leaders can test the materials

in the San Francisco Bay Area. The exploratory pnase for a given problem

or environment will take from a few weeks to as long as Six months.

~—

Local trial_phase. Exploratory folios selected for further development
Wwill be tried in the San francisco Bay Area by three to five instructional
leaders who are not a part of the project team. Drawn primarily from
community groups, these individuals will give the project staff its first
feedback on what happens when an "outsider" uses the materials. During’
local trials significant modifications in scope, sequencing, and required
equipment and materials may be necessary. Project staff will carefully
monitor these local trials using techniques similar to those described
for the trial of the lawn and pond .unit. As avresult of the feedback
collected during the local trial, the project team will rework the

v

activities to produce the trial versions of the folios and related equip-
ment and materials. These trial versions of the folios will be used for
field testing and be made available to the interested public.

Field-test phase. The trial versions of all OBIS folios will be field-
tested in ten to twelve centers. These field tests will have four main
purposes. B -

1. Trial and evaluation of the overall instructional and
operational strategy of the project away from project
headquarters. »

2. Use of the activities in a geographrically different area,
where it is necessary to make the local adaptations dis-
cussed earliep. (The field test of each ‘0BIS folio is essen-
tially the laboratory for that set of activities, in which we
determine the feasibility and ease of adapting the activities
to various local conditions.)

3. Trial of certain evaluation approaches which seem applicable
for OBIS. (This trial of evaluation approaches will provide
feedback on what is being learned from different folios. It
will also provide information on attitudinal changes brought
gpout by the use of OBIS materials. This feedback on early
folios will be most helpful during the design of subsequent
folios and also during the necessary revision of the tested

folios.) 991
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4. Trial and evaluation of the various suggested sequences for

using the OBIS folios included- in- the field test. - - S

Each project supported field test of OBIS materials will include 20 to 24
related folios so that field test leaders can explore and try out a number
of different.approaches to the sequencing of these folios. For this
reason, initial field tests of new OBIS materials will take place once a
year. It is expected that community and school groups associated with

field test centers will, however, use OBIS materials during much of the
year. : ;

The field-test leader will interpret the concepts and approaches of the
project to the individuals who will work: with groups of learners in that
area. Implementing the necessary local adaptations, and suggesting
sequencing of activities, is also a function of the field<test leader.
Five-day leadership training experiences were to be held for the selected
field-test leaders at the Lawrence Hall of Science during spring and
summer 1974. It is expected that, in addition to an honorarium (where
necessary), travel and per diem for the time spent in Berkeley, each
field-test leader will be compensated by the project for each dissemina-
tion, training and feedback session held during the time field tests are
taking place in his or her area.

First field tests of the revised OBIS materials will take place during
summer and fall 1974. Choices were made to provide for a wide variety of
environmental conditions. Individual leaders and/or host institutions
were chosen because of their leadership capabilities and interests in
materials like OBIS. :

This first field test of OBIS folios-{summer and fall 1974) will be
completed during this proposal period, and it 1s planned to begin the
monitored field test of the second set of 0BIS folios in spring or early
summer of 1975.

Based on information obtained from the field-test leaders, and by project
staff visits, necessary revisions of each folio will be completed. Some
folios will probably need little or no change from the trial version while
others will require extensive revision. These tested and, if necessary,
revised folios will become the final products of the project. They will

be generally made available to the interested public in a variety of ways
currently under study.

ORGANIZATION AND MANAGEMENT PLAN:

Project Leadership: Responsible for the overall design, development

) ’ and carrying out of the project's objective and
operations.

Developﬁent Teams : Responsible for the design, trial and production

nf the various OBIS folios.

2%
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Implementation Teams: Maintains working relationship with the field test
L, .. _centers and designs and carry out other implementa-
tion activities of the project.. .
¥
Evaluation Team: Design, carry out and analyze evaluation techniques
to meet the needs of the development staff and the
user groups of OBIS. :

Support Staff: Necessary .to accomplish the production objectives

PERSONNEL :
Project Di?ector: Watson M. Laetsch

He is Professor of Botany, University of California, Berkeley, and

Director of the Lawrence Hall of Science. He received his B.A. from

Wabash College, Crawfordsville, Indiana in 1955 and his PhD. in biology

from Stanford University in 1961. He was a Fulbright Fellow at the '
University of Delhi, India in 1956-57 and an NSF Senior Post-Doctoral :
Fellow at at University College, London in 1968-63. He is a member of the
American Society for Developmental Bioiogy, and was elected a Fellgw of

the California Academy of Sciences in 1968. Dr. Laetsch was a teacher in

the public schools of Indianapolis, Indiana in 1957-58., He directed NSF
In-Service Institutes for High School Biology Teachers for three years

and directed the biology portion of NSF Summer Institutes for High School
Science Supervisors and Department Heads for two years. He is currently
director of an NSF Cooperative College-School Science Program for junior

high school teachers. .
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D. 11. b: OBIS (Panels 5 and 6); Project Director's Response to 10 Review
Questions

~ “Introduction

The purpose of this paper is to present information about Qutdoor Biology
Instructional Strategies (OBIS) useful to the review panels and the National
Science Foundation in regard to ‘their review of active pre-college curriculum
projects in science. This information is related to the major questions
raised in the copy of the memo to panel members sent to the OBIS project

on November 11, 1975.

N

The OBIS Project

Outdoor Biology Instructional Strategigs is developing both independent and
sequential activities to promote the understanding of ecological relation-
ships by youngsters from ten to fifteen years of age. The major goal of
OBIS -is to design instructional strategies for youngsters in outdoor biology
that can be applied in diverse environments. Particular emphasis is on

the man-managed environment. ’

OBIS activities are primarily oriented toward communi ty-sponsored youth
organizations such as Scouts, 4-H clubs, Camp Fire Girls, recreation camps,
summer camps, after-school clubs, and nature center groups. The activities
introduce basic concepts of ecology in ways that are palatable and exciting
for youngsters. Programs such as OBIS are necessary to. develop the public
understanding reyuired to support appropriate management of man's environment.

OBIS takes place in the "freedom of choice for the learner" atmosphere
characterized by informal education for at least two reasons. First, a great
deal of learning by chiidren and adults takes place in informal- situations.
Second, informal learning is usually enmeshed in a social context. It in-
volves groups such as playmates, scouts, or family members and the group
interaction plays a critical role in the learning. Therefore, it seems
plausible- to assume that skills, understanding, and points of view acquired
in such a free choice informal atmosphere will be more related to the actual
life of the learner and will have a greater possibility of affecting the

day to day and long-term behavior of the learner.

OBIS and the Community

The project's overall intent and the desired interaction between OBIS and
the community groups it tries to serve arecharacterized by the following

+ quote from an article by Eleanor Thomas, Program Director, San Francisco
Bay Girl Scout Council:

“The advent of OBIS in the San Francisco Bay Girl Scout Council marked
the introduction of a new dimension to the Girl Scout program that

has been accompanied by a new wave of enthusiasm for taking qroups into
the out-of-doors. For leaders, camp counselors, and trainers, 0BIS-

R2 4
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has become the magic word that spells simple, enjoyable, easy-to-
handle learning gxperiences for our girls in an outdoor setting.

"It all began with an invitation to participate in a Community Group
Leader's Workshop conducted by Outdoor Biology Instructional

Strategies (0OBIS) at the Lawrence Hall of Science over a year ago,

The statement in the invitation that created immediate interest was:

'If people are to make intelligent decisions about the environment,.a
basic understanding of ecological relationships 1s esscntial. OBIS...

is concerned with promoting this understanding.' This statement had

great appeal to a youth organization whose basic aim is to develop
responsible citizens who are equipped to help make intelligent decisions,
and one that has been committed to the out-of-doors as its most effective -
"open classroom" since Scouting began,

"participation in the Workshop served to reinforce all the initial
impressions that 0BIS and the Girl Scouts had much in common:

- Concern for the future of the environment.

- Discovery approach to learning for youngsters.

- Instant creative program materials for busy volunteer leaders who
need not be biologists or scientists to 'teach' biological relation-
ships.

- A mutual commitment to the outdoors as the laboratory and the
classroom.

.- A conviction that community organizations and the academic community
have much to gain from collaboration." '

It is this kind of relationship that OBIS is fostering between the project
and a diversity of community groups and their members on a nationwide basis. .

Question 1: Is there a genuine need for these instructional materials?

Approach to determining needs, Since 1973 OBIS has made a systematic effort
to survey and interact with the variety of community groups on the local, .
regional and national level.

The reasons for this were three-fold. First, to find out the extent of
community interest ina program like OBIS. Second, to get to know and under-
stand the pature of community groups so that the OBIS materials could be
designed more effectively. Third, to try out and obtain feedback by means
of conferences, leadership workshops, and training sessions on the content
and design of OBIS materials.

This interaction began with a survey and Community Group Conference on the
local level (Report included in the reviewer's Packet) and is continuing

on the local, regional, and national level, During 1975 0BIS has carried out
a workshop or other information and training program for leadership staff

of the following groups: Boy Scouts of America, National; Girl Scouts of

the U.S.A., National, Reqgional, and Local; State and lLocal Park and
Recreation Districts; YMCA; University Environmental Centers and Departments;
School Enviornmental Centers; National Jewish Welfare Board; American
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Camping Association; Camp Fire Girls; Salvation Army; National Park Service;
4-H, National, State, and Local; Junior League of Qakland,

¢ L

————informatton Obtained, The contracts with these groups have provided ex-
tensive information regarding the level of competency and interest of

* Teaders'sto use activities of varying complexity and sophistication, Each of
these groups has expressed continuing interest in the QBIS project and is
using OBIS materials at the present time, This usage:ranges all the way
from early trial and testing,by some groups, to massive implementation and
training programs by groups as diverse as the American Camping Association,
California*State 4-H, and local and regional councils of the Girl and Boy
Scouts. Groups currently using OBIS represent a potential user population °
in the neighborhood of ten to fifteen million young people.

Community groups want and need a diversity of instructional materials. )
They need these materials for both one-time experiences for visiting-groups
and intensive programs for studying pariicular aspects of the environment
over a longer period of time,

Most groups consider leadership training to be essential if they are to
successfully adapt and use the instructional materials developed by 0BIS

or anyone else. Since these groups generally use a large number of volunteer
leaders whose time, commitment, and length of serviceare limited, it is -
important to design ways of multiplying the long-term effects of the training ¥

provided. ’

It is significant that although programs exist which share the stated aims.
of OBIS, they are not fulfilling the community group desire for stimulating
Programs in outdoor biology. The best evidence of this is the great
interest shown by these groups in OBIS. Even groups such as the American
Camping Association and the Boy and Girl Scouts, which have developed their
own ecology programs, see OBIS as a most enriching experience for use in
their organizations, 4

Curriculum development projects must take cognizance of the fact that children

can obtain a great deal of their education outside. the formal class.gom. v
Since appropriate curricular materials have not yet been developed for
environmentally oriented life science education activities in the outdoors,
community groups are unable to cope with the increasing societal desire for
significant programs in outdoor biology. OBIS sees its role as contributing

to meeting this need.

Question 2: Is there a market for these 1nstruétiona] materials?

The 0BIS market. The primary market for OBIS materials is community groups
and certain aspects of the school pregram such as school camps, after school
clubs, and summer school programs. During the past few years a large number
of "environmental education" materials have become ~vailable. Many of the
groups working closely with, and already extensively using OBIS, have produced
materials of their own but have found them lacking for one or more reasons.
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The format, approach, and content of OBIS‘materials make them highly 1
marketable to community groups because they include the following important
characteristics:

1. A basic concern with promoting an understanding of ecological relation-
. ships in the man-imanaged or disturbed environment, "
iF , Qo
2. A community group‘orientation which places 0BIS in“the realm of free-
choice recreation activities, :

3. Motivéting entrance activities which are both fun and challenging to
youngsters and leaders.

& A discovery method approach to learning using hands-on, open-ended
investigations. s

TS

5. Inexpensive materials are provided for use in investigating the outdoor
environment in a format that does not threaten the untrained leader.

6. Materials can be used in diverse environments throughout the na*ion and
can be integrated into already existing programs. '

7. The materials are highly flexible and therefore can be ‘fitted into
existing programs or form the base of a new program.

8. The mc.erials are non~threatening to leaders who have little or no
background in science or education, Thus they feel they also can
sandle the program.

g, The materials are attractive and well orgahized, and therefore appeal
to the user groups. ’ '

Other programs currently available in environmental education do not meet
~ some or all of these criteria. Therefore interest in and utilization of :
~ OBIS materials -are high and are growing.

0B4S Dissemination Plans. The groups for whom 0BIS is intended are highly
individualistic, and although national in organization, depend on local and
regional associations and boards for their actual support and operations.
Budgets are limited and prior exposure to dissemination of materials has
been through announcements in organization newsletters or "new require-
ments" for participants. Neither of these approaches leads to a Tong-term
intellectual or operational commitment to a program as evidenced by the

lack of growth of in-house environmental programs in many organizations

now extensively implementing OBIS. Tha 0BIS approach is to inform and
convince national leadership of the value of OBIS and then to develop a plan
for the trial, use, and internalization of the materials into the ongoing ‘
operations of the group. Depending on the organization and its nature, this
can take a number of di fferent approaches. For example, with the Girl
Scouts it was deemed most advantageous to proceed on the local level with
the San Francisco Bay Girl Scout Council (about 150,000 girls) as an
exemplar to the national organization. Leadership training and feedback
sessions have been held, use has been monitored, and, as concrete evidence
of internalization, a special leader's patch signifying competence in 0BIS
has been designed and is currently available from the council. These

ERIC » 216 2




developments have been observed and discussed with the national orgapiza-
tian and plans are currently underway for expanding the use of OBIS in

Girl Scouts on a natianal level

With the American Camping Association (the professional National

Association of Public and Private Camps) on the other hand, the emphasis

has been on working with the national group and their affiliated regional
ecological trainers. Supported cooperatively by an NSF implementation
grant to ACA, OBIS has participated in the training of these leaders in

the approaches of the project and they in turn have provided leadership
training in OBIS to counselors and other camp staff as a regular part -

of their ongoing service to ACA, Interest in the materials and their use
has been so successful that currently discussions are going on relative to
designing and making available a specidl ACA version of the OBIS materials
which would then become part of the organization's program recommendations
to its members. As can be seen from even these two examples, dissemination
of OBIS is a complex but rewarding task” which will require some external
support but can depend extensively on the ongoing operations and staff of the
user groups. Essential to this effort, however, is the maintenance of a
high degree of flexibility in the format and availability of OBIS materials.

Ao

Market Response to OBIS Trial Materials, It is important to note that OBIS
1S not only entering a market, but to some extent is creating one. That is,
community groups and others involved in informal education are not used to
having materials prepared for them by outside agencies (especially funded

s research and development groups) and, therefore, the marketing of OBIS
materials is as innovative an approach as the development of the materials
themselves. Previously, the typical marketer of educational materials has
been the publisher and these individuals are not used to (nor should they be)
calling on the local scout troop, recreation center, or Summer camp.

G
i

A good indication of the market interest in OBIS materials isgiven by the
history to date of the production and distribution of OBIS Trial Edition

Set 1. The first production of these 24 folios.was completed in June 1974.

Two thousand sets of folios were produced and since these were considered

trial versions, no effort to promote their sale was made beyond announcing

them in the newsletter and making samples available to OBIS Field Centers

and at workshops. It was estimated’that this production run of 2,000 would meet
public demand and project needs for 1-1/2 to 2 years. Six months later, in
January, 1975, the supply of folios had been exhausted. Reprinting, with some
revision based on feedback received, tcok place in February 1975.

It is interesting to note that in the distribution of the first 5,100

OBIS packets, about 4,750 were sc1d and 350 were distributed free for
project purposes. About 30% were sent to individuals in schools or school
systems while over 407 went to leaders of community qroups. Another 207%
were distributed to colleges and universities where one can assume they

will be seen and used by both school and other community environmental
education groups. This rough breakdown indicates that OBIS materials appeal
to a wide variety of community and school groups.
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There i% significant interest in O0BIS and a major market for the output
of the project, Final distribution plans for the materials will have to
envolve out of the current experience in marketing the trial versions.

i
Question 3: Do these instructional materials possess a clear_purpose and
rationale? |

Assumptions and Goals of the OBIS Project. Man must learn to manage his
environment in an intelligent fashion. It is imperative that hasic egological
principles are understood at an early age, Such an understanding can best
be acquired through experiences with real events in real settings, and this
means the study of biology in the' out-of-doors.” Outdoor Biology In-

. structional Strategies is primarily developing models for teaching outdoor
biology to students ten to fifteen years old, but experience with materials
already developed indicates that they are also interesting and ‘of value ‘to
learners both older and younger than this age level. Thus materials are
being tried with students at various levels and with family groups in which
there is a wide range in ages. : v

Sequencing the Learning. Rather than déterming a single sequence of learning
activities leading to specific concepts, the 0BIS staff is identifying
and testing.a variety of alternative strategies and techniques for environ-
mental study. The strategies under development are primarily directed
towards use in man-managed environments which are often in the student's
immediate neighborhood. The leariiing groups are such community organizations
as Scouts, 4-H, science centers, and summer camps, in addition to informal .
and ferma} school groups.

o

e
:ﬂged‘fpr,ehe Folio Approach. Information gained during the early stages of
the project resulted in the realization that the school "unit" style organi-
zatinn of materials 'is not appropriate for community group programs. Feed-
back from users suggested the desirability of activities that can be used
independently or in sequence with other activities. Thus OBIS materials
_are currently available as single folios containing an activity of high |
. interest which can be used as a one-time outdoor experience. A number of
folios can also be combincd to provide an integrated study of a given
habitat (lawn or pond), and in-depth study of a concept (adaptation) or an
investigative technique (sampling). Specific suggestions for how to do
this form an important part of OBIS training programs and are included in
the Leader's Survival Kit folio which is included in the sample set of materials
sent to each of the reviewers.

0BIS materials c2n be adapted to tocal conditions anywhere in the United

States, and enable community group leaders to introduce ecological concepts

in ways that are palatable and exciting for learrers of various ages. Science
' can only be relevant to the. students' out-of-school experience if it con-

stitutes an interesting activity willingly narticipated .in by students choosing

how they spend their free time, Work on the development of oOther informal’

strategies for presenting materials such as individualized experiences is

currently underway.
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‘daily concerns. If we are successful in these o

¥

o

fQuestion 4: Is _the content of these instructional materials scientifically
correct?

——

Scientific Accuracy. Responsibility for scientific accuracy of 0BIS

materials has been assumed primarily by the development staff., OBIS activities
are concerned with illuminating very basic biological concepts, particularly
those related to relationships between organisms and orgarisms and their
environment. Our target population, including the youth group leaders who

act as instructors, has little, if any, scientific training and a major
challenge of the project is to translate these basic concepts intuv a form

which will lead to wnderstanding. Since we are not concerned with highly
technical material, we are not dependent upon specialized subject matter
experts. v

The development staff has a strong scientific and teaching background and

is well-versed in basic biology. Two members of the staff have Ph.D.'s

in Biology and the staff as a whole have many years of experience, teaching

at various levels in areas of general biology. All materials aré™monitored

by all members of the development staff so there is a strong system of
internal checks. The University of Cali‘ornia represents a rich source of
specialized talent, and the development teams make regular use of this éflent.

Other checks on scientific accuracy have been performed by participants

in our leadership training programs, and by staffs of the trial centers,
Both groups contain professional biologists, and they have reviewed our
materials in great detail. Over two thousand community group leaders have
been trained in the use of OBIS materials, and this population also contains
many experienced biologists. The project has received extensive feedback
from many sources across the natipn, and to date Scientific accuracy has no:
been questioned. : ‘ :

Interpreting Science to the Public. A major concern has been that scientific
accuracy does not fall victim to oversimplification. This is a constant
problem -for 0BIS because motivation plays a very large role in our program.
We are aware of the difficulty in maintaining balance between clarity and
over simplification and we will continue to devote considerable resources.

to insure that this balance is not lost.

The primary purpose of the project is to increase general scientific
literacy, not to train professional scientists. We are providing both an
awareness that science is an interesting and worthwhile activity, as well
as providing tools which will permit people to do Science in the same
way that they engage in many other endeavors. Ope of our major problems
is to overcome the fear of science which most adilts have developed and to
show kids that science is an interesting activity relevant to their

‘ gjectives, it follows that
a larger segment of the general population will be willing to consider -
Science as a career, or at least as an area worthy of continued formal and
informal study.
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Question 5: s the content of these instructional !!La,tfzria_l.asdy_c_e_ti@.al.ly._.s_gung?

Learnina Styles and 0BIS. The OBIS materials are intended for use in the

W éreedom of choice by learner and leader" atmosphere of informal education.
Therefore, the leader and the group can select activities and comhinations -
of activities that are especially tailored to their interests, learning
style, and maturity. For these reasons, the OBIS materials are currently
being used with a wide variety of users ranging from Brownie Girl Scouts )
(7-9 years old) to senior citizens groups. The emphasis on real experience -
and high interest for the learner make it possible for individuals of

widely different learning styles and capabilities to have highly successful
experiences in OBIS. Some examples of how CBIS has already been adapted

to highly diverse groups of learners are given in the article OBIS Can Adapt!
in Newsletter 4, Fall 1975, which is included in the sample materials for
reviewers that go along with this report. '

Educational Approach of OBIS Materials. OBIS is developing approaches t§

Tearning experiences in outdoor biology that can be applied in diverse
environments. Man-altered environments have been chosen as the study sites,
rather than clasiic climax ecosystems, because so much of the world is

now épvironmental]y man-altered and so often active'y man-managed. The need
for -such an approach is widely recognized. The California 4-H program,
for”example, is ipcreasingly concerned with the needs of young people in
urban environments. They see OBIS as a valuable resource in meeting this
challenge. : * 3
Most OBIS activities are suitable for both large and small groups of

young people, and many can be adapted for individualized use. Materials are
being developed for leaders who may have little or, no background in biology
or training in childhood education. We are also experimenting with using
OBIS as the basis of family-oriented outdoor activities. .

0BIS activities introduce basic concepts of ecology in ways that are

palatable and exciting for youngsters, Underlying all materials is the
assumption that a basic understanding of ecosystems, communities, populations,
food chains, and interactions of organisms with their environments is
essential if people are to make intelligent management decisions about their
environment. The decisions themselves, however, will be based on a combination
of scientific and experiential evidence and other value laden judgments which
the indiwidual will make. OBIS provides the kind of experiences and, informa-
tion which will help the individual consider, understand, and give credibility
to the evidence at hand. The individual should then be more capable to make
an intelligent decision about the problem. In designing and carrying out its
own activities, OBIS does everything possible to protect and improve the
quality of the environment. Techniques useful for 'the study of man-managed
ecosystems are universally applicable where there is life; they are not
limited to any specific environment or local environmental problems.
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Unique Educatiénal Nature of the OBIS Approach. OBIS departs from the
common curriculum-development procedure of determining a single sequence
of learning activities leading to specific concepts. Instead, alternative
strategies are identified and a variety of techniques for environmental
study are encouraged. Assuming that no single learning pathway can be
either interesting or applicable to all people in all locales, OBIS
designs flexible ways ‘of sequencing activities which allow choices in
terms of getting started, selecting the emphasis, and deciding how far

to pursue the topic. In addition to biology, the physical sciences,
social sciences, literature, art, and psychology are being used as -
potential starting points that will lead toward understanding ecological
problems and relationships. '

Question 6: .Are_the proposed and anticipated outtomes of the instruc-*
tional materials desirable? \

“

0BIS and the Schools. Direct contact between the OBIS staff and school
personnel has been Timited to a few workshops held at national conventions
of the National Association of Biology Teachers and the National Science .
Teachers Association, yet the number of identifiable school personnel who
have purchased packets of OBIS Set I materials is about 30% of the total
number of orders received. The community group sector, is both the bulk
purchaser and user group, and the primary source of ifformation to the
schools who learn about OBIS and then purchase materials.

Impact on Community Groups. From a dualitative standpoint the infpact

" upon the community groups has been very substantial. Many groups have

“adopted OBIS as their ecology.program and others are combining. 0BIS with

the activities they used prior to learning of OBIS. Very few communi ty
groups have had any kind of prepared curriculum-type materials and OBIS
has been "just what they are looking for" according to “them.

From a quantitative viewpdint, we estimate that only 5% of the potentval
users in the United States have even heard of the OBIS Program. This is
because of the limited exposure resulting from only one year of imple- *
mentation and the lack of a "grapevine" among most community groups,

many of whom compete for the same youngsters.

‘

$

An increased knowledge and awareness of the interdependence among
organisms, and between organisms‘and their abiqtic environments is the
prime_OBIS goal. Unintended effects that can result from the implementa-
tion of OBIS materials range from over zealous lay leaders who may use
OBIS as a springboard to preach conservation, Lo children who becatse-of
their OBIS experience will develop an interest in the biological sciences
as a future professional field. :

Biases_in OBIS. Biases are present in all written materials and OBIS,
probably contains some which have escaped our efforts to remove them.
However, our emphasis on the man-managed environment including the city,

all boys and girls in the out-of-doors, and as wide a range of general

235

221




L 3

biological principles as possible make for a culture, race, ethnic, and
religion-free program. The youngsters do little reading and the activities
are not academically difficult, thus remo®ing potential proficiency

biases. A distinct bias exists against leaders using the program indoors.

Process Features of the Program. Important process features of the pro-
gram include such important Ttems as: skills in observing, araphing,
counting, reporting, analyzing, comparing, manipulating experimental
variables, coeperation, use of reference guides, assembly of .tools,
-innovative thinking.and expression, and decision making. Also intro-
. duced in OBIS, synthesis or the combining of data in a new way to con- .
struct a solution to a problem, is an important process which when
coupled with hypothesizing, becomes a powerful scientific skill applicable
to many future experiences. .

£
[

[

The outstanding feature of OBIS iS not the program or the activities as

such, rather it is the mix of children, leaders, biological acitivites and -
the outdoors environment which stimulate learning in the informal {apd-—-—— -
influential) learning situation. OBIS provides the leader with a vehicle

and a mode of leadership with which to interest and involve the naturally
curious youngsters in the world of biology found everywhere out-of-doors. .

Desirability of Concrete Experience. The desirability of providing con-

Crete experie -es for children working with plants and animals in the

environment in.which both the organisms and -the children live is clear.

The mysterious and sophisticated world of jnucleic acids, microscopes, and .

g protein synthesis, is not for the 10-15 year old yeungster who-doesn't

2 yet know_frogs depend on plants for food, that crayfish circulate what- . ¢
ever they live in through their bodies, and that populations change as :

habitats amd environments are altered. -

A
.

OBIS -and its_Users. Through our continuing coptact with community and

schobl groups in eonjunction with implementation and feedback conferences ‘ '
and our own development work with groups of children, we can say that
proposed and anticipated outcomes are guite congruent. OBIS has continu-
ing feedback systems which provide us with information on which to base
changes, if necessary, in everything: from our basic instructional plan

to the art work illustrating the construction of a sweepnet. Many com-
munity groups of diverse natures utilize ,the OBIS materials in varied

ways, each exercising their best judgment and following their own dictates.
_ This is a)procedure we admire and encourage (See 0BIS Can Adapt! Newsletter 4,
- Fall 1975). -

Question 7: Do _these instructionaljméterials present impleﬁentation
T problems for the schooLg? ]

) ( ,

+  Introduction. The OBIS materials are designed primarily for community
groups and therefore this question’and its parts will be considered first
from the point of view of the complunity group. Since- there is significant
4eveloping interest in 0BIS on the part of the schools, the points pre-
sented will then be related to the school situation.

' /

o ’ -2
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Leadership iraining necessary to use OBIS. The materials are specifically
designed so that a leader untrained in biology or education can use them ,
effectively. Evidence from field centers and other trials indicates that
the folio format combined with the direct instructions to the leader on
what to do, provide a program the community leader feels confident to
use. Realizing, however, that when available, effective leadership
training would benefit both the program and the leaders, the OBIS staff
investigated approaches to leadership training in cooperation with the

5

. San Francisco Bay Girl Scout Council. Two one-day workshops were held in

June and September 1974 to train about 90.seniof trainers and camp program
leaders. This led to extensive use of OBIS in camp that summer the '
leaders the project trained, and, even more important, these leaders and the
other trainers have now run numerous workshops and other training sessions
for neighborhood coordinators and lecal troop leaders. This experience
indicated that it was possible to provide leadership training in a one-
day workshop which would give the participants confidence to introduce

the OBIS approach to other leaders in their group. During the spring and
Surmier of 1975 this approach has been tried out on a statewide basis with
the California 4-H program and it has led to many second level workshops
handled by individuals tirained by 0BIS, and even more important, wide use
of 0BIS materials as a pdrt of the 4-H prugram 1n California, Experience
so far indicates the following: )

1. Individuals who receive training at a one-day workshop are capable of

introducing 0BIS both to children and other-Jeaders in their group.

2. 0BIS can be :handley effectively by the usual community leader without -
any special traininpg.

3. Teaining, however, is valuable and OBIS is producing a "Primer" on
how to lead an OBIS workshop in order to encourage trained leaders to
carry on training sessions for other leaders.

Cost of OBIS materials. The cost of using OBS is extremely low for a
number of reasons. First, with the wide variety of materials available at
low cost ($7.75 and $9.50 for a set of 24 activities) the individual
leader can select activities that fit into the environments and budgets
available. Second, some activities require no materials at all, while
others require avajlable materials such as paints, nets, etc. Wherever
possible, instructions-are given for constructing materials and unusual

or hard-to-get materials are made available at low cost through the
Lawrence Hall of Science. Third, any necessary printed materials for
users are presented or, cards, and the leader is encouraged to reproduce
them locally. The folders are durable and. replacement costs are restricted
to consumables. Many of these are household items individual participants
can bring with them to the activity.

Required learning resources. 0BIS materials are specifically designed to

work + in a wide variety of learning environments found where peopie are.

The main equipment and materials needed to do 0BIS are in the out-of-doors.
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The wide variety of folios (48 at present) makes it possible to do OBIS in
a wide variety of environments. Work is continuing on developing new
activities for as widely diverse a group of environments as possible. The
proposed OBIS trial centers will operate to adapt and modify folios so
that they are particularly effective in environments in other parts of the
country. :
/ 0B1S and the schools. Although OBIS is not primarily intended for the
schools, significant school interest in OBIS materials has developed.
; Schools and school systems are using CBIS materials- as part of their
, summer school programs, school camp programs and after-school clubs and
activities. In addition, a growing number of schools are reporting the
use of OBIS folios and modules as part of an outdoor experience built imto
a junior Righ school science experiance. Since the schools make the
decision to use the materials because of a need in their program, the
. implementation of OBIS is not a problem, organizationally. Furthermore,
the low cost of 0BIS materials makes them particularly interesting to
the school extra-curricular and camping programs which are frequently
short of funds. Our experience so far indicates that the use of 0BIS
in the schools is as a result of the desire of an individual to utilize
the materials in his or her own program or in a program the individual
directs. Tnerefore, the conditions necessary for utilizing the materials
have already been considered. It is not something imposed on the teacher
or others by the administration. u

—

Question 8: ~-Are the costs for implementing these instructional materials
© reasonable? ,

Costs for user groups. The cost for-a user group to implement 0BIS 1is
minimal. OBIS worked directly with community groups from the outset of

the project and it was clear that such groups worked with very low budgets.
Thus costs have been kept as low as possible.

Two examples, one for the scout troop leader with 12 youngsters over an
eight-month period, and one for a camp with 60 different youngsters each
week for six weeks, are shown.

la. Scout Troop éxpenses assuming an eight-month period with 12
youngsters doing a different OBIS activity every other week.
One OBIS Trial Version Set I including postade $ 8.75
supplies to conduct 16 of the 24 activities X
with 16 youngsters each meeting _77.51
Total for 16 meetings, 15t year - $86.26 ;

or $7.19 per youngster/8 months
or $0.45 per youngster per meeting
“or $5.39 per meeting for all youngsters
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1b. Assumin second 8 months of operation with this same Scout leader
conductfng the same activities with the same size group, etc.,
the cosg breakdown is:

OBIS Trial Version Set I $ 0.00

Supplies 25.65 ‘
Total for 16 meetings, 2nd year $25.65 {

or $2.14 per youngster per eight months

or $0.13 per youngster per meeting - .

or $1.60 per meeting for all youngsters

The above figufes are based upon current retail costs of the

supplies needed with the assumption that even such items as .
rubberbands, paper clips, old springs, nuts, bolts, nails, etc. ///,//’///’
would be purchased. ’ .

