DOCUMENT RFSUMBE

ED 043 515 SE 009 791

AYTHOR Hutching, C. L.

TITLE An Bducational Development Case S$tudy: An Flementary
Science Information uUnit.

INSTITUTION Far West Lah. for Pducational Research and
Development, Berkeley, Calif.

SPONS AGENCY Pureau of Flementary and Secondary Education
(DHEW/O0OF), Washington, D.C.

PUB DATE 7 Aug 70

NOT® 87p.

EDRS PRICE FDRS ®rice ¥+«-%0,7N HC~$u4.U5

DESCRIPTORS Case Stuildies, *Curriculum, *rducational Develooment,

*Tlementary School Science, *Inforration
Pissemination, Multiredia Instruction, *Proqgranm
Pescriptions, Program Fvaluation

ABSTRACT

Descrihed is an information package with information
on six science programg sujtable for use in elementary schools. The
pioarams selecte? for inclusion in the information unit were
Plementary Science Stuly, Inquiry Development Progranm, Minnesota
Mathematics and Science Teaching Project, Science Curriculum
Improvement Study, Conceptually Oriented Program in Science, and
Science==\ Process Approach. Pive major phases used to conceptualize,
develop, and test the information package are describved. Tn the first
vhase, the aoals of the package were outlined. The second phase
involved the levelopment of the first comvlete form of the
information packace. In the third phace, a completely revised package
vas developed using the modifications revomnmended at the previous
nhase. In the fourth phase, the product was revised and used in a
large number of sites across the country. The fifth phase vas the
development of the final product and its Aissemination. This document
contalins several photographs of the information package 1s well as a
discussion of the total proqram budget, and the costs for each phase,
Bibliograohy. (LC)




EDO 43515

EDUCATIONAL DEVELOPMENT
CASE STUDY: AN ELEMENTARY
SCIENCE INFORMATION UNIT

US OHFRkMERY OF KEaLTK EQUCATON & whitaM
DHXE O BEUCATION

IHES DOCUMENT May BEEW SEPRODUCED £1CNLY 85 RECEVED ThriM In}
FURSCN OF CRCARTAVON CRCaLtag i PO f EW OF ChinDns
SYATED 2O WO MECESSAMEY BEPRIMNY O¢heC.at OFKE OF (DUCATOR
IR LE BT

FAR WEST LABORATORY FOR EDUCATIONAL
RESEARCH AND DEVELOPMENT

| GARDEN CIRCLE,HOTEL CLAREMONT, BERKELEY, CALIFORNIA 94705



EDO 43515

AN EDUCATIONAL DEVELOPMENT CASE STUDY:
AN ELEMENTARY SCIENCE INFORMATION UNIY

Produced by

FAR WEST LABORATORY FOR ELuGATIONAL
RESEARCH AND DEVELOPMENY

1 Garden Circle, Hotel Claremont
Berkeleys, Czlifornia 94705



Produced by FAR WEST LARORATORY FOR EDUCATIONAL RESEARCH
AND DEVELOPMENT, a non-profit public organfzation supported
in part by funds from the Unfted States Office of Education,
Department of Health, Education, and Welfare. The opinions
expressed in this document do not necessarily reflect

the position or policy of the Office of Education, and no
?fzicia; endorsement by the Office of Education should be

nferred.

The Laboratory was established through a Joint Powers
Agreement in February 1966. Signatories as of June 1969
nclude.

The Regents of the Unjversity of Califomia

The California State 8oard of Education

The Trustees of the California State Cclleges

The County Superintendent af Schools of the
County of Munterey

The Board of Sducation of the San Francisco
Unffied School District

The Reger.ts of the University of Nevada

The Nevada State Board of Education

Thﬁ Bgard of Regents of the University of

ta
The Utah State Board of Educatfon



AN EDUCATIONAL DEVELOPMENT CASE STUDY:
AN ELEMENTARY SCIENCE INFORMATION UNIT

C. L. Hutchins

August 7, 1970

Produced B

FAR WEST LABORATORY FOR EDUCATION
RESEARCH AND DEYELOPMENT
1 Garden Circle, Hotel Claremont
Berkeley, California 94705



TABLE OF CONTENTS

Page
Foreword i
SUMMARY 11t
INTRODUCTION TO THE PROBLEM 1
STAGES OF L.VELOPMENT
1. Conceptualizatton and Planning 4
2. Preliminary Product Development and Testing 19
3. The Development and Field Testing of the 33
Mafn Form .
4. The Davelopment and Field Testing of the 44
Operational Form
5. The Development of the Release Version, the 64
Planning for Dissemination, and Product
Dissemination

CONTINUATION OF THE INFORMATION UNIT PLAN TU0 OTHER UNITS n
8ibitography 15




FOREWORD

Educational development is emerging as a new discipline. As yet,
fts principal features are only generally understood, but {ts significance
as a tool for educational reform cannot be serfously questioned. This
case study of the development of a specific educational product by the
Far West Laboratory for £ducational Research and Developmant should prove
helpful to those who wish to gain a better understanding of this new
discipline,

The directors of regional educational research and developent 1ab-
oratories are being constantly bombarded with questions such as the
following:

- 1. What are regional educational laboratories doing?

2. Exactly what is "educational development?”

3. What §s the relationship between educational research and
development?

4. Are special laboratories needed to perform educational develop-
ment? Could 1§t not be done better by a university--state
departments of education--local teaching faculties?

5. What skills are needed by those who might consider a carter in
educational development?

6. ¥hen is the work of an educational development completed? How
lof. does it take to develop a given product?

7. How much does it cost to develop a given educational product?




8. Are the results of money spent on educational development

worthwhile?

This case study should begin to supply some information relevant
to these questions, It is not assumed that one such study can answer them,

but a reader who has noi already found the answers to such questions will

find the study helpful.

John K. Hemphill
Director
Far West Laboratory for
Educatfonal Research and Development
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AN EDUCATIONAL DEVELOPMENT CASE STUDY:
AN ELEMENTARY SCIENCE INFORMATION UNIT

SUMMARY
The nunber of new processes and products available to schools is
fncreasing at a rapid rate. They are relatively complex and difficult to
understand, On the surface they are no more appealing than the great
quantity of material already avaflable. We must ask ourselves:

Do teahers and administrators have enough time to find, gather,
and process information about the new developments?

Do researchers and developers adequately disseminate information
that {s readable and understandable?

The Far West Laboratory believes that the answer to these questions

fs "no." As a result, the Laboratory has developed the E'ementary Science

Information Unit. 1he unit descrites six new, relatively well developed

programs suitable for science instruction {n elementary schools. The
fnfonnation unit decreases the work load of the school personnel respon-
sible for reviewing these developments for possible adeption. It assures
that informatinn about them is presented in a clear, effective format,

A separate report published by the Laboratory, "The Final Report of
the Elementary Science Unit," describes the Infornatfon unit and fts use
in detail. The current study is intended to be a record of the development
effort behind the product.

This case study focuses on five major steps used to conceptualize,
develop, and test the product:

In the first phase, Conceptualization and Planning, the goals of the

unit were outlined. Briefly, the goal was to close the gap beiween the

schools and the emerging fieid of educational research and development by
fid



increasing the number of well developed optfons known to school decisfon-
makers and by conveying knowledge about the alternatives to enable schools
to accept or reject them rationally. The mcdel developed was 3 multi-
level, multi-media, maflable product describing alternatives in an objective
manner, A non-directive instructional approach was adopted. A prototype of
the unit was developed and submitted for "expert" evaluation. A pattern for
field testing and evaluation was also devised, as well as a strategy for
fncreasing the knowledge base behind diffusfon efforts such as this ona.

In the second phase, Preliminary Product Development and Testing, the

first complete form of the information unit was developed. A strategy for
selecting the science programs to be included was implemented, information
was gathered and the specific elements of the product were written and
produced. A field test involving 19 target audience subjects was conducted.
The results indicated that there was a real need for the product and that
the format was largely satisfactory, although a number of small modifications
were recommended. Simultaneously, the subjects provided data on the relation-
ship of "job function" to "search-set." Among other outcomes of this research
was the conclusion that formal job classification (e.g., superintendent vs.
teacher) has little to do with the type and nature of information required.

In the third stage, the Devalopment and Field Testing of the Main Form,

a completely revised unit was developed using the modifications recommended
at the previous stage. One important change had to do with the media used.
Field testing with a randomly selected sample of 19 schools was conducted.

One hundred eighty-one target users were fnvolved. Results indicated that

the unit had satisfactorily passed all of the standards set for its objectives
except in one area--knowledge retention. Recommendations were made to
improve product performance in this area.

iv




In the fourth stage, the Development and Field Testing of the

Operational Form, the product was revised and used in a large number of sites

across the country. This time the subjects were free to use the product in
any way they wanted (as opposed to the controlled testing of the previous
stage). Twenty-four schools were involved. Results were highly satisfactory
and the product was recommended for release.

In the fifth stage, Development of the Final Product and Dissemination,

considerable difficulties were encountered in securing a commercial dis-
tributor, resulting in the need for a relatively large amount of extra money
to develop the final form. Dissemination of this form has now begun although
no information on the number of sales is currently available except to note
that 130 pre-publication sales were made at $75 each,

Elsewhere in this document, the background of the program which
produced the product is described, legal constraints are outlined, and a
"system development strategy" is reported.

Costs for the effort total approximately $222,000, excluding legal fees
and the cost of the copies of the final form (to be recovered from sales).

A breakdown of the budget data shows the cost of each stage as follows:

Conceptualization and Planning $24,000
Preliminary Development and Testing 45,000
Main Form Development and Testing 46,200

Operational Form Development and Testing 47,800
Final Form 59,000
Total $222,000
Of the total, approximately 50% ($110,000) was spent for personnel
(salaries, wages, and benefits). Costs for materials and subcontracts

related to the production of audiovisual materials (exclusive of personnel

v



costs) were approximately 14% ($31,000). The remainder (36%) went to all
other costs--Laboratory management support, indirect costs (heat, light,
communications, etc.), and other direct costs.

Another way of breaking down this total figure shows that a total of
$117,000 (53%) went for actual development of the forms (information
collecting, writing, typing, shooting photographics, revision, etc.),
$38,000 (17%) went into field testing (travel, payment to participants, data
analysis, etc.), $9,000 (4%) went into reporting (to Laboratory management,
U.S.0.E., and the educational community in general), and the remainder of
$58,000 (26%) went into management, recruiting, training, coordination, etc.

The case stuay also peints to other payoffs this effort has had by:
(1) allowing the program to develop similar products at less cost ( a com-
parable information unit now under development is running at about 50% of
the cost of the science unit) and (2) permitting an entire reconceptualization
of the system so that it can meet more of its intended objectives as well as
serve a larger scope of effort. The second payoff will result in a new
procuct development phuse, which is now under design; the planning document
for this new design is unique--a complete design specification of an

educational development.

vi




INTRODUCTION TO THE PROBLEM

In 1965 Congress enacted the Elementary and Secondary Education Act,
Public Law 83-10. Under Title VI of this act the Office of Education
established a program of regional laboratories. The model for the
laboratories left room for a variety of interpretatfons (see the "Hearings
Before the Special Subcommittee on Education on the Study of USOE, 89th
Congress"1) but it was clear that a new means was proposed to develop
programs for the schools. Instead of relying on the "dissertation model"
of research for new ideas and products, the laboratories were seen as
"permanent institutions devoted to the discovery and dissemination of
practical knowledge...“2

After the initial planning during 1965, the Far West Laboratory for

Educational Research and Development was established in 1966 as a joint

agreement between a number of Califorria and Nevada educational agencies.3

1U.5..Congress, House Committec on Edgcation aggf%abor% égbcommitt?gg X

on Education, Hearings, Study of the United States ce of Education t
Conagress., 1967, four p;?isi. ATso see Stephen K. Bailey, "Emergence of the
%?3?53t0¥¥ ?rogram," Journal of Research and Development in Education, III

’ '3-

%Bailey, op. cit., p. 6.

30rigina] sigratories to the Joint Powers Agreement of 1966 were: The
Regents of the University of California, the California Board of Education,
the Trustees of the California State Colleges, the County Superintendent
of Schools of the County of Monterey, the Board of Education of the San
Francisco Unified School District, the Regents of the University of Nevada,
and the Nevada State Board of Educatior. In 1969 the Board of Regents,
U?ive:sigy of Utah and the Utah State Board of Education woere added to the
signatories.



In its initial definition of focus the Laboratory staff identified six
alternative areas for possible program development. Using a number of
criteria, the six areas were narrowed to two major programs. The criteria
used were: "“importance, focus, breadth of tasks, payoff, feedpack,
compatibility with resources, organizational involvement, fundamental
problem, potential duplication of effort, funding feasibility, breadth of
application, political feasibility, balance of tasks, and overall risk."
The “Communication Program" was one of those selected for initial
developinent. The other program was "Teacher Education."4

The Purpose of the Communication Program was:

To conduct those research, developmental and operational tasks

that will bring into existence effective use of information

apout options available to schoql Qersonnel as theg make deci-

sions in the organizational operations of schools.

This goal was selected in an effort to close the gap between the schools
and the emerging field of educational research and development. There was
ample evidence that research had not found its way into established practice
and it was important that the pattern not be repeated in the newly undertaken
develcpment effort.

Initial conceptualization of the components of the Communication

Program took piace between 1966 and 1967. The components identified were to

focus on three efforts:

8Far West Laboratory for Educational Research and Development, Program
Plans (Berkeley: Far West Laboratory for Educational Research and Deveiop-
ment, March, 1967), pp. 7-8.

SIbid, ». 42.




Component 1: The develcpment and refinement of media products to
create awareness, realistic expectations, positive attitudes
and motivation, and a supportive climate felat1ng to research
and development and rational aducational planning;6

Component 2: The development and establishment. of an effective
infermation system, specifically designed for school
personnel and 1imited to educational research and development
information;

Component 3: The identification, development, and dissemination
of organizational arrangements aud personnel training programs
that will permit school personnel to use research and
development information effectively.7

This document is a case study of the first product of Comporent 2--

the information system. The product is the Elementary Science Information

Unit. The case study is intended to provide sufficient detail to enable
the reader to understand the complexity and costs involved in the empirically
based development of an education product.