2. Camp expenses, assumtng six ‘weeks of camp each with 60 youngsters
and each youngster exposed to six activities.

0BIS Trial Version Set I, including postage $ 8.75
0BIS Trial Version Set II, including postage 10.50 ‘
Supplies (6) (QO) (0.405) 145.80 -
Total expenses for Ist week for 60 youngsters ]

doing six activities _$]65.05
Expenses for each subsequent week 48.60 k
Expenses for last five weeks xb ° 243.00 -
Total expenses for six weeks ° . $408.05 °

The above costs assume-all suppties will be purchased from retail outlets.
The muttiple entry point concept in which the leader may do any number of
activities in any order makes it possible for the expenses to be higher or
lTower. Other unknown factors such as level of material reuse, subgroup
sizes, number of activities being used simultaneously, and the degree of
material sharing by leaders, etc. will alter the costs slightly.

Training costs. Costs for training leaders vary but a workshop af one
day duratjon is sufficient for leader training. The training of those who
train other leaders can be done in one day but is best done over a two-day
period. Actual workshop costs probably average $210 when handled by com-
munity group trainers on their own sites with their own people. This does
not include any leader consultant f2§5 but does include a set of printed
materials for each of 15 participants. The cost with a set of 24 activities
given to each leader then is $14 per participant. If participants purchase
their own printed materials the cost pex participant is about $5.00.

\ :

Obviously costs will be greater if sites have to be rented, and if trans-
portation, food, or lodging are paid for.

236

l;fgl(;‘ 275 -




~
~

-

\’
Refill costs for participants. Supply refill expenses are about 33% of
the original low supply costs. Purchase of new printed materials, other
than duplicated activity cards, is not necessary. Refer to the two
previous cost examp'es to see how costs for the second and subsequent uses
are reduced. Of the 48 different activities now published about five
require no refill material at all and another eight require so little
(e.g. one bottle of food coloring) supply renewal that the cost per par-
ticipant is less than $0.02..

Need for support services. Support services are unnecessary. Each

Teader once trained or self-taught, is autonomous and needs no further
assistance other than to occasionally share some of his or her experiences
and techniques with other leaders.

ComparatiQe costs. In comparison with other activity-oriented programs
which teach ecology (mostly in the schools) the costs to ‘mplement O0BIS

“are extremely small. Community groups are typically hard pressed for funds

so in order to have the program reach the children for which it is designed,
low implementation costs are mandatory.

Question 9: Is the management/organization plan adequate for producing

these instructional materials?

[

Inputs from the public. 0BIS is primarily developing materials for a wide
variety of users drawn from the general public. The project is constantly
concerned about obtaining feedback on its work from scientists, educators,
‘community group leaders, and other members of the.public. This information
is obtained in many ways including but not restricted to: 1. Public’
presentations on the project at conventions of local, regional and national
community, educational and scientific groups. 2. Requests for feedback
from participants at all OBIS public presentations and leadership training
programs. 3. The extensive use of knowledgeable individuals to review,
comment upon, and make suggestions regarding present folios and areas in
which they think new folios should be developed. As a program for the
public, OBIS is constantly involved in a give-and-take with user groups

and other members of the public.

Internal monitoring procedures of the project. The OBIS staff is made up
of a.primarily full-time group of research, development and support per-
sonnel for whom OBIS is a major professional concern. A11 members of the
professional staff including the project administrators are jnvolved in the
design, development, and trial of new activities and approaches tg outdoor
biology. Since the activities (currently folios), which are the substan-
tive output of the project, are the most important product produced, the
following synopsis of how a folio is developed is presented to indicate

the extensive commitment to internal monitoring of the output and quality
of the project. ‘

Process of Desiyn and Trial of OBIS Materials. Each OBIS activity undergoes
an exploratory, and a Jocal trial phase during its development. The
following idealized description of the two phases presents the operational

approach to development used by the project.
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Exploratory Phase. Using the 0BIS Ecological Mosaic and other
sources, a concept, technique and/or environment is identified as
necessary for accomplishing the overall project objectives. Project
staff members try out and evaluate these promising ideas with a
group of learners available at the Lawrence Hall of Science, the
University Botanical Gardens, and other local agencies.- .Based on
these explorations and related library and laboratory research,
early written versions of applicable activities are produced.
Further testing with learners leads to complete versions of the
printed materials and related equipment. This is the output of the
exploratory phase and includes tentative folios and necessary
specialized equipment and materials which a small number of leaders,
not from the project staff, can further test in the San Francisco Bay
Area. The exploratory phase for a given problem or environment will
take from a few weeks to as long as six months.

Local Trial Phase. Exploratory folios selected for further
development are tried in the San Francisco Bay Area by three to
tive non-project instructional leaders, drawn primarily from community
groups who provide the project staff with feedback on what happens
when an ‘outsider" uses the materials. During local trials signifi-
cant modifications in scooe, sequencing, and required equipment and
materials may be necessary. Project staff carefully monitor these
focal trials using primarily direct observation as their approach.
As a result of the.feedback collected during the local trial, the
project team reworks the activities to produce the trial versions
of the folios and related equipment and materials. These trial
versions of the folios are then made available to the interested
public and will be further analyzed and modified after use more
generally by the pubiic and in the proposed trial centers.

Independent evaluation_of OBIS. At the present time, independent
evaluation of OBIS is pretty much restricted to the judgments made by
community groups regarding the value of the materials in their own

programs. Interest is high, use is extensive and growing, and at this

level the external or independent evaluation of OBIS is highly posi-
tive. Considering the unique nature of the OBIS materials, and *he
fact that community use of such materials is an innovative approach,

it would be most valuable to carry out an independent evaluation of

the project, and OBIS would be happy to cooperate in such an evaluation.
Groups have expressed interest to OBIS in carrying out such studies,

but until now the problem has been obtaining funds to support such a
study. .

Provision of information to the public and NSF. The OBIS project is
concerned with the comnunity and the public in general. The 03IS
project is most concerned to provide the public in general and the
National Scicnce Foundation in particular with as much information
as possible through presentations at comnunity and professional

neetings, articles written for journals, the publication of the
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08IS newsletter and the making available of sets of folios to major
university libraries and community organization centers. 0BIS makes
many efforts to keep the public informed of its work. The project
offices and archives are open to the public, and many visitors to

the Lawrence Hall of Science take advantage of the opportunity—"" 7
In addition to all these items, progress reports, proposals, and
other reports when requested are provided to the Foundation to

keep it informed. ‘




D. 11. c:0BIS (Panel 5): Panel Responses to 9 Review Questions

Question 1: Is there a genuine need for these instructional materijals?

The developers have investigated the field with respect to the availa-
bility of sound educational material for use by youth in community settings
in the area of outdoor biology. Other materials which are educationally
sound, environmentally significant, technically accurate, attractive and
cost effective are limited in their availability. Exciting-materials for
use in various community settings are not available in the form in which
0BIS exists. Hence the panel feels that a definite need exists.

The efforts completed by the 0BIS staff in the area of needs assessment
seem most adequate. Panel members representing various community groups
and school levels support the fact that there is indeed a need for "OBIS-
type" instructional strategies.

The .materials appear to be appropriate for all youth ages 1N to 15 as
judged by the project staff, Panel members believe that the materials
would be appropriate for younger people as well as adults. The one
problem with respect to "reaching" youth groups exists as a problem of
communication. A mechanism for calling the availability of the materials
to the attention of youth and community leaders is needed. Funds fo-~
special workshops, awareness conferences, and other dissemination strate-
gies will be needed if the OBIS materials are to realize their full

A potential. ’

Few instructional materials with the same characteristics are known to
exist. Uith the vital environmental problems that characterize our
modern society, the need for such exciting materials seems genuine and
critical.» The panel recommends that additional activity folios are
needed and should be supported.

Question 2: 1Is there a market for these instructional materials?

Efforts have been expended in the private and public sectors to produce
instructional materials designed to meet the needs ,of school and comnuni ty

to teach the total population about our environment. The impact that these

ma terials have exerted in the trial areas is clear, and the response is i
positive. The project staff appears to have planned its attack in a logi- \ J
cal and systematic way in order to educate the community outside of the /
classroom concerning the environment with which society must deal. The

panel recognizes -that this plan is a large and versatile approach to

meeting the needs of this segment of the population.

Although 0BIS is not aimed primarily at the formal school setting, certainly
the materials are being used in school settings without requiring a recon-
ceptualization of the curriculum.: '

It appears to the panel that although a large number of service and social
organizations have received and used the OBIS materials, there is a large
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segment of the total community that remains unaffected. For example, one
might ask the question, "How many urban youths and/or minority youths are
actively involved in 4-H club work and other similar groups?" It would
appear that the dissemination plan should be strengthened to assure that

' youngsters in all settings have opportunities to use these materials. At
the present time, it is necessary to create a greater awareiess of the
available materials and to provide a model for disseminatior. Publishers
may not readily provide these types of instructional materisls because
the folios should be inexpensive and consequently may not be profitable
to‘a publishing firm. The panel doubts that continued use and dissemina-
tion of these materials will affect the publishing industry in a negative
way .

Question 3: Do these instructional materials possess a clear purpose and
rationale? ;

The major goal of the project is the design of instructional strategies
_for outdoor learning activities in biology that can be applied in diverse
environments. Activities of both independent and sequential design are
used to promote an understanding of ecological relationships by youngsters
from age 10 to 15. Approximately 200 activity folios are projected to E
provide wide activity choice among community and vgrious school groups.

The materials may vell be appropriate for students younger than age ten as
, well as various adult groups. The materials may also be valuable in pro-

viding youth and adult leaders with frequent opportunities for clarifying

values. The panel recognizes that affective changes are expected outcomes.

The panel agrees that the naterials succeediin fulfilling the need (ques-

tion 1) and in meeting the stated project goals. The goals and values

are clear, the assumptions valid, and the rationale precise.

Although the instructional materials are diverse, they become unified in
their applications, a goal seldom realized to this extent. The instruc-
tional materials are readily adaptable. The modular approach can provide
completeness as well as variation and transportability. The modular
approach allows periodic updating and improvement as new knowledgé is
discovered or new concepts become rglevaht to the instructional plan. The
implicit and explicit assumptions aqp.fulfi]]ed in the material provided,
thus making either the total package or a fraction thereof a cohesive one.

Question 4: Is the content of these instructional materials scientifically
. correct?

The materials produced to date are scientifically accurate and impressive.
Since the instructional mode is non-traditional, student-oriented, and
open-ended, there is ample opportunity for teachers and/ar other leaders
to encounter situations where accuracy of scientific content, information
and explanation may be an important consideration.

The instructional materials are current, especially as they relate to

problems of the environment. Since use of the materials is at the community

level, it is important that activities are applicable in a variety of geo-

graphical areas. Although many folios are still being developed, the panel
Q ,
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has noted the specificitx of certain activitiés for major usg=in resfricted
areas, \ J

AN .
' /
The content of the program is aimed at producing a more scientiffcalhx~
literate population which is also environmentally concerned. Thecontent
of the program addressés itself well to these goals. / N\,

N

Although the discipline (outdoor biology) and the approach/fg it may seem
restrictive, it is important to note the setting for the use of the mate-
rials and the potential for great impact and effect. Since the material
are largely unstructured and non-sequential, some individuals may be con- -

cerned with the lack of real penetration and biological rigor. The panel

feels, however, that this criticism would be- inappropriate in view of the
target audience. . .

Question 5: Is the content of these instructional materials educationally
sound? i .

Ehe activities are challenging, diverse, potentially enjoyable, open-ended,
and able to accommodate various needs of the target users. The individual
and family, civic, social and religious groups can find much suitable
material to use in a variety of ways.

There has been ingenuity in the development of the materials so that they
are adaptable to a wide variety of learning and teaching styles. They can ,
be effectively used by persons’.of diverse backgrounds and abilities. The
activity approach makes the materials especially suitable for students .
with special learning problems.” The project writers use value clarification
techniques for developing and emphasizing environmental interrelationships.
However, the structure of the programs provides sufficient material for the
lay instructor or activity leader to competently anproach the subject under
s tudy. -

The content of these instructional materials, the sugqested teaching strate-
gies and the extensions of the instructional suggestions-appear sound, - |

Question C: Are_the proposed and ahticipated outcomes of the instructional
materials desirable? )

1

_The following impacts of use of the instructional materials “re ascribed

to possible consumers: ,,

Non-traditional educator groups are provided with an excellent opportunity
for their lay teachers (those having little formal biological training) to
grasp scientific principles and to convey these principles to interested
members of the public in a variety of diverse settings. Students are pro-
vided an opportunity to develop exploratory activities leading to environ-
mental understanding. Teachers are provided instructional packages that
will assist the studert in his educational adventures related to environ-
mental topics. Depending on content, duration and impact of preparatory
workshops, teachers have the opportunity to develop skills and provide
improved instruction. School districts are provided opportunities to
improve the effectiveness of their outdoor educational efforts.
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[f effective dissemination can be realized, the greatest impact may be
made in the nonacademic, nontraditional. education enterprises. Envi-
ronmental awareness can be greatly enhanced by the OBIS materials only
if sufficient efforts toward dissemination are achieved. Realization
of the overall interaction of bioldaical systems seems to be a prime
focus. ‘

Unintend2d effects are difficult to predict. However, responsible de-
cision miking related to the environment <should be a positive outcome.
Interest in and possible pursuit of further study by students may
result a¢ another outcome. The program cannot be used without active
<1 involvement with the out-of-doors. If youth leaders are adequately
prepared, they can-react with alternative environmental situations, and
another goal will be realized. :

| ‘
Absolutel/s no biases or stereotyping are evident. Honest assessment of
the outdoor activities will seérve to illustrate the interrelatedness.and
interweav ng of the environment. Indeed the recommended appreach to-the
activitiec may help resolve biases and stereotyping. Obyiously such
activities and approaches can become controversial. Some members of the
panel believe that the developers and the Foundation (NSF) should be aware of’
the potential for controversy. Members of the panel, however, applaud
the approa:h and agree with the necessity for considering values and
other topics about which all people do not agree.

Learning ot biological principles as they relate to one's everyday life

is an important process feature of the materials. An additional experi-

ence would oe the development of a firsthand knowledge of man's effect

on the biolcgy of the environmenc. Atteation should be calted to the

innovative application of ecological principles to man-made and archi-

tectural enyvironments. The use of these common phenomena in the ~
. instructiona. strategy is still another outstanding feature.

Question 7: Do_these instructional materials present, implenentation
problems for the schools? '

Though these materials are designed primarily for community groups;, they
can become a significant part of the science education programs of many
schools. Classroom teachers can avail themselves of these materials as-
* npportunities to relate their science programs to the environment of the .
©ocal community. :

Schools, adninistrators and teachers need to be made aware of the exist-
ence of these materials. Funds and special programs will be required
for supporting implementation activities.

The ¢osts for the proqgram are minimal. They can be handled within an
alreacy existing structure for school budgeting.

There 5¢2m to be no barriers to implementation; on the contrary, the
program 15 diversified enough to make it adaptable to school situations.

215
l;fgl(;‘ ) 232




Some special considerations concerning the use of OBIS in schools include:

1) there should be coordination between school and community
groups if the program is being used by both;

. 2) ‘there is a need for outdoor activities for all parts of
- the nation and for all seasons; v

1 3) in states where textbook adoptions must be approved, some
attention will be necessary for using OBIS materials]as
structure for a course where no text as such exists.

Question 8: Are tgk costs for imp]ementing'these instructional materials
reasonable? ‘ .

The project staff has estimated the cost at a maximum of 45¢ per younqsler
per meeting. This amount may be higher than some youth groups can afford.
However, a number of activities which involve little or no cost can be

implemented for groups with very Fimited budgets. The same comments apply
to replacement materials. :

In larger groups, such as campira.situations, the option for higher cost
activities may be important because of the possibility of amortizing the
program costs over a larger number of students for a longer span of time.

The p.tential users could purchase some similar materials though frequently
in book form. The costs of such materials are similar to the OBIS written
materials although not ‘in the same immediately usable form for youth. Many
of these alternate materials do not allow for excursion and extension
activities. The laboratory materials needed for some units may make OBIS
slightly more expensive than other available materials if a preponderance
of the more individual and expensive materials were selected. If club
volunteer leaders must purchase materials with personal funds, they might
be discouraged from using the materials.

Some volunteer leaders may encounter difficulties with the metric system.
This problem could easily be solved by providing a short unit for volun-
teers on the metric system. As use of materials continues and as experience
with community groups accrues, additional directions, suggestions and assist-
ance may be necessary for instructional leaders. A general bibliographic
list would also be helpful to lay leaders by providing additional information
about the learning activities. An activity leader's handbook would assist

in the adoption of the effort by leaders with a limited science background.

Question 9: Is the managemet/oragnization plan adequate for producing
these instructionatMaterials? . '

There are provisions in the management plan for interaction with various
interested parties. -Fhe ‘involve.ent of scientists, teachers, curriculum
innovators, community leaders, and students in the preparation of materials

is applauded. .
L] b
Rig
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Field test teams were charged'with internal monitoring. Advisory groups,
frequent staff evaluations, and resuits of pilot use were adequate. There
has been external evaluation, especially by would-be users.

The project has been neither administratively top heavy nor deficient.
; Project documents describing the program have been adequate fur the Founda-
: tion and the public. As indicated previously, the developers may need to
consider more awareness information and give more time to implementation
efforts. Further preparation for the teacher-leaders may be needed since
Most volunteer leaders are not trained in outdoor biology study. The
pané€l concludes that the management/organizational plan is both adequate
and effective. ’ ;

1) Additional comment by Sister Shirley Corbliss: "I believe it should read:

In states where -textbook adoptions must be approved, some adaptation will
be necessary so that OBIS materials can be used as the structure for a

course, since no text as such exists."




D. 11. d: O0BIS (Panel .} individual Panelists' Responses to 10th Review
Questi0n$

© Question 10: What are your generai'impressions of the curriculum?
Panelist: Dr. Daniel F. Burton

Most educational agencies, local or state, have begun to question profes-
sional personnel about cost and effectiveness of programs. Shrinking
enrollments, the slowing of national economic growth, resistance to taxes
combine to give Congress,-legislatures, and school boards the choice of
cutting personnel, building, teaching materials, or some combination of
these. To make choices of prognams to cut or new programé to initiate,
appropriation committees and boards need to know which programs or projects
can be proved to have i\p0§itiVe value for students. The most effective
way Lo obtain data on a program's value is to determine how students' ckill
level ana/or attitude and/or behavior have changed as a result of partici-
pation in"a prograir. NSF terminates its roie Just prior to dissemination
which inhibits collection of such data. Iirecommend NSF budget for follow-
up of -disseminated projecis to document successgs (and to discover causes
of failures, if any). :

Panelist: Mr. Wayne E. Car%son

If people are to make intelligent décisions on manaaement of their environ-
ment they must first understand that environment and how they as human
beings fit into that ecosystem. The design of instructional strategies

for youth in eutdoor biology that can be applied in diverse environments

is a laudable goal and one that is essential if people are to understand
the effects of future decisions they must make regarding environment.

This is apparently the first time that NSF has funded a project which is
designed for informal educational groups like Scouts, 4-H, YMCA, YWCA,

. Campfire, etc. This step is exciting because it reflects an acceptance of
* the important educational function that youth organizations outside the
schools can and do perform. The public financing of such efforts is not
inconsistent with 4-H since public funding is its normal mode of financing
but may be a problem for other youth organizations who depend entirely on
the private sector for its support. In the case of other youth organiza-
tions which largely, depend on private funding, such efforts serve as a new™
- source of resources! ' -

Regarding the ‘curriculum itself, I am very excited about the format and
there are several features that are partjcu]ar]y attractive:

. /
a. The flexibility allowed by the free choice of activities,

/ )
b. The use of and emphasis on the study of man-made environ-
ments. ‘ -

€. The complete and concise instructions for use of the
‘teacher or leader. 2 16
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The attractiveness o* the materials.

The relatively low cast. ¢
> bt N v(’,’

The ease of program ilplementati n and training &f

leaders or teachers. : g )

The recognition that ecological education can be learned
in a "}ike-life" outdopr situation.

The existence of a very exciting program package for
(especially) camping sjtuations.

The opportunity to develop leadership skills by having
teens lead 10-yqar—olds‘in tims experience.

Some of the concerns I might raise are:

: .

-

Extent and cost of lab materials. Volunteers may object to
fhe inconvenience and cost of providing for or paying for
lab materials. Volunteers may view this as an iaposjtion
and a waste of time especially if they do not do some pre-
planning for lessons. Support organizations may have
difficulty in maintaining supplies for volunteers too, if
that choice is made. : ’

Volunteers will initially object to the metric system.
Many are and will be of an age where they may feel they
are too old to learn a new system sd there must be a con-
yersion system to make the transition more bearable. If

_any other units are produced,”can both be included?

(98]
. ~

More folios need to be developed. This is especially

trus for outdoor winter activities in northern areas. Can
volunteers and leaders be encouraged to suggest exercises
which they have used successfully? Some exercises avé ot
as readily usable, i.e., ocean activities inland.

. This program is limited for the youth who wants to s tudy

[=p]
.

on his own without leader help. He or she may not have -
access to individual packets for free choice study because
each person would normally not be able to afford an entire
package.’ R

The assumption that ev--ything will fit together in a :
cohesive, logical, understandable order with or without
Teader assistance. Volunteers vary a great deal in back-
ground training and some may not be comfortable in design-
ing and carrying out a logical sequence.. :

Bossible overlap of use of these materials by both the
Formal school and the youth organization. This 1s not a

serious problem because each experience will be flavored
by the site chosen, i.e., diffgrent animals, insects,
birds, critters, etc.
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In general, this program is very well designed. HMational youth organiza-
tions should be contacted and introduced to the materials. Many are looking
for new.program materials in this subject area.- A1l could woxk--together
locauly in offering training for their volunteers and in sharing resources.

Panelist: Sister Shirley Corbliss

This program helps meet the great need for instructional strategies for

. outdoor environmental learning activities that can be used by groups with
diverse backgrounds. The program is especially important because it applies
these strategies to the man-made environments. \hile I am very enthusiastic
about the program and endorse it, I would like to recommend that more activ-
ities be developed to deal with the urban environment, since this is our
most extensive man-made area. . - .

Panelist: Dr. Richard A. Dodge

0BIS represents an innovative and creative venture involving non-traditional
educational r ~sumers in a non-traditional educational environment. | .
strongly f nat the program will make a major impact in providing lay /
teachers a.. __.udents with relevant experiences in their environment. The

use of "manmade environments" as study subjects is particularly attractive.
Scientific content and activities are proper and well implemented consider-

ing the /indicated user population. While the scientific content tends to be
superficial, this is expected and desirable considering the intended use. -

I strongly believe the target population is broad, extensive,’ and most
appropriate. While commercial publication opportunities may be limited

becaus# of the low potential profit, I belijeve support of this material

will be funds well spent to qreatly increase public understanding of envi-
ronmental issues, problems and investigative techniques. s

The instructional iteds presented in evidence show careful concern for
public education, need_for social awareness, and creative development of
materials. JThe awareness of cCurrent and developing educational pedagogies
is apparent. The modular approach to activity development provides superb
opportunities for widespread application under virtually all teaching situ- |/
ations. Thus, exportability and specific local needs can be satisfied by
the 0BIS program. Because of the open ended nature of the 0BIS educational
strategy, new and emerging instructional needs, 'topics, and evidence can be

\ incorporated later.at a very modest cost. Indeed, the approach can provide
a stimulus and incentive to produce local programs using the OBIS plan as &

¢ model; thus the effectiveness could be magnified by many factors.

\The approach to public education (of students and lay youth leaders) is ]
articularly strong and useful. I see no difficulties concerning the
ocial, religious, ethical, racial or scientific conflicts recogriized in /
ﬂhe materials reviewed. This tould occur, however,\if “packages" were to
by developed in topics dealing with the above. I suggest a very liberal
use of broad-based advisory comnittees in the formulation of future nackaqge

216
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Panelist: Dr. Roger W. Hanson

This program is well conceived, sound in its approach, versatile in its B

applications, and superbly managed. Coe
/

I can offer nothing more than what has been stated by the managerial staff

and affirmed by the panel. I wish that I could offer suggestions for dis-

semination of materials but unfortunately I.-have none.

Panelist: Dr. Fred D. Johnson

-~

and appears to meet the needs of a segment of our population that may learn
about the environment only through this médium. Most efforts that 1 am
aware of are designed to meet the needs of students presently enrolled in
school. 1 feel that this project would be a valuable asset to our nation
if it were continued and revised in order to adequately educate the total
population about the envirgnment.

h The OBIS curriculum is an-impressive project that has been well designed
!

Another strong point about this curriculum project is that concepts are
taught in proper perspective. The interdisciplinary nature of the environ-
merit is emphasized in these instructional materials, More jnterdisc¢iplinary
instruction is absolutely necessary if we are to educate a population that
can cope with the many technological and ecological gains that have been
made and problems which confront us as a result of these technological gains.

[ feel that continued revision will be necessary based on feedback from
the groups who are presently using these materials. Yet the materials are
designed to be applicable in any setting; I would suggest that there may
be problems that are unique to an area that should be taken into account
as the revisions take place for various regions of the country.

In my opinion, the weakest aspect of the total project is the dissemina-
tion plan. Despite the sincere efforts of the project staff, based on the
evidence that we have, I would conjecture that a large segment of the popu-
lation has not been exposed to nor are they using these materials. It is
imperative that all segments of our population be exposed to and encouraged
to gain more knowledge about the enyironment.

Panelist: Mr. Andrew H. Miller
\

The OBIS program is as American as apple pie. It is a new approach to
outdoor education that previously was conducted by the 4-H, Boy Scout and
Girl-Scout programs. A definite need exists for more materials such as
the 0BIS package for the environmental education of American youth. The
only thing noticeably missing in the program is an input line to the
designers. An open line needs to be established for the uses of OBIS to
suggest new programs to the creator. Overall, OBIS possesses tremendous
potential and, if circulated by concerned volunteers, would provide a low
cost, enjoyable and ultimately, effective environmental education effort
for American youth.
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“enelist: Dr, Gerald A. Myers .

0BIS preseénts to the out-of-school 10-15 year old public an ekcellent set
of materials for use in organizations whose leaders: are not professional
teachers but play a role as facilitator in environmental education.

I suggest that Lawrence Hall of Science publish and distribute the educa-
tional materials since expensive pubTication will lose the market potential.

43

More materials aré needed for winter eﬁvironmenf studies.
I feel 'this project was well conceived, meets a unique populace (middle

school) compared to other grants by NSF, was efficient in development and
had expertise at all levels of -the program development, *

¢

Panelist: Dr. James M., Stevenson

Generally I am impressed with the nature and design of this product. The
presented curriculum seemed adequate to accomplish the intended goals and
in some- instances promised to generate a new clarity to the understandjng

--of natural and manmade environment§ and their interactions.

}

The values of the 0BIS project caﬁhot be quantified easily. Providing the

-opportunity for students to learn in ap experimental manner alone repre-

sents recognition of fairly recent edugational progress. The instructiomal
materials have the added advantage of b&ing useful to teachers and non-
formal institutions alike. / . )

In the dissemination of the material my suggestion would be that a coordi-
nated effort be made to assure ‘groups (i.e., Scouts, camping grounds, etc.)
working together, sharing teaching resources to add yet another dimension
to the project--mutual cooperation of various community groups.

Parelist: Mr. J. Howard Straiton

In my judgment the 0BIS panel 5 review committee says it all; to add more
would be an exercise in redundancy.

Panelist: Dr. Robert E.VYager

The OBIS project represents an exciting set of curricular materials for a
wide variety of uses. The non-structured format, the possible use in a
variety of settings, the cost effective characZer of the activities, the
open-ended feature of the cards, the emphasis pon vital environmental
issues;are all features which are commendable and to be applauded.

The 0BIS project is "right-on" with respect to curricular needs for 1976
and beyond. It would be difficult, if not impossible, for private pub-
lishers or educational groups to produce such instructional strategies
without Foundation support. Exciting, needed, attractive, usable, sound,
fun, financially-feasible are all correct descriptors for 0BIS materials.
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.
panelist: Dr. Dean A. Zollman

The 0BIS project is developing materials to aid a very important component
of our educational system--organized, informal education: The materials
produced so far seem easy to use, adaptable to many localities and inex-
pensive. [ suspeet that the folios will be very widely used. I hope that
_the project staff will develop as many packets as: they can and include
experiments which can be done on cold winter days and, if possible, rainy
days. 0

. o
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: the Tocai: regional and national level.

D. 11. e: 0BIS (Panel 6): Panel Responses to 9 Review Questions

Question 1: Is there a genuine need for these instructional materials?

1 A-B. Since 1973 NSF needs assessment guidelines Eave been expanded,
especially -in the composition of advisory panels, insuring a cross
section of students, lay citizens, and representatives of broad political

‘beliefs.

'The initial needs assessment conducted by the OBIS developers concurs

with the subsequent ppsition reaction of the many natipnal community
groups toward the materials. Since 1973 OBIS has made a systemati .
effort to survey and interact with the variety of community groups ‘on

. Y /
The reasons for this were three-fold. First, to find out the extent of
community interest in a program 1ike OBIS. Second, to get to know and
understand the nature of community groups so that.the OBIS materials
could be designed more effectively. Third, to try out and obtain
feedback by means of conferences, leadership workshops, and training

sessions on the content and design of OBIS materials.

This interaction began with a survey and Community Group Conference on
the Tocal level and is continuing on the Tocal, regional, and national
level. During’1975 OBIS has carried out a workshop or other information
and training program for leadership staff of the following groups: Boy
Scouts of America, National; Girl Scouts of the U.S.A., National,
Regional, and Local; State and Local Park and Recreation Districts;
YMCA; University Environmental Centers and Departments; School Environ-
mental Centers; National Jewish Welfare Board; American Camping Associa-
tion; Camp Fire Girls; Salvation Army; National Park Service; 4-H,
National, State, and Local; Junior League of Oakland.

1-C.  Groups currently using OBIS materials represent a potential uyser
populatior’ in the neighborhood of ten to fifteen million young people.

1-D. _There are programs in existenre Whiéh share the stated aims of
OBIS, but are not fulfilling the community groups desire for stimulating
programs in outdoor biology.

1-E.  The-need for OBIS materials might be increased by expanding them
to include the observation of social phenomena of individuals and groups
interacting with biological and social environments, hence interrelating
the natural and social sciences.

Question 2: Is there a market for these instructional materials?

The panel studied 0BIS Project director's statement "Is there a market
for these Instructional Materialg?" ard concluded that the statement
should be incorporated into the par | ,eport.

Q32
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"The OBIS market. The primary market for OBIS materials is community
groups_and certain aspects of the school program such as school camps,
after 3chool clubs, and summer school programs. During the past few
years a large nygber of 'environmental education' materials have become
available. Many of the groups working closely with, and already ex-
tensively using OBIS, have ‘produced materials of their own but have
found them lacking for one or more reasons. The format, approach,

and content of OBIS materials makes them highly marketable to community
groups because they include the following important characteristics.

1. A basic concern with promoting an understanding of ecological relation-
ships in the man-managed or disturbed environment. © oy

2. A community group orientation which places OBIS in the reaim of
free-choice recreation activities. b

3. Motivating entrance activities which are both fun and challenging to
youngsters and Teaders. ,
4. A discovery method approach to learning using hands-on, open-ended
investigations.

5. Inexpensive materials are provided for use in investigating the
outdoor environment in a format that does not threaten the untrained
leader.

6. Materials can be used in diverse environments thrqughout the nation
and can be integrated into already existing programs.

7. The materials are highly flexible and therefore can be fitted into
existing programs or form the base of a new program. ;

8. The materiais are non-threatening to leaders who have little gqr no
background in science or education. Thus they feel they also can handle
the program.

¥

9. The materials are attractive and well organized, and therefore appeal
to the user groups.

Other programs currently available in environmental education do not meet
some or all of these criteria, Therefore interest in and utilization of
0BIS materials is high and is growing. '

"OBIS Dissemination Plans. The groups for whom OBIS i¢ intended are highly
individualistic, and although national in organization, depend on local

and regional associations and boards for their actual support and operations.
Budgets are limited and prior exposure to dissemination of materials has
been through announcements in organization newsletters or ‘new require-
ments' for participants. Neither of these approaches leads to a long-

term intellectual or operational commitment to a program as evidenced
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by the Tack of growth of in-house environmental programs in many organiza-
tions now extensively implementing 0BIS. The OBIS approach is to inform
and convince national leadership of the value of OBIS and then to develop -
a plan for the trial, use, and internalization of the materials into '
the ongoing operations of the group. Depending on the organization

and its nature, this can take a number of different approaches. For )
example, with the Girl Scouts it was deemed most advantageous to proceed 9
on the local level with the San Francisco Bay Girl Scout Council (about
150,000 girls) as an exemplar t0 the national organization. Leadership
training and feedback sessions have been held, .use has been monitored,

and, as concrete evidence of internalization, a special leader's patch
signifying competence in OBIS has been designed and is currently avail-

able from the council. These developments have been observed and

discusded with the national organization and plans are currently under-
,way for expanding the use of QBIS in Girl Scouts on a national Tevel.

ﬁ

"With the American Camping Association (the professional National
Association of Public and Private Camps) on the other hand, the emphasis

has been on working with the national group and their affiliated

regional ecological trainers. Supported cooperatively by an NSF
implementation grant to ACA, OBIS has participated in the training P
of these leaders in the approaches of the project and they in turn

have provided leadership training in OBIS to counselors and other

camp staff as a regular part of their ongoing service to ACA. Interest |

in the materials and their use has been so 'successful that currently
discussiors are going on relative to designing and making available

a special ACA version of the OBIS materials which would then become

a part of the organization's program recommendations, to jts members.

As can be seen from even these two examples, disseminaticn of OBIS

is a complex. but rewarding task which will require some external

support but can depend extensively on the ongoing operations and staff

of the user groups. Essential to this effort, however, is the main-

tenance of a high degree of flexibility in the format and availability

of OBIS materials. '

"Market Response to 0BIS Trial Materials. It is important to note that
. OBIS is not only entering a market, but to some extent is creating one.
That is, community groups and others involved in informal education are
not used to having materials prepared for them by outside agencies '
(especially funded research and development groups) and, therefore,
the marketing of OBIS materials. is as innovative an approach as the
development of the materials themselves. Previously, the typical
marketer of educational materials has been the publisher and these
individuals are not used to (nor should they be) .calling on the local ’
scout troop, recreation center, or summer camp.

"A good indication of the market interest in OBIS materials is given
by the history to date of the production and distribution of OBIS
Trial Edition Set I. - The first production of these 24 folios was
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completed in June 1974. Two thousand sets of folios were produced and
“ since tHese were tonsidered trial versions, no effort to promote their
, sale was made beyond announcing them in the newsletter and making
samples available to OBIS Field Centers and at workshops. It was
estimated that this production run of 2,000 would meet public demand
and project needs for 13 to 2 years. Six months later, in January,
1975, the supply of folios had been exhausted. Reprinting, with some
revision based on feedback received, took place in February 1975.

"It is interesting to note that in the distributionof the first, 5,100
OBIS packets, about 4,750 were sold and 350 were distributed free for
project purposes. About 30% were sent to individuals in schools or
school systems while over 40% went to leaders of community groups.
Another 20% were distributed to colleges:and universities where one

i can assume they will be seen and used by both school and other community
environmental education groups. This rough breakdown indicates that
OBIS materials appeal to a wide variety of community and school groups.

"There is signifﬁcant interest in OBIS and a major market for the output .
of the project. Final distribution plans for the materials will have
to evolve out of the current experience in marketing the trial versions."

Question 3: Do_these instructidné] materials possess a clear purpose
and rationale?

The "Leader's Survival Kit" and the folios examined do not include
information on purpose, rationale or instructional strategy for the

OBIS materials. The proposals submitted to the NSF, the Project
Director's communication to the review panel, and the 1974 trial edition
of "Approaches to OBIS: Outdoor Biology Ingtructional Strategies”
specify the,goals and purpose of the materials, the rationale used in
planning the OBIS project, and guidelines to the use of the OBIS folios.

The primary 0BIS resource for the person (1eader) who plans to use the
0BIS folios is the "Leader's Survival Kit" which lists the folios
available and three "modules” that can be prepared by grouping six or
seven folios, e.g., (1) Adaptation, (2) Sampling, (3) Pond. The effective
use ‘of these modules depends primarily upon the leader's ecological
knowledge, familiarity with capabilities of the children, and ability

to interpret the local out-of-doors situations to children. The publica-
tion "Approaches to OBIS" will assist the leader in making effective use
of the folios and modules. The folios and modules are designed exclu-
sively for group leaders, not for children.

It is intended that folios can be grouped to form "Habitat Modules",
"Concept Modules" or "Technique Modules." The "Approaches to 0BIS"
would be much more useful if expanded to include more extensive guide-

lines to aid teachers in using folios, rationale for preparing modules
out of a variety of folios.
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Question 4: Is the content of these materials scientifically
correct? -

The OBIS materials appear to be scientifically accurate; the panel
uncovered no factual érrors. These materials certainly address
topics which are current within the scientific commnity and are

of popular interest.

The project is directed toward increasing the scientific literacy
of the population, and incorporates mechanisms to reach its target_
population rather precisely. The target population is: composed

of thé leaders of activities in non-school community groups which
are already interested in conducting outdoor activities.

The OBIS experiences deal with ecological aspects of biology and

closely related disciplines, taking advantage of familiar surround-

ings which'may not yet have been viewed with the perspective found

in the OBIS materials. .

Question 5: Is the content of these instructional materials
educationally sound?

5-A.  Although the OBIS materialswere not developed specifically

for curricular program use, there are many school-adaptable components
in the program. Most schools are interested in expanding their site
and moving the learning experience out of the confines of the tradi-
tional classroom. This is especially true in elementary, middle,

and junior high schools. The OBIS materials present an effective
means of enriching-a science program through ancillary use. More
favorable than this school use, however, is the instructional value
of the folios to the non-school population as well as to school-

aged children in their extra-curricular pursuits.

Negative responses tc the materials could originated from the non-
environmentally concerned, from feminists who will object to the
use of “man-made ‘environment" (although if they ‘were wise, they
might leave this to his credit), and from individuals -- parents
and/or children -- who dislike direct contact with the earth and
some of its inhabitants. Some panelists found the materials to be
simplistic and some reviewers may also note this. The.negapive
environmental impact of OBIS's enceuragement of "foraging™ in the
outdoors by large numbers of young people must be minimized by
repeatedly printing reminders throughout the folios that the area
in use should be returned to its original state at the completion
of the day.

5-B. The content/approach of the OBIS program indicates a keen
awareness of the cognitive, affective and psychomotor abilities for
the target group. Children and adults with special handicaps and
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Jearning digabilities can'stili learn effectively, since one of the
most meaningful ways to learn involves use of all the sensas in a
direct hands-on experience. The special appeal of the program,

greatly unigue, is its potential to be used by group leaders with
little or no formal education in either science or pedagogy. Interest,
an ability to read apd stamina would seem to be the major-requisites
for a successful instructor. The advantages of leader training,
including actual experience of O0BIS sample units, should be

emphas i zed.

§.C. Children whe dislike an outdoor experience should not be
but rather should be encouraged into participation in an OBIS/unit.
In addition, children with special handicaps that involve safety
liability shuuid not have to participate in this type Rrg
their parents' willingness to assume responsibility for the risks
that any outdoor experience might involve. The OBIS concept is
particularly eftective for those children anxious to learn by seeing,

by touching, by doing -- by being involved.

5-D., The OBIS materials treat values only implicitly, but one would
hope youngsters using the materials would explicitly engage in value
areas such as working together successfully, appreciating environment,
respecting cthers, enjoying the natural environment and reenforcing
the exciting results of informal learning.

5-E. The OBIS materials might be expanded from observing only natural
- science phenomena to observing also the sorial science phenomena of
individuals and groups interacting with the: biological and social

environments.

—— e e o bt

Question 6: Are tne proposed and anticipated outcomes of tﬁe instruc-"
tional materials desirable?

v
r

6-A. The OBIS materials are geared toward community and organiza-
tional use rather than toward school science classes. The objective
is to offer aid to these consumers who are engaged in planning, for
example, outdoor activities or camping projects.

6-B. The panel believes that for out-of-school training (4-H, YMCA,
YWCA, summer canps, etc.) childre the age group 7-15 could bene- -
fit from the use of OBIS material (Note the reservation on the

upper age limit for which OBIS materials would be meaningful as expressed
by two of the panelists ir the reply to question 6-C, however.) The

OBIS materials could possibly be used as background material for

group leaders for an even wider range of ages, as well in more direct
use in classroom situations. Two effects that might be anticipated
from the use of these materials are: (1) providing help for time-
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pressea volunteers who might welcome a "package" rather than having

. to dig for materials; (2) providing an optional biology-oriented

program for camping projects.

6-C. An important class of learning situations which can make
profitable use of the OBIS materials are those involving exceptional
children and adults because of the wide spectrum Jf_sites, manual
skills, etc., whicii can be employed for meaningful participation

in the activities.

It seems that one of the advertised uses to whiclf the materials
would be put is decidedly off the mark for some cases. This would
be in appecling to non-exceptional 12-15 year olds “in outside. school
situations. Twc penelisis feel that there is little chauce that =~
the (BIS materials would be used successfully by Scout, 4-H, YMCA,
inner city groups, FFA, etc., in 12-15 year old training programs;
thPs arises not only from a mismatch of most of the projects tu
childrens' interests at these ages, but also from the desire on

the part of these adolescents to aveid classroom-like Jearning
during their free time, when they ‘may prefer individual-type skills
(hiking, swimming, canoeing, baseball, cooking, etc ). Since OBIS
materials are designed for leaders of groups in out-of-school study
of biology, the young people participating in the groups may develop
an 1ncreased interest in science. A second unintended effect could
be the use of these naterials as ancillary aids in a school biolugy
class. '

6-D. The panel believes that the content and approach of these
materials is fair and free of bias. (See the comment in the reply

' to Question 5-A, however.)

6-E. For the younger children, especially, in all scttings, the
most important process feature would be simply stated in the idea
that learning is fun.

6-F. It would be of great value to know the opinions anmd/or field .
test reacticns to date froum teachers and out-of-school leaders in.
making these judgments. /

Question 7: Do theseﬁqugructional materials present img]emenfation
problems for-the schools?

0BIS materials are such that training of 1ead§rs need be only
minimal. Extensive workshops for permanent supervisory staff of
user organizations are desirable. However, an advantage of 0BIS'

Simplicity is the ease with which these permanent \staff can

tamiliarize short-term volunteer leaders with the materials and
their use. It is felt that use by individuals already familiar
with outdoor education will require no additional preparation.
Supportive reference material should be suggested within euach
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folio to assist those leaders unacquainted with outdoor taxonony
and ecological principles. )

The use of OBIS is not likely to present serious conflict with
existing organizational structures. However, there.may be some
formal school management patterns which may impede the usage of
the outdoors as a laboratory. In such cases, -0BIS materials inay
become leverage for overcoming these situations and furthering
the outdoors as:one of our most valuable educational assets. ~

0BIS cost factors appear to be realistic and minimal, thereby R .
presenting no significant barrier to the program's implementation:

The only elaborate learning resource that OBIS demands is the

outdoors. Expendable equipment is dnexpensive and of the type

available in homes and schools.

Since OBIS materials could be used to supplement and enrich school
science programs, they already represent an option. Schools which

chose to ude the material would not be establishing additional :
classes, merely alternative activities. With non-school groups

the nature of the affiliation ugually indicates shared interests,

so the group should be interested in pursuing the same activityE

A strength of the program is that values are not inherent in th
activities themselves, but rather that the individual experience of the.
activity permits value clarification. ' , '

In organized school situations the only barriers to implementation
would be those imposed by the nature of \the school site and its
relation to usable and varied outdoor repources. Field trips could
provide opportunities for effective 0BIY use. This cost could well
limit some school districts' use of the materials unless funding

was available. Since the design of the program, however, was not
intended for school use, its value is in the enrichment area. School
districts should be aware of their budget opportunities or restrictions
regarding enrichment. ~

Question 8: Are the cost for implementating these instructional :
materials reasonabie?

We believe that thg\;:st estimate developed by the OBIS staff are

both modest and reasomable. We wish to point out, nonetheless,. that

unless some of the poteritial user groups, €.g., inner-city scout

troops, find a benefactor even, the modest costs associated with use |
|
\
\

activities already being pungued by certain groups (Merit Badges,
4-H projects, etc.) make it possible for som of the objectives of
the OBIS Program to be reached without use 0 the OBIS materials.
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Question 9: Is the ‘management/orqanization plan adequate for
producing these instructional materials?

Continuing interaction between the OBIS staff and the target popula-
tion began before the project and has been encouraged by project
activities such as presentations at meetings of community, educa-
tional, and scientific,jroups. The diverse nature of these groups

"provides considerable variety of viewpoint.

The materials themselves show evidence that referring drafts to
knowledgeable individuals has_been successful in eliminating errors.

There is no massive organization involved, and the success evidént
in’ the materials demonstrates that <there are no appceciable problems
in operating the project.

We have nq reason to question management and organization from the
proposal and from the November 21 memorandum from the project director.

]
-1
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D. 11. f: OBIS (Panel 6): Individual Panelists' Responses to 10th
Question: What are your general impressions
of the:curriculum? :

4

Panelist: Dr. Ted F. Andrews
The OBIS folios are primarily "teacher-leader aids.". The science content
in the folios is limited in scope. Examination of folios "Food Chain
Game", "Water Breathers", and "Invent an Animal - Adaptation" did not
reveal any errors in science information. = The biological and ecological
information in "What is QBIS?" and in "Approaches to 0BIS-- Qutdoor

- Biology Instructional Strategies" is accurate and writter at a level

that is comprehensible by leaders of gutdoor study groups.

0315 rodules (groups of related folios) suggested in "Approaches to
0BIS" are: (1) Introduction to the Jutdoors, (2) Sampling (Data
Collection), (3) Lawn or Grassland, (4) Pond, (5) Forest, . (6) Vacant
lot, (7) Stream, and (8) Environmental Impact. Additional guidelines
for teacher-leaders would enhance the potential etfectiveness of the
folios and modules. '

The OBIS Tool Box ccntains‘a variety of equipment and .technique cavds
that can be used by "teacher-leaders” and participants in the activity.
1he cards are designed so that copies can be made and distributed to
participants .whenever feasible. In "Approaches to OBIS", a section
calied "Some practical considerations” deals with safety, care of
iving things, site selection and a variety of other topics. This is
a helpful section, tut needs considerable amplification in order to
improve the use of the folios.

The 0BIS materials include value-laden statements and inferences about
preservation of the environment and the role of people in managing the
environment, But extreme positions are not taken and value statements
are usually supported by biologica} and ecological background information.

Although the developers of OBIS state the folios and modules are intended
to give "...young people between the ages of ten to fifteen years the
experience of observing and investigating organisms and events in’ the
out-of-doors", it is.my opinion that most of the materials can be used
with most any age-group if a competent and effective leader manages the
activities. co

In this reviewer's apinion, "Approackes to OBIS: Outdoor Biology
Instructional Strategies” should be greatly expanded, but dedicated
primarily to OBIS as a system for enhancing outdoor biology education.
Further, 1 would encourage the project directors and staff te develop-
a leaders-quide for each folio and for a few modules. The success of
the folios and modules in involvement of people in good outdoor biology
activities is so dependent upon the role of the teacher-leader that
more background information on strategies and procedures is needed.
There are numerous high quality "tjeld guides" and other references
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that both "teacher-leaders" and group pa?thﬁpants could use. Selected,
Annotated references should be in each folio. \

“In this reviewer's opinion, the CBIS materials have the potential to meet
@ genuine educational need in outdogr bioJogy external to formal educa-
tion in the schools. In addition,.the OBIS staff may want to consider
- development of some folios especially useful by "teacher-leaders"

working with groups of senior citizens. ‘ ’

Panelist: Dean Elwood B. Ehrle ;
My general impressions of the QBIS Program and materials is moderately

favorable. 1 believe the OBIS materials can be used and will be useful

én certain limited situations. -My experience as g Boy Scout Merit -
3adae advisor, along with My experience with my three sons, however,

suggests that 8-11 is the proper age target group for OBIS not 10-15

as the project proposes. I have seen the equivalent of the "Great

Steamboat Race’ played in gutters by 10-year olds. Older youngsters

‘will be turned off by what I feel they will intuitively perczive as

a "Mickey Mouse" approach. The "Invent an Animal” game is as old as .

man's imagination and-worthwhile in and of itself. .It is bast played
spontaneously and withoiit conscious purpose. .It is possible that in

attempting to make a"learning experience” out of it one gets neither
learning nor enriched experience. It is possible that at the hand uf
jseudo-sophisticated youngsters one gets boredom instead.

am. also concerned that organized activities reqularly occurring in
Boy Scouts, Cub Scoyt~, 4-H, FFA and other groups may dininish. the

eed for OBIS. These activities have gone on and will continue to go .
In with or without DBIS. o
It does not appear/to me that the OBIS program reflects nzarly three-
quarters of a million doTlars and a three year effort. Since the /f‘\
program is so far i]:ng, however, I would recommend that it be fully
lunded to completion.

Panelist: Mr. William E. Galbraith i
No comments submitted.

Panelist: Dr. RogeA\M. Herman

It tsthe purpose of {the NSF, zs 1 see it, to aid in the development of

materials for educatian which could not otherwise be developed within
the private sector of bur ecorory. It is the opinion of this panelist
that ample resources for the type of developmerit represented in the 0BIS
program are available within service groups such as scouting groups,




¢

4-H, YMCA, YWCA, etc., and that accordingly projects jntended to fill
these types of needs should henceforth be excluded from NSF funding.

_ The service groups, such as the o: °s mentioned above, have traditionally
revised and updated their materials (although perhaps not always with

a uniform degree of success) on a reasonably continuous basis, which
again speaks to the lack of a neegd for federal funding.

My personal feeling is that the costs of OBIS development are somewhat
excessive, in view of the fact that many of these types of activity

are already in service group literature. For example, my experience

as a Cub Scout leader indicates similar types of projects being sent .
to those leaders on a monthly basis. (How to build a bird feeder and
observe the birds which come to feed is an example which comes to mind.
while not being an OBIS project to dafe, this type of activity, nonethe-
less, seems typical of OBIS type projects.

Finally, I would say that the belief that the OBIS program will be of
interest to nonexceptional children (especially boys) in the 12-15-
year-old age group in out-of-school activities represents an appalling
misjudgment of human nature at this age. Imagine a group of boys at
age 14 (whether from the inner city, suburbs, rural setting, small
town, etc.) being content to search for imaginary animals, represented
by toothpicks which were pre-placed in a lawn to represent the distribu-
tion of animals in their habitats: (of the OBIS sticklers activity).
To be fair, I may have picked on the most blatant example, but many-
of the other activities demonstrate a similar mismatch of intended
usage and what common sense dictates would be the actual usage.

Panelist: Dr. Hilliard Jason

No comments submitted.

Panelist: Mrs. Elaine W. Ledbetter

[ feel the OBIS materials represent an innovative approach to a type of
outdoor education which 1s needed. With the current concern about
ecological problems these kinds of ackivities for youngsters should
make the coming generation of adulty’more aware of the natural environ-

ment and the necessity to protect 1it.

The fact that the preliminary printing of OBIS folios was so quickly

'éiﬁéustéa’BY“ﬁﬁﬁTTt“démand*tu“uti%ize”theﬂréﬂdiea%es—the~need~for these
kinds of materials.

In descriptive literature, I recommend that in addition to what is
presently advertised about the uge of OBIS materials, it also be noted
that there are a great variety of situations in which they can be used--
for example, extensions of classroom activities.




‘-Panelist: Mr. Kevin McMahon

I am impressed favorably by the OBIS program's goal to raise the
scientific literacy of its user group. I am bothered by the lack

of included information, directed to the group leader, which deals
with the purpose, rationale or instructional strategy for the OBIS
materials.
I feel that the ends to which the program activities are aimed should
.be spelled out to the users. This would come from a group leader who
has a strong understanding of the basic concepts of écoelogy and is
able to understand how the activity could best achieve that under-
standing. The design of the OBIS program is valuable in providing .
the opportunity, in diverse environments, for the articulation of

the leaders understanding, and valuable in providing the users
opportunity to actively respond.

I recommend that the program proceed on lines which will provide more
information on the basic concepts of ecology in the "Leader's Survival
Kit", along with the stated purpose,rationale and instructional
strategy for the OBIS materials. The knowledgeable leader provides
the floor from which the "active-learning” design best attains the
goal of greater scientific literacy of the user group.

Panelist: Mrs. Mary C. O'Brien

The OBIS curriculum adequately addresses itself to its primary objective -
“to design instructional strategies for youngsters in outdoor biology that
can be applied in diverse environments." Although the initial project

was developed and field-tested in California, the concept has been
expanded to cover such differing environments as Arizona and New York.

Consumers using OBIS materials are primarily groups oriented to outdoor
activities - 4-H, F.F.A., camping groups, etc. There is feedback
evidence that the project is successful and growing. As of November, A"
1975, forty-eight different folios had been developed to meet the needs
and enrich the program. People today, in and out of school, are
interested and concerned in ecology, and this project brings the basic
concepts of ecology into focus.

Time-pressed volunteers should welcome OBIS because there is a scarcity

| of materials designed specifically for the "eutdoor"-classreom.-—To

use OBIS materials the community or camp leader need not be a scientist
nor an educator. The project is designed to help individual and group
leaders to make their task easier and less time-consuming. Its value
to community groups was summed up well on page five of the Lawrence
Hall Summary, with two items having particular appeal: "Inexpensive
materials are provided for use in investigating the outdoor environment
in a format that does not threaten the untrained leader", and "The
materials are attractive and well organized, and therefore appeals to

the user groups." ,
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There is a great deal of information supplied relative to the moni toring,
field-testing, and feedback on the project. Especially important was

the fact that community groups were involved in the testing. It was
emphasizea that non-staff members were a part-of the overall evaluation ’
process.

The validity of the age range (10-15) was challenged at the work session.
With the abundance of field testing being done, and feedback being
tabulated, that problem (if it exists) should be resolved.

I see the costs as a minimal problem. Indeed, for some of the projects
all one needs for a laboratory is the outdoors itself. For the schools,
which might well use thase materials for planned field trips, camping
projects, the costs would bé nominal, comparatively speaking. Wider
dissemination directly to the schools might be advantdageous, especially
since, through the indirect approach, "the number of identifiable

scheol personnel wno have purchased packets of 0BIS Set I Materials is
about 30% of the total number of orders received." This would surely
indicate a wider school market.

Today there is a great surge toward improving the quality of life for

the handicapped. More and more are pursuing the agtivities of the so-
called "normal" person. Camps are now pianned forghe mentally retarded,
the pnysically handicapped, the arthritic, the ast atic and even for
multiply handicapped persons. One suggestion wouldfbe to develop
additional modules for these groups. Obvicusly somk folios (Habitat,

Sun Prints, Mapping a Study Sight, Bean Bugs) have peen used successfully,
but further development along this line seeTs indifated.

Finally, a project of this kind may well help some youngsters to overcome
their fear of science, and begin to regard science as an interesting,
useful activity that will both fulfill a need and enrich their lives.

Panelist: Dr. Marie Parnell

The OBIS program provides appealing and potentially exciting informal
learning experiences for young people in non-school settings. As a
packaged program it has the attraction of having been developed for
group leader training rather than for individual student use.

Although the program was not desigqed as a school'curriculum, it has

. e Ll W B 4 £ A [Tl 1 #avrr—amel—ms-eted]
exeienmmy PUSS UL rtres 7 or science Ltealininy meirementary anuiiruul

schools particularly. Younger children enjoy the direct hands-on
approach; combine this with taking them outside their usual classroom
situation and they can begin to regard learning in more meaningfuil and
enjoyable ways. OBIS provides for both these experiences. Equally
important, elementary science teachers often don't command the degree

of science\preparation typically found amongst secondary science faculty.
The design of the OBIS materials will permit them to include topics

and experiences for their classes which they might otherwise not feel
comfortable in handling.

e
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The flexibility of the strategies also allows for a broader use of the
materials than the project designers considered. Depending upon the
skill .and the background of the leader or teacher, the materials can
be used with a wider age-range than intended in the original design.
The response to the program already by schools and non-educational
groups indicates the need for both the topics and the approach.

A very positive feature of the program is the opportunity it affords
the individual child to experience his or her environment and to
formulate a personal value considering his or her relation to it.
Since the activity is done with a group, it further affords the
opportunity to understand the social response of the human being in
and with the environment. '

This reviewer sees scrong use of the OBIS materials in elementary
science programs and would urge that the project be broadened o
include these particular instructional needs. Many individualized
science packages for classroom use are available to elementary
teachers; few, if ani, nutdoor group materials-are available. The
0BIS program. should be widely publicized to schools as well as to
ycuth organizations. _ 5

Ore recommendation would be that a needs assessment be conducted prior
t0 a project proposal. The need is nots questioned; merely the
sequence.

Panelist: Mr. Albert L. quers

The OBIS curriculum, wiile not unique in comtent, is distinctive in
its format and tar population. The folios are designed attractively
and are written 4 a nontechnical fashion thus avoiding rejection by
group leaders unacquainted with outdoor biology.

Loncern about the suitability of these waterials for older youth (12-
15 years) has been expressed by members of the panel. However, OBIS
Provides a quantity of very worthwhile activities and approaches not
normally part of the repertoire of volunteer group leaders. Although
the method of implementation of these activities and the complexity

of the conclusions which they generate will depend extensively cn the
mental and social maturity of the qroups using them, it is the opinion
of this Peviewer that OBIS has potential for all ages from 3 to 80+.

—— A serious omission from the packaged curriculum is a list of references
to which users may turn for assistance in handling questions concerning
the more scphisticated aspects of field biology such as taxonomy. It
is suggested that such a list be included. It would alsc be highly
desirable to insert a repetitive statement reminding users to return
their working site to its original -- or improved -- state before
leaving it.




Panelist: Dr. Howard Stein

I am delighted with the OBIS folios. They satisfy a strong need in the
community -- a need of which I have been aware directly for several
years. They further are conceived in the spirit that Tearning the
principles of science can be fun.

The user of these materials will not be restricted to the particular
target group identified by the OBIS personnel. Although the project
focuses on non-school users, there undoubtedly are many schools in
which short field trips are or could be used to supplement classroom
instruction. Teachers in these schools may very well find that 0BIS
folios are the bast sources of idea: for conducting these field trips.

In evaluating these folios one must keep in mind that they propose
activities which need to be modified somewhat to surt season and
location. The individuals (teachers, group leaders, etc.) who use the
folios will, in most cases, require additional supportive materials or
persona: experience in order to cope with the natural curiosity of

the children being instructed.

It would therefore be advisable for the OBIS staff to add reference
lists to the folios. For example, a folio which suggests activities
related to identificationf organisms should --<«indeed must -- include
references to simple, appropriate field manuals and keys. There is a
vast supply of such support material which is inexpensive and/or which
often is available in local school or public libraries.

The success of implementation depends almost completely on the effective-
ness of the people who act as instructors. They are thus the potential
weakest links in the OBIS strategy. Efforts to educate the instructors

in the use of OBIS folios are worthwhile. Part of this can be accomplished
by beefing up the materials given to the instructors. Specifics on each
folio such as theoretical background and expected outcomes would be
helpful. I can imagine that colleges or adult education programs in a
given metropolitan area could design courses for these instructors and

of fer them without any federal subsidy.

[ am aware that some of the panelists criticize the project because they
believe that the age level specified by the OBIS staff is too high.

This is perhaps an unimportant point because the products will be
selected for varying age.levels depending on the nature of local groups

and differences among the folios. 1 am suggesting that the folios
represent primarily idea packets for instructor<, to be modified to
suit age levels, locale, etc. Also I am empha: .ing that the OBIS '
folios most often will not be used as a unit.
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Parelist: Dr. Roger K. Wangen

From a point of view of a global citizen and an educational consultant
who perceives global problems as interdisciplinary phenomena, I find
the Outdoor Biology Instructional Strategies a constructive set of
materials for expanding young peoples' awareness of their natural
environment. )

. OBIS materials approach values in an implicit manner but provide
for individuals to explicitly clarify one's own values while inter-
acting with the materials. One might infer that OBIS does value
young people interacting with young people, young people working
and learning constrz;;ive]y together, and appreciate, respect, and
understand one's enyfronment to name just a few.

The content selection for the consumer group identified is a most
difficult task. Only experienced perceptive educators, who have long
experience with students, other educators, and organized youth groups
Tike the OBIS staff could have developed this broad ranged flexible
content.

The author's approach of developing explicit materials for instructional
leaders is desirable for informal community-based studies. This
approach does not discriminate against young people who do not read
well, making OBIS unique. The approach, however, will permit the use

of the materials as supplementary in a traditional school; basic
materials in a more informal or alternative school as well as basic
materials for a community-based group interested in informal learning
activities. ‘

[ have two suggestions for the staff. The materials would make a
greater educational contribution if the authors would suggest that
students acquire, organize, evaluate, and report on social interaction
between individuals and groups and individuals, groups and their
environment.

A second suggestion would be to "discover" words not perceived as

sexist in nature. "Man-managed environment" might be changed to
"people-developed” or, better yet, raise the sexism challenge with young
people and solicit their ideas.
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D. 12. a: HSP: NSF Destriptive Information

PROJECT TITLE: Three-Year Integrated Human Science Curriculum for the Middle
Schools (HSP) : -

PROGRAM: Science Curricu1hm Development

PROJECT DIRECTOR: Norris Ross (as of 9/75)
INSTITUTION: Biological Sciences Curriculum Study Co., Boulder, Colorado
BUDGET: Total Granted: $1,782,940
Dates: 10/1/72 - Present
PROGRAM OBJEETIVE: Science Education Improvement
PROJECT OBJECTIVES: The Human Sciences Program (HsP) is developing a new
three-year interdisciplinary curriculum designed specifically

for the intermediate grades. Subject matter is drawn from the
biological, social and behavioral sciences.

PROJECT SUMMARY
OBJECTIVES
To develop a new three-year interdisciplinary curriculum for the intermediate

grades. The subject matter will be drawn from the biological,-behavioral,
and social sciences.




ACTIVITY PLAN

4

First, t{erio&" '

March 71-September 72

Plan and conduct three
curriculum framework
conferences.

Second reriod
October 72-September 74

o ———.

Thira Period
October 74-September 76

Test pilot modules in
grades six, seven, and
eight.

Produce and test seventh-
grade materials.

Prepare preliminary
program objectives.

Publish program
rationale.

Plan, develop, produce,
and test eighth-grade
materials,

Plan, develop, and
produce three pilot
modules.

Plan, develop, produce,
and test sixth-grade
materials.

Prepare teacher's guide -
for the three-year
program.

’

Prepare preliminary
rationale and |
curriculum framework
statement.

Plan and develop
seventh-grade
materials.

Revise demonstration
module,

Revise seventh-grade
and eighth-grade
modules.

>

Prepare and produce -
demonstration module.

Prepare Human Sciences
program information.

ORGANIZATION AND MANAGEMENT

Project Direction

Project staff - General direction of the project in all its details is

handled by Mr. Norris Ross.
with the Project Director, a
and an evaluation consultant.

The day-by-day operational responsibility rests
Teacher Associate, three full-time consultants
The principal staff members are assisted by a

support staff which provides secretarial and clerical services, financial
management, art work, design and editing.

Advisory Conmittee - The project has an advisory committee whose rembership is

rotational.

Current members are listed below.

The advisory comnittee provides

consultation, reviews materials, and meets with the writing teams to review
specific plans for modules.

v
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"HUMAN SCIENCES ADVISORY COMMITTEE MEMBERS '
1973-1976 ' ’

———— o

| Paul DeHart Hurd, Chairman '
School of Education —_—
Stanford University : /
Stanford, California

Paul J. Bohannan Richard D. Mase

Department of Anthropology - Department of Social Studies
‘' Northwestern University John Adams High School

Evanston, [11inois Portland, Oregon

(]973']974P (1975-present)

Jack L. Carter Patrick Milburn

Department|of Biology The Center fur Integrative

The Colerado College Education

Colorado Springs, Colorado New Rochelle, New York

(1974-present) (1973-1974)

Thomas J. Cleaver F. James Rutherford

College of Multidisciplinary School of Education

Studies New York University
Division of Education New York, New York

University of Texas at San Antonio (1975-present)
San Antonio, Texas

(1975-present) Peter Scharf

Moral Education Center
Lewis Dexter Harvard University
Department of Political Science Cambridge, Massachusetts
University of Maryland (1973-1975)
Baltimore, Maryland
(1973-1974) Harry Wolcott

Center for Educational Policy
Marvin Druger Management
Department of Biology and * University of Oregon

Science .Education o - Eugene, Oregon

Syracuse University (1974)

Syracuse, New York oo
(1974-1975)
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UTILIZATION PLAN: /

1974 - 5 'Information Conferences
/7 Resource Personnel Development Programs
1 School System Project
2 Teacher Centered Projects

1975 - 7 Information Conferences
! Resource Personnel Development Programs
1 School System Project
2 Teacher Centered Projects

.These totals do not incl&de anv dissemination center or field test
site activities. :

HISTORY

__——1In—late 1966 the Biological Sciences Curriculum Study submitted a proposal ;
© to the National Science Foundation for the development of guidelines for ;
a modern instructional-program in the 1ife sciences for the middle grades.
The project was funded in early 1967 by the National Science Foundation.
William V. Mayer, Director of the BSCS, and Jack L. Carter, former Associate
Director .of the BSCS, assumed responsibility for its conduct. Visits were
made to schools in various parts of the country to talk with teachers and
school administrators about their life science programs and to visit science
classes in those schools. Teachers, science supervisors, biologists,
science educators, and principalgwere identified for participation in a

\ series of conferences to consider specific curriculum and instructional
problems and make recommendations on a middle schools program. -~

\

Five conferences to develop recommendations for a life science progiam
were held in Boulder, Colorado between November 1967 and June 1968.
Several college and university professors of biology and of education,
secondary school administrators, and middle school teachers were invited
to attend. A sixth meeting of selected participants from earlier con-
\ ferences was held in November of 1968, to summarize the recommendations
\ of the' conferences. In 1969 Dr. Paul DeHart Hurd of Stanford University
\ prepared a summary statement of the conference recomméndations as a set
\ o of guidelines published in BSCS Newsletter 34, April 1969.