The strategy used to identify, create, test, revise, retest, and
market the product is patterned after industrial and military models. The
Laboratory staff identified five major stages through which the product
had to pass. The stages were further subdivided into more detailed phases.
The bulk of Lhis document describes these phases in terms of the development

of the Elementary Science Information Unit.

6The goals of the component were eventually changed.

TFar Mest Laboratory for Educational Research and Development. Basic
Program Plans (Berkeley: Far West Laboratory for Educational Research and
Dovelopment, 1968).




STAGES OF DEVELOPMENT

Stage 1: Conceptualization and Planning

Purpose of This Stage. As defined by the overall developmental

strategy of the Laboratory, this stage included:

need definition, a thorough review of the research literature and
practices that seem to be relevant to the particular needs and
problems on which the program or component is focused, a detailed
statement of objectives to be achieved through the use of the
product and preparation of initial specifications of the product.8

Steps of This Stage. For the purposes of this paper the work of

stage 1 will be divided into eight subsections: identifying the research
bas2, describing the requirements, goals and target audience, developing

the prototype and model, selection of content, production and scheduling,
personnel, time and costs.

Identifying the research base. Literature searches and professional

judgement led the staff to conclude that an extensive research base did
not exist for the development of a product in the proposed area. While
research had been conducted on the general variables that influence the
adoption-decision process,9 little of it suggested a specific developmental
strategy. The most relevant work was from rural sociology. Rogers, for

example, was instrumental in pointing to the importance of a successful

8Far West Labofatory for Educational Research and Development,
Contractor's Request. (Berkeley: Far West Laboratory for Educational
Research and Development, 1970).

9For a good current sunmary see R. G, Havelock, Planning for
Innovation (Ann Arbor: University of Michigan, Institute for Social
Research, 1969).




product being divisible, simple {as opposed to complex), easy to understand
(communicable), compatible with existing procedures, and clearly
advantageous over alternatives.10

From Guba]]the staff adopted a specific product development
strategy of telling and showing rather than "“helping, involving, training,
and intervening," "“Telling and showing" seemed most 1ikely to produce a
cost-effective approach to the goals of the component. In other
words, it was belfeved that in order to reach the largest target audience
most effectively, any idea or practice had to be formed into a tangible,
operational product that could be distributed easily and inexpensiveiy.
While other strategies involving direct services to schools might be
more powerful in the isolated case, it was judged that it would be most
cost-effective to create a mailable praoduct describing new innovations in
@ decision-making framework. The staff recognized, of course, that if
this approach were not well conceived and tested, effectiveness would
be low since the approach was not closely coupled with the schools'
current practices.

Describing the requirements, goals, and target audience. In a series

of staff papers the goals and the target audience were identified. Briefly,
t

the goals were identified as:

10¢ nogers, Diffusion of Innovations. (New York: The Free Press
or Glencoe, Inc., 1962).

Vg, 6. Guba, "Development, Diffusion and Evaluation," Knowledge
Production and Utilization, eds. T. L. Eidell and Joanne M. Kitchel,
University Council on tducational Administration and the Center for
Advanced Study of Educational Administration (Eugene: University of
Oregon, 1968).




(1) Increasing the number of well researched and developed program
options known to school decision makers;

(2) Conveying specific knowledge of these programs sufficient for:

(3) Educational decision-makers to select from among the
alternatives the one best suited to their goals or reject them
all if none were satisfactory.

In addition, secondary goals were developed:

(4) 7The target audience must like the product developed;

(5) believe it serves their needs, and

(6) prefer it to all other equal or less costly means of
achieving the same objectives.

The target audience for the proposed product were those members of
a local educational unit (schcol building or district) responsible for
curriculum decision-making. It was assumed that almost all of a district's
persornel might be involved at some point--assistant teachers, teachers,
department heads, vice-principals, principals, supervisors, coordinators,
consultants, deputy/associate/assistant superintendents, superintendents,
community advisory groups, and school boards. However, it was assumed
that the principals, supervisors, coordinators, consultants and teachers
(when the latter served in an administrative capacity) were the key
members of the target audience.

In a detailed analysis of these potential members of the target
audiencel? {t was assumed that not all of these decision-makers had the
same information needs. Differences existed both in terms of the type
and detail of information required by the target audience. Thus it was

clear that whatever product eventually emerged had to be flexible both in

12pau1 . Hood, "The Integrated Information Unit and Its Possible
Utilization by School Personnel” (unpublished paper, Far West Laboratory
for Educatfonal Research and Development, 19673



terms of type of information (content, objectives, training
requirements, price, etc.) and detail (from short summaries to
detailed technical reports). This decision seemed compatible with the
research work of Rogers mentioned previously.

Developing the prototype and model. During the first phase of

the developmental cycie the Laboratory commissioned the Lockheed Missiles
and Space Company to conduct a detailed survey of the information needs
of the target area of the Laboratory. The report was completed in November
of 1966, Though the report had many purposes and other conclusions, the
findings relevant to the present case study included thes. .sstracted items:
(1) There was general lament from all levels of education about
the lack of communication in the field and about the number of
independent efforts that were proceeding without awareness of
each other,

(2) There was a lack of significant research information to
disseminate,

(3) Research findings needed to be translated into a form which is
understandable by the school constituency.

(4) There were a large number of media channels that could be
utilized; most were in the sphere of either the mass media
or the highly technical area of computer science.13
The results of the survey included the definition of a number of specific
vehicles that might be used to effect the needed communications link. These
included: the development of a "data book" that would be available to all

school personnel, a iaboratory publication service, a program "alert" service

——

13Lockheed Missiles & Space Company, Commuaication and Utilization
Study (Sunnyvale, Calif.: Lockheed Missiles & Space Company, 1966).




utilizing existing mass media channels, development of a systems planning
guide (a handbook), and the operation of a field demonstration unit. The
development of a large scale computer-based information system was also
suggested.

Eventually all of these ideas were rejected though the study served
to confirm the need for an information system that would enable school
personnel to know of educational developments and select among them. The
reasons that the alternatives were rejected included these: While highly
visible, it was believed the “"data book" would not be well focused and
might degenerate into "the stuff" that tends to pile up on desks and in
files; 1t was believed that the product would have to be more unique.
The publication service was rejected hecause other agencies already provided
that service. The program "alert" was tentatively selected as a means for
implementing Component 1's objectives (see above); however, when a series of
educational television programs duveloped as an “alert" reached only 5% of
the potential target audience it was dropped. The system planning guide
was rejected as not being enough on target for the purposes of the product.
the field demonstration unit violated the "telling-showing" product
development constraint and was thought to be too costly for the small target
audience that would be reached. The use of a computer-based information
system was rejected on the grounds that not enough schools now had such facilitie
(and were unlikely to get them in the near future) and the interconrection

costs were too expensive at present.

141p44.
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The eventual model that was conceived for the product was one
invented by the staff of the Laboratory. It consisted of a multi-level
package of multi-nedia materials suitable for use by school personnel
as they considered alternative ways to achieve their educational goals
and objectives. An assumption was made that providing information about
several feasible alternatives in thc same product would assist the
rationality of the decision process It was also assumed that if all or
most of the critical information (pro and con) was made available in a
useful format there would be a better chance that the right choice would
be made for the particuiar situation,

In the March 19 Laboratory Activities a schematic of the proposed

product was introduced. (See figure 1.)