The full report of the conference was published in BSCS Special Publica-
tion Seven, Life Sciences in ‘the Middle School.

\ A proposal to initiate the d velopment of curriculum materials for eleven-
to thirteen-year olds, consistent with the gquidelines, was submitted to
the National Science Foundation in 1970. The long-range plan described
a five and one-half year project for planning, development, production, and
‘classroom testing of curriculum materials, following the guidelines previ-
ously developed.
- 273
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PERSONNEL »
The Project Director, Mr. Norris Ross,'réceived the B.S. in Biology and
Mathematics in 1964, and the M.S. in Cell Biology in 1969. He was a high
teacher from 1964 to 1972, and has concentrated on curriculum

.

school scien
development/siMh hat time.
v N "‘ » ‘ ' '
\ /




/

D. 2. b: HSP (Panel 5): Praject Director's Response to 10 Review Questions
¢

gyestion 1: Is_there a genuine need for these instructional materials?

/ A. What are the project's effarts at needs assessment?
/ .
' Needs assessment began in late 1966 with the development of a
proposal to prepare guidelines for a modern instructional proaram
in the 1ife sciences for those grades between elementary
school and secondary school. This guidelines proposal was fu -ed
in early 1967 and involved an extensive series of visits to
schools throughout the United States. It included interviews
with teachers and school administrators and visits to science *
+ classes. These initial visits were followed by five conferences
+that took place between November 1967 and June 1968 involving
/ Junior high school science teachers, science supervisors,
j;f college and university professors.of biology and education,
administrators, and others in the field of science education. A
sixth meeting held November 1968 resulted in BSCS Special
ublication No. 7 entitled "Life Sciences in the Middle School"
vhich appeared in 1969. In addition, a statement of the
conference recommendations as a set of guidelines was first
published in BSCS Newsletter No. 34 in April of 1969. These two
documents falrly summ.»ize the extensive needs assessment conducted
prior to the initiation of a proposal for developmental activity.

B. Are there any other'documented and/or generally acctpted needs
+ for these instructional materials? ,

See Item A above. In addition, a documented approach to

adolescent education was published in 1973 by the BSCS that deals
extensively. with historical development and the more theoretical
considerations underlying the Human Sciencss Program. In addition,
it provides additional readings, the three most critical of whi

are: / \
’ov / Inhelder, Barbel and Jean‘Piaget. 1958. The Growth of N
3 Logical Thinking from Childhood to Addlescence: an Essay C
N ‘_;:) on_the Construction of Formal Operational Structures,
translated by Anne Parson and S. Milgram. New York: . v

. Basic Books.

Kagan, J. and Robert Coles,éds. 1972. Twelve to Sixteen,
Eariy Adolescence. New York: W.W. Norton and Co., Inc.

~ . I3 .
Kehlberg, Lawrence and Rochelle Mayer. 1972. Development as_the
Aim of Education."Harvard Educational Review" 42(4):449-496
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How many pupils could these materials be expected to reach?

The middle- school target population contains about a million
pupils annuallyat each of the three grade levels, for a total
target population of three million. It would be expected that
this curriculum initially would reach n less than ten percent of
this audyence or 300,000 pupils annua]]i, and could reach 50%

or more 9f the target population with s@itab]e implementation.

| — ' . .
Are there any satisfactory alternative instructional materials in
this area?

There are no materials based exclusively on hands-on, student-

. directed, individualized, sel f-contained, interdisciplinary
activities. Most programs arg oriented around a textbook or

a series of texts, such as those for!the Intermediate Science
Curriculum Study (iS€S%¢—~4nt#oduetony_Ehysical Science (IPS)y
Interaction series as published by Rand McNally,and the Concepts
in Science Series published by Harcourt Brace. These and other
series are based primarily on a text presentation of science in
a structured scheme. While these alternatives may be satisfactory
for textbook oriented program, the Human Sciences charge was

for the productioK of a nontext program to which no viable
alternative exists.

Additional questions or evidence important in answering this
question.

The critical issue in curriculum development is to create innovative
programs that are at the cutting edge of both content and

pedagogy. Programs should be developed that the commercial sector
has neither funds to pursue nor inclination to develop. In short,
curricuilum activities should bring forth materials not previously
extant, that can stand not only on their own two feet in the
classroom but also serve as models on which others can build -and

to which others can contribute.
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A.

\

on 2: Is there a market jér/these instructional materials?

What other products acgfivailable to meet the need?

Practically every commercial publisher has a textbook program for
the middle school populatipn: Among the better known are the
sequences published by Harcourt Brace, Lippincott, Rand McNally,
and Prentice Hall. In add?%&on, text programs such as IPS, ISCS
and others sponsored by the Wational Science Foundation, have
been commercially released. '

| 5
The commercially Jsponsored and published materials are essentially
paraphrases of high school materials, written in simpler vocabulary
for students of the middle schzgl level. The federally sponsored
programs emphasizing laboratory'\work and process are a marked
improvement over the written-dbﬁh textbooks, but they too are
text-oriented. . i \

e A i \

 _The"Human Sciences Program is the only program under development

‘for this target population that is\a multimedia, interdisciplinary, )
hands-on, activity oriented, studeﬂt-centered, individualized

program. Its design is such as to eliminate the textbook and

provide students: with a wide va-iety, of materials from which to

pick and choose in the module areas of content and process. The

program is designed with the student in-mind and to capitalize on student
involvement through a variety of experiences that appeal not only

to interest but to ability levels. In addition, it should be noted

that a strong emphasis is placed on cthe orientation of science within
the societal framework, a position originally mandated to the

National Science Foundation curriculum developers, but that . now
questioned. . . - '

Is there room for this product in the curriculum?

There is an already existing science slot in the middle school
curriculum, The Human Sciences Program is identified as a program

in science. Its social components, however, allow it to interdigitate
with social science .rograms also available at this level.

. How effective is the project's dissemination plan?

The project began-with 21 classes in seven. test schools throughtout
the United States, primarily to provide feedback for materials
revision. Subsequently, an implementation.proqram was funded by

the National Science Foundation consisting'of four major centers:

One each in Queens, New York, Baton Rouge, Louisiana; San Antonio,
Texas; and Bellingham, Washington. Each one of these centers serves
to train interested teachers and each of the teachers trained in

these centers in turn serves as a resource person to train still more.
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The aim is to make dissemination self sufficient in that not only
will each segment of the program have a fully detailed teacher’'s
guide, but there will be a teacher's guide that covers the entire
philosophy, rationale and pedagogical implications of the program.
Thesé coupled with in-service training on the part of interested
~chool systems will serve to disseminate mate *ials in classrooms.
In addition, thousands of copies of BSCS Spec.al Publication

No. 7, our Human Sciences document mentioned in Question 1, the
BSCS Newsletter, and answering individual teacher or school
system questions serve to disseminate materials still further.’
Certainly NSF implementation is not a requisite for the project's
dissemination plan. However, there is no doubt that NSF funding
of dissemination programs increases not only the rapidity of
dissemination but its effectiveness as well by providing a
critical mass of trained teachers to keep the program going.

In short, NSF implementation is rot essential but, if available,
would be sought.

What has been the free market .csponse to the need that these
instructional materials are assigned to fill?

Publishers have been uniformly enthusiastic concerning the philosophy,
rationale and design of the program™" However, they readily admit
that their organizations would not be ab>~ to fund the developmenu
sf such programs. Eecause it is a non-text program and the
publishing industry is strongly oriented to the production of text-
books, certain publishers nhave felt unable to handle the varicus
components the program requires. However, we are currently waiting
National Science Foundation approval to enter contract negotiations
with either Hubbard Scientific which produces non-toxt materials
such as the Me Nov and Me and My Environment programs for the
edu~able menTally handicapped, or with Gargent-Welch, one of

whote components i3 Interccllegiate Press. Both of these firms

are committed to the philosophy and hackground of the program and
are ..mpetitively bidding for its publication.

What i5 uve 1ikelihood that the rroduct wouid be used if available?

Tha 1ntorest in the prugram has been exceptionally high. We receive
more than a nundred letters a month from interested teachers and -
school administiators concerning it. We have completely exhaucted

our stocks of Special Pubiication No. 7 agg the Human Sciences
publication. The demand for experiwental aterials has been SO

heavy that we have nadc arraniements to produce additional instructioral
.odules at cost, which couid Le sold Lo interestad scncdl syStews

for classrow: ule, As of noy, Over a hundred of these medules have

been =01d as well as several thoucand special teacher's guide packages,
whicn projide a limiied amount of module material as well as in-
structinnsg cn its use. '
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Question

i

1 o
Attendance at national meetings and conventions in which the Human
Sciences Program has been outlined has elicited a tremendous
amount of response. We have numerous requests regarding when
the program will be commercially available, for it fits a need not
now met by any current program. We have no doubts that a target
population exists ready, willing and eager to adopt the program
as soon as it appears.

Additional questions or evidence.

The needs assessment indicated demand for the type of program
develop 4, and even in its experime .ial stages the program has
been ren.rkably weli received as an innovation of consequence.
Classroom feedback notes that_students who had previously been

‘disciplinary or truant problems have met success with this type

of program, and have had their attitudes changed regarding

schooling at this level. This is a most difficult time for students
and teachers as students are in the process of changing from
children to adolescents. A program that takes cognizance of this
developmental change meets the needs of the target population
largely neglected. There is no doubt in our minds that a market
exists for these instructional materials.

3: Do these instructional ma¥€;¥ais;ﬁbssess a clear_purpose and
rationale? .

What are the stated agsumptions, values and dba]s behind these
instructional materials?

The materials are based primarily on a Piagetian developmental model
wherein one assumes a variety of cognitive operations applicable to
speciiic age groups. It is based on the assumption that direct
experience is a more valid learning device than indirect communication.
Further, we assume that students can learn individually with a
minimum of teacher direction and we aiso assume a variability

in student populaticn that must be appealed to by a variety of
activities. Cne assumption is that cognitive skills such as

problem solving and critical thinking can be learned as cen

other elements of the curriculum. And, finally we assume that

the skills can be taught as a logical process.

The materials do not foster a given value system, but rather ask
the students to look at value conflicts and resolve them in

-view of individual anaigsis of data based on background and

experience. Values inhdrent in the curriculuf are critica’ thinking,
autonomous learning, assumption of responsibility, cnonerative
eftorts in classroom endeavors, shared managerial resporsibilities
between student and teacher for the classroom environment,

decision making, evaluation of data, dealing with problems, self
evaluation of individual performance, scientific aporoaches to
problem solving and value judgments based on evidence. The voals
are elucidated in Section 6 entitled "The Recomnendations" of B3LS
Speciai Fublication No. 7, Life Sciences in the HMiddle Schoals.
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What assumptions, values, and goals may be inferred directly from
the instructional materials themselves? .

The materials are designed to elicit those goals and behaviors under
A. above. Inference, like beauty may be in the eye of the beholder.
One person looking at a sunset may be impressed by its beauty.
Another looking at the same sunset may only wish to complete an
outdoor task because it is getting dark. The materials themselves
pose no inferences not in keeping with the stated assumptions,

values and goals of the program. 4

Is it reasonable to expect that instructional materials based on
these assumptions will fill the need documented in question 17

The program was carefully structured in response to the initial
needs assessment and every important need has been dealt with in
the materials so far prepared.

Alternative assumptions, valuec and goals can always be generated.
For example, instead of using a Fiagetian model that takes cognizance
of student's development stages, a Skinnerian model of behavioral
modificatior could have been selected, or an Ausabelian model of
advanced organizers. It was felt that no other educational theory

so well matched the needs as elucidated in the jnitial assessment

as the Piagetian model and the assumptions, values and goals that
derived from it.

fire the instructional materials themselves clear and understanddb1e?
Do they form a cohesive package? Is the sequenc®of presentation
clear?

Extensive field testing over the past three years has indicated

that the materials are comprehensible to students. The materials

are not designed to form one cohesive package, but, because of the
alternatives presented, there are sequences to which the teacher

is privy that form a learning continuum. A certain amount of planned
redundancy and relationship exists between the modules at the various
grade levels, and certain modules and activities sequences are desirable
to be performed before others. These are clearly delineated in the
teacher's manual. '

what is the rationale for the selection of individual curriculum
modules?

The modules have been designed around the concerns and interests of
students as elucidated by the extensive interview program. They
are designed to focus upon the interface of the natural and social
science disciplines. They are selected because they offer direct
experiences of a concrete nature and the possibility of the direct
observation of phenomena. Formal learning sequences are delayed
unti] later in the program to take advantage of the students
reaching the appropriate developmental stage. As the student
progresses through the modular sequence, additional formal questions
are evidenced. ~
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Question

The needs assessment clearly delineated the interests and concerns
of students. The Piagetian model forms a theoretical base into
which these interests and concerns can be intercalated. The
purposes have been clearly delineated and a rationale for their
achievement deveioped. The assumptions, values and goals have been
published, widely distributed and commented upon, and form an
agreed upon base for curriculum development. ~ _
4: Is the content of these instructional materials scientific Ny
correct? \

To what degree are the instructional materials scientifically
accurate?

Distinguished biologists such-as Russell Stevens " Bruce Wallace,
Val Woodward and others were involved in the initial corferences to
delineate a content framework. Materials were prepared by skilled
teams of writers including both scientists and educators. The
materials, in turn, have been reviewed by additional content
specialists to insure accuracy.

To what degree are the instructional materials scientifically
current?

As noted in A. above, consistent involvement of outstanding
scientists and educators in every stage of the developmental
sequence has insured the.most modern of cortent as well as its
accuracy.

Is the content of these §nstrué%iona1 materials aimed towards
training future scientists or toward a scientifically literate
population? "

Out of a typical Middle School population, less than 50% will

be going on to college and of that number less than 5% will

pursue careers inkgggéﬁEET» Therefore, the major aim of the program
has been directed~toward a scientifically literate population.

This does not mean, however, that the science directed student

will not profit from development of cognitive skills, logic,
critical thinking, autonomous learning, responcibility, decision-

making and the scientific approaches to problem solving that are
intercalated in these materials.

What portion of the discipline and approach to the discipline is
represented by these instructional materials?

At the Middle School level the curriculum slot is labeled science.
The major Human Sciences emphasis amonq the sciences is on biology, as
studies indicate it is the discipline of greatest immcgiate
interest to students of this age. However, engineers, earth ‘
scientists, physicists, chemists and others have been involved in
the development of cross disciplinary activities and social scientists
have been employed to aid in the cooperative development of the
interface focus between science and social science so characteristic
of this curriculum. ~ ¢
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Question

A.

[ ]

Additional questions ar evidence.

The materials of levels 1 and 2 have gone through an extensive
testing program, and are in the process of being rewritten on the
basis of feedback obtained from their use. Level 3 materials

are being tried out in schools this year. When all three levels
have been evaluated in the classroom there will be a complete

review of the program to insure the maximum effectiveness of
sequencing of materials and the interdigitating of normally discrete
science disciplines together with societal concerns.

5: 1s the content of these instructional materials educationally
sound?

Do you anticipate any adverse reactions to these instructional
materials? Are there especially favorable reactions which
may also be anticipated?

No one can guarantee a curriculum to be free from potential adverse
reactions. There is almost no textbook that has been free of
criticism from one splinter group or another. In the biologicai
sciences, because they deal directly with humans and their

behavior, we could expect Christian Scientists to be exercised

about the germ theory of disease, Ccatholics concerned over
population control, anti-vivMectionists against the classroom use
and presence of animals, negativism from anti-evolutionists,

and protests from those who feel that reproduction is not a fit
topic for school children. ‘ :
We have taken every reasonable precaution to avoid offending any
particular group and to present a balanced and reasonable account
Jf the sciences in their social setting. We cannot, however, in
good conscience, bowdlerize the discipline to remove every ]
potentially contentious item. To do so would leave the curriculum

a bland pudding of morphology, systematics and chemical formulae

to which no one would object, simply because the curriculum has

no interest for them. We have attempted honestly and straightforwardly
td cover relevant scientific information without unduly upsetting the
flat earth society, astrologers, believers in the occult, food

faddists and others who tend to take issue with scientific information
at variance with their own belief system.

The implementation plan for the material is such that parents,
pupils, teachers and administrators are involved in full and frank
discussions of materials prior to their introduction into the
classroom. In areas vhere a sensitivity exists, such as human
reproducticn, this sensitivity is called to the attention of
administrators and teachers and discussed with’ parents. Fortunately,
the program is so structured that specific activities can be
removed from a given topic area within a module without completely
vitiating the thrust of the module of the specific topic area.
Activities are supplied in excess of what will normally be dore in
order to make valid choice passible. An especially favorable
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attribute of the program is the ability to tailor it to a set of
community meres or for a selection of activities within a module

to be made available to the students, as the student has no textbook
but selects only from a panoply of activities. Thaese opportunities,
unlike the situation with the standard textbook, offer a flexible
content and order of materials so as to make certain materials
available to students who are ready for them, and to deny access

to such materials to students who are not.

On the basis of classroom trials, we have had exceptionaily
favorable reactions to the materials. Especially strong points
commented upon have been the flexibility of the materials, their
applicability, their high degree of interest to the student, the
developmental approach, the individualization, the proceed-at®
your-own-pace timing, the self-evaluation and the noncompetitive,’
non-threatening nature of the materials to each individual student.

B. Does the content approach present any special difficulties for the
students at the age and development level targeted? °

One of the strong features of the program is that the content and
approach have already taken note of the cognitive, affective and ,
maturational stages of the students of the age and developmental -
level targeted. The variety of materials presented offers

students opportunity to exercise skills that they have already
developed, and to develop skills they do pet yet possess. This

variety appeals to studentc of varying ability, those who are

passing formal thinking stages, and those interested in a wide

variety of science-social, problems. The program has been tailored

with a variety of learning styles and types, ahd in the absence

of rigid proscribed sequences, obviates diffiqulties met by

materials that "have" to be accomplished in s quenge.

C. Are there any ctudents for whom this content/approach should
not be used?

We have had no experiences with student populations that have
20t found the pregram effective. The choice of activities and
their seauencing appeal to wost students. Students who have been
brougiht up on 3 rete merory, rhetoric of conclusions approach
to science and education in general, may be initially disturbed by
being on their own with minimal teacker guidance for this program,
but soon core to p«~ticipate in the overall classroom activity in
s constructive fashion.

D. What are the instructicral materials’ strategies for dealing with
«alue-laden areas?

In addition to the publications that provide an insight and overview
of the entire program, each module has a Teacher's Guide that
includes all student activities and instructions to the teacher
relative Lo each. The activities wiihin a rodule are divided into
problem areas. The number of students who should be working with
a given activity is listed. ~
285
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The focus of the activity and its objectives are clearly de]jneated.
The teacher is provided with additional opportunities for students

who wish to pursue the given activity further, and teaching considerations

that warn the teacher of potentially sensitive areas and how to

. deal with them are elucidated, Problems are selected to encourage

Question

students and questions the teacher could use for interaction with
students are presented. Teachers are also provided with information
that facilitates student self-evaluation, and with data as to how

to elicit student choice of problems. The teacher's guides which
accompany the experimental materials are undergoing-revision based

on te:cher feedback and should have any current inadequacies
rectified.

Additional questions or evidence relative to content.
i

The content implied by the term science is vast, and when to this is
added the social implications of scientific material, curriculum
developers are faced with critical decision making regarding
selection of materials to be covered. No attempt has been made

to cover 11 the fields of science and social science, but a
judicious sampling of the sciences and their social relevance has
been made. In terms of the developmental stages of the students,
content has been selected that will most 1ikely be effective for
students who are largely in the concrete stage of cognition.

6: Are the proposed and anticipated outcomes of the instructional
materials desirable? ‘

What are the anticipated impacts of these instructional materials on
all consumers?

(1) Students - To learn how to learn,-to develop multifactor
approaches in seeking alternative explanations to problems.
To make cross cultural comparisons of critical biosocial
issues. To analyze controversial issues for their empirical
___ and ethical elements and deal with them in socially constructive
ways. To draw upon a wide variety of resources as elements
of creative thinking. To develop an understanding of man
as a social and biological being. To develop confidence
that phenomena are explicable. To practice in real problem
contexts such specific inquiry skills as observation,
interviewing, information display, decision making, analysis
and question asking. To develop interest in and curiosity
about the future. To gain experience in the potentialities
and limitations of the methods of scientific and social
investigation. To develop individuality and tc encourage
reflection on the democratic core values which lend stability
to American society. 28,.
J
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(2) Teachers - To make the teacher a true intellectual resource.
- To free the teacher from routine managerial tasks. To
give the teacher more time to spend individually with -
students. To create a student centered evaluation system
to free the teacher from grading constraints. To allow
the teacher to recognize his or her potential as an
_'“Eﬁucator.

(3) Administrators - To meet the educational needs of the
community being serviced. To provide a depth and
breadth of educational experience to maximize the
effectiveness of the teaching situation. To accommodate
to a wide variety of student interests and abilities.
To.involve parents apd community leaders in curriculum
decisions.

Which of the intended effects would be realized as a result of
using these materials?

While it would be simple to say that all of the factors in A.

above should be realized, local constraints, personalities,

training, background, school organization and community mores will
not allow all of the intended effects to be realized. However,

even if only a fraction of those anticipated impacts were to be
réalized, the program would have been successful. In trial
situations, where none of the anticipated impacts have met with
negative response, the demands of time, class size, and other factors
not related to the value of the materials have militated against

the accomplishment of all.

What unintended effects might you anticipate as a result of using
these materials? -

In the hands of the careless, slipshod, or unprepared teacher, these
materials, as any classroom materials, could be perverted- to
unanticipated ends. A teacher who did not see the program as. an
opportunity to interact with children, but rather one which required
no teacher participation, would cause a great deal of the curriculum
design to be vitiated. The converse is also true. A teacher who
insisted on being the center of all classroom activities and not
allowing the students to achieve their own potential would seriously
affect the open autonomous learning pattern built into the program.

Is the content and approach of these materials fair?

Every effort has been made to avoid sexual, racial, ethnic, and
religious bias or stereotyping The illustration program shows boys
and .girls in a wide variety of activities but does not reinforce
stereotyped patterns. The materials emphasize minorities and stress
ethnic contributiors to science and society. In its social and
science orientation, the program is devoid of religious bias or
religious emphasis. 28’1 .
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E. What are the important process Caatires?

.o The major process features are listed in A. above. In terms of
science specific process features, the program includes observing,
questioning, describing, speculating, interpreting, valuing,
choosing, verifying, comparing and experimenting.

F. In general terms, it can be stated that no curriculum developer
knowingly proposes or anticipates outcomes for instructional
materials that would be undesirable. Therefore, desirability becomes
3 relative matler of who desires and to what purposes. Honesty

may be desirable in the eyes of some, b?f not in the eyes of others.

This question assumes that there is a given set of desirable character- .
istics on which all are in agreement. f this were true it would
be easy for the Mational Science Foundation in its curriculum °

. activities to demand these as the desirable outcomes of education.

Question 7: Do these instructional mater%a]s present implementation
problems for the schools? '

A. Is special training needed by teachers to use these instructional
materials effectively? )

The content is not beyond the ken of the average middle school
science teacher. The methodology involved, however, while it may
be familiar to most, has not been that commonly employed in '
their own classes. The teacher's materials provided are adequate
for those who will read and follow the program as outlined.

. Any program is helped by special training. It possible to be a
~ self taught painter or singer, but professional lessons increase
the proficiency of the learner. Similarly, teachers can be self-
taught or expedited towards a given end by an implementation
program. While training is not essential, it would be markedly
helpful.

B. Do these maturials pose any special problems for existing
organizational structure within the schools? :

The instructional materials are designed to fill the science slal”
currently existing in the Middle School curriculum. They do not
require special laboratories or esoteric equipment and should

fit easily within current practice and organizational structure. They
require no redefinition of the curriculum, but may encourage

closer cooperation betweer the science and social science teachers

in a given institution. ‘

C. Are the costs of these materials realistic?

The modules have been carefully costed out and are price competitive
with other multimedia activity oriented programs.
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" Question

o
L

Do the new iﬁstrucgional material§ require any snecial Tearning
resources? ' ' > ;

They reduire nothing not now normally found in schools. The

modules are self contained with all necessary printed matter,
forms and media. '

Will the new instructional materials require school districts to
establish opticnal classes?

The materials, by offering a wide variegy of activities within each
module, ard specifically designed not to require optional classes.
Activities ‘are gt varied levels of difficulty, at varying interest
levels'and, if values contrary to the viﬂues of the community are
anticipated by use of any giyen activity, it can easily be removed
from the sequence. The flexibility of the materials appeals to
interests of students with a wide range of abilities and allows a
clase of mixed achievement to work’ together as a unit.

Additional questions -and gvidence.

The initial needs assessment dictated early that the curriculum/be
non-threatening, fit the existing, school slot, and require no
special training or change in ordanizational structure in the
schools. They were designed to be cost compecitive, use common .
materials and cover the range of student abilities and interests
in any given class. ‘

8: Arg the costs for implementing these instructional materials
reasonable? /

What are the expacted total dollar costs for implementing these
instructional materials? .

In experimental format, a complete module containing all necessary
materials for learners, teachers, staff, training personnel,
installation, etc. has been around $200.00. There are five
modules in each of the first two years, and four modules in the
third. Discussions with commercial publishers indicate they feel
that the cost per module will be competitive. Efficiencies of

- mass production should bring module costs under $200.00. It should

be noted that one $200.00 module provides approximately 8 weeks of
instruction for up to 200 students per day, which makes the
cost per pupil per year negligible. L

/

:

What are the costs of continuing use of the instructional materials?

There are no support service costs. Depending on how many students
use the mdterd S, the expendable items are replaceable at a cost of
$20 to $30 per year per module. ~
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Question

What other ways might the school district spend’money to reet
the same need? S

As qo_other comparable program exisfé. there is/no way to purchase {
a similar program. The other alternative would be to purchase
textbook oriented programs of instruction for the middle school.

. What are the expected costs of comparable instructional materials?

————

There are no comparable instructional materials. Costs of other
federally supported projects that reach this target population, such
as 5CIS and ISCS are in the same price range as the Human ‘
Sciences Program.

What non-fiscal costs might bé involved?

There should be no nonfiscal cost, but rather a non-fiscal

credit for those adopting the program. The only time a nonfiscal .
cost could be accrued would be, in this program as in any, if
the materials were forced on teachers who had not subscribed to

the goals of the pregram. The dictation of a new teaching style

not acceptable to the teacher would be deleterious for both ;eacher

and student. , ° \ |
The Human Sciences Program is a unique one where structure and ‘
pedagogy are completely innovative. The costs for all innovative programsJ

afe similar. Human Sciences is no more expensive than other new
programs. ' |

Adqitiona1 questions and evidence.

14

! . .
9. Is the management/organization plan adequate for producing

\

( these instructional materials? a ' f
!

',Eas there been adequate opportunity for interested parties to
] ‘ ' .

rovide input-into the development? |

Yes, the model adopted for curriculum implementation and instructional |

improvement involves inputs from private enterprise, the scientific n,

and educational communities and governmental agencies. It

operates with a sequence of organization from a coordinating |

group, which is a national level committee representative of i

government, industry, professional scientists, biologists, science .

aducators, science curriculum coordinators and middle school .

teachers. The coordinating group interacts with regional centers /

staffed by several master teachers equipped with the resources

prescribed by the program. These, in turn, work with teachers

from the community centers who adjust the curriculum to the L

demands of egional and local settings. This activity includes '

working with parents to engage their interest and support for / :

the new course. Feedback traveli from the ;ommunity,centers back
’ <
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to the regional centers and the coordinating group and to t‘e '
schools and ‘ultimately the ind{vidual students. Literally hundreds
of people have been involved in the structuring, development and
implementation of this program. .

B. Are there adequate internal monitoring procedures for the project?
Yes. Constant evaluation of each module and each activity area
Within the module provides continuous monitoring of the materials
and the reactions to them. This monitoring feeds back into th
revision cycle and is apparent in rewritten material. /

J , 1
C. Are ther€ adequate external evaluation procedures for the project?

An external advisory committee oversees the entire project and
« provides policy guidance under the chairmanship of Dr. Paul
DeHart Hurd. In addition, content reviewers check for content
accuracy and modernity while other reviewers check for: \
pedagogical continuity. - i

D. Does the projert seem to be top heavy administratively?

\ |
The project administration is tailored to the tasks to be accomplished .
Spartan administration and minimal bureaucratic control are two
key words in the administrative design. Administration is
considered adequate and flexible, ~

E. Is the project staff providing adequate information to NSF?
Yes. In the term of quarterly reports, periodic ccrrespondence,
information on changing personnel and directions and consultations
with the NSF staff, both in Washington, D C. and Boulder,
Colorado. NSF personnel have been invited to test schools and .

- test centers and have visited both. There is a constant dialogue
between the National Science Foundation and the project staff
regarding project progress and changes./ ~

‘ ~
F. Additional questions or evidence. -~ -

The track recard for this program speaks for itself. An entirely
new model has been created and materials produced for three ‘years
. of classroom instruction with commensurate evaluation, testing,
. feedback and revision. | The program is now at a stage where it
can begin to be passed into-the hands of the commercial sector
~~ and madé available for teachers and students. The fact that it
* has actracted a great deal nf attention in the academic communities
and favorable reaction indicates a soundness of design. The fact -
“that two comrercial enterprises are anxious to publish the material
indicates that it has a salability worthy of private investment.
/ The management. education plan had to be adequate to achieve these
/7 goals.
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D. 12. c: HSP (panel 5): Panel ‘Respdhses to 9 Review Questions

-

Question 1: Is there a genuinB need for-these instructional materials?

The HSP staff conducted a needs assessment as early as 1966 with several
additional conferences, checks, and feedback programs designed to.seek
direction from schools, students, and the public. This needs assessment

. ~-is considered by the panel an important feature of the project. .

5,,". 1‘ .

Some of the needs to which HSP responds include: )

1) Tlearning materials specifically for the middle and junfor
high schools, ) .

.2) materials which emphasize societal needs,
3) science for the middie school years which emphasize the

interrelationship of science and society, science discovery

and application, science and other academic disciplines, _

4) a curriculum with the student and his/her immediate environment
as central to the activities, -

5) a program that cansiders issues, problems and values as well
as basic content, ‘

'.

6) materials appropriate for all students in grades 6, 7 and 8,
07) materials that allow choice, sequencing by the student, and °
individual approaches.

These needs are generally identified, discussed, and advocated by current
educational leaders, researchers, and philosophers.

Materials are generally appropriate for the diversity of stu
maturity during the tiree-year middle or junior high school years. -
program could serve a potential three million students annually.
developers report that the program will initially reach "no less t
ten percent" of this population with an anticipated goal bf fifty percent
if national implementation programs are conceived and supported.

The HSP represents a unique program with the previously listed charactexis-
tics. In addition, HSP can be described as a hands-on, student centerad
individualized, and interdiscipTinary learning experience. The non-
texfbook nature of the program makes it unique. The panel ‘endorses the
developer's claim that no viable alternative materials with these charac-
teristics exist.

Questior 2: Is there a market for these instructional materials?

At present, many types of middle school/junior high school science

23
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programs revolve around the use of a textbook. Thus, the Human Sciences
Project materials add a significant dimension to available science .
curriculum, . ’ ’

Because of the modularized approach, this curriculum, or fractions: thereof,
can be used within present science courées. The Human Sciences Project
could be offered as an alternative to or replacement of the present middle
scheol science program. . '
5 topics not traditionally presented in
the targeted grade levels, some in-service teacher education must be

Since the curriculum project treats

+ in¢luded in any implementation program. The training should include

discussions of handling potentially sensitive issues (e.g., divorce)
¥3S well as reviews of basic biological and social sciences.’

The panel is not aware of any similar materials which have been produced

by commercial publishers for the same audience. Since we believe that

this project is a good a1Lennati¥e:49—pxeseﬂt—seéeﬂee—earrituia:*we‘”"“"
hope that commertial publishers eventually will consider developing

materials with characteristics listed in the answers to question 1. However,
we do not expect such action until the basic developmental and feasibility
studtes of the Human Sciences Project are completed.

Question 3: Do these ﬁnstructional«materials;gossess a clear purpose
— and rationale? .

The instructional materTals possess a clear purpose and rationale. The
panel *agrees with the stated assumptions that, by using the materials,
cognitive skills such as problem solwing and critical thinking can be.
learned as can other elements of the curriculum?

The panel agrees with the project 'staff that "values inherent in the
curriculum are critical thinking, autonomous learning, assumption of
responsibility, cooperative efforts in classroom endeavors, shared mana-
gerial responsibilities between student and "teacher for the classroom envi-
ronment, decision making, evaluation of data, dealing with problems,
self evaluation of individual performance, scientific approaches to
problem solving, and value Judgments based on evidence."

The instructional materials allow for the fulfillment of the assumptions
and the goals since, by design, only those units acceptable to the;parents,
teachers, administrators and community members would be used.

The general groupings into which the curriculum is divided are wel?
conceived. In addition it provides for choice on the -part of both student
and teacher to design a cohesive package to fit the educational needs

of the community. The field testing procedures will -provide feedback
which will allow the staff to revise, add and/or delete materials. The
final product should be a curriculum which is clear and understandable

to most students in the target group.
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The modules were designed 1) to meet the concerns and interests of the
students and 2) to focus upon the interface of the natural and social
sciences. The educational effectiveness of the modules is plausible
since the materials offer the use of direct experiences as well as
phenomena through observation as theblearning mode. :

P4
z

Question 4: ° Is the content of these instructional méteria]s scientifically
correct? i : : .

The materials are scientifically accurate. The thoroughness with which
- internal monitoring is performed assures accuracy and currency. .

The panel feels that man} areas are superficially covered rather than
in-depth. As a result the program addresses itself toward developing a
scientifically literate society. The materials, although human biology
oriented, have had input from other natural sciences as well as the
social sciences.

.

In telecommunications with review parelists, *the project staff indicated

that some of the materials which do not fulfill the stated cbjectives are
being removed or revised. .

Question 6: Is the content of these instructional materials educationally
sound? -

The fact that the HSP program addresses itself to current problems suggests

that portions of the.curriculum could possibly lead to controversy and

difference of opinion. The availability of modules on these issues,

however, is an attractive feature of the program.

The materials are educationally sound. They are individualized in a
manner which gives students the freedom to respond, the freedom to choose,
and the freedom to proceed at a chosen rate. HSP is not a course or a g

=2 course sequence in the traditional sense. Its modular nature provides
opportunity for schools, teachers, students and communities to structure
the kind of program that is meaningful to them while providing a resource

. of suggestions which-are concerned with meaningful and significant topics
in today's society. v

i

Compared to other available programs, the HSP program is less dependent
upon student reading ability, interest of all students, anc general
ability, motivation and level of maturity. The approach to HSP content,
if handled in the manner recommended by the developers, insures that
-students at different levels can be accommodated. The materials and

the approacn, largely because of the nonprescriptive characteristics,
appear to be equally appropriate for all students.

~

The HSP progrdm includes a large number of . supplementary instructional
aids to help schools, communities, and teachers use the materials
effectively. In addition, there is an impressive Teacher's Guide for

- 291
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cach module.- Teachers are provided information to assist with Student -

self-evaluation, with facilitation of further student interaction, and -
with assurance of appropriate handling of issues with indtvidhal students.

Although there has been no attempt to include all’science topics, the

HSP content is educationally sound in the scope,, content and methods

utitized for considering it. The panel is convinced that the HSP materials
completed to date and the results of the field tests to date indicate that -
the materials+are indeed educationally sound. .

Question 6: Are the proposed and anticipated outcomes of the instructional
" materials desirable? ~ .

-

The anticipated impacts outlined would provide expanded opportupities to
middle school students in science education with the focal point being
human science. The panel expects students to find the program interesting
and stimulating. 4 . )

s

Teachgrs may need to develop additional skills to handle the subject
material effectively. “In particular, teachers would need to be prepared
to handle reactions of students to the social issues that are-treated, in M
certain modules. ‘

School administrators and boards of education may ‘be placed in a position
of defending the adoption of the materials because of the explicit nature
of certain sections on development and reproduction. The target popula-
tion, becallse of its diverse level of mental and physical development, may
need to be selectively screened to provide alternate activities. This
sameé problem will be ‘experienced with certain_non-sensitive materials
because -some of the activities seem to be simplistic and would not chal-
lenge the more mature students in the middle school age group. . However,
because of the modular approach to the learning acCtivities, selective
assignment based on the needs, abilities, maturity and interest of the
user can be 2asily arranged, " .

v -

-

The panel recognizes the need for educational activity with socially
sensitive material. Potential users of HSP should be cautioned that there
is some of this type of instructional activity included. The panel suggests
that there may be parental reaction to the introduction of a few module
topics presented for review. -

There is no discernible sexual, racial or ethnic bias in the material
provided the committee. There may be some selective use of modules de-
pending on the sex of the student. However, this is not because of

sexual bias but rather as a result of the varied maturity levels of

students in the targeted age group. :

Question #: Do these instructional materials present implementation
problems for the schools? ‘
S
To use these instructional materfa]s‘effectively teachers need skills in
the use of individualized instruction procedures, self-paced Tearning and




.

—

the inquiry approach to science. Depending on their background ahd
experience, teachers may need special training in order to guide students
of various levels of maturity through those activities which deal with
human growth and behavior. :

If a school official does not recognize the validity of indjvidualiza-
tion and self-pacing, the traditional structure can be adapted to this
program, The freedom and responsibility to be assumed by -the students
can be introduced gradually with a minimum of schedule changes and class-
room reorganization. It should be recognized that teachers who are to

- direct more than *wenty-five students at'a time in this type of program

will need some type of classroom assistance (school aided, student
moni tors, or peer facilitators). The panel would like to emphasize
the importance of the teacher commitment to this learning approach. i
The modules are multimediated and cost-competitive. Most of the resources
ngeded are normal budget items or availahle within the school.

" If a school district chooses to adopt the complete set of modules, the

administration may wish to conduct the parent orientation program reconm-
menaed by the project directors. It should be made clear to-the parent
that there is provision for students to choose topics within a given
areas as well as to, Choose areas in which to work. Procedures should be
established which provide parents, if they so desire, with the opportunity
to participate in ‘their child's choices.
* 7

Question 8: Are the costs for implementing these instructional materials

reasbnable? s

3

The ‘materials costs for'the program are no greater and, possibly, less
than the costs of other junior high school science programs. Similarly,
refill costs should not exceed current costs for middie school/junior
high school science course materials. © - )

" The present form of“the HSP curriculum does introduce subjects which

have potential psychological and/or social impacts. For example, modules
on the topics of divorce, death and reproduction.are being tested. Thg
panel believes that these impacts may be minimized in three ways; .

1) Because the materials are modular, any topics can be eliminated
from the program. .

2) The project staff and f?ia] centers are undertaking a careful
study of all materials. This study includgg reaction
parents as well as students, The panel believes these t
will result in an identification, and revision of potential
sensitive areas. . . N

3) Orientation pkogrgms can help'teachers predict and cope With
individual student reactions.
‘ 295 >
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The panel believes that a school need not eliminate ) topic from the
curriculum solely because it is socially or psychologically sensitive. ]
Programs which will better prepare teachers to teach such topics should

be funded. .

Ques!ion 9: Is the management/organization plan adequate for producing
. ~ - these instructional materials? .

-
Answers to questions addréssed to the directors of the project disclosed
a well organjzed Plan of consultation with educational administrators.
, teachers, parents, and scientific writers. Monitoring, feedback, a -
materials modification -take place and are observed directly by administra-
. . tors of the -project. Evaluation procedures are currently underway. The
- administrators appear to be well informed about all phases of the project
which indicates that there is neither a cumbersome excess nor a shortage
of administrative direction. The management/organizational flow chart o
includes job descriptions. NSF has been adequately informed through
periodic reports, correspondence and open tommunication. B

-

°

On the face of the materials seen by the panel, nianagement/organization
plans are demonstrated to be excellent and well-executed. )

- £
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D. 12. d: - HSP (panel 5):. Individual Panéligts' Responses to 10th Review

.

. a, ;
Question: What are your general impressions of the curriculum?
— . 5 R

- Panelist: Dr. Daniel F. Burton .
Some input should be made to certification agencies, tq appropriate
.departments of teacher training institutions, and to teacher organiza-
tions that develop standards for certification for middle school teachers.
Middle school teachers should be prepared broadly enougn in transdiscipli-
nary programs if this kind of instructional material is to be adopted.

Middle school age group youngsters will begome less numerous each year,
therefore fewer openings will exist for new teachers. Attrition is not
apt*to increase teacher turnover as rapidly as growth did. Therefore,

an in-service program will be needed even if future middle school teacher
certifications are based on broad curricula. Implementation costs must
include such in-service training.if the program is to be adopted broadly.

Panq]ist{ Mr. Wayne E. Carlson

As a parent I ¢ enthused by a curriculum of «inquiry being developed for

11-13 year olds.. In reviewing the intended goals of the project such as -

free choice of activities, opportunity for self direction, interaction

with a lot of people, developing a realistic sense of self confidence ©

and competence, developing a sense of ‘pride and responsibiTity and getting *

pleasure and satisfaction out of learning; as a parent one cannot help

but be enthused. Learning how to cope with change i¢ one of the most

important life skills today. The organization of the four general divisions -
. introduction to change, change in non-human organisms, change in humans,

and change in non-living things - is very relevant in guiding youth

through an appreciation of change and its role in*their life and the-world

in general. ) .

. L)

As a parent, there are some new aspects of the program which I particu-
larly like--inclusion of the social sciences; however I naturally have a
. concern that parents be advised of these new:programs so adequate under-
- standing and support can insure continuance of this new approach. This
will mean the need for some adult education on some of these topics like
divorce and death. [ can envision some teachers rot being prepared to
deal with these adequately, especially if either of these are occurring
in the child's home at the time these modules are being introduced. This ]
is where parental support can be so valuable. It is therefore essential : '

4

to keep parents informed. . ) e

The materials are very well written and apparently the project of devélop-

ment, implementation qnd evaluation are very well organized and-managed.

An excellent product is emerging. Continued funding including funds

for evaluation is encouraged. -
- 2F0
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Panelist: Sister Shirley Corbliss

The Human Science Program responds to the very diverse needs of the
. target group, by the individualized, self-paced, inquiry approach it
takes. While I see the necessity of providing teachers with opportuni-
ties to develop the skills to adapt to the type of educational approach,
I believe that the benefits that can be derived from this, type of program
by students throughout the country are well worth the cost, which in most
Cdistricts will be minimal. '

s . e . L U .
It cannot be stressed enough that teacher commitment is jmportant to
enable students to derive the greatest benefits from this type of program.
Teacher enthusiasm is contagious and teacher education institutions can
provide the opportunity for the kind of exchange that is most beneficiale
» for teachers adopting a new type of curriculum. *The ability to develop
) a relationship with the local community which will enable the teacher to
_help the student choose wisely and ‘well from the multiple topics treated
in this curriculum is enhanced by opportunities to find dut how other
teachers in oth.r communities did it. ] i

This type of program can be a very important component of educational

improvement in urban areas and serious consideration should be given to
. the funding of implementatien programs, especially for urban school

populations. ° .

panelist: Dr. Richard A. Q?dge ,
The Human Sciénce Program represents apparently a unique entry into the
junior hfgh and middle school population to provide an integrated science

experience utilizing the human organism as the prjnciple instructional '
focus. It seems quite appropriate to use this focus since learners in
the 12-14 year age bracket tend to be self-centered and respond to intro- ¢ -
spective study. Because there apparently is little available material in
a formalized.quelopment curriculum, it seems the focal efforts are praise-
g vorthy. Wwhile' 1 fully agree the values structure of the project covers .
what might be categorized by some as socially sensitive material, I
believe the information must be presented to this age group from a clear
scientific point of wiew. However, the wide diversity of maturity among
representatives of this age group does lead to certain problems concerning
-value-laden and sex education efforts. Some of the provided examination
materials could not be accepted from the scientific information standpoint
by immature learners in this group. In particular, caution:toward the
presentation of explicit material related to sexual development and
operation must be exercised; not that the learner should not be taught
this material, indeed probably rieeds exposure for his own social develop-
ment, but because certain parents may object to the educational system

responding to potentially sensitive subjects.

R

WRile the above reactions are valid for certain produced modules, I hasten

to point out alternative activities and great flexibility for instructional

content exists in the developed programs and,, thus, teachers can selectively
r choose activity materials for educating the youth population targeted. 1

£
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g?ﬁ:ngly f®el, however, thgt teachers undertaking the Human Science
Program curriculum will need intensive workshg!,experience to successfully -
present the materigl and deal with student reattions “to material as well as
+ . parent and public input. Very careful evaluation of the school community
ad instructional ‘environment should be undertaken before introduction of
certain modyles. I should not want to dwell tog Tong on this aspect of
the program, however, since this represents only a portion of the excellent
material developed and, because of the modular approach to.the instructional
plan, alternative materials are available so that a complete course,can be
offered to-many diverse social attitutles. T .

[ 4

[ would make a strong plea here, however, to provide for implementation
training sessions for teachers Preparing to offer thege curricular
materials. Yo do Tess would limit the effectiveness of the.program
and could, in fatt, result in parental reaction which could cloud the -
overall excellence of materials developed. : . L

Panelist: Dr. Roger W. Hanson T - ‘- —=

reservations which | might have had were personally answered by the -
project director ard his staff., They'were aware of some censtraints
Which may affect the atceptance of certain modules.

Unfbrtunately this progfam may be somewhat 1imited because of the lack'
ofdmiddle school development--a system which appears best able to accom- |, - .
« modate it, - : . ) . v

. &

Panelist: Dr. Fred D. Johnson ~ - _ <

The Human Science Program is very impPessive. Basea on my experiences
in public schools, I-am convinged that the middle schoot curriculum,is the
ar@a in the greatest need of improvement, The Human Sciences' program is
one of the most promising-efforts_that I have seen. The other major
efforts in this area have emphasized physical science concepts.
¥ The Human Sciences' approach is lTogical and consistent with the philosophy‘
of the middle school. The curriculum is buitt around leading psycho-
togical research for Children of middle s~hool age. This curriculum pro-
* vides students an opportunity to engage in biological and sociological,
activities that-are relevant for students .at that.age. '

LY

. .

I would recommend to the staff that continued creative and critical
thought be given to student evaluation and teacher preparation models.
Research and revision must be continued .in' these areas if the materials,
are to be implemented opn a widespread basis. ) et

Parfelist: Mr. Andrew H. Miller

The Human Science p ogrém is an extellent modular, middle school program
that has many flexible possibilities. The Program can easily be adjusted

‘e |, 2.'9 7 . ’
) ,
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-to‘a particular region of the country without damage to the HSP as a
wholes, Controversial issues in the program such as divorce and death-.
can be omitted if parental pressure is strong enough. The withdrawal of
these pregrams, although depriving students of needed discussion, does pot
damage the HSP in any way. ~ . ’ v '
f [ . :
The HSP staff is'definitely an experienced group of educators. This is .
demonstrated by the cancise evaluation of the program. . *
No apparent aspect of the Program was overlooked in the test schools and °
no major implementation problems occurred. The Brogram could not have
been operated by a more efficient group. One impbrtant item that exists
in the test schools is the student's choice of the HSP or the regular t
science program.- This option~is important to retain in the.early stages
of implementation. Overall, the HSP possesses’ tremendous potential for
the future of middle school science. *

Paneligt: Dr. Gerald A. Myers . . : !

The content-accuracy of HSP, the organization of, the projects, the evalu-

ation processes planned, the capability and experiences of the directors,
developing writers and tryout teachers leave little doubt in my mind that

the project is successful to date and wi]].have’an impact-on the middle .
school education of a positive nature. . § . e

L

Panelist: Dr. James M. Stevenson ..

The Human Sciences Program is an excellent example of a curriculum developed
by professionals long active in the field. The information and its format
of presentation were outstanding. The nature of the materials and the
presentation of 1ife problems likely to affect any individual can be in-

. valuable.” Most impressive to me as a psychiatrist is the utilization of

the classroom for self and group examination of problems too often.rele-

., gated to a psychiatrist's office. Discussing divorce in class-brings focus °
to the responsibility one has in choosing marriage partners. This is only

one outstanding example er this curriculum. = ' . ’ .

Séveral problems deserye Studied contemplation. Firstly, the sophistication
level of the teacher is extremely important. Teachers must be given the
opportunity through semin:rs and group meetings to verbalize their own
feelings and frustrations concerning certain subject material. No teacher
should be allowed privy to the dissemination of this excellent, charged
material unless he/she can do so ynhampered by personal judgements. -

Secondly, the maturity Jevel of ‘the age group is of concern. .dgﬂe schooT
age-range,children vary tremendously in their® backgrounds. Somewill.find

it laden with highly emotiona] and social issues’ with which they ‘are deal-
ing. Credence must be paid to the individual in the classroom and his .
high degree of maturity. The material is not acceptable to all children

in this age range. ' ' )

v 2386
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Thirdly, the nature of some of this information and jts’ priesentation will, ¢ - .
precipitate reaction in many comminities. Reproductive material may be

objectionable in some quarters. However, again, adequate preview op-
portunities for-parents may help alleviate this preblem. _

F) . ' . Lo .

_ Finally, I would like to comment on a matter I consider to be of a serious
nature. T have conflicting feelings, but an ovérriding opinion, concerning
the degree’of freedom educational ‘institutions have with Suy young people.
For the past severa] decddes thefe hast been a rapid:replacédment of the
parent as the principal tedcher by the school system. Again, as a ‘
psychiatrist, this is frighten{:% to me. I doubt the institutional . P

setting, however well meaning, san adequately parent our children. I -
resent the license this setting takes in determining when my child is
mature enough for .Certain kinds of ihformation as I seriously question .
_ the efforts of individualized attentidn this-regquires. 1 sometimes feel my
freedom is usurped. Community involvement in*curriculum selection is a
-ndcessity; this ultimately provides more freedom for, teachers and parents

alike.,

Pagelist: Mr. f' Howard Straiton .

It is refréshing to read material in which authors are ‘directing attention
to the fact that "middle school” agéd youngsters are emerging adults.

L .Many have not yet lost their, spontaneous curiosity and adults must address
themselves to the child's needs. = . ' ’

- |

Forty years ago, educators were promoting .the junior high'sgtool concept
because of a recognized need for special emphasis on explordtion and
transifion, school system personnel created "new" schoolsras “junior" .

gh schools. The traditional patterns’ wherg child ceptered elementary

_ school teachers turned their €harges over to the subject centeréd secondary
faculty members, in most cases, were not changed. New oppqrtunities are
being created in middle schools (the juniot high is a middle school) but
tomnunity tradition, existing learning material and'teacher attitudes must
also be changed. Unless one spends considerable time on the scene considering

. the barriers to accemplishing positive approaches to reach each individual
¢tudent, change and anticipated learning will not take place. Many adults -
-assume that eleven, twelve and.thirteen year-olds have become of age ‘and
are ready to put elementary skills to use in systematic searching and °
processing of data. Many also assume that interest "naturally" exists and

- that these youngsters are ready to concepfualize and reflect on the com-
plexities tacing our society based on studies in the natural and social-
behavioral sciences. Co .

¢ Id -

False assumptidﬁs will compound existing problems. Implementation of
these materials must include the close look at each school's target ,
population, teacher attitudes and logistical problems. Conditions that
seem to require continuation of teacher/student ratios of ang teacher-

to thirty-plus students and the broad mix -of interests, abilities and
maturation levels prevalent in many junior high school classrooms are
most significant reasons for teacher concern in. our junior high schools.
...Finding new approaches to learning and.new material are also concerns.
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Ipe HSP program specifically addresses itself jo}tﬂé last twe conmcerns.
Panelist: .Dr. Robert E. Yagerﬂrmuwwp -, -
. o . oo \ .- ) -
HSP as it exists. to date'is impressive with respect to content, teaching .
styles, and format. The materials are designed to meet the needs of students
at_the middte or junfor high Tevel and for society as a whole during the late
1970's. It is the kind of model for whi¢h the Foundation has become. known b
" providing nationq.rleadership. ' . ‘ A L
) P

[ - 1) R
s 2, .

The approach to values, content selection, teaching style, and cursiculum -
format are all examples that illustrate where we are and where we are going
with respect te science education today. TFhe project has sought out, and

" apparently used, some of the best minds and mbst, talented people. R

L ] s ! > R ¢ - ) .

“There is some ‘concern whether there has been a consistent sense of direction” - *
‘during the history of the project. This"is indicated Dy the.fact that there
have been three project directors in a relatively hrief span.of time. The
userand impact of the advisory committee upon i
not alwWways apparent. Perhaps diverse input and some .trial and error are in
actuality, a program strength. Certainly the product » the HSR --as available- -
at this point in"time would suggest such. ° - ST

The program i§ significant and impressive enough that‘early dissemination, and
implementation needs should be established and appropriate strategies developed.
If the Foundation is to provide leadership in developing azd producing major -
- new models for the science curriculum; sych models should Aot be left for "
schools and teachers to find and use as amatter of chance. .
LY " I T »

Panelist: Or. Dean A. Zollmin . )

. .

t

The Human.Scienggéﬁfrogram represents..a najor and important departure from

.. Other middle scho@ or junior high school programs. I applaud the efforts

. to modularize and individualize the curriculim. However; I am concerned \ -

. that both the content and methodology will be foreign to mafy middle sghool
teachers. These teachers may need orientation and education to help them
treat social issues, to’ facilitate individualized learning and to present

- unfamiliar content. Without this training the ‘teachers may attempt to fit

HSP into the more familiar, traditional instructional system.

I wish that docal school districts would take the responsibility for this
type of ip-service teacher edutation programs. -In some cases, the schools
will. However, in many situations. funds, will not be available. To help
provide adequate preparation,funding agencies, particularly”NSF, should he
prepared to support tedching training/programs.

The program, as withsmany others at this level, emphasizes one aspect -of.
science at the expense of others. A school administrator is faced with th
‘choice fof adopting a program which is mostly physical science or one'whicl is °
mostly ‘biological science. Because of the modular.approach, HSP has the.
potential to become brdader in scope--including more physical sciencg. Ahus,
a school official could adopt the program and choose .a balance of thé v rious
! sciences which fit his/her needs. . ) o ' :
| - .300
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D. 13:a: EHN: NSF Descriptive Information
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PROJECT OBJECTIVES: Development of a cross-disciplinary behavioral
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| ]

/‘/

PROJECT SUMMARY
- OBJEGTIVES

v . Explering Human Rature, a year-long cross-disciolinary program of study,

* draws upon concepts, theories, and recent data from the biotogical and
social sciences to enable students to discover some of the essential char-
acteristics of being human. The four units of the course--Origins of
Human Behavior, Childhood and fhe Community, Coming of Age: Managing
Transitions, and The Individual in Society--are.connected thematically by
their focus on the interplay between human universals &nd cultural diver-
sity, and sequentially by their investigation of the four major stages of

—- the human life cycle: infancy, childhood, the transition to adulthood,
and adulthood. . ‘
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Major Learning Objectives

1.

Students will learn that human behavior is the result of the
interaction of many forces: biclogical, environmental, social, )
and interpersonal. A full ‘understanding of an individual's 1
behavior must involve at least four distinct but complementary
perspectives: the human being a S 3 ¢

[yt

T
member-0f 3 social network, as developing through a 1ife cycle,
and as functioning within social institutions. ’

Students will be better able to understand their own behavior

and that of others. Students will learn to think analytically ’
about their. own péFsonal growth .and development, and to empa- ’
thize with others by recognizing the universal patterns .and
differences that underlie individual growth and development.

Students will demonstrate broad knowledge of our own and other
societies. They will identify both similarities (universals)
and differences (cultural variations) in behavior. Drawing on
Cross-species as well as cross-cul tural comparisons, they will
be able to explain some of the bases for such similarities and
differences.

Students will demonstrate an understanding that human behavior
is amenable to scientific inquiry. L )

Students will acquire and/or expand basic understanding of the
scientific method and reasoning skills through the use of an
inquiry approach. This approach involves the scientific w
methodologies- of natural science; anthropnlogy, sociology, and
psychology. Data are drawn from cross-species and cross-

cultural comparisons, from personal experiences, and from

information collected by studants in their own communities.

Students will learn to use and evaluate theories from the
variety of disciplines they are using by generating hypotheses
and testing them against relevant data. :

Students will Tearn to use a conceptual framework that allows
them to explicate value questions, and to recognize values as
an important determinant of- human beha:ior. They will be able
to- study values systematically and to understand why people in
a particular social context hold certain values. 4}

Students will view learning as a shared experience through
participation in cooperative classroom ventures and through the
exchange of information that broadens students™ knowtedge and -
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ACTIVITY PLAN
Development of materials has been completed and the final formative
evaluation is underway and will be completed during the winter of

© 1945-76. A search for a commercial publishers in in process.

_ORGANIZATION AND MANAGEMENT PLAN

Final format{ve evaluation is being carried out by the staff of the
Social Studies Program, Education Development Center. .

"UTILIZATION PLAN | | -

1974. Leadership Training Project
. Information Conferences 7
1975. Teacher Centered Projects

Information Conferences
Leadership Training Projects .

Further utilization activities will "depend on selecting a commercial
publisher.

HISTORY

- The National Science Fourdation has provided support to EDC since 1970
to develop EHN. Initial support was provided based on a need, identi-
fied by the proposers, ¥or cross-disciplinary materials in the behavioral
sciences for secondary school level. o

PERSONNEL
Irven DeVore

Professor of Anthropology
Harvard University

Principal Investigators:

"
in association with:
Robert L. Trivers

George W. Goethals and

Project Director:

Lecturer.

Department of Psychology
and Social Retations

Harvard University

Anita Gil
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 Harvard University
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. D. 13. b: EHN (Panel 3): Project Directdr's Response to 10 Review Que;tions

NSF Staff Note: The project directar for Exploring Human Nature
responded in the somewhat different format below.

Why was Exploring\Human Nature Developed? ‘ '

1. Exploring Human Nature emerged from student needs. The basic goal of
Exploring Human Nature is to help students understand the mainsprings of

ir behavige: iS5 mew TS Tghts 1Tto Their own actions and feelings,
to deepen their understanding of their relationship with their own society,
and to strengthen their sense of connection to people from other cultures.
In other words we believe that given certain conceptual tools, behavior
can be analyzed and comprehended, rather than seen as bizarre, exotic or
random., ’ d s

This is an important goal for students who are at an age in which they

often see themselves as unique, singular individuals. By emphasizing

shared patterns of behavior where these exist between generations, members

of different cultures and members of different subcultures, the course -
_ says to students, "You are not alone."

Implicit also is the assumption that knowledge of human behavior is an
important psychological anchor for adolescents growing up in a world of
rapid social change. It is precisely at this time in their lives that
many students are:making personal and career choices that will affect
their futures. They need and want an understanding of their own behavior
to gain-a sense of competency and control over their lives. As one
Student said, "Talking about behavior, there is no way you can help
thinking of yourself--what motivates you."
In 1970 when development of Exploring Human Nature began, there was no

program Or course of study for high school students that addressed these

specific needs and concerns. Students had_inherited a worldin which w e

~ 7" 'knowTedge had grown exponentially, where generations and cultures ap-
peared to be separated by behaviors, values and beliefs that were
radically different, and where traditional school programs did not
provide an organizing framework for interpreting varied 1ife experiences
or engaging students as active participants in the search for directions 4
and goals. v

2. Exploring Human Nature was a response to educators' dissatisfaction
with the strycture of high school curricuia. In the sixties most high
school currficula still reflected the university pattern of compart-

: mentalized specialties composed of Separate academic disciplines. As

’ students inherited a world that appeared to be filled with "shreds and
patches" of know) 2dge and information, so high school- teachers inherited
an educational structure that carved up-reality rather than attempting
to deal with it holistically. Education was viewed as the transmission -
of separate insights into 1ife rather than *“e development of an integrated

’ perspective. Many teachers and administpe urs. felt that not only was the
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traditional curriculum failing to address adequately student needs or
provide a structure for ordering and assessing life experiences. but that
they were experiencing increasing difficulty communicating among themselves.
These factors reinforced our goal of developing a program that would bring,
together several fields of natural and social science to provide a model

for the exchange of perspectives, ideas and resources--a forum in which

student concerns would be spotlighted.

Hre—was i o cultures. Both

student and educator dissatisfactions were, in the final analysis, different
reactions to a larger problem--one that.C. P. Snow has called the "two
culture dilenma." To the extent that the rift between scientists and
humapists--between these "two cultures”«-remained unresolved, the relation-
ship bétween scientific knowledge .and questions of human value and import
remained obscure, and scientific literacy in the population at large
remained more rhetoric than reality despite the tremendous dissemination

6f scientific information in the popular media. Moreover, exponents of

the "two cultures" were impeded from talking to each other as much by

their mutually unintélligible vocabulary as by the traditional structure

of academic departments. ‘

It was for these reasons and.to meet these needs that a cross-disciplinary
program of study for high school students that examined human behavior
drawing upon information and methods of thinking from the fields of "
biology . anthropology, psychology and sociology was developed.

Does the Course Respond to Current Needs? ) —
We answer with an emphatic “Yes," for the course emphasizes:

1. Development of scientific literacy and methodology. Students are asked

throughout Exploring Human Nature to participate actively in the methodolo-
__ gies of the behavioral sciences--observation, experimentation, interviewing,

using photography and naturalistic film as data, interpreting and analtyzing.

They are given-the opportunities to grasp and employ the fundamentals’ of

the scientific method of inquiry, to develop skills of observing behavior,

to order and interpret observations, and to develop hypotheses that are

then tested against new data. .

< |

For eXample, the skill of hypothesizing is called upon early in the course

and continues throughout. 1In Unit 1, The Origins of Human Behavior,

students are asked to analyze and evaluate the results of playing out the

Natural Selection Experiment in different environments. In Unit 2, -~ |

EthEHEEELjﬂELJJEiJEFPEEUJaLa they hypothesize about the relationship between

types of activities and the development of certain personality traits in

childhood. They test their ideas against-data from other cultures, and .

apply those hypotheses that seem valid as ‘they design their own world of ”
~_._childhood for the future. . -

. Students expand their understanding ‘of the scientific method in Unit. 3.
Coming of Age: Managing Transitions, by learning to use and evaluate
various theories on the dynamics of adolescence. They analyze individual .




case studies, and test the explanatory power of different theories in
helping them understand the realities of their own trarisitions from .
childhood to adulthood. In Unit 4, The Individual in Society, they

integrate the theoretical perspectives of the course and the hypotheses

ghey have formed along the way in solving larger problems in community
esign, ,

8y participating in these and other iviti harr .
e n throughout the year, students replicate the processes of ‘ ‘

‘scienié}@nq the scientific method in the advancement of knowledge.

2. Personal. and National Priorities: In order for Students to become
effective and-"knowledgeable participants in their own communities and
nation, themes ang’ ybject matter of interest and personal usefulness to
young adults as wel¥. s national educational priorities guided the

selection of core progr&n .materials, \

Specifically, Unit 1, The Origins of Human Behavior, enables students

to examine the relationship between their biological makeup and everyday
actions. In doing so, it provides them with a sense of commonality and
community with other living creatures, and lays the groundwork for
considering the universal heritage of all peoples. . In this time of
ncreasing global diversity and unrest, students explore the basic needs,
drives, and capacities that exist despite social or cultural boundaries.

Unit 2, Childhood and the Community, examines the socialiZation process
in different societies and the importance of early learning environments
and:experiences for the later development offthe individual. It prepares
young peoplie for effective parenthood (whether or not they ever assume
this responsibility) by enabling them to investigate how child develop-
ment in different societies is affected by the role-parents and other
caretakers play and the way social organization influences and is
related to patterns of ehildrearing. The need for information about
effective parenting is immediate as young people in the United States
often are separated from their parents, grandparents or other support
groups when they begin families, and becayse significant numbers of

. teenagers are undertaking early childbearing and childrearing. ‘

. Unit 3, Coming of Age: - Managing Transitions, brings together the bio-
- logical insights and social perspectives of Units 1 and 2 -to help
students untangle the often confusing emotions, social pressures, and
societal demands of "adolescence." Stressing individual variation as
well as common growth tasks, the unit relates how and in what ways biologi-
cal maturation, social organization and personal life history intersect '
at this period of 1ife and ‘provides students with the opportunity to
.assess the relevance of different theories of adolescent development to
help them understand their own experiences as well as the experiences of

young people from different-¢ultures. - At-amage when adoTescents often

feel alone, alienated, and different from everyone else and are seeking
new directions for future growth and development, this unit underlines
the common experience of attaining adulthood.