The name assigned to the product was the Integrated Information uUnit.
The term "integrated," originally included to suggest the multi-media,
multi-level %ormat, was eventually dropped for simplicity.

As shown in the schematic, the model had four levels of information--
an initial overview to all the programs, a more detailed audiovisual
summary of each program, a booklet describing each program in more detail,
and finally, a set of background references. Film was used at levels one
and two, print at levels three and four. Each program was treated in a
parallel way to permit adequate comparison between the alternative
programs. It was decided that each information unit would be focused

on a single set of alternatives in a given area.
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Figure 1
The Proposed Mucel for the Informaticn Unit
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The instructional pattern behind this moc¢::l included i series of
assumptions:

1. The curriculum-adoption, decision-making practices of schools
are extraordinarily varied; no single model of how needs are assessed,
goals and objectives identified, information about alternatives
gathered and processed,--and decisions made can be established
among school organizations. It is assumed that the processes
in most cases involve multiple, recurring encounters with needs,
goals, and information--rather than a one-dimensional model of the
processes.

2, It is assumed that a great variety of personnel is
involved--ranging from parents and students to teachers and adminis-
trators. It {s also believed that the varfation in information
processing behaviors s as broad within groups as it is among
groups. an general, the process s assumed to involve both grcup
and individual acts ranging over a perfod of time.

3. It 1s assumed that the types of information needed will
vary greatly from one individual to another and from one group to
another,

4. It is assumed that motivation to want and need the type of
information provided by the unit must exist bafore coming to the unit;
the unft cannot induce review and ratfonal consideration of new
S}tern?tives leading to adoption unless the user 15 inciined in this

rection.

5. It is also assumed that a mailable package of information
about new curriculum projects fs a necessary but not sufficient
stimulus for rationa) decision-making; other types of materfals and
contacts must also te present to lead to the termninal behaviors of
adoption, adaptation or rejection.15
Most of these assumptions were untested and research about them was

1acking. As a result, the choice of strategfes was efther to make 4
considerable initial effort to tind eviden.e supporting or rejecting
thesa assumptions or to begin development and attempt to establish
supporting research as we went along. The latter course of action
was the one adopted. In this specific case, the result in design

fncluded these fnstructional characteristics:

‘Sc. L. Hutchins, A Final Report on the Elementary Science Information
Unit (Berketey: Far West Laboratory for fducational Research an velop-
e

nt, 1970).
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1. Except for the initfal instructions, the sequence for using
the unit was not linear or discursive; entry to the body of the con-
t:nt was by multiple paths suiting the variety of styles used by
individuals and organizations. Hence, the need for each major part
to be relatively independent of the others. Redundancy exists where
the prerequisite information is necessary to understand particular
cognitive elements.

2. The information must be available in multiple forms suitable
for use by individuals and groups.

3. The information must cover a range wide enough to fit
multiple needs; if an error is committed it should be on the side of
comprehensiveness rather than exclusiveness.

4. Though motivation 1S presumed, the unit should provide
sufficient "parsuasion" that the user already inclined toward the use
of such aa appreoach will be fnduced to belfeve that the product is
well-adapted to his needs.

5. The package must be flexible enough to be used as an auxiliary
to other materials and in & variety of situations involving its use
bty "linking ageats," peers, and such formal chanra'c as pre-service
education.16

Alternative means could have been selected. The staff described
these alternatives:

The information could have been brochures, pamphlets, position papers,
etc. from the developers of the new science programs themsclves.

This approach was rejected because information about different
prograns would 1. be comparabio, f.e., obiective. Not all of the
developments had suitable materisls avaflable.

The information could have been the curricula themselves. This
approach was rejected because of the high cost of most of the
programs (complete sets of materials could easfly have run to
several thousand dollars).

The approach could have been more of a demonstiration project
requiring the users to come to some national, regional or locel
fnformation center. This was rejected because of the additional
costs and inconveniences required for use and the fewer number
of users that would have, in all 1ikelthood, used the product.

161144,

e
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The direct, demcastration approach was also rejected because

to some extent curriculum information centers already exist in
large school, county, regional, state or natfonal libraries and
demnstration centers.

The use of the package could have been more directed or guided;

the pattern cf use could have been "programmed." This alternative

was rejected because of the absence of informatfon on how users

currently make curriculum reviews; it was assumed that different
grours follow strikingly different patterns of review. In oiher
werds, the product was desfgned to fit present piactices rather
than developing a new pattern that would require major changes in
most users' behavior.

A more active (rather than passive) approach probably could have

been designed. Any failure here was more a lack of inventiveness

than systematic rejection of alternatives.

The product could have used a single leve's of information approach

and a single medium. The multi-level, multi-medfa approach was

selected to insure versatility and flexibility in adapting to

the user's present practices.i?

The model that evolved from the research and testing cycle has a
remarkable overall similarity to the one proposed during the conceptual
planning. However, there have been a number of changes. It is the iIntent
of this paper to document these changes and to suggest that the initfally
concefved product, {f executed and disseminated inmedfately, would have
fafled. Only the many changes that have occurred--small, though some of
them may be--make the tinal product a successful one--not just because
of ts effects on users, buvt also because of {ts total reflection of a
system of production, testing, marketing, etc.

Selection of the content. Uuring the Planning and Conceptualization

stage, work was conducted to identify the subject area in which the first
information unit would be developed and to select the specific programs

that would be covered. Ouring the summer and fal) of 1967 a contract was
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let with Davidson Films to conduct a survey of potential subject areas and
to help to identify programs vor ultimate inclusfon in the information unit.
Davidson Films was selected because of the experience Mr. Davidson and

his staff had with a number of the evolving "new curricula" and because of
his knowledge of their suitability to the information unit approach which
had been selected. The contract also focused on {dentifying the media

that should be used in icveloping the informatien unit. The survey
fncluded personal interviews and visits with leadiny media agencies (DAVI,
Eastman Kodak, etc.) leading educational developers (EDC, NSF, the Hiyh
School Geography Project. etc.) and with agencies and groups interested

fn infermation and dissemination (EPIE, ERIC, IDEA. etc.) The conclusions
of the survey strongly supported the muiti-medfa approach that had been
selected.'® 1In consultation with tne Laboratory, Davidson also recommended
that the initial package should be developed in the field of elementary
scfence. It was clear froin the outset that because of extensive NSF
funding, the science and math areas were likeiy to be the hest areas for
fnvestigation. Science was selected over math primarily because, at least
in the Far West Laboratory's region, science curriculum selection was in
much greater ferment than math. Elementary science was selected over
secondary science because it was felt that the secondary programs were older
and better known, but that a substantial investment in clementary science
curriculum development had been made--in excess of $10,000,000 at that
time--with few of the products yet being used.