S ’




Unit 4. The Individual in Society, addresses one of the most critical

conzerns of hign school students today: ‘tow Can I know what work role

1s best for me? What implications will Jifferent work choices have for

my adult 11fe? By exaimining the nature of work in the United States.

the distribution of different work rewards and providing a variety of

data and opinions about why people choose different work roles, students

have an opportunity to assess their own needs, chpose the goals they N
might pursue in the years ahead, and consider the possible implications ™.

—____—7Tf—fﬁ§§E“tﬁUTCE§T‘“ﬁf—ﬂ"%%ﬁ%%+#KH¥¥¥KHLyQUQQ_peopl&_haMemliiile_idef N

what adults actually do all day at work, the unit provides comprehen-

sive and realistic views of many different work roles and options avail-
able in America. .

3. A Cross-disciplinary Resource In

ary ce Intended to Generate Market Interest.
Most significantly, at the time Exploring Human Nature was developed
there were no courses available to cchool systems that were explicitly
designed to meet the student, teac ad scientific needs described
earlier. HNor were existing courses foc. 4 on important and meaningful
questions about human nature. Pecently, however, several readers
dealing with human behavior targeted for high school have appeared on
the market, indicating the interest of publishers in responding to the

need for materials 1n this area. ;

Issues of Content, Pedagogy, and Implementation

Exploring Human Nature, as a COurse whose pedagogical structure rests
upon raising fundamental issues of human behavior open to scientific
exploration and on developing systematic and empirical approaches to
the irvestigation of these issues, provides students and teachers with
opportunities to interact in new and exciting learning partnerships.
[t is clear, however, that precisely because EHN is a course built on
the frontiers of knowledge, it presents teachers with new challenges
in dealing with subject matter and innovative pedagogical strategies;
it also presents potential publishers with various implementation con-
cerns.

1. Teaching a Cross-Bisciplinary tourse : ‘

Most secondary school teachers are "experts" in one Or two subject areas.
In Exploring Human Hature, which draws on data and theories from four
disciplines, teachers often are at the same level of subject matter
expertise as their students and become co-learners in the classroom. To
provide teachers with an introduction and opportunity to investigate
Exploring Human Nature content, concepts, and pedagogy as well as a
chance .to share their insights with others in the field, a teacher-
training proqarai was developed to accompany the course. The components
of the program are:
Workshops for teachers. Following the outline of the course sequence, d
series of optional seminars are available for use before class work hegins
or during the school year, to provide an opportumity for teachers to

o~
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increase their skills and understanding of the course's scientific
perspectiyves and pedagogical strategies.

Sources for Teachers. A loose-leaf booklet containing theoretical and
methodological background readings from the course's four disciplines--
biology, sociology, psychology, and anthropology. ’

Communi ty-Based Leadership Models (Parent/Community Semipars).__QOne

—-measure of the SUCCESS- of a program is the extent to which the knowledge
. transmitted and developed in the classroom generalizes to students' experi-

ences outside school. This goal means that parents and other community
leaders are inevitably involved in the learning process and that the
socially responsible course provides a mechanism to enable them to learn
about and participate in the experiences their children have in the class-
room. To help meet this need, a series of issue-oriented. forums were
developed to enable parents and community members to participate in the
EHN experience. -

2. Commercial Publication of a Multi-Media Program. A variety of print
materials {four student texts, teacher guides, simulations, teacher work-
shop kits, etc.) and media (filmstrip, 3 1/2 hours of fiIm) are included

in the Exploring Human Nature program. These materials were developed,
designed, and evaluated as being effective in helping students gain new
insights into human nature. However, commercial publication of a year-long,
multi-media course presents particular challenges to commercial publishers
in designing new marketing strategies, training salespeople, and providing
professional and technical assistance to users.

At the initial publisher's conference held last year, concerns about the'
multi-media nature of the ®rogram, the delivery of support services, and
the packaging problems of such a variety of learning resources were

" raised. The general consensus was expressed in one publisher's comment:
"It's a course that I would love to take or teach, but not try to sell.”

3. The Pursuit of Science vs. Local Communi ty Values

Bringing together data from a variety of disciplines not only involved

presentation and organization of new information, but also required

that we select the most representative and productive theories (as identi-

fied by course scholars) from each of the disciplines that would generate
- meaningful inquiry and Tearning. During the course's development the

following assumptions about human behavior and scientific inquiry gquided

our work:

1) Human behavior follows orderly patterns that can be discerned
through observation, experimentation, and research.

2) Thése orderly patterns can be perceived and understood if we

R apply to the study of human behavior the scientific method in
its most general sense, .
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3) Different aspects of human nature are best understood by :
combining theories, concepts, amd methodologies from different
disciplines. Thus, Exploring Human Nature seriously attempts
to bring together diverse insights from the fields of biology,
anthropology, sociology, and psychology in exploring interesting
and important aspects of human behavior.

4) A comparative approach to human behavior--sometimes looking at

animal behavior, sometimes trvestigating different cuttures
increases understanding of one's own behavior, and culture. It
also encourages students to develop a greater sensitivity to and -
appreciation for human diversity.

To the extent that these assumptions are not shared by local communities,
the theorists and points of view presented in the course may appear at
variance with strongly held beliefs and attitudes of some comrunity members.
This can manifest itself in concern about possible effects on students.

For example, the theory of natural selection is perhaps the most widely

held explanation by biologists for the origin of many behaviors and
characteristics of 1ife that are considered human. Yet many people hold
religious convictions that do not support the value of-this theory.

There may .also be fundamental disagreement with the major socjal science
perspective that behavior is both orderly and predictable under certain
circumstances. Many people believe that human behavior is completely
celf-determined and that a scientific analysis of behavior is deterministic.

We are presently experiencing a climate of opinion in which science and

its assumptions are being challenged. The rational inquiry essential to
. the growth of -new knowledge is being viewed by some as destructive of the

moral and ethical traditions by which society is preserved. One of

the fundamental beliefs of the developers of Exploring Human Nature is

that truths-about human behavior will be discovered ‘somewhere between these

two positions and that knowledge progresses by open inquiry and the free

exchange of ideas. ' )

o
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D. 13. c: EHN (Panel 3): Panel Responses to 9 RevieQ Questions

Question 1: s there g__ge_gu;' e need for

these instructional materials? ‘

There is no documented evidence provided to the panel concerning the need

for these instructional materials. The project has assumed that there is

a general need for this type of interdisciplinary course. The original
o ERQJQQLMQanosalﬁreiexnedﬁ£e~{he~ﬁeed~to~+ntegraté“tne natural and-social

"~ sciences into one course, Also, the proposal referred to the "dull" and

“nninteresting” format of much of the educational material that was cur-

_rently available.

FOIpOR—

{

The project developers believed that a general need existed for the
materials developed. The project proposal justified its approach as
follaws: "until we can begin to convey the excitement of our new under-
standings of human behavior and motivation to students at a pre-college
level, we will continue to produce citizens with exemplary technical
sophistication and unfortunate social naivetdg."

Researcherstclaim the following needs: "to trigger new insights into

the students' own actions; to deepen relationships with their societys

and to strengthen awsense of connection to people from other societies."
Documents justifying these heeds were not provided to the panel. However .
the broad objectives and goals of the course reflect many of the current
trends in social studies progran deveiopment. - Many educators believe

that there exists a general need for social studies materials which do

develop skill/process objectives.

It is impossible for this panel to determine how many students these

materials would reach. However, its conceptual complexity, level of

abstraction, and reading level would possibly make it too difficult for

some students. The content of this material would successfully challenge -
the average student. It is not boring, and unlike many school text

books, 1t might tend.to arouse the Curiosity of the student.

- Whether any alternative instructional materials are available can not
be satisfactorily answered. This material could conceivably be an
glternative to a combination of other courses or programs such 'as
sociology or psychology. Identifying other "satisfactory alternatives"”
115 a value decision which would have to be made by students, parents,
school personnel and communities.

There are needs for courses dealing with human nature 1n secondary
schonls.  These instructional materials would introduce a student to one
screntific approach to studying behavior. The four units deal with
questions dmportant to students. The questions cover a wide Spectrum,
from analyzing foreign cultures to the role the male plays in the family.

Schools, community groups and parents should be aware of the fact that

some of the content and processes 1ncluded are controversial issues among
both scientists and fay persons.
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Question 2: ls_}hgrghgmg@ykg}_jgrﬁﬁhgsp“jn§ﬁryp}j9pgl“@g§gylgléﬁ

The developer does not provide data which indicate that there is a need

for these materials. However, there is an existing place for this pro-

gram in the social studies curriculum.

The developer readily adwits that there are some dissemination problems

L which may—areuse—opposition—to_the impleuentation of this program. The

materials present a challenge to publishers to design new market strate-
gies, train salespersons, and provide professional and technical assistance
to those using the program. The multi-media aspect of the program and the
inclusion of controversial material has limited publisher's interest in
the program. At this time, no publisher has offered a draft contract to
NSF. NSF staff stateg that verbal communication is in progress with a
publisher. ’

The developer's views on human behavior and scientific inquiry are not
shared by some local communities. Furthermore, the theorists' points of
view presented in the course appear to be at variance with strongly held
beliefs and attitudes of some community members. [t is highly question-
able whether this program would be widely used if it were available on
the market. However, much information necessary for a comprehensive
evaluation of the marketing aspect was not available.

Question 3: Do these instructional materialc possess a clear purpose d nd
~ rationale?

The instructional materials are clear and form a cohesive package.
However, the rationale for the sequencing is not clearly stated. Unit !
1s not explicitly related to Units 2 and 4 in that it emphasizes

genetic processes whereas Units 2 and 4 emphasize socio-cultural
processes. Units 2 and 4 ignore problems raised in the first unit
such as physiological problems of health, reproductive rituals of men and
women, and survival in different environments.

The assumption that knowledge in itself helps students with their own
personal problems is not justified in the course materials. There are many
inferences that might be made by students, teachers, administrators and
parents that we cannot predict. Some possible inferences are: behavior
cannot be contralled or modified; any social behavior can be justified;

and eugenics may be a desirable social policy. -~

There is a need for students to learn about the development and evolution
of behavior and a need for students to understand their behavior, but this
educational program may not answer both needs.

Question 4: Is the ppn;ep}_of_ﬁhpsg,jg§}fygﬁj9pgj_mpﬁgng}§r§gjgn;
tifically correct?

Units 2, 3 and 4 of the instructional materials generally reprcsent the
mainstream of behavioral science, Important examples include the five
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theories of adolescence in Unit 3, the probabilistic approach to naturgl
selection in Unit 1, the differences and similarities in humcn behavior
discovered by cross-cultural comparisons. The ranges of alternatives of
careers in Unit 4 and-marriages in Unit 3 are presented 1n a scientifi-
cally accurate fashion. One important questionable point of scientific
content is the emphasis on the genetic determination of behavior. In
Unit 1 an example is given of +helpfulness" as a génetically determined

Characteristic. Although this is A hypothetical example, it may lead-to— - -

an erroneous inference on the part of the students.
N <

fhe instructional materials are scientifically current. The use of

probability and models is consistent with current behavioral scientific

practice. Exploration of different sex roles. male competition and

female choice, the role of women, and the sources used in the.print and

film materials all are drawn from current sources.

The materials are designed to create a scientifically literate population,
not to train future scientists. The emphasis is on tre students actually
working on ‘their own with the concepts and problems considered. There is
a de-emphasis on formal methodoloqy, and formal bib]ioqraohv.d The mate-
rials are presented in a visual fashion designed to attract the interest
of the reader. The topics are chosen to be close to the experiences of

, most students who will be using the materials.

Since the materials touch upon almost all the behavioral sciences, they

. cannot possibly cover all aspects of the fields. The materials quite -

properly do not attempt to achieve this impossible goal. Many important
topics are not covered. For example, there is no treatment of social
class, the evolution of cultures over time and little discussion of the
function of social norms, although the importance of values is discussed.

The report,"National Science Foundation Curriculum Development and
Limplementation for Pre-College Science Education,” has dealt with an
unavotrdable problem in developing curriculum materials in the behavioral
sciences when it quotes the Advisory Committee on Science Education's
conclusion:  "NSF has a continuing role in science curriculum development
at the pre-college level; NSF should not avoid controversy at the expense
of educational and scientific value..." ~

These materials are consistent with this point of view. Some segments of
the population, both lay and scientific, will no doubt find them controver-
sial.

Question 5: Is the content of these instructional materials educationally
sound?

There wis qeneral agreement that there are likely to be some adverse
reactions to the materials. Some will occur-because of inclusion of pro-
fanmity and examples of behavior which some people will consider fimorel

n required readings.  Other ohjections are Tikely to stem from such things
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as a deterministic view of man which conflicts with the Judeo-Christian
ethic, behavior modification techniques, and invasions of privacy through
the use of interview techniques. There may be a feeling that 'the school
is interfering in areas which are the parents'domain such as personality
development, values, etc. - .

An examination of the student dialogue by those who have, just takem part
| _in_the Ngtural. Selection Experiments (From Many Perspectives, p. 59),

seems to indicate that the experiment could lead to an acceptance of a
hereditarian viewpoint of behavior. The eugenics exercise (Unit 1,
Teacher Guide, 159-163) could lead students to accept eugenics as a means
v of population rontrcl. A further negative reaction might stem ‘from the
expectation-that the teacher should assume a counseling role.

There is a need for\E\(ggdizg\lfvel evaluation to determine if the level

is too high.

A

i

¢ There may be unfavorable pupil reactions from those with strong religious

*and moral beliefs and from those who resent inyuiry into their personal
values. The inclusion of emotion-laden material and activities could
cause problems for some students. Even some students who feel that they
are coping with their personal problems may begin to doubt themselves
after viewing some of the negative case, material. )

Beause of3 the requirenents for sumner workshops, teacher training, and
. the enrichment follow-up programs outside of the local school system, there
seems to be littie community involvement in content or teacher preparation.

Favorable reactions will sten from many teaching source waterials, the
variety of teaching strategies, the organization of the teachers' guides
and the effort to eliminate stereotyping. We are unable to judge whether
these favorable rcactions will outweigh-the adverse ones because of a

. lack of sufficient copies of the curriculum packages and time pressure..

Question 6: Are the proposed and anticipated outcomes of the instructional .

materials desirable? .

The panel has mixed reactions with respect to desirability. Members agree
that the materials will accomplish two of the results anticipated by the
developers--that: they will deepen the student defﬁ}anding“of their
relationships to their own society.and of its likenesses to, and differences
from, other societies. Some members of the panel doubt that the materials
will trigger insight into the student's own actions; others think they will.

Many fears were expressed by panel members of possitile unintended conse-
quences. Perhaps the most important was that some of the reading materials
and student exercises may be emotionally upsetting to students whose situ-
— e eatibns—an -bife are not usual--illegitimated children. children of divorced
parents, children with a parent in prison, and the like. The critics,
however, were Sure that the developers did not intend to slight this

problem. I
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. A more specific objection raised by several panelists was that the exercige !
in which students follow through the process of eugenic selection temds to
"give sanction to this principle. . s
There was also some feeling that the emphasis i Units 1 and 3 was on .
children with problems to the neglect of discussion.of those who adapt --
successfully to their life situations. Somé, but not all, .panelists felt .
that the materials fail to make sufficiently clear. the distinctive_nature . - — |
“of"humdns " the hierarchy of species and that their ability to manipulate
symbols distinguishes them sharply from other species in thought and action,
tqgferring upon them a dignity that needs to be emphasized. o
° N N 'R -
“On the positive side, the panel thought Shere were5 few exa?ples of
stereotyping by sex and race. They also were impressed by the degrep to
~ which oral and visual materials are employed. There is no doubt that the
“text materials are attractively put together.

od . -

One weakness that was pointed olut is not a failure to meét “objectives’, .
but the absence of an objective; i.e., to give opportunity‘for written ) ;
dnalysis. -These 1nteresting materials would give oppurtunity’for chal-
lenging written assignments. ’

’

Question 7@ Do these instructional materials present implementation
problens for the Schools? ' ~
* 4

the foiiowing statement was added by four panel members (McGough, Engstrom;
Lineham, and Campbeil): ' (S

-

~

As a side effect of providing-special training, preparatory time, and
psychic reward to EHN program teachers, other teachers might tend.to feel
discrimnated hgainsg. A staff moralg problem might result. :

‘ ~o : ..

General responde of Lhe Panel: : , ¥

. . 4 M . .
A wide variety of problems must be faced and overcome jT this program is
to be 1mplemented on a.large scale. Its adoption by a district would
require suostantial additional investments in materials,” tedcher in-service
education, -and comnunity prepardation. B '

. ~

Participating teachers would generally require additional knowledye in
such fields as anthropology, sociology, psycholoay, and in the biological
fields of physieology .and evolutionary theory: Also, they would need
advanced: training in the methods of social studfes siqh as the $sg of
Ty, wase studies, role playing,- simulation®gamesy and open-ended
mdtnqlals.' The successful, use of this-program would fequire an unusually
conpetent teacher. . - p
Providing for tne training of such teachers wo&ld Loste the school district
a considerable sum of wohey.  In addition, the raining of substitutes and
replacement toachers could make teacher training an ongoiny program cost.b
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'.Itf73.1i1e!y that the extensive daily preparation required to teach this

program woyu.d mandale the allocation of more preparation time curing the
school day. The "freeing up" of eaech fracher for one aauitional period
per day wculd cost approximately 20. of a leacher's salary per year.

The relatively higt cost of the package might discourage _-ome sch00's
from adopting the program. The per student cos® will be higher than the
costs of stardard secondary school textbvoks, althouyh this panel cannot
estimate theractual per ctusent cost to a school district.

The values orientation o~ this program would probably necessitate the
provision of an alternative course; if this were L0 be a required unit.
Previding such an atternative would be costly, but would not be necessary
if EHNwere provided as an elective course.

L4

Questien 8: - Are the costs fo;njmp]ementjgngpg§5;jnstﬁyggjgpgj materials
reasonable?

The adoption of this program would probabiy cest d district more than
traditional programs.- There would be ongoing costs such as training
replacement teachers and renting or replacing software. i

School districts could possibly develop altornative interdisciplinary
programs, using crosS-disciplinary team- teaching techniques and currently
available materials. However, we are not saying that such a locally
dev2loped course would be conpletely comparable to the EHN, only that it
wuuld be an alternative to it. '

In a qgeneral discussion of the cost of implementing a controversial

course, the social costs of creating conflict within the community must
be considered. Fcr example, introducing a controversial program like EHN
couTd possibly result in a loss of support for the local school, budget
defeats, and law suits.

The cost of implementing this program is reasonable to the degree that a

“community is: .

»

a. Open to value exploration by students through organized

school programs and behavior modification;
b. Supportive of its schoo! system; !
c. Affluent enough to support this proj?am;

d. Motivated to allow experimentation with innovative programs.
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Question 9: 1s the management/o

these instructional materiais?

rganization plan adequate for producing

To the best of our knowledye, the overwhelming input has come from
scientists in the preparation of material. Teachers were involved in
formative evaluation during the development of the materials, as field-
test participants, but were not part of the materials devalopment team.
{(Untested questions are suggested for use by teachers in the Overview of

the Course and Goals and How to Assess Them, the guidebook for teachers.,

p. 53). As far as we can tell, there has been no input from lay people.

There was a budget item for internal evajuation in the original proposal. ’
We presuwe that this money was spent as indicated, since EDC is a well-

Known organization of professional competence. The EDC staff has made

site visits to their field test stations. fhey have held teacher training
institutes and community education programs. However, we have no evidence

of the details of the internal monitoring, nor do we know what changes

in the material development process have been brought about by these

activities. From the original proposal, the current proposal, the summary
statement or other materials made available to this evaluation team, we. .

have found no evidence of any independent or outside evajuation.

We have no information on which to judge whether the administration of the
project is top heavy, too thinly administered or neither.

We have seen the following materials and/or information provided to MNSF:
the origiral proposal and the current proposal; all the units--students
and teacher materials, most of the films*, a summary statement to this

team and two extensive communications between NSF and EDC. As far as we
can tell, the NSF staff feels the formal and informal sources of informa-
tion provided have been adequate. We have no reason to doubt this feeling.

We also wish to commment on the elegance of the experimental materials.
The cost of these editions is excessive--glossy, heavyweight paper, type
setting; etc. Although some visual attractiveness is fan important part of
the course materials,expensive production is not warranted in experimental
editions. Among other things, the present experimental edition sets a
floor on the costs which will ultimately have to be paid by users--whether
they are commercially published or published by the developer. We also
note that a 100 overhead cost was requested. If allowed, this was cer-
tainly a factor in the costly nature of this project.

This question was difficult for this evaluation team, qiven the time and
information available. HNSF staff, or other monitoring groups are better
prepared to make judge.ents on these questions based on auditing, site
v151ts, and other means.

* Three £1360 which appear to be quite important to this course were not

available to the evaluation team; they are "Manhunters " "Rock-a-Lye-
baby," and " Is It Just Chance?"
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Additipnal comments by Or. Ethel Tobach:

1) Physiolegy, anthropology.- sociolnay - nd.psychology qive necessary
insights into human behavior as do mistory and philosophy. The.
characteristics of the human species as we know it today should

“indeed have serious study in comparative studies with other
species, but the differences must not be overlooked. The evolu-
tionary history of the speciation process that resulted in the-
human species 15 not yet more than a set of theoretical proposi-
tions. The discussion and presentation of one viewrsint about

. heritability of behavior is still only a proposal to be tested:
yet the student is asked to work out the inheritance of behavior
under selection pressures, without suggesting that other processes
might also function. . ] .

Tne emphasis on evolutionary change through a simplistic relation- - s
ship between genes and behavior (the latter viewed as "structual")
as proposed by Lorenz, Tinbergen and others cited in the Unit, has
been chailenged by Schneirla, Lehrman, PMoltz (psychologists):
Lewontin, Hirsch, Dobzhansky {geneticists); Leacock, Alland
(anthropologists). The presentation of only one point of view is
reflected in the failure of the authors to present data and
analyses of the data to support the assumptions. The presentation
is based on a dichotomy between "inborn" and "learned.” This
dichotomy has been challenged by those cited above and by some
etholog sts as well (Hinde; Bateson).

Although the authors state that "genes are chemical structures”
tney do not describe the developmental genetic process: genes .re
defined by their expression in particular functions given certain

developmental conditions. The authors conceive of genes as 'con-

trolling physiology and thus behavior." The inferences that might
be made on the basis of this formulation are stated below.

The equating of different human cultures and difrerent animal
aroups 1S another example of the underemphasis of differences among
species. The assumption that animal behavior increases the under-
standing of one's own behavior is at best tendentious.

2) ‘How i3 it possible to create a scientifically literate population .
without 1ntroducing students to formal methodoloqy and bibliographv?
“e-enphas1s” is not a helpful word heres perhaps "insufficient use
of... ”"

37 Tnis s nut clear. Should "Secause of" read "HGiven"?

4} “illeqitimate” should be "born out of wedlock.”

L) Meyse v id "relatively D gt this paant.

317

306




6) The following statement was added by four panel members (McGough,
Engstrom, Linehan, and Campbell}): :

"As a side effect of providing special training, preparatory time,
and psychic reward to EHN program teachers, other teachers might

tend to feel discriminated against. A staff morale problem might
result.”

———
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0. 13. d: EHN (Panel 3): Individual Panelists’' Responses to 10th Review
o .
Question: What are your general impressicns of the curriculum?
"panelist: Dr. Douglas Alder

These materials are handsome. The developers have beensavvy in the pedagogi-
cal strategies they used. 1 am only disappointed that they stayed so ’
close to the MACOS model. The materials are too expensive to be widely

f adoptable and the content is so controversial that school systems will be
inviting a community fight if they do adopt them. The saddest situation
is that the above limitationshave got them in the same publishing corner
as they were with the MACOS curriculum. No publishers will touch it ex-
cept the one that published MACOS. The EDC staff is a first-rate profes-
sional organization but I wish they could have disciplined thelir tastes.
The field test materials were produced in an expensive format that-rival
some materials in their final published form. I understand that they
know that media use and layout are crucial to the learning effectiveness
of field test students but the !slick" nature of the field test copies
almost makes the EDC into a publishing house. Some might even become
suspicious that the EDC considered the possibility of not attracting &
publisher so that the materials were set in a format that could be used
by merely printing volume copies of the field test materials and becoming
their own disseminator. This is hardly the business that NSF should be
in--providing an alternative to the free market. 4

The developers exhibit a zeal to introduce the behavioral sciences into
the High School curriculum yet they have chosen an approach that is
likely to backfire.

<

Panelist: Dr. Robert C. Angell o
I regard this as a scientifically sound, innovative, and imaginative
course. It is especially well put together from differeat disciplines

and uses excellent teaching aids - pictures, films, and analytical exer-
cises. The teacher's guide is well done and gives much of what is needed
to handle this unusual course. Though this course may cause some community
complaints, I believe the students will find it exciting and fruitful.
There is no existing course that covers the same ground. That ground is
highly significant and this course covers it admirably.

The one great drawback will be the expense to the school of the whole
package - films, texts, teacher's quide, etc. I am afraid many schools
will not be able to afford it.

If, as an elective course, parents are given the opportunity to see it
before their children take it, I doubt that there will be serious com-
muynity complaints. I therefore feel that the developers should not be
required to revise it extensively. There will have to be opportunities
fcr teachers to get training sessions if the course is to reach its full
potential in the classroom.
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Panelist: Mrs. Alethea Campbell
No comments submitted.
Panelist: Dr. George W. Carey

My impressions concerning EHN are best expressed in a general form.
t. The material simply.will not be well received in the local-communi-
ties. I also believe there will be difficulties in securing a
publisher. The implementation process will be costly and complex.

2. I find the materials are strongly prejudiced toward~cu]tural relativism
which very definitely opens up the possibility that the students will
not come to appreciate the ways of life in their own culture and the

values which they embody..

3. The materials are not new; nor is the approach. Most of them - or
materials just like them - are used in a more ‘sophisticated manner
at the college level. .

I concur most emphatically with the general panel assessment on questions
# 2, #6, and #5 and the implications raised there.

Additional general comments

(A) Our initial group decision regarding procedure as a logical one
given the circumstances: namely, five days to examine with
thoroughness three ‘major projects in the social science area,
having to draft responses to nine general questions and sub-questions,
and finally, having to draft responses to these questions in smaller
subcommittees. Even though our procedures were reasonable ones,
ve did not have the time to complete our tasks. Our discussions in
both the smaller committees and the group never were able to turn
themselves very far from the questions that were put to us by NSF.

’ The ten gquestions, in turn, overlapped and in many cases were re-
; dundant.

(B) Mot all materials were available to us. In some cases, materials
. were available only in limited quantity which caused problems.
. This was true in varying degrees with all three projects under
- review, most so with respect to Exploring Human MNature (EHN) and
Human Behavior (HB). In my judgement, this was a very serious
shortcoming with respect to EHN, certainly the most controversial
of these projects.

(C) With respect to the programs under review, one of the major questions
that arose continually concerned need; that is, whether a need ex-
isted at the secondary level for courses built along the lines set
forth in these programs. In this respect the following should be
noted:
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1) We were more or less forced to take the word of the project
initiators relative to need. There was no way for us to deter-
mine need. ‘

What is clear, however, is that need, as set forth in the pro-
posals, was in large part confused with the presumed novelty of
the approach. More exactly, in all proposals much was made of
the fact that the existing high school social science curricula
did not utilize the approaches outlined in the proposals.

While this is undoubtedly true in all cases, such a state of
affairs simply does not constitute evidence of need. There are
countless approaches to the study of man which are not utilized
at the secondary level but from this it does not follow that
the secondary curricula are deficient and in need of revamping.

2) Where need was shown in justification of one program through
citation to surveys which reveal an alarming ignorance on the
part of large percentages of the population concerning our
basic constitutional system, the project itself was not directed
to the alleviation of the deficiency. Quite the contrary.

The CPE program expressly states that its chief value is its
lack of emphasis on the formal institutions and processes of
our government. In this sense, the whole project is an anamoly.
Part of its justification rests on the political ignorance of
the American people with respect’to formal institutions, yet

its thrust in no way would serve to rectify this condition. It
would, in fact, make the situation worse if its program were
implemented at the secondary level.

3) While need cannot be accurately assessed, there are bits of
information that throw some light on the matter. For example,
the EHN project, after the expenditure of 2.5 mi%lion, has only
"interested" cne publisher, the same one which published MACOS.

. One would think that, if there was a real need, a number of
commercial publishers mignt express serjous interest. Moreover,
the CPE project is hardly revolutionary and the materials which
it offers, although highly biased, are far from original in ap-
proach and could easily be duplicated by any number of commercial
publishers at a fraction of the cost. Indeed, at the college
level, such materials have been produced, albeit in more sophis-
ticated form. This fact tends to undercut the claim of need.

The CPE project by all evidences is fairly far along (more than 1.2
million expended to date) and the fact is that no adequate appraisal
of its output has yet been made.. This is, in my judgement, a very
serious shortcoming. There is need for a review by disinterested
political scientists, i.e.. political scientists not connected with
the project in any way, past or present.

The ten question format designed by NS& simply precluded panel con-
sideration of certain basic matters such as those I have mentioned.
Those who read the committee report should at least be apprised of
this fact.
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" Panelist: Mr. Coe Dexter ..
The Exploring Human Nature materials are innovative. high quality.
sophisticated, instructional materials. Their successful use within a
school district would require a high level of commitment on the part of
the teachers, the school district, and’ the colmunity. Any district
using these materials should expect and prepare for a certain amount
of controversy to result frém their use. All appropriate segments,of
the community should be involved in the preparatory stages of initiating;
the use of these materials, as well as monitoring and evaluating the
ongoing program. : ’

, . , ;
In general, I'believe that the development of these materials has been /
a worthwhile project of the National Science Foundation. However, 1
also believe that because of ‘their cost, level of sophistication, and .
controversial nature, they will be actually used in relatively few
school districts, and will affect a fairly small percentage of the
school population. ‘ -

? 4

- 1 B {
In considering future funding of such curriculum development efforts, -

tne NSF might consider the general recommendations suggested by this
panel. ‘

Panelist: Mr. David Engstrom .
The Exploring Human Nature materials, in my opinion as a student, were
well done. The reading levél was comprehendable for the average student:
The curriculum utilized such methods as group discyssion, audio-visual,
role playing exercises to stimulate the student's interest. ‘The layout
was attractive. However, the sequence of modules overlapped in some .
instances and in othersi, the following modules had no relevancy to the
previous ones. Exploring Human Nature could also use more written exer-
cises. The EHN curriculum with alternations would be an exciting course -
for the high school student to take. If this course was offered at my
school, I would take it j )

Panelist: Mrsferna Fancett

t

In many ways, Exploring Human Nature reflects current ‘thrusts in social
studies and this is to be commended. The program is interdisciplinary,
concept based and thought-productive. It employs a variety of teaching
and learning modes and techniques. The accompanying films are excellent.

It is extremely regrettable that some highly controversial content is
included in an otherwise creative and exciting package. Such inclusion
immediately reduces the number of schools and students who otherwise might
have benefitted from it. Also, the confidence of teachers and the publi¢
in new programs is jeopardized. :

I an in agreement with other panel members that we had insufficient time
to do a thorough study of‘alJ materials.
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Panelist: Dr. John C. Linehan  ~ .

-

My appointed role on this panel has been to represent the administrators
.of the pre-college sector of the ‘Public Schools.

The incomplete condition of the curricuium package made available for
evaluation, both before our arrival (pre-study) and on-site, has made an
. accurate evaluation difficult and educationally frustrating. !

]

. The highly controversial nature of the content that was on hand is
‘probably the main reason for my reservations as to the wisdom of publish-
ing and disseminationg this. course of study.

The-costs .of implementiné this project in an average school system must

receive consideration. The per pupil costs projected are not competitive
with other competing materials. ’ : .

" It is my belief that this course of study, when introduced into many
school curriculums, will be lead to parental disfavor and resistance,*.
due to sections that seem to be an invasion of the parental domain.
Administrators that are already 4nvolved with increasing community
scrutiny and criticism, demands for budgetary reductions, increase in

class.size and now "3 return to basics"-will not consider adding a costlyf
unpr?ven project to their school problems.