IBJ. M. Davidson, "Projects Developing Communications Systems for
Educators™ (Sa- Francisco: ODavidson Films, 1967),
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Three criterfa were applied to select programs for the information
unit. First, the program or curriculum package had to follow the trend
fn elementary science instruction toward active fnvolvement of students
fn scientific processes and experience rather than in passive reading or
1istening to accounts of scientific facts, theories, or history.
Specifically, the program had to provide opportunities for the students
to manfpulate objects and observe functional relationships typical of
the kind in which scientists encage. To qualify, a program had to either
fnclude special materfals for the students to work with or call for work
with materfals readily avatlable to the typical classroom teacher. Out
fn efther case, such activities could not be appended to a reading chapter
as "suggestions for further study"; they had to be an integral part of the
program. The second criterion was the requirement that the program had
undergone a research and development cycle comparable to the one developed
hy Far West Laboratory. Specifically, there had to be a systematic attempt
to field test and operationally confirm that the product worked before its
release. Furthermore, there had to be some evidence, behavioral or
otherwise, that the program was meeting its objectives. 1In point of fact,
this was a very difficult criterfon to apply since very few curriculum
developnents specify the behavioral objectives required for rigorous
evaluatfon., The third criterfon was that the materfals were, or soon
would be available for widespread adoption across the country; it seemed
futile to describe programs that wire unavailable.

Scheduling. The final step of the Planning and Conceptualization

phase was to develop a series of planning documents that could be used to




16

direct production of the information unit.]g These documents were focused
particularly in the area of production and evaluation. PERT schematics
were dravn up to project a tentative schedule for the development. For
example, a schematic of .he stages involved in the design of a single film
fn the unit was included in one of the planning documents. (See figure 2).
Each step will be fully detailed in the text.

Personnel. During the Planning and Conceptualizatfon phase the
pruject personnel consisted largely of senior staff members. No project
director had been selected. Planning and conceptualization was the
responsibility of th oroaram directsr, a Ph.D. tn psycholog: with a
background in fnstructicnal systems development in a military-based
development agency. Much of the "irnventing" and conceptualfzation was
conducted with the aid of the Laboratory Director and the directors of
other programs. Midway through the planning phase two permanent
project people were hired--one at the MA level and oiie at the BA level,
One clerical assistant was used about 3/4 time. The backgrounds of
these people were not in cammunications or information dissemination.

One had background in educational philosophy and the other in socfal

studies and the operation of government projects,

3pau1 D. HWood, "The Production of an Integrated Information Unit"
(Berkeley: Far West Laboratory for Educational Research and Development,
1966}, and “The Evaluation of an Integrated Information Unit" {Berkeley:
Far West Laboratory for Educational Research and Development, 1966).




Figure 2

System Design Outline for Production of a Single
Audiovisual Component of an Integrated Information Unft?20
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Time and Costs. The conceptualization and planning of the Elementavy

Science Information Unit took place between 1967 and 1968. The cost for

this stage was approximately $24,000, including a $3,500 subcontract to
Davidson Films for a field survey.ZI The cost of the Lockheed study is
not included in these figures since that work was used to support the
design of the entire Communication Program; the information unit was not
specifically considered, even though the need assessment features of the

study were eventually used to support the conceptualization of the unit.

——— . M W o e

-~

oy rev.entage of the total costs devoted te personnel and media
at other stages will be reported separately; a move detailed breakdown will
also be given. It was not possible to extract the figures for this period.
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STAGES OF DEVELOPMENT

Stage 2: Preliminary Product Cevelopment and Testing

Purposes of this stage. As currently outlined by the Laboratory, this

stage s separated into two phases:

Phase 1, preliminary product development, represents all
the work necessary to create the first rorm of the product. All
the ingenuity and creativity of the staff {s brought to bear
on the development of what sppears to be the most useful pro-
duct. Frequentl{ non-Laboratory parvicipants and school per-
sonne) are consulted in the developmen* of the preliminary pro-
duct; certainly such development is more than just putting
together a number of pieces or ideas that others outside the
Laboratory have tried out. This phase terminates with the
decisfon that the preliminary product is sufficiently well de-
fined and developed to merit testing. For some products, this
preliminary product development may be quite complex, and may
fnclude a major portion of the development effort; in other
fnstances the preliminary product may be only a very rough ap-
proximation of a final produnt.

In th? second phase, preliminary field testing, the pro-
duct is tested in a ?reliminary field test for its feasibility
as an fdea. The evaluatfon is most often conducted using re-
latively small numbers of representatives of the intend2d target
audience who are acquainted with the problems to which the ?ro~
duct is directed. The participants in this preliminary field
test, or feasibility test, are genrrally given the opportunity
to respond freely to questions posed by the staff, as well as
to draw attention to groblems or questions not previously iden-
tified by the staff.2

These phases are expl/ined under the headings: Selection of the Science
Program, Gathering the Information, Copyright Constraints, Developing the
Preliminary Form, the Preliminary Field Test, Conclusions, Personnel, and

Time and Costs.

22Fqr West Laboratory for Educational Research and Development,
Contractor's Request.
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Selection of the Science Programs. The general criteria for selecting

the elementary science programs to be included in the unit were outlined in
the description of the planning and conceptualization stage. During
preliminary development a number of sources were used to identify & set
of programs. These included the Davidson study previously described and

the International Clearinghouse oOn Science and Mathematics Curricular
23

Developments.
The programs selected for inclusion in the preliminary form of the

information unit were:

Eicmentary Science Study (ESS)
Developer: Education Development Center
Current publfsher: McGraw-Hi1l Book Company, Webster Division.

Inquiry Development Program (10P)
Developer: J. Richard Suchman
Current publisher: Science Research Associates

Minnesota Mathematics and Science Teaching Project (MINNEMAST)
Developer: Minnesota Mathematics and Science Teaching Project
Current publisher: MINNEMAST, University of Minnesota
Science Curriculum Improvement Study (SCIS)
Developer: Science Curriculum Improvement Study
Current publisher: Rand McNally and Company
Science--A Process Approach (S--APA)
Developer: The Commissfon on 3cience Education of the American
Association for the Advancement of Science
Current publisher: Xerox Educational Division
The science areas covered by these programs were generai science, phys-
fcal science, and diological science. Very little astronomy or earth science
was covered. Mathematics was given equal emphasis in one program (MINNEMAST)

and was featured prominently in several other programs.

23), 0. Lockard, Fiftl. Report of the International Clearinghouse on
Science and Mathematics Curricular Developments, 1967 (College Park:
University of Maryland, 1967}.
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The programs were intended for all elementary school pupils (K-6).
There was no indication from the developers that any special segment of the
student audience (projected high school science majors, slow-learners, etc.)

had been especfally targeted. The grade coverage of each program was as

follows:
£SS: K-8
IDP: 4-8
MINNEMAST: K-3
SCIS: 1-6
S-=APA: K-6

The concepts and processes covered by the programs marked a significant
departure from the craditional content of elementary science programs. The
developers of all of these new programs believed that meaningful science
learning would not occur {if the focus was on having 'students memorize the
products or output of science--the facts, taws, hypotheses--that are produced
by scientists., [Instead, they argued that children should learn science f{t-
self--the skills of observing, measuring, inferring, ﬁredicting and testing
employed, as well as the major concepts used by scientists to explain and
organize facts and theories. These concepts were more than new facts to be
memorized; they were mental "pegs" by which the students understaﬁd nature,
Concepts or conceptual schemes included were: organfsms, ecosystems, systems,
variables, conservation of energy, the statistical view of nature and the
particulate nature of matter.

Gathering the Information. Following the seteciion of the programs, the

collecting of detailed information about each of them began. As it turned
out, this step proved to be complicated. A1} of the major curriculum deve-
lopment projects (in all subject fields) are not well set up to handle dis-

semination. After a short time they usually are so bombarded with requests
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for information that a public relations officer {is required. Except for
writing a few brochures and newsletters, handling site visitors, and attending
conventions, these men are usually more concerned with keeping detailed
fnformation about the projects from getting out than vice versa. There seems
to be almost a veil of secrecy which drops over the projects. The reasons
for this secrecy are complex--probably including the difficulty in keeping
up with changes in a rapidly moving development project, the large amount
of time required to answer detailed questions, and, perhaps, the desire to
curtafl information about certain “"trade secrets" used by the development
that others might 1ift and thereby weaken the project's uniqueness. In the
particular case at hand, the developers were also concerned about the abil{ty
of the Laboratory, at the time a relatively unknown organization, to describe
their project adequately.

In any event, this step was more difficult and time consuming than ori-
ginally anticipated. Information from the projects frequently was hard
to jet, sometimes inconsistent, usually incomplete, and in many cases diffi-
cult to understand. The orfginal judgment that school people would have
difficulty in learning about the projects in sufficient detail to adopt or
reject them seemed to be confirmed.

Legal Constraints

Copyright constraints. One area in which there were potential lega)l

constrafints concerned the copyright laws as they retated to the use of
materfals already copyrighted. At this stage the program staff had to
determine §ts obligations to respect the copyrights of the cevelopers'
materfals. Considerable thought was given to this problem and it was

resolved in the following manner:
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Although the new revision of the copyright laws was still in Congress,
it was believed the issues that were holding uﬂ‘%he bi11 were not related
to the matter at hand and so it was hoped that most relevant sections of
this bi1l would remain intact. Specifically Section 107 of the proposed law

seemed relevant:

Notwithstanding the nrovisions of Section 106, the fair use of a
copyrighted work, including such use by reproduction and copies

or phono records or by any other means specified by that section,
for purposes such as criticism, comment, news reporting, teaching,
scholarship, or research, is not an infringement of copyright. In
determining whether the use made of the work in any particular case
is a fair use factors to be considered shall include-- (1) the
purpose and character of the use, (2) the nature of the copyrighted
work, (3) the amount and substantiality of the portion used in
relationship to the copyrighted work 33 a whole, and {4) the effect
of the use upon the potential market for or value of the copyrighted
work.24

Given these limitations on exclusive rights, it seemed that selection
of portions of curricular and promotional materials from the programs being
reviewed and reproducing them in the information unit came within the scope
of criticism, comment, reporting, teaching, schlorship and research and
was therefore not an infringement of copyright. The "determining factors"

seemed to be as follows:

(1) The Purpose and character of our use was clearly non-profit--a

purpose traditionally recognized by the copyright office and specifically
acknowledged in the judiciary committee's report on the copyright law.
(1t should be noted, though, that in their discussion of "purpose and

character," they also mentioned the spontaniety of the act, the fact of a

24y, s, Congress, House Committee on the Judiciary, A Bill for the
General Revision of the Copyright Law, Title 17 of the United States Code,
and for Other Purposes (H. R. 4347, 89th Congress, 2nd Session, October 12,
1966). pp. 30-81.
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single copy rather than multiple copy, the fact of copying from a collection
rather than from a single issue as being legitimate cxemptions--none of which
were applicable %o our situation.)

(2) Nature of the copyrighted work--Because we were not copying material

that was consumable (workbooks, exercises, etc.) we probably qualified for
exemption under this factor. (Interpretation of this section was not easy
because it overlaps with the following one.)

(3) Amount used--A principle basis for our fair use claim was the
fact that we had not copied the entire viork or anything resembling the
entire work. We merely extracted certain sections and elements that seemed
appropriate to our work of criticism and reporting { the old cliche about a
paragraph being the maximum amount that one can copy is not an explicit
criterion of the proposed law).

(4) Effect of use--Finally, in copying we had clearly not affected the

potential market or value of the work by removing such substantial portions
that our copies could replace the original work. The products of IDP, SCIS,
etc. are teaching-learning products and one could hardly argue that the
information unit replaces the original in such a way as to enable someone
to teach from it. In fact, under most circumstances our copying should
increase, not decrease, the copyright holder's sales.

As a result of this analysis, therefore, it was concluded that we did
not have to be concerned with legal constraints on our procedure of
abstraction of small samples of copyrighted works for our comment and

criticism of them for educational purposes.
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Developing the preliminary form. Work on the preliminary form began

late in 1967 and continued through 1968. The form developed consisted of the
following:

Level I. A slide/tape presentation of the overview. (A script for the
overview film was turned over to a commercial film production company for
completion, but it was not delivered in time to be used during the prelimin-
ary field testing.)

Level II. Various audiovisual forms were used to develop briefings on
each of the programs included. The S--APA briefing was a black and white
film produced by an outside film production company. The SCIS and IUP brief-
ings were color slide/tape presentations with cartoon figures. The ESS
briefing was available only in the form of a script. No "level two" presen-
tation was available for the Minnesota Mathematics and Science Teaching Pro-
ject.

Level III. Printed drafts of reports on all programs were developed.
The organization of these drafts was as follows:

History

Rationale

Objectives and Goals

Curriculum Organization
Educational Processes
Reauirements for Implementation
Effectiveness and Evaluation
Appendix

Level IV. Background information was omitted in the preliminary form.

The purpose in the varicty of media formats to the preliminary field
test was to provide an opportunity to examine which media would be most
acceptable to users.

Where possible all of the materials were reviewed by the project's
personnel for accuracy.

Pictures of the mockup and preliminary forms are showa in figures 3 and 4,




Figure 3
The Mockup of the Elementary Science Information Unit

Figure 4
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The mockup was developed to give the preliminary test subjects a view
of the overall design of the product as it was projected for final form. It
was believed that this form was needed in view of the diverse media used in
the preliminary form and the difficul’ s the subjects 1ikely would have in
envisioning the completed product.

The preliminary field test. The preliminary field test took place on

May 16, 1968, with 19 field test subjects frrom the Bay Area. They were se-
lected to represent a cross-section of teachers, central staff curriculum
coordinators and administrators as well as a cross-section of public and
private schools. The test was administered in the Laboratory.
The general questions that the preliminary field test was designed to
answer were these:
Is the project feasible?
Are the needs for the product real?
Is the proposed model 1ikely to be successful?
To get answers to these questions the following tests and prodedures
were used according to the time schedule indicated.
1 week before Subjects completed a form by mail ident1f¥ing their
arriving educational background, present responsibilities,
current role in curriculum decision-making, attitude
toward curriculum reform, and current knowledge of
the science programs to be included in the informa-
tion unit.

9:00 a.m. Subjects were given an oral explanation of the work
of the Laboratory.