E § . -

I commend the authors for the innovative format, yet question the ad-
vanced stage to which the project has been carried without determining
the need and marketability of the project.
© NSF has a well deserved reputation and prestige for its previous contri-
butions to education, due to its experienced staff and years of experience.
Any reduction in their role in this area would be a loss to all of educa-
tion. NSF should be more completely involved with projects, from grant
approval to completion and be properly funded to do—this.. In this manner,
projects with tittle market value will be terminated at earlier stages of
growth, or will be revised to meet market and public acceptance.

Panelist: Mrs. Kristine McGough

A course such as EHN deserves a lengthy critique. Unfortunately, because
of a lack of complete curriculum packages for panelists plus an insuffi-
cient itime to review the material, I will confine myself to my "general
impressions," "personal feelings" and "recommendations." Wearing my
"pane] member” hat, with a sincere effort at objectivity and the ability
to cope with group consensus, I find nothing particularly outstanding in
the mgteriall The slick packaging is not new - many other curricula

have similar well-illustrated books, films etc. The "package" might
even be a minus - so much material is being developed in this mode that
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one wonders if students of the future will be able to*deal with a plain
printed page. Unit 1 appears to deal with one particular theory of
human behavior - to the exclusion of -others - this does not seem to be
good educational practice. Unit 3 seems similar to materials already
existing in such materials as those by Guidance Associates used in
=Family Life Classes as well as the type of material- appearing in the
Contact series. On the positive side, the exposure of students to. the
models of adolescence by Erickson, A. Freud. Hollinshead, etc.-seems .
like a good-idea.

Remaving my "hat" an¢ putting on my "apron,™ from a mother's viewpoint,

my feelings about the course are extremely negative. I-feel the materia!

does not view man in a proper light - the genetic theory, in my -eyes, "y
downgrades the concept of man as a spiritual being with free will. T

find the student exercises to be offensive - the Natural Selection

Experiment, with its spinner and gimmicks, seemed to reduce students;

as evidenced by the dialogue in “From Many Perspectives,” to sitting )
around callously discussing who "made it" and who didn't - this is: s
not a personality development I desire for my children. In the

Teacher's Guide, Unit 1, the teacher is given a treatise on over-

population with several alternate solutions to the problem. However, | .
the suggestion to the teacher is to have the ‘students design a program:

of eugenics - it does not take a' Ph.D. to get the point. I could probablv

-go on for pages with my negative feelings about this course but I will

refrain. Generally, I féel EHN goes into value areas which are the ‘:YJ
province of the' home and the church. When asked to serve on this it
panel, I questioned my role since I was a nonprofessional. I.was told

that it boiled down to "Would you permit your child to take this course?"

My answer, and I believe that-of-many other parents in America,'is a

resounding No!! ’ :

e 0

-;."

On a broader issue, I am distressed that my tax dollars were used-to N
develop this material. I have been led to believe that because of the
tremendous funds already invested in EHN this project will go forward
regardless of the'panel report. 1If so, it is most unfortunate as it
will probably cause another MACOS controversy. I feel the Federal .
Government should involve itself in curriculum development only in the
most extreme cases af national need. In my opinion there is no such ;
need for this course--in fact the American people would probably be
"better off without it. k *

N .
Additional general comments: o )

I am basically in opposition to federal.involvement in curriculum areas -
by its very nature it tends to remove control of education form the local
community. By the time the community has a voice in deciding whether
or not to adopt a given curriculum, many millions of public tax dollars
have already been spent.

!

As a layman, it was startling tc read of the elabarate diffusion projects
involving NSF curricula. Although there is much talk of “"needs assessment"
in the grant proposals, the diffusion projects seem to contradict this.

‘4
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* At the risk of sounding like ‘the little boy in "The Emperor's New Clothes"
who'is pointing dut the obvious - if there was such a great national .need
for some of these curricula. why does the government have to spend tax
dollars to "sell" them to the citizens? In the case of some curricula
I've seen, we could be in the position of financing the man who is selling
us the snake oil. As a parent I was shocked to see the lack of parental
input at the proposal stage. .

y Since | realize that there may be instances in which the resources of

the Fegeraliﬁovernment may be useful in the develnpment of certain cur-
ricula, I wonder if this might not be handled better by funds to the

. States with close monitoring by NSF and a legal requirement for citizen
involvement during the development stage. Also, Since many federal
prajects are experimental in nature, I see no way that proper needs assess-
ment can be carried out without involving parents._Since it is our tax
money and qur children:who are used, it seems to me_we should have a voice,
in deciding whether we "need" a particular program.

v . .

» . Panelist: Dr. Michael K. 0'Leary
There is an .important and ¢ontfnuing role to be played by NSF in support- :
ing innovative social science materials that are sorely needed in American
_education. However, projects such as EHN, CPE, and HB should be funded
only on the basis of docum@nted needs, supported by evidence systematically
gathered from social scienFe teachers and local community representatives,

' z : 4 - )
In funding proposals and; in monitoring development NSF should concern ,
itself with the market for the materials produced. This entails.satis-
fying the-criteria of (1) meeting identified needs, (2) flexibility of
educational.uses, (3) Tow cost, {4) quality of the materials and (5)
avoiding widespread rejection byiteachers, administrators and the commun-

ities in which the materials will be used. ‘
Projects funded by NSF should pay equal attention to the development of
both the teacher and the student materials. Teacher's guides should be
developed which minimize the need for specialized, costly in-service

’ training and which enable teachers to implement the program adequately,

. even if they are not specialists in the discipline being covered.

Panelist: Ms. Juliana Podraza - .
EHN has many sound, eéu&ationally beneficial aspects which would enrich

' ,a social studies program. The benefits, however, are overshadowed by
several disadvantages. This extensive program may be purchased by few
schools due to the expenses involved in both purchasing the materials and
in providing the necessary teacher training.

The teacher manuals would need revision which would enable the teacher,
also any substitute teacher, to implement the program more effectively.
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Those portions of the program tﬂat evoke objection from the local com-
munities should be eliminated to facilitate acceptance of the program.
It seems that those, portions causing the objections are in the teacher

materials, therefor%: this would not effact the content'of the curricu-
lum for EHN. .

Since no publishing company at this time is willing to bid for this pro-
gram, NSF should consider modification of both the materials and the -
price which would warrant a wider acceptance and purchase of the materials. '

Panelist: Dr. Ethel Tobach ' y

In answering questién 10, I believe a statement of my rationale for

approaching "Exploring Human Nature" and "Understanding Human Behavior"
iS necessary.

°
]

1. The science of behavior shou]d be taught thro the inteéra- ’
tion of concepts of evolution, development, physiology,
anthropology, sociology and psychology. . .

2. Today bialogy, anthropology, sociology and psychology as
academic disciplines deal with many aspects of behavior, both
on the human and nonhuman animal levels. All are concerned
with ecological issues, and thus by implication, problems of
adaptation angd environmental processes. '

~

T

“* It is thus difficult to integrate the professional disciplines
.in the dévelopment of teaching materials (see,Dr. John K. '
Bare's application and statement about the 1967 conference a’
called by APA) because each discipline is interested in
developing ‘its, own educational program because Qf needs to
respond to the professional futures of the\memb;rship of the
professiona® organizations, ~ ; y
3. Behavioral science, more than any other science, is intimately
related to societal processes--its value systems, its govern-
mental and community organizations, its-codified forms of °
responsibility. between citizen and government: Therefore, it
is most important that in developing programs for teaching
) any one of the behavioral sciences that all’ those concerned.. .
be involved: students, teachers, educational administrators,
parents, governmerital agencies and administrators, and
institutions which train teachérs. -

©

’ : 0
4

These populations shouldbe invoived in every aspect_of the
téaching-material development: conceptualization of a possible
need; determination of the need; conceptualization of ways to

satisfy the need; evaluation-of the success with which the need
was met; future planning. : '

. *
s
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. 4, The educational procesf, once it is the product of the jinte-
grated activities of the-groups mentioned in "3" above, should
then be carried out by individuals,who are trained in presenta-
tion of, the substantive material. THe learning process should
have the, support of specialized personnel “to aid in the activ-:
ities which guarantee that tne stidents and teachers are '
operating at their maximum efficiency; if students-or: teacher,
require individualized :nstrugtion or counselling for.persondﬁ N
: . emotianal-social problems, that kind of professional service
! . " should be availtable to both. The teacher and the student
. : should not stand in any type of ¢linical relationship to.each
‘ other. It is hoped that the teacher will be’a true educator,
- sensitive to the behavior and needs of the stugent and able to
P maximize the student's learning. Where the teacher is unable
‘ to do so, the possibility of eliciting help from other ¢
o resources should be real. '
>

[

Therefore, the material developed for the teaching of behavioral science
should be organized to present the studept with the currently. accepted
Jinforhation about a field of knowledge; where that information is still

~debatable because questions have been raised.aboyt the scigntific
validity and reliability of the material, the students and the teachers’
should be made familiar with the issuds involved, the most_wlfely held
viewpoints on the matter and the need for further research to-resolve

" the issues. THIS IS THE-MOST IMPORTANT THING THAT STUDENTS QAN LEARN

4 ABOUT ANY SCIENCE: THE STUDENT IS BEING TAUGHT THE PRESENTLY ACCEPTED

KNOWLEDGE--AND SOMETIMES SCIENTISTS THEMSELVES ARE NOT IN AGREEMENT. 4
THE STUDENT CAN THEN BE LED TO UNDERSTAND THAT THERE IS PLACE FOR THE
PARTICIPATION, OF NEW SCHOLARS IN THE ELABORATION OF NEW KNOWLEDGE .

~

REMEMBER: "THE WORLD IS ROUND."

T
‘

1 also- recommend that’the' relationship between the programs in
"Exploring Human Nature" and ™nderstanding Human Behavior" should be
reviewed and integratiap?between the two realized. .

4 .‘?

1. These two !programs 'should be integrated and should represent
the work of the evolutionary biologist, tﬁb developmental;
biologist, the geneticist, the anthropologist, the psychol-
ogist and the sociologist. There is too much overlap among
the current curricula in the different-disciplines. If the
) various. disciplipes cannot work together, I would be:so
’ . didactic as to say that no discipline should receive any
support for a program that is already represented in the _
integrated program. The discir ines should be aware that if
they cannot work together, they cannot get support alone.

Y

2. In both programs, there is too great a possibility that by
appealing to the self-interest of the Student in personal
: - problems, the substantive materials of the disciplines are
: under-emphasized and the more "romanticized":aspects of
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behavigr will be overemphasized. The material that is being '
e ' studied should enlighten the student about the relationship |
betweeh individugl and.socinl behaviors and’ should inform - A
about ways in which individuals can receive the guidancg and
counseling that.might be wanted. However, the classroom
work should not be a substitute for tha? kind of. professional

-

- -‘-serviceu -

8 - 3. Ala comparative psychologist(evolution of béhavior) I am

— (most distressed at the kinds' ofemodules chosen in the Human o
" " Behavior program and the fact that this area of psychoTogical
+ 'science was not represented except in the EHN. Please be '

aware of my personal.bias'in this respect.

Finally, I would like-to'make some general statement ébdht the activ-

ities of the National-Science Foundation and its role in science education.
In order to do sq.I wodld require more information than I have avajlgble.
to me. Some of my questions are: ' e \ . s .
- . - : . ! ) .
© > 1. Wnat is,the relationship beween the Office of Educatin , '
L and the NSF function? - _ . . oo T

-

L) -

¢ 2. Has standardization of scientific matérial to be diss

: seminated been discussed by federal, state; and municipal
. e educational agencies? ) ’ ‘

. » . ' [ Y2
3. -How much relationship is there between these NSF activitjes Lo
: and curricula in teacher-training insbitutions?

.
-
N .

-

Without the above info¥mation my remarks are undoubtedly Timited in

their usefulness. However, the questions indicate my concern. First, -« .
I am in favor of a standardized science curriculum in those areas of v
science where controversy ts at & minimum; in this instance the '
definition of "controversy" :is moot. . (Please see my other remarks °

about the sensttiyity of the interface between society and all behavioral
sciences.) . ' i '

e\, ) . , a A . . ' L}
Second, I believe the efforts being made by NSF are to be entouraged and

" supported. They do not‘go far enough. Integration among NSF, Office of

Education, and dbove all teacher-training institutions is essential.

I am grateful at ha&ing had this opportunity. 1 hope that my "1earnéng“
expenience on this panel resulted in my betfng constructively contriby-
" tive to'the NSF and to science education. . ' :

A3

i
s

- ¢

- " \ "\
1) Additional comment by Mrs. Kristine M. McGough: .
"1 am concerned about the ethics of student participation in

C;“ experimentgtion." -
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D. 14. a; HB: NSF Descgiptivezlnformation

PROJECT TITLE: Human Beﬁavior Currigu]um Project (HB)

PROGRAM:  Science Curriculum Development

p PROJECT dIRECTOR: Johg Bare

INSTI}'UTION: American Psychological Association

DEPARTMENT: Carleton College, Nor;hfie]d, Minﬁesota

BUDGET: Total Granted: $676,408
. Dates: 121/74 - Present

' PROGRAM OBJECTIVE: Science Education Improvement ;
. bROJEET OBJECTIVES: —Development of-modutar-materiat-on-human behavior for
use in high school’courses on psychology and other fields.. ~

1
4
b

-~
-

PROJECT SUMMARY
"OBJECTIVES

.l
r

Goals and objectives o

1. The goal of the project is to improve the quality of instruction _in
i ‘human behavior in the secondary school.

© 2. The €pecific objective is to deVelop, validate, .and deTeminate 30

“modules for instruction-in human behavior, a module here defined as
a self-contained unit of 2-3 weeks duration. / ,

3. The target audience for the modules is those students with the.range
of ability typically found in grades 10-12. /Because instruction in
human behavior now occurs largely at the 12fh-grade level, it is
expected that the modules will have their reatest use there. On the
other hand, since grade level is not a good measure of individual
ahility, the audience may be thought of as secondary school students
génerally. ro-

AR

” !

ACTIVITY PLAN -

'3
»

Project time-table r
1. During the first year (1974): the project office has been set up;
the Steering Comsittee has met and slggested a list of topics; wide-
spread publicity has been given to the project; the module topics
have been described in both the HBGCP Newsletter and in the APA
Morsitor; a Module-Design Handbook has been published and distributed;

and development work has begun on several modules.
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2> The design, local testing, revision,, two national testings, and final
revision of a group of modules areexpected to- take approximately
18 months. Durina 1975 and 1976, the following accomptishments
are expected: ‘ ;

+
X

completigh of design, . local testing, revision? first
and second national testings, final revision, and pro-
duction of the first five modules;

.completion of the:design, the lTocal “‘testing, revision,
the first national testing and subsequent revision of
the next ten modules;

beginning of the design of the last 15 modules;
e, _..__the mounting-of-the impTementation effort;

the supporting efforts for the accomplishments
above, including the solicitatioh‘gnd selection

of the modules, the monitoring of their production,
the design of the evaluation instruments and the
particulars ‘of the evaluation methodology, editing
and revising the materials in the project office.

ORGANIZATIONgAND MANAGEMENT

4 1

1. Responsibility for policy-making and planning is lodged in a steer-
. ing committee of 15 prominent. behavioral scientists appointed by
* the American Psychological Association's Board of Directors.

2. Responsibility for advising on the school systems, the schools, the
students, and the’ problems one encounters-in these areas is lodged
in the Advisory Committee. Their first-hand information about educa-
tion will serve as input to the Steering Committeé, the project
office, and the module teams, keeping them focused on reality.

3, . Responsibility for tﬁé design of the modules lies with design
teams working in the field and selected on the basis of written
Prospectuses evaluated by the steering committee and project
staff. The design team is to: select a topic within the matrix .
provided by the Steering Committee; develop the module in terms ' o
of their expertise, experience, and estimate of its success; pre-
test it in the local schools; and revise it on the basis of the’
initial feedback.- The module s then submitted to the project
office, where it becomes the responsibility of the staff. As
indicated above, the final product will be the result of the
joint efforts of the Steering Committee, the module-design team,
and the project staff. The model for the design team is for it to
consist of a behavioral scientist, two master high school teachers,
and two high school students. It must be emphasized, however, that
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varidtions are not only possible, but desirable. What is important
is that each design team is constituted of those with competence in
secondary school teaching, those with competence in the subject
matter, and those who represent the student's perspective. Nor is
it expected that the person who has the primary responsibility for

., the team--the team leader--will be the behavioral scientist. Indeed
of the first few modules funded, two of them have a secondary school
teacher as the team leader.

HISTORY:

1. In December 1967, APA sponsor<d an NSF-funded Pre-College Planning

Session in Williamsburg, Virg nia. Participants in that session,
gjﬁunlﬁuﬂujimpihegdjsciplinesnoi—ﬁsyeho}ogYT‘SUC#UTUGYT”EﬁfﬁF656logy,

and economics and the ficid of education, envisioned a secondary
school behavioral science curriculumiconsisting of a unified first
course followed by specialized courses in ‘the separate disciplines.
To that end .ne group proposed that it become the steering commi ttee
for a cross-disciplin®ry conference that would seek to conceptualize
Such.gscurriculum. At the same time, however, the group acknowledged
the Aéed:for the separate disciplines to proceed independently in e
developing curriculum materials. . i

2. In December 1969 a group of prominent psychologists initiated a
© policy statement favoring pre-college curriculum development. The
statement was subsequently adopted by the Education and Training
Board, the Board of Directors, and the Council of Representatives of
the APA. S

3. The statement became the foundation both for a 5-week project at
Oberlin College:in 1970 (funded by the U.S. Office of Education)
that produced the first edition of the aforementioned source hook -
for high school teachers, and for a 14-month effort at the University
of South Carolina in 1971-72 to develop two prototypic instructional
modules. (also funded by U.S.0.E.). '

4.: In 1972, the Board of Directors of the American Psychological Associ-
ation, on the recommendation of the Committee on Pre-ColTege Psychology
and the Education and Training Board, voted to appoint a director of
a proposed curriculum project whose first task would be the devetop-
ment of a proposal to be submitted to an appropriate funding agency.

In August 1972, John K. Bare, Professor of Psychology at Carleton
College, was named director of the project. On February 21, 1972,
the proposal was Submitted to the Natioral Science Foundation, and

-after review and modification, the Human Behavior Curriculum Project
for Secondary Schools was funded on .January 1, 1974,

PERSONNEL

a. The Project Director is Dr. John K. Bare, Professor of psychology
and former chairman of the department at Carleton College (Minnesota).
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Dr. Bare has a longstanding interest in pre-college and undergraduate
education in psycholegy. A past president of APA's Division on the
Teaching of Psychology, he served as staff director for the 5-week

k. Program on the Teaching of Psychology in the Secondary School at
Oberlin College in summer 1970 and authored Psychology: Where to Begin,
a booklet for the beginning teacher of psychology jointly published by
APA and ERIC/ChESS. : )

b. THe Associate Director for Evaluation is Mr. Robert S. McCargar.
Mr. McCargar has undergraduate and graduate training in psychology, - CoT
sociology, and social psychology, is extensively experienced in social=-

e —--behavioral research on a broad range of community problems, including
urban renewal, social work, and delinquency, has taught at the college
level, and served as-both an evaluator and a curriculum developer. -

]

-

Ly
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b. 14.-b: HB (Panel 3): Project Director's Response:to 10 Review
Questions~ ‘

Question 1: Is there a genuine need for these instructional materials?

The need for the materials is -reflected in several ways.

‘0 No systematic attempt to introduce the subject.of psychology
into the high schools has bé&en undertaken, yet the data available
(Engle, 1951, Gertler and Barker, 1972, Statistical Abstract of
the Y. S., 1974-75) indicate that the growth in the number of high

—schoolsoffering psychology is both remarkable and surprising. Four

percent of the high schools in 1950. offered a course in psychology;
19% did so in 1971. In the four years between 1969 and 1973, the
estimated number of high school teachers increased from 7,400 to
9,800 (NSTA figures), and in 1973 there were one-fifth as-many
teachers of psychology as there were in biology. In 1971-72, 64%
of Colorado's high schools offered a course in psychology; in other
states--Delaware--45% (1972-73), Florida-80% (1970-71), Georgia-35%
(1972-73), and Montana-34% (1972-73) (Stah1,.1974). The growth; it
should be noted, thus appears to stem from student interest and
demand.

o In 1973 the number of states having separate provisions for
certification in psychology was 30 of 51 (including the District of |

Columbia), and the remainder had no legal provision (7), provision

under social studies (13), or provision under behavioral science
(1) (Johnson, 1973). Thus in 2 of 5 states the teachers have not
had a training. program designed with the advice of leaders in the
field.’ . .

o 'No materials are available that utilize the methods of instruc-
tjon that teachers have found desirable (Nuthall and Snook, 1973).
The available materials are usually in textbook form, with one to
three authors (Kasschau and Wertheimer, 1974), they thus rely on

“teaching strategies that may put some students at a disadvantage,

and they have not been produced with assistance of both high school,
teachers and students who can provide invaluable insights and
suggestions. '

o The most difficult task for all teachers is to keep one's,
knowledge current enough to teacl a wide variety of topics. These
materials will provide for the teacher the background necessary to
teach them as well as resources that would otherwise not be available.

o There is widespread need for greater understanding of ofhers
as well as ourselves, and these materials lead the student in that

direction.
335 .
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0 Appendix A contains excerpts from unsolicited correspondence:
to this office. ‘

Implicit in the statemént above is an answer to the first sub-question
in this section. The project has not carried on an independent effort.
at assessing needs, however those-may be defined; we are cognizant

of research in this area. - .
The number of students that the materials might reach is hard to estimate.-
Fairly recent date (Stahl, 1974) suggest that 52% of the high school
students enrclled in Colorado would take a course 1in ;

cJ,cUT students 1n Florida were taking a course in 197p-71 (a four

year estimate would be, approximately 100,000, with 761,000 enrolled

in secondary schools im that state in 1973); and in Oklahoma in 1972, °
47% of the seniors, 39% of the juniars, 13% of the sophomores, and

1% of the freshmen were enrolled in a course in E:ychology. -

(2

No instructional material like those being developed: is available. g
There are textbooks; there are materials or related topics produced
in the Sociological Resources for the Social Studies (SRSS) but these
are from a sociological point of view; there are materials at a lower
grade level on some of the topics being produced by the Human Sciences
Program; a few of the topjcs to be-treated will be covered in the .
Individualized Science Instructional System, but overlap will be
carefully avoided; there is Exploring Human Nature, but it is a year
course, its approach cari be described as involving a macro- ccnpared
to the micro-analysis of this project, and theg emphasis is on the
ways in which societies shape the individual rathe than on the
variables responsible for individual behavior and the way that

- individuals interact, to which the materials of this project will
speak. ) . . :

-

'Question 2: Is there a market for these instructional materials?

The question and the sub-questions essentially ask whether there is a
market for these materials in terms of: competition from available
Materials,’ the availability of space in the curriculum, the project's
dissemination.plans, the need for funds for implementation, the past
response of free enterprise, and the likelihood of use. Each of
these variables will be treated separately.

Available materials. There are for the high school nine textbooks,.
three laboratory manuals, and no books of readings. None of these,
as indicated above, use the teaching strategies which high school
teachers have found to be desirable. Far more importantly, none of
the presently available materials have articulated the teaching
strategies with the content, and none make use of one of the unique
characteristics of psychology--the possibility of using the content
to teach the content. The principles of learning may be used to'
teach learning, experiencing a perception may be: used to twach about
the perception, and so on. 331
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The availability of space in the curriculum. The data cited above

indicate that instruction 1n psychology and human behavior is already

a fact. and the amount of instruction is increasing. The materials in

this project are designed not only to fit semester or year-iong courses,

but to be used for as little as two to three weeks in other courses to

extend them into the-domain of human behavior, e.g., courses in biology

and human development. A module on the topi¢ of human learning (How We
* Remember What We Need to Know) might well speak to the-learning in which

all high school students are involved. - ‘

The dissemination plan. Dissemination is used here to mean the broad-

casting of information aboyt the project and its materials to those

___T@3b6ﬁ§Tﬁ?€for*mak%ng—dec#s%ens about adoptions, and-simultaneously - -———

providing widespread information about the project to others. Prelimi-
naty information has already been presented in person to the Curriculum
Commi ttee of the National Council of Social Studies and at two dnnual
meetings of the American Psychological Associations, and such efforts
will be extended.to the Association of Supervisors and Curriculum 5\\
Developers, the National Science Teachers Association, the American . i
Education Research Association, as well as the regional associations of ‘
these organizations where they exist. The project's Advisary Committee ,
members provide us with resource persons, as do module team members, in, . Lo
the Committee on Pre-College Psychology of APA, pre-college liaisons .
with the Educational Affairs Office of APA, the local and national trial
teacihers, and members of the American Psychological Association. Most
importantly the American Psychological Association, through its clearing-
house for pre-college psycholody publishes a free newsletter, Periodically,
nine times a year, and our newsletter accompanies it four times a year.
There are, of course, several journals: The History Teacher, Teaching of
Psychology, Social Education (the last two are both willing to carry
articies on our efforts, we have been told).

The reliance on NSF. implementation monies. If implementation is con-
ceived of as including preliminary trials, the training of resource
personnel, and the orientation of schools and key teachers, then NSF
monies will be required for the preliminary trials, but it would seem
ta be possible to rely less on NSF for training of resource personnel
and perhaps in orienting schools and key teachers. The latter results
from the facts that 1) previous curriculum projects have provided some
. instruction in the teaching strategies to be employed, and 2) the
materials are designed to provide.as much as possible in terms of the
needs of the teacher as the module is used. - ° ‘

»

lmgjggqg)3gﬂyygg;5y:jjgg”gg§ggggygg. "As indicated above, the response
in the past of the free market has been to produce textbooks and
laboratory manuals, often patterned after introductory college texts, -
and the latfer leave much to be desired. Moreover, it is an erroneous
assumption thet the high school course should be a.simpler version of

the college course. e
335
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The likelihood of use. In addition to pointing again to the conments

of teachers and Dthers, one can Cite publisher interest. The announce-
ment to all publishers will be made in early January and a meeting will
be scheduled at the' ASCD meetings in the spring. Even in the absence of
that annouyncement, expressions of interest have been received from
Science Research Associates, Canfield Press, McGraw-Hill, Little Brown
+and Company, Xerox, Holt, Rinehart and Winston, Ernst Klett. Verlag in
Stuttgart, Germany, John Wiley, Addison-Wesley, Prentice-Hall, Houghton-
Mifflin, McDougall Littel) and Company, Harper and Row, Scoft-Foresman,
and Steck-Vaughn, , ' ]

Question 3: Do these instructional materials possess_a ¢lear purpose
and ratiepale? , . i

{

+ The rationale for this durriculum effort has been clear fand consistent
from' the beginning, for jit is described in the same way lin the proposal
and the Module Design Hahdbook, albeit the last in termg of  the learner,

—

" the learning process: an¢QQhe nature of the discipline, :.The handbook is

quoted here. - . s
B i ' i
Nature of the learper. The students, like everyone eise, desire\to
understand their own behavior and that of those around them; to puyt it
in an imaginary student's words "to understand myself better and to find
where I fit in society." Students further want, it appears, to learn
«those.things that will serve them in their everyday experiences both at . ¢
work and play, _ /

Interestingly enough, one who has not studigd behavior systematically =~ ;|
is often well-schooled in experience.but psychologically naive; one has

beem in constant’ contact with self, but the behavior of others is .

i i 'S own experience, which provides at a !
minimum an idiosyncratic view of the world.. One's own behavior may also f
not be understood, and it therefoxe becomes all too easy to imagine that {--
the causes of tehavior are usually mysterious, *hidden beneath the skin, ;

in one's unconscious, in instincts, and in the distant past. Behavior .

appears more fixed than malleable, more dependent upon will than any !
other variable, and one's own behavior is taken as the standard.

ﬂpgyfehpj;thg_1pgrnjgg_prggg§§, Learning must of course build upon the
previous learning and the interests of the students, but it must take J
the student beyond the present in both knowledge and interests. [t i
occurs in a variety of ways, ‘i.e., by ‘reading, by Tistening, from
dewmonstrations, from active participation, in discussion, and -in
reflection.

Nature of the discipline. In psychology's relatively short history,
psychologists have become convinced that human behavior can be
systematically observed, that it exhibits enough regularity to make
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.possible the derivation of general statements, and that principles of

human behavior, often quite different from those based on the opinion
generated by private experience, can be discovered by empirical means.
To recognize that the same principles make possible an understanding
of the behavior of others as well as one's own is to emphasize.the
similarities that all of us share; to understand how the variables

in the.principles differ for each of us and what the variables are
that are most important to those differences is clearly central to -
putting self into society. The result of such understandintt pight
well be greater respect- and compassion for another and an equalitarian
view of all. ' g

The study of human behavior appears to enjoy :other unique characteristics.

For one thing,, the question of whether the subject matter is "relevant”
appears to be ‘inappropriate. The more appropriate'question might be
whether anything-in the content area is irrelevant to the understanding
of human behayior. .
Most importantly, an ererstanding of human behavior can speak to the
values that each of us\holds. If one can see clearly the:consequences
of any behavior for alt, that knowledge must be critical information
in the making of the vajue decisions which all of us face.

: . H
If the analysis of the nature of the learner above is correct, then
one can expect that materials developed in this project will fill the
needs of the learner. :

Every effort will be made to insure that the individaul modules will '
reflect these assumptions, goals and values championed here, and those
materials that/}ccompany this report do so, we believe. Materials .
might, of course, be generated by another set of goals and values,

but the assumpfions about the needs and the nature of the learner
reflect reality in the opinion of the project staff, or very nearly

do so. The goa)s chosen here and the values which they reflect are

of key importance to the materials and provide a continuing source of

motivation for the difficult tasks involved in curriculum development.

i

To turn to the clarity ang cohesiveness of the materials, for the pur-
poses of this answer it i assumed that cohesiveness refers to a package
of several modules and that clarity refers to each and all modules.
Because the materials available are not in final form, the process

for achieving clarity and cohesiveness is described. Clarity can be
assured by adequate review by the project staff, the Steering Commi ttee,
the Advisory Committee, from the results of the local and national
trial, and by the inclusion of high school teachers and students on

the developpent teams. To assure cohesiveness tge project staff will
prepare for teachers a handbook suggesting the selection and organiza-
tion of vyarious modules into a Tonger course with several alternatives,
and the teacher handbook for each module will identify pdssible inter-
faces with other modules. For each possible set of modules there will
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¥ .o s
be provided something seldom found in an elementary text--a statement
of the rationale for putting the materials together.

Question E can refer to the selection of topics from the large number
in the discipline or the selection of proposals for inclusion as
modulesrregardle§s of the topic. The selection of the topics and °
their ordering in terms of pribritywereaCComplished by the Steering,
Comittee on the basis of three criteria: the certainty of thé: knowl-

edge in the area, the interest of .the material for the student; and

the appropriateness of the materials for use by the high school
students. ’ :

The selection of a particular proposal for inclusion in these materials
" is based on the following criteria: -

Rationale. What aspects of behavioral science are appealed to as
Justification for developing the unit? Are there concepts that will
aid the students’ understanding: are there principles that are well-
grounded in data; are there basic processes that the stu&gnt should

be familiar with; does the unit provide a perspective that is helpful
in viewing human behavior; does the unit lend ijtself particularly

well to the demonstration that behavior‘can be systematically studied;
and/or does it demythicize widespread erroneous notions of the causes
of behavior? .,

,

[f the topic has got_been included in the list by the Steering Conmittee,

is a convincing case made for the inclusion of this topic instead of

one on the list? Are there needs amohg the students, important objectives,
) or'circumstances that emphasize the desirability of a unit on this topic?

Objectives and goals. . Does the proposal contain a set of well-
formulated objectives for the unit? Are the objectives realistic for
the students for whom they ,are désigned? 'Are the central problems for
achieving. the objectives identified and discussed? Are the objectives
then integrated into the body of the proposal?

Are the broader goals of the unit included with at least some elabora-
tion? Do the objectives lead to the achievement of the goals?

Means to_the goals. Are the means of accomplishing the objectives
spelled out? What is the rationale or evidence that supports the:
conclusion that the means will indeed ‘accomplish the ends? What .
assumptions underlie the selection of the means? Are those assumptions °

sound?
Ppgggggiggln§£r9§ggj. Is" there an overall strateqy for the design of

instruction? Are daily instructional techniques apprepriate to the
strategy? So far'as possible, is the knowledge used to teach !

»
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the knowledge, e.g., programming to feach operant Tearning, role
playing to teach about roles, and so on?

Does the material appear to be potentially intriguing to the high
schiool student? s -

',Is the student led by the materials to see additional problems that
he or she might pursue if he or she has the ability, -time and/or
motivation? ! ‘ \ ' : :

Question 4: Is the content.of the materials scientifically correct?
|

3

This section asks whether thg materials are-scientifically accurate
~..and current, whether the materials train future scientists or are
designed to produce a scientifically literate populace, and what
portion of the discipline is representgd by the materials.