A two-page pretest was administered; the questions
focused on the attitudes toward reform of the ele-
mentary science curricula, current evaluation of the
difficulty n getting information about science pro-
grams, and the subjects' current knowledge of the
new programs to be described in the information
unit.
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9:30 a.m. Subjects were shown the audiovisual overview. Imme-
diately following, they completed a four-page ques-
tionnaire designed to assess their attitude toward
the presentation, changes in their knowledge and
their retention of certain points of the presenta-

tion.
10:15 a.m. Break.
10:30 a.m. (With a one-hour lunch break.}

Subjects were randomly divided into two groups--
half saw the audiovisual and read the reports on
two programs (S--APA and MINNEMAST) and the other
half saw the audiovisual (script in the case of
ESS) and reports on the other two programs (ESS and
SCIS). Immediately following each presentation and
after reading each report, subjects responded to
brief (three page) questionnaires directed to gen-
eral reactions, attitudes, and knowledge.

2:30 p.m. Tiie entire group reconvened to take a posttest
questionnaire and to engage in a group discussion.

Conclusions. As indicated by the schedule, a great deal of data was
collected during the field test. A detailed presentation of the results will
not be made here. But the following conclusions were reached as a result of
the analysis:

First, it appeared there was a real need for the product. Pretest
knowledge about the programs was very low--only a few of the subjects even
knew of the existence of most of the programs--none knew of all of them.

They all agreed that information about the programs was difficult to get and

was needed.

Second, the proposed format seemed successful. A number of changes were
recommended (for example, the inclusion of certain information that had been
omitted and re-emphasis on other types of information), but overall the

product seemed to be highly valued and liked by the target group.



Third, because only a slight difference could be detected between
reactions to the film and to the slide/tape formats and the staff's
knowledge of the differential in cost and time in producing films, a
decision was made that during the main form development an effort would
be made to develop the audiovisual component of the information unit in
a slide/tape format.

These conclusions, of course, were relatively subjective, given only 19
subjects. But the staff felt confident that a satisfactory exposure of the
proposed product had been made to a representative target group and that
main form development shovld begin.

In addition to the testing described above, the preliminary field test
subjects were used for some more detailed research into the question of the
type and nature of information that various school personnel need for curric-
ulum decision-making. This research is a good example of the way in which
applied research can be balanced with development in a product-oriented pro-
gram., As noted elsewhere, a sufficient research base did not exist at the
time this development was started. Rather than build one as a foundation
before beginning development, however, the strategy selected was to couple
research on critical questions with actual development. (For a more detailed
explanation of this strategy see the article by Borg.25) The questions
asked in this research problem were: What is the relationship between
the type of job function and the type of information needed? Wha: is the

relationship between where a decision-maker is in the decision phase and the

25Halter R. Borg, *
. g, "The Balance Between Educational Research and Develop-
g:ntg ]? Questfon of Strategy," Educational Technology, VI, No. 7 (1969, o’




type of information needed? And, what is the interrelationship, if any,
between job function and decision phase in terms of information needed?
Stated more simply, we guessed that if a decision-maker was a superintendent
of schools he had different information needs than a teacher; we also guessed
that if a decision-maker was just beginning the process of looking for new
ideas he had different information needs than someone close to the final de-
cision point; we also wondered if there was any interaction between these

two variables.

To test our ideas, we used the same subjects involved in the preliminary
field test. At the 9:00 a.m. meeting on May 16 we asked them to take a pretest.
The test included a number of questions a decision-maker might ask about educa-
tional development (e.g., "Does this program have explicit, clearly stated
goals?" or "Is openness to new ideas or other personality styles essential for
teachers?"). The instrument was pretested before use in the field test.

The questions were grouped into nine classes or types of information. The
subjects were requested to respond to each item in terms of how important
the information was to a specific time in his decision-making. The subjects
were divided randomly into two groups by job classification. One group was
instructed to evaluate their information needs as though they were “search-
ing for something better"; the remaining half completed the form with the
instruction that they had narrowed their choice to one alternative and were
"planning for trial adoption." At the 2:30 p.m. session the same ques-
tionnaire was administered and the directions were switched for the two

groups. The design for data analysis involved the use of Lindquist's Type
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IV design.26 Results indicated no relationship between decision "set" and job
classification. There were significant interactions between decision-making
set and subjects and between item class by person. The decision set by item
class was not significant. The conclusion was that "there is no evidence

of a difference in the overall value assigned in the two decision sets [but
that] there is clearly a difference in the value or importance assigned to
different classes of 1nfcrmation.“27 In short, there were large individual
differences which obscure any difference in job or exposure to curriculum
information. Item analysis suggested that most information items are more
important when the set is "“planning for adoption" than when "searching for
something better." The item analysis also revealed that the nine informa-
tion classes could be rank ordered, and, although the differences among the
classes were not large, they were consistently larger than variances within
classes. The results of this small research project led the staff to con-
clude that it would be fruitless to concentrate on differences in terms of
types of information required at different points along a decisicn continuum
until better measures of controlling or predicting individual differences
could be achieved. It was also concluded that organizing the information

unit for groups of people at different job classifications was not warranted.

26g, F, Lindquist, Design and Analysis of Experiments in Psychology and
Education (Boston: Houghton Mi¥f1in Co., 1953}, pp. 285 ff.
27paul D. Hood, "The Perceived Need for Information About Education

Developments" (unpublished paper, Far West Laboratory for Educational Re-
search and Development, 1969).
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It was also decided that in the main field test focus would be placed on
trying to identify variables from which individual differences might be pre-
dicted.

Personnel. The staff that had been used for the planning and conceptual
stages continued with the project during the preliminary stage. A project
director was hired. Holding a Ph.D., he had experience in communications
research, mass media, and instructional technology. An additional person
with an M.A. was added with a teaching (foreign language) background.

Time and Costs. The preliminary form of the information unit was

developed and field tested between December of 1967 and May of 1968. The
total costs for this stage were'approximately $45,000. A more detailed

breakdown of this cost follows:

Consultant Review $ 1,300
Information Collecting 4,000
Planning 1,000
Developing and Form 25,500
Testing and Data Analysis 4,500
Reporting {on the testing) 700
Overhead<8 8,000

Total $45,000

The personnel costs represented 49% of this figure.29 Film and other media -

supply costs were $11,500, including an $8,500 subcuiitract for one film.

28pyerhead included all Laboratory Management support but does not include
such indirect costs as rent, utilities, communications, etc. These indirect
coste are prorated across the various tasks.

29Personne1 costs include salaries, wages and benefits of all permanent,
part-time, and consultant staff.
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STAGES OF DEVELOPMENT

Stage 3: The Development and Field Testing of the Main Form

Purposes of this stage. After the conclusion of the preliminary field

test, the product was completely developed in its "main form." After develop-
ment, it was field tested. The Laboratory's description of these two phases
of Stage 3 are as follows:

[In the first phase], preliminary product revision, any neces-
sary changes to insure the effective use of the product in actual
school use are made. Decisions about the changes to be made are
based on the evaluation judgments and suggestions made by non-
Laboratory participants and the experiences and observations of
the staff in the preliminary testing stage. Occasionally, these
revisions may be so extensive that they amount to a virtual re-
design of the product so that a second preliminary field test is
necessary.