To assure the accuracy of the materialsy several facets of the develop-
ment process were intengionally imcluded. Each designateam must have i
subject matter specialist, each proposal is reviewed by at least two

members of ,the Steeriﬁg Committee composed of 15 distinguished
behavioral scientists', each proposal is carefully reviewed-by the .
project staff, and whete it seems advisable, consultant specialists

may and have heen asked to reyiew the proposals. When the manuscripts
for the module are received, the project staff and members of the
Steering Committee again review the manuscripts fer accuracy. Included
on the project staff are two senior members who have each had approxi-
mately ;h%fty years experience in the behavioral sciences, one in the
" experimental and physiological side and the other in social and applied
areas. A third content spfcialist is scheduled to join the staff on
‘ January 1, 1976.

The same review\process assures that the materials are current and
solidly grounded‘in data. The latter phrase has been added because
‘there is some faddism in science. There may be more than usual in
‘psycho¥ogy. Moreover, most scientists have Tearned to cultivate and

; cherish doubt. Elsewhere the project materials indicate that the

principles to be included are those that have some chance of existing
v for some time to come.. o
WHhat group do we seek to'train, future scientists or a scientifically
literate populace? "Both", we would loudly.proclaim. But in order
to achieve the broadest impact we teach for scientific literacy,
cﬂnfident that future scientists profit most from such training at
the elementary level. The target audience of students will do and
use behavioral science, S0 that they can apnly tle ideas, perspectives,
and experience to everyday life.

! ' o
Finally, there is the question of-the portion of and the approach to
the discipline represented by the materials, The topics for the
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modules are broadly representative of the probiems and f#ndings in .
behavioral science with its focus in psychology. . Individwally, the ~
. modu]gg will not survey a particular topic but will be Timited to

a selected number of problems and findings: within the topic that are _,
vivid and interesting to the students and will engage them in search
and understanding. No parttcular viewpoint i{ represented in the ,
materials. the topics range from the biologial bases of behavior

-to. soctal interaction, and to reflect contemporary psychology

adequately, the approach is; as it Must be, eclectic. _ .

tionally sound? T T

Question 5: Is_the content of these instructional materials educa-

Ag@ct§g"g?_g}pppjgj]x”[gyorablevgggptions froﬁtjeachg£§.-§§aff,

parents, or pupils. The reactions of interest here may be directed ' _—
toward either the teaching strategies or the content. So far as ol \
teaching strategies are concerned, as .HBCP Occasional Paper #1 b

- entitled Models and Modules indicates, a variety of teaching strate-'.
gies will be employed., As inditated above, the strategies are those
.Wwith which teachers (and their students) have become familiar. At b
-least for inquiry teaching, a study by Coan in 1961 suggested that
parents were generally agreeable eyen then fo the wse of the inquiry
. strategy (Coan, 1961). R :
of

Becausé the topics for the modules both include and go beyond those f.
commonly offered in the high school (Engle, .1967; Ryan, 1974) positive
reactions to the content are anticipated. ' Indeed, the correspondence
received in this office suggests enthusiastic approval. However, there
are three topic areas which have some potential for adverse comment if '
not treated wisely. These are Family Counseling, Conditioning and e
Behavior Modification, and far some, Natural Behaviors_in Animals and

Man. ‘The proj%ct staff is quite aware of the difficulties that,may

lie ahead for these topics and intends to include them only after it

has been,assured on the basis of the best advice available, including

that from the very 'knowledgeable Advisory Committee, that the treatment

of these topics is'such that the probability of an adverse reaction ig
virtually zero. We believe that instruction on these topics in the |
high school is importants and many parents agree. But the importance Poooet
of teaching the topic of human behavior s so clear tRat we will not

Tet- the effort be hoisted on the petard of those who. do not differen- .
tiate against studying about varioys problems and the advocacy of a * f
particular point of view. To come at expectations from a positive ',
direction, a number of the topics seem highly desirable as a part of . !

the understanding of all of us, and one mightt therefore anticipalte >

favorable reactions from all . ’

a

.
T

Sppcip]_prppjgms-vaspepjplhiyjmﬁ§g’jp»}he;pppﬁegﬁmgpd/or the approach.

From what is known about the late adolescent (e.g.. Elkind, 19701, the
materials would appear not to present any special problems.~ Quite to
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the contrary; the materials appear to be able th'\complement and ..

perhaps extend the-developmental process. In sdudents of this

age, as Elkind notes, formal operational thought is present ap&'

no new mental systems develop. ;Moreover, the ‘Students are .

differgntiating between their own preoccupations and the thoughts

of othgts, and the feelings of others are beiMy integrated with -

their own emotions.” Indeed, if an understanding of self and

l - ¢ others is to be a part of the curriculum, it would appear that

' this would be an idead time to introduce these particular instruc-
tional materials.

' So far as the possibility of fitting instructional strategies to
learning styles is concerned, if that appeared to be possible it

- mould certainly be part of the instructional strategy of the

project. The data available on this issue are not reassuring;

« the early sudgestions of the compatability of particular learning
styles with particular teaching strategies have been'very difficult.
to confirm (Anderson, 1970). It thus becomes very difficult to

; identify whether there are high school- student? for whom the
materials are ill-advised or potentially particularly effectiver

Strategies for value-laden areas. It would seem to be impossible
to escape value questions in either psychological research or

PSy pologicalﬂinstrudtion. Nor is it in any way desirable to do
s0. g;hereverfappropriate, in these materials value problems will*

M be canfronted., Because we seek to help students examine and ;
" analyge their values, one consequence might .be a-ratiohal ordered
set of values that dictate certain behaviors. The subject matter

of psylchology seens particularly appropriate for such purposes,

for vallues must u;timat%]y be dependent upon the consequences of

one's behavior for all others. To put it another way, one of the-
, conseqliences'of the study of psychology is to come to the con-

. clusion that our -enjoyments and sufferings arise from cofinon
causes!| and that what we value is common to us both and dependent
primarily on the behavior of each of us toward the other. No
claim for originality in dealing with -values is made here, except
for theg leverage that our- subject matter provides us,.which wou]d
appear [to be considerable.. ° ,

Questign 6: Are the' proposed and anticipated outcomes» of the

instructional materials desirable?

N
We have spoken to intended outcomes by describing our purposes and
goals [in response to question 3 above. ‘Our hopes. are to realize
all of the intended outcomes; we may fail, but we must try. The |,
r-limpact might be expected to be on students and teachers, °
and the former, from our perspective, are far more important. The
_materials are designed to say two things to the student: f you

(I i . !
- . . :3 1:1 ‘ .
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can be ‘uged to.t "~ - ot the principles

> ' | - “ '

— N ‘. ¢

- " .

learn these materials you will be able to apply them in your every- ..

day life; if you come to understand the process by which problems

of human behavior are posed and\solved, you wit—gain a perspective

that will increase knowledge from your life, and,result in experiences .

that-will serve you far beyond the specific comtent of this course. - ,/T—Jﬁ*
! . o ' ' v

Every effort will be made tb keep.the .materiais free of sex, racial;

ethnic, and religious bia¢ or stereotyping. Not only is the

Procedures for Module Development Teams very clear on thése issues . :

(the bookTet is distributed .to all téams); but the composition of R

the Advisory Committee provides another very “important_dimension to -8

- the way: in which we can -deal with potential problems in,this area.

On that Advisory Committee of eleven there are five women, one of - .
whom 1s a Native American and a second who is Chicam, and six men,
of whom two are Black. A fair‘description of that committee is that :
they are very perceptive on this issue, and quite vocal.. Recall that -
members of the Advisory Conmittee review the materials at the local
trial stage, and if need be, at the national tria] stage.

. ‘v . .

There are indeed very important process’ features which should be.
emphasized, Psycholdgy is unique amgng the 'sciences -in thay it is
at once both objective and subjective. While the subjegtive PV .
features are now just beginning to yield to the methods of science * y
(in” the, area of cognitive psychology, for example), one's subjective = ° .
experience of psychological phenomena adds to the understandin-~-of '
the objective principles discovered by the usual scientific appioach..
One ‘has both knowledge of and knowledge about psychological
phenoinena,sand the combination provides a richness not easily .
obtained in other areas. In addition, instruction in psychology *
presents the opportunity to use the material to teach the material’ )
programmed learning can be used to teach the principles on which

. programmed learning is based, participation in-small groups can be.-

perception.

used in part to teach abodt the dyndmics qi.such groups,. perceptions -

. . : , F :
There is dne very rwportant feature of our process for the developwent .
of .the materials in this project, and that®is the inclusion of high ) '
‘sehool teachers and students on the devefopment teams. TWgat feature )
has several important advantages: . it provides, during the develop- “
ment of the.material, immediate input on contemporary teaching: : ’
Strategies of which the psychologist-author may not be aware; it
prevides continuous monitoring of> the materials in-terms of their

potential interest to the high school student of which the psychologist .“f

may ot be avare; it.avoids the problems that can result’ from having
a text be perceived as the latest word from above; and perhzi:/$gig////y
importantly, it provides for mutual instruction--the high schog

teacher by the psychologist.and the psychologist by the high-§choal

teacher. Both, in our view, have much' to }earn from one another. -, .
) . . . : . ]

&
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Questions 7 and 8 deal with implementatiof and in part assume that
the project has been given the authority ind resources to provide

for a;detailed implementation plan. This {has not been so in our .
case. Our proposal-included the staff pogition of Associate
Director for Implementation, whose primary responsibility was to be
that of developing and carrying out an implementation plan. We

had conducted a four month search for this person, had narrowed

the applicants to three, and were about to hire, wher all implementa-
tior _fforts by NSF were stopped pending a new dé¥jnition of policy
by Mor. To date this policy has apparently not been settled upon.

In view of the lack of guidelines, authority and funds for staff,

we have suspended planning in this area. » 27
A primary reason for selecting a module rather than a text format
is to provide a highly flexible set of curriculum resources. This
flexibility helps minimize implementation problems. Schools or
teachers may adopt any set of topics they choose. The ease of
implementation is further increased by a well-developed teacher
guide, which is designed to provide the teacher with: :

o a clear statement of central objectives and methods
o a useful description of the suggested teaching strategy
a general backgrouﬁd discussion which places the topic

> in the broader context of the social sciences, and presents
a rationale for its use in the high school curriculum

o

[4

0 a specific‘gaékground‘sectibn for each subtopic or daily
lesson, stressing concepts, principles and procedures

o <pecific lesson plans, discussion questions and related
) assistance

\ 0 suggesti5ns for connecting and providing transicion
between parts

o suggestions for linking the module with other topics

Question 7: Do_these instructional materials present implementation
problems for schools? -

4

Special training. Our objective is to make each module sufficiently
<elf-contained that a teacher without a specific college background

in the behavioral sciences could teach the module without outside
assistance. However, various implementation efforts, including
specialized training, would encourage and facilitate use, and improve
the quality of use. This applies with particular force to this content
area, because many teachers do not have a strong background in

behavioral science !Gnagey, 1971).
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We assume, however, that specialized training need nnt be restricted
to our materials but could include any and all materials on relevant
topics. | s "
Special problems. The materials are designed for use in systems

g - employing conventional scheduling and pose no unusual problems for
them. Schools employjing modulat scheduling, alternative schools,
or other less €onventional arrangements may wish to adapt the
materials to their specfal structure. However, modular units of
the kind being preparved are flexibl- nough to make adaptation

possible. /
{
cost -figure can yet be computed for these materials.

Costs.. Mo specificl
ach user is $25-50 exclusive of the cost of

i The target cost to
= student booklets. Materials using a very similar format cost between
$.83 and $1.04 per /student booklet when bought in groups of ten

(teacher's guide included free). At this price modules could compete
effectively with textbook-based material, or could’be used to supplement
texts without excgssive additional cost. ’ ;

- .. . — .- / » . ’ . -
—Specidl resources. The materials require no special learning resources
beyond conventional equipment found in most high schools.

lieed for optional classes. While the social and behavioral sciences
are sometimes thought to be highly vulnerable to parental -opposition,
sensitivity would seem to be limited to a relatively small number of
topic aieas specifically included in these materials.

e have no modules or parts of modules which deal directly and

specifically with religion orireligious behavior, attitudes and values,

and we see very few module areas which treat scientific issues upon

‘which thgre is likely to be opposition on doctrinal grounds. \

- i ) . s . .
Question 3: Are the costs of implementing these instructional

materials reasonable?

While we d&\qog have a specific implementation plan from which expected
cost may belgxtracted or estiwated, we do not anticipate the need for
larqge expen<yture§feither by the project or by schcol systems\fgi;
implementatign. /

| ,/ .
Insofar as tﬂe project is toncerned,. funds are npeedea to accomplish
the fo]lowind; s

1. To inform\the community of educational consumers concerning the
availability, mature and merits of the materials. This includes AN
primarily making formal presentations and/or oxhihiting matevials :
at appropriate regional and national conventions (APA, NST, ASCD,
NCSS). It could include funds for appearances at institutes,
conducted at:various colleqes and universities where these are not
covered by institute funds.
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- 2. To conduct how-to-do-it institutes in organizing these modules
into a longer course--nine weeks, a semester, a year. These insti-
tutes would deal with the several kinds of courses and approaches
that can be used, and how to select, order and tonneet the modules
to achiFve course objectives.

- 3. To expand and provide greater depth of information for the
existing network of influential persons in the educational communi ty
who can facilitate use of the materials. Presently we have a smail
network of key persons who are aware of our materials. By systemati-
cally expanding this network, and by providing them with more

. assistance and incentive, we believe they can be of great assistance

’ in facilitating the adoption and use of our materials.

These implementation steps do not eliminate the need to provide
teachers: with ajbetter substantive background in the behavioral
sciences and to improve the ability of teachers to use teaching
strategies which are suitable for specific content objectives.

Continuing costs. There are no continuing costs of using these
materials. :

Alternatives in the expenditure of funds: School districts might

onstruct their own short units, and have indeed done so.: We doubt,
however, that they can achieve the scientific merit of these materials.

Costs _of comparable materials: To our knowledge there are no

- materials completely comparable to those being produced here. lhile
text prices vary, the average text cost of seven high school texts
is $9.75. The average cost of three accompanying workbooks is $3.57.

Non-fiscal costs. New, innovative materials réquire that people

. Change their ways of thinking and behaving, and that they exert and
direct their energies in new ways. This cost will be balanced by the
satisfaction by the teachers in using these materials, and by the
psychological and social gains experienced b< the students.

Question 9: 1§“ﬁgp_mggggement/organization p?h@ adequate for
producing these instructional materials?

The grantee is the American Psychological Association ~an organiza-
tion of 39.411 members, to which most qualified psychdlogists belohg.
Direct oversight is provided by the Steering Cormittee, an ad hoc
committee of the Board of Directors of-APA and appointed by. them.
Liaison between the APA and the project is through the Educational
Affairs Office, which also publishes the newsletter for pre-college
psychology and the project newsletter. The Administrative Officer
of Educational Affairs is an ex officio member of the Steering

Committee. Advice and guidance are provided by the Advisory

, 315 “
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Committee, described above, and by the Committee on Pre-College

Psychology of APA, of which the Project Director is an ex officio.
member. o i . ,

The eventual table of project organization includes six professionals
(Executive Director, Associate Director for Evaluation, Associate

Director for Development, two Development Assoctates, and an Editor-
Writer), an Administrative Assistant and an Office Assistant. Two

of these positions have not yet been filled. The position of :
Associate Director for Development. has just been authorized, in lieu

of suspended authorization for an Associate Director for Implementation.
The second Development Associate position is authorized for January

‘1976. The project staff are temporary employees of the American

Psychological Association. -
The ;project office is located at Carleton Colfege‘for several reasons.
These include: (a) there are the resources of two colleges in the same
town, (b) the University of Minnesota is a short distance away, and

(c) independence from other curricular efforts can Qe assured and

_ seemed desirable.

Opportunities for input. The project follows a decentralized field
model of development in which teams are the basic developing unit.

The team approach masimizes and .integrates the interests and contribu-

tion from three sources: subject matter specialists, teachers, and

Students. HMonitoring team activity is accomplished by site visits, -
telephone, and mail. )

- To qualify as a team, a p?oposa] must be submitted, setting forth
"the essential features of the proposed module.. -This is reviewed by
the staff with clarification and amplification typically requested
prior to a review by the Steering Committec. Successful projects
receive a4 handbook of administrative procedures and the development

process i< bequn. )

[xternal evaluation procedures. The trial process along with the
development procedure give an oppartunity for interested parties,
particularly educators and students, to provide input to development. -
(See Lucal Trial Procedures and Policies Governing Trials of Materials.)

An Advisory Committee of 11 educators also provides input prior to the
‘trials.,

The above exter-al evaluation is of a formative nature. Independent
sumnative input of completed products has not been solicited, because
it is Pighl, unlitely that the project will be in existence to make
use of the resSults, .

.-

Internal monitoring procedures.  Because we have carefully spelled out
in writing what the prycecures are, internal monitoring is relatively
Qasy.  de point with poide to the fullness of our descriptions of the
prowess.,
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Adequacy of inforwition. We have made every cffort to furnish NSP
with information needed to wonitor the qrant, as well as our Steering
and Advisory Committees, and the relevint conmittees and officials

of APA. - P

-

10. Additional Comments.

e must, we feel, comment on the delays we have expérienced with the
tational Science Foundation. On March 13, 1975, we were prepared-to
have an additional team in the field begin their development effort,
and on June 12, 1975, we were agreed that a second team.could bggin
their efforts. The suppdrt of theie teams involved agreements with
organizations rather than individuals. We asked NSF for permission

to make such agreements as directed by the NSF Grant Administration
Manual (NSF 73-26, October 1973). 'To date (Hovember 21, 1975) the
decisions required have not.been received from NSF. In addition,

on July 16, 1975, we were told to make no further agreements with
teams until this issue and related ones were resolved, and to date
that ban has not been lifted in spite of considerable efforts on

our -part. What must be emphasized here 15 that the making of
agreements with teams had been clearly spelled out in the original

and second proposals which we submitted, dated Fehruary 21, 1973,

and August 28, 1974, respectively. We recognize the considerable
burden placed upon the tlational Science Foundation by Congress, but

we cannot ‘resist pggptinq out that we have been delayed in our

efforts for a consiBerable period of time by events over which we .
have had no control. o ﬂ “

4

At the receipt of Dr. Averch's first letter, dated October 23, 1975,
we wrote a paper for him entitled "The Human Behavior Curriculum
Project: The Yeed, the Goals, the ProcCedures, and the Strengths

and Heaknesses., A Self Evaluation." [t was not as extensive as
this, but does contain material that is not incluceu nere.

'

We can only add this final note:

3
¥

The task of  preparing this material, while a disruption to our pre-
ferred activity, haw been useful to the entire staff for it has given
us xan opportunity to reflect again upon the mission we have undertaken,
the project ptan we have designed to accomplish, the actual concrete
steps.taken, and their outcomes. Uhile we, are aware of some of our
own shortcomings, we also have an unshakeable'confidenge in the
essential soundness and worth of what we have done and’are doing.

ve shall look forward to making positive use of your contributions.

A commitment to'considerations of. due process leads us to hope that
you will provide us with an opportunity to respond to the findings

of the review panel, whatever they are.
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D. 14. c: HB (Panel 3): Panel Responsestto 9 Review Questions

NSF Staff Mote: Panel 3 completed a-first draft of the review, of
this project by December 12 and selected a 5-member "editing com-
mittee" from the panel to work on a final draft. A typed copy of
this first draft was circulated to all panel members in January
for their comments and reactions. The "editing committee" met °
with the Panel Facilitator on January 24, 1976, reviewed the first
draft, the comments of other panel members and prepared a final
draft of the review for mail circulation to the entire Panel. One
panelist submitted additional written comments on the final version
- . included at the end of this section.

“
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Question 1: s there a_genuine need for these instructional materials?

The project staff has seriously addressed the question of needs. The
results of this effort: have been included in the original project pro-
posal and in supplementary statements. )

The following general needs have been discussed in'theiproject materials:
the quality of instructional materials for use with high schoo? students
reflecting currently acceptable professional standards:, the preparation

of teachers in both the substance and methodology of ps¥chology; and the
rapid increase in the number of schools, students, and teachers interested
in high school psychology. \

-

These needs have been well documented by the project staff. However,
while the assessment appears to support a’need for the development of .
high school psychology materials, it does not document.a need for these
“particular modules. - '

4

Question 2: ' Is there a market for these ij§j;y@£igggl*mggp§igj§?"

The program developer provides a 1istiﬁg of the other products available
in this field but states that these materials do not meet the needs of

secondary schools. The panel. relied on the developer's data concerning:
need since adequate information was not available for an independent

assessment. e

There is yoom in the existing curriculum for-this: pr ﬁﬁf/?zf;s
advised that it be offered as an e]ective:;>IH%S”EFBg?:gm;rovjdes oppor-
tunity for team-teaching and also for~a selection of individyal topics/
modules that can be incorperated in a singld course,or used as a portion
of an existing ceurse. : ' E
/ ' .

1e American Psychological Association has begun planning 8issemination
proceduges through cooperation with other professional organizations.
However, as the materials are still incomplete, the free market response
cannot be estimated. NSF funds might be needed for teacher‘training and !
further development of teacher manuals.

Question 3: Do these instructional materials_possess a clear purpose and

rationale? |
It is assumed that systematic study of behavior can increase the student's
understanding of the lives that each of us leads. The instructional mate-
rials emphasize and imply principles of behavior and the data on which
they are hased, namely those principles exemplified by human interactions
and interactions between the individual and the environment. \
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The materials are not in final .form, but would be more acceptable if the
Jdevelopers would pay particular attention to increasing non-print space,
dudgramc and pictures. [In addition, students should participate more
actively in constructing materials and devising experiments. The devel-
opers acknowledge that there is overlap with other existing curricula;
therefore some 1ntegrat10n and separation .should be considered.

There is no basis for judging the rationale for the selection of specific
themes because the materials are 1ncomp1ete These materials have bec¢h
designed to help meet the needs of high school students in coping with
their social situations. In some instances, e.qg. Personality,”

the material may be too difficult. In others, e!g., "Family Counseling,"
_the jnclusion of“extensive material on sexual behavior may create probiems
in—teems of €ommunity response.

L}

Question 4: [Is the content of these_ dinstructional materials scientifi-

call cor ct’ \ o
£ ) 2 e : ! " ///////”///

In general the answer is yes. e

The project utilizes sophisticated theory and research: results. However,
the developers seen 6 writing as much to their colleagues as to stu-
dents ntent of ;:e’mp{5¢1al is current. but it burdens students

excessive citation

The project aims at helping students to become scientifically literate
rather than to become psychologists. However, the developers assume h1gh
readung ability and-familiarity with psychological term1nology

The developers appear to be so anxious to be sc1entif1ca11y correct that

the modules have become far too long. The materials now in draft and

available to this committee are already too lengthy for a one year curricu-

lum; yet, they represent only one fourth to a third of the proposed content.
{

Question 5: Is the content of these instructional materials education-

ally sound? ,
Recognizing that the project is in the early stages of development, the
panel generally believes that the materials are educationally sound. They
were divided over the issue of whether or not instructional materials
should have clinical objecatives.

In the panel's ‘judgment, there may be adverse reactions to some modules.

The developer specifically mentions one, "Famx]y Counseling,” as a possible
source of controversy. We agree that there is a high probability of ntga-
tive reaction because of the sexual content. Th1s module would probably
have to satisfy the sex education consent requ1rements in many jurisdictions.
The use of certa1n teaching methods may create c0ntr0versy For example,

-
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Howevery "if there is a discussion on family conflict which.uses personal- "*

ized role-playing as one of* the teaching metheds, this could lead to con;f!V"

troversy. . ) w0

’

To the developers' credit. the matérial abounds with cautionary notes

teachers cdncernihg‘possjble personalization of material by s s
However, the topics planned and the methods used ma make these .
cautions difficult to heed. In our opéﬂigg*zvﬂfatively few students will
be able to master the desired content-due to the volume and' complexity
of the material and the difficy ty of the readings: The panel does feel
. that there will be-favorable reactions to the availability of short
eek avérage) which provide flexibility for staff and students.
[Question 6: Are the proposed and anticipated outcomes of the instruc-
tional materials desirable? :
) b '
Thekdevelopers anticipate that these materials will improve the quality
of instruction in human behavior. at the secondary level. The panel £
believes this to be a worthy objective. Yet for the materials to have
this intended effect, they must be organized and expressed in a manner more
easily understandable to high school students . [f this is not done, only
a few students may get the full benefit from them.

The developers avail themselves of many procedures: didactic% experi-
mental, simulations. written essays, and analytical exercises. e approve
of this multiplicity, especially the written essays which are rarely used
in contemporary curriculum projects. Some undesirable consequences may
‘occur because of inadequate teacher traiping. For example, certain activi-
ties could be emotionally upsetting to some students if not handled with
great sensitivity and-.tact. Still other activities seem highly question-
able. Two cases in point are: having a student play the role of a person
suffering from brain damage and requiring students to’' keep a sexual experis
ence diary. - : , )

Question 7: o these instructional materials present implementation
’ probtems for the schools? i

§peéia] teacher training and preparation seems'imperativo because of the
complexity of the content, its value-laden nature, and the need for
teacher sensitivity. Without such training; some of the content and
teaching methods could be a source of serious controversy. Also. without
the benefit of such training, teachers may avoid using .some or all of the
materials and therefore the value, to" schools, of a potentially worth-
while course would be lessened or lost. -

According to the- developer's -cost projections, these modules would seenm

to be competitive with other published materials. However, the cost of
teacher training will add considerably to the cost of implementing the

program, .
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Question 8: Aré~;hp_pp§;s_fprrjgmlgp@n;jpg_ppg§g~jpﬁ}ryg}jﬁgg}_pmtpyjpjs
‘ redsonable? ' ‘

. As ap alternative to adopting this program, a comunity might meet these
L. same needs through workshops, minicourseés, or electives dealing with

] + specific sub-topics such as: family-planning, human sexuality, under-
standing oneself, and human. behavior. t

0w

‘ . o - -
Programs Such as these could be condycted.by'outside specialists such as
#linical psychologists, marriage counselérs, and school nurses. The

+ & panél lacks sufficient information.to judge whether or not this alternative
would be less costly than the adoption of this program. [t seems impera-
tive that schools should be provided the opportunity to select modules (that
seem appropriate for meeting their particular needs rather than heing ’ ¢~{\ E
forced to purchasé the eptire patkage. ' ‘ i

\

.

Question 9: s the managémentlgrganizatjon“plaphggggyp;p“fpy;brpyjdipg
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these instructional-materials? ‘

x
’ PR
i

Vo , B \‘ap . —
Jhdgments about management of this project_are hampered because. the
modules are still in the developmental stage. The original proposal and
the project's position paper were-available indicating that many nore -
imodules would be forthcoming. , ' K
The project is notable for its wide inclusion of many scholars on the
. various development teawms. Similarly, teachers and students are included Lo
on each team. There is no evidence that the views of ,parents havé been
solicited. ’ . L o
The American Psychological Association has appointed a fifteen-member \
policy board to establish the project's policy and to monitor the develop-
oment. This board selected the topics for the various modules and chose
the director and staff. There could be some serious probleins in monitoring
the modules because their development is “farmed out" to teams around the
country, rather than being produced at a single center. The project
director clearly has a formidable task in exercising quality control over’
packages produced under this procedure. His problem -is not that of main- !
y taining scholarly quality but of limiting length and infusing each module —
with sound pedagogical strategies. ! ’

A1l of the planned evaluation seens to be internal to the project. In
the judgment of the panel, it would be advisable to have a careful and
periodic external evaluation of it. NSF should also continuously monitor
this project. ’

€
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Addi tional Comment by Mrs. Kristine M. McGough

\

. |
I'am in receipt of the edited draft for Comparing Political Experiences and
Human Behavior. Althodgh 1 am in geneﬂa] agreement with many pojnts of the
, final drafts, I feel too much of the sense of the panel has been lost in
 attempting to' handle this by mail - I/fééT {he entire panel should be reas-
‘sembled so that we may have an opportunity Yo discuss it and take a vote as -
We did on Exploring Human Nature. . : /
\ S !
In regard to Comparing Political Experiences, I firmly believe that if this-
project was federally funded to replace traditional government courses -
vihich appears to be the developer's intent - the burden should be on the

developer, not the teacher, to insert material dealihg with the Constitu-
tional system of the United States. ’

s
Ll I

The Human Behavior draft has suffered” the most by the long distance review.
The line "Cthical consideration # critical and shbuld be clpsely adhered
to if the goals are to be achiéved” is vital to this report &n# was, to the
best of my knowledge, agreed upon by the full panel - I cannot subscribe

to the, suggestion that it become some sort of "minority faotnote." T

What has happened to Dr. Tobach's report of 12/112*  Dr. Tobach's impressive
professional ¢redentials make her' input particularly pertinent to Expioring
Human Natuve and Human Behavior. HMer.§ page statement does not seem to be
reflected adequately in the final draft. Qr. Tobach made strong reconmenda-

tions concerning the development and teaching of all courses in the behavioral
sciences.

i o
‘ .

I am'personal]y uncorfortable with the reports on Comparing Political Experi-
er~-s aind Teman Behavior. Given the Lime*pressure and Jack of material, I

fee] the panel veport of Exploring Human Nature vas a fairly good representa-
. tion of the panel's feeling - I am not as certain that the .other reports are,

I feel our responsibility as .a panel is a sarious one and a final report — -

done without sufficient time for give and take and mutual learning does not
seem to really fulfill it. ) y

‘ f - bl \
*NSF Staff Note: The final, typed response from Dr. Tobach had\ng:g
B)

1
' \

been received when this letter was written. The response is now
included in Dr. Tobach's statement on Question 10 (on EHN and H
and here statement on Exploring Humap Hature.
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0.14. d:HG’%ﬁqul‘B): Indi&idua] Panelist Response to 10th Review

Question: y,flhat are your deneral impressions of the curriculum? - .
| AR - b .
Panelist: .Dr. Douglas Alder ' _ )

A} “
[ read only the units on sleep and consciousness, communication and
peer pressure., The latter was unnecessarily long. [nd¥ess cases, , -
examples and activitjes were employed to teach ;the sare concept.
' Perhaps the writers generated these to give the editor the chance
choose from among them. . :

i

]

I fourd all three units fascinating, They also did not seem to have L :
adoption obstacles because of community norms. The proposal said I
that the APA intends. to fefine the modules;to the point that they will ,

not run afoul of community values and generate opposition. In these '

, three units'l think they are approaching their goal. My colleagues on

the team however had very different feelings about some of the other

units and 1 tend to support them. I have had some considerable experi-
_ence with the naticnal controversy on Sensitivity training. Though I -

y am in gereral an advocate of it, I must admit that even though some of
the criticism has been irrational other criticismhas opened up valid ,
issues that the professionals were not handling well. [ think the '
criticisms of this curriculum will hit some of the same points. Pri-

\ + vacy of an individual's feelings can be invaded undudy in this curricu-
lum. Teachers car become involved in dealing with counseling-like
problems. without professional competency. Students can be encouraged
te reveal things that they may not wish to reveal. Conmiunity values
-can be unnecéssarily offended. One example: in an exercise about peer
pressure the students are asked who they would turn to for ddvice under

, many specific’cases. Two of them include: who would you talk to if you

; became pregnant and who would you talk to if the irl you were sleeping
with pecame pregnant. The assumption that the student may be sleeping

_ with someone is dynamite.. The question is posed in such a manner that

.the assumption is that those involved are not married. There are still

P a few people around who don't think that is the ‘norm. Su#ﬁ issues are
- pretty sensitive. ) /

-

. In general | ém fascinated with the administrative appro%ch that this
. project is using, employing a.professional organization./ [ wish them
" the best.

i

Panelist: Dr. Robert Angell oo

. This project is in its early stages and therefore cannot be evaluated
adequately at.this time. The start is promising. The /APA is selecting
capable scientists to work on the design teams, though/ they must be
sure to get adequate input from the high school teachers on the teams. /
One weakness already obvious is that the nodules are being written at
too difficult a level for most high school students. |1 have confidence
in the administrative group directigFSfujs project and the oversight

O -
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that APA will give it. I therefore expect tH¥#"they will carry out
their;responsibi]ities.effectively and a good product will result.
‘ i !

~ . \
' I3

o .

~

’ « No c¢omments submitted.

o

* . Panelist: Dr, George W. Carey ° Yy

1. While the project proposers’ claim a need for this particular
, approach, they have certainly not documented the need. In fact, tﬁty.
do acknowledge that several texts are already being used and ‘that .the
texts represent less soph