[In the second phase], main field testing, the product is
tested, using larger samples of representatives of the intended
audience in actual working situations. The evaluation is con-
ducted quite systematically and is designed primarily to provide
information on the product's effectiveness in achieving the stated
objectives. The main field test is also used to identity ways in
which parts of the product might be improved. Generally the staff
responsible for the development of the product is actively involved
in the field test as obseyvers of the process ard as coordinators
of the field-testing activities of the participants. An additional
purpose of this main field test is to identify points at which the
users of the products need more, or more spacific, directions for
product use to insure its effectiveness. Following the main field
test, decisions are made about possible modifications of the pro-
duct necessary to correct any deficiencies identified during the
evaluation. If the revisions in the product which are made [at
this phase) are quite extensive, the main field test may be subse-
quently repeated to detcrmine the effectiveness of the revised
product.30

The case study of the Elementary Science Information Unit at the "main

form" stage continues under the following headings: Contacts with Developers,

30Far West Laboratory for Educational Research and Development,
Contractor's Request.
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Development of a Test Plan, Development of the Components, Testing, Evaluation,
Conclusions, Personnel, and Costs.

Contacts with developers. Drafts of all the materials developed at the

preliminary stage were sent to the respective science project directors for
comments. New information about the programs continued to come in. It was
clear that one of the major problems was that the science programs had all
undergone major changes requiring redrafting the reports.

By this time, the developers were much more cooperative. Though they
may not have fully understood or agreed with the objectives of the project,
they could now see that the information released would be of a significant
nature and so they were willing to provide help.

Development of a test plan. Since detailed testing of the product

is the key feature of this stage of development, a major plan for field test-
ing was devised. This plan included a detailed specification of objectives,
the design of instruments that would be used, and a test administration plan.
The objectives were classed into three groups (decision objectives,
information objectives, affective objectives). General goals were translated
into statements of user performance; conditions were specified and standards
set. An abridged statement of these objectives follows this paragraph. It
should be noted that one objective that might have been used--the number of
adoptions made as a result of the use of the information unit--was not used.
The rationale for this exclusion was s that a well-informed user might choose
not to adopt any of the programs; all of them might fail to meet his objec-
tives and constraints. To require the information unit to effect adoptions
would be to confound the quality and nature of the innovations themselves
with the information unit. As indicated earlier, the goal of the informa-
tion unit was to induce rational decision-making--not adoption of new science

programs.
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DECISION OBJECTIVES: (Does the Information Unit enable
1 personnel to make decisions they find acceptable?)
a. Having used the Information Unit, subjects will rate
each program on a seven-point scale according to the degree
that it fits their goals and resources. Over 80% of all
subjects will be able to do this under "performance" con-
ditions.
b. Having used the Informatfon Unit, subjects will indi-
cate which of the programs their schools would consider
for adoption. Over 50% of the subjects will make definfte
decisfons adopting or rejecting all programs under "opera-
tional" ~onditions.
¢. Having used the Information Unit, subjects will not
fndicate: (1) they did not need the Informatfon Unft, or
(2) they would be unable to make a decision because their
goals were unclear or hecause they would need to check on
the accuracy of the information in the Information Unit.
Instead, they will indicate that the Information Unit helped
them efther make a decision or narrow their chofice to one
or two programs. Over 60% of the subjects will check the
positive "decisfon" categorias from a multiple chec:: Yist
provided under "operatfonal” conditions.
INFORMATION OBJECTIVES: (Does the Information Unft {mpart
asfc information needed to make decisions?)
a. After using the Informatfon Unit, subjects will not
fndicate the need for any additional {nformation on any of
the programs.
b. After using the Informatfon Unit, subjects will show
a statistically significant (.05) increase in their own
estimates of their knowledge about the various programs.
¢. After using the Information Unft under "performance"
conditions, subjects will correctly match statements about
the Erograms with the names of programs. Efghty percent
of the subjects will correctly match ftems they consider
fmportant in making an evaluation of the programs.
AFFECTIVE OBJECTIVES: (Do the users tike the Information
find 1t useful, prefer 1t to other sources of information,

and would they use it agafn or recommend it to others?)

a. Given an attftude questionnaire {semantic differentfal
format) after using the Information Unit, subjects will
express a positive attitude toward the Information Unit

on scales such as "useful, interesting, satisfactory,
complete, reliable, easy to use, well-organized, and

¢lear.” The mean average for all subjects will be 4.0

or better (7.0 being the positive end of the scate). .
b. Given a Vist of possible prirary and secondary sources of
informatior about new science programs, after using the Infor-
mation Unit, subjects will indicate the Information Unit is
superfor to al) secondary sources. Sixty percent of the sub-
Jects nog}d rate the Information Unit above all secondary
sources.

3jutehins, op. cit.
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(A description of the procedures used to setect subjects and details of
the test administration are found below under "testing.")

Development of the cumponents. Between June 1968 and December 1968 the

main form of the {nformation unit was developed. This form consisted of the
following elements:

Level I: The Overview film which was commissfoned for the preliminary
field test but which was not delivered on time became available for the main
form. During the actual field testing, however, it became clear that the
f1Im was quite unsuccessful: viewers seemed antagonized by some of the mate-
rial and affective evaluation data indicated that the film was falling far
below the standards set for it. In retrospect, the problem was caused by the
low quality film production and an apparent oversimplification of the prob-
lems of science education. The staff believed that continued use of the
film in the testing program might lower the results of the overall product
and damage the Laboratory's reputation with the schools involved. The film
was, therefore, dropped from the main form. Fortunately there was enough
time to develop an alternative print form, a booklet divided into two
sections: “A User Gufde” and "General Summary.” 1he first section re-
placed the film's instructions on how to use the information unit and the
suwmary presented a discussion of the trends of the new programs in a
form modified from the film presentation.

The changes which occured in the product at Level I during this field
test provide a good example of the problems confronting a developmental
effort that require stratepies different from those of research programs.

In a research design the changing of the "treabnent” halfway through the

test would be unacceptable. However, adherence to strict research
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methodology could not be followed in a development project because of
the constraint of using voluntary field test subjects in "real" situa-
tions and because of the costs. Ffortunately with a phased test adminfstra-
tion (not all tests were conducted at the same time) and a continuous moni-
toring of the results at each site, improvements in the product could be
made as the testing program went along. The problem {s similar to the one
faced by any curriculum development: because the testing situation f{s
"real" and students are dependent upon the program for instruction, changes
must be made as better methods become known or deficiencies identified.
Level 1I: The media forms of the intermediate level of the {nformation
unit continued to be varied during the main form. The orfefing on Science--

A Process Approach was still a black and white film. The slide presentation

of the Inquiry Development Program used in the preliminary form was changed

to a film. It is worth noting that this film form was somewhat experimenta);
it might have been better called a "filmograph" technique. Although the
release form was 16mm color film, the photography involved a combinatfon of
original 16mm color "action” footage and prints of 16rm color slides shot on
the same location. During the field tests few subjects could detect that this
was not the usual, complete 16mm film; only media experts noticed the
difference. The result was a considerable saving in dollars. A complete
20-minute, color film shot on color fiim stock would have cost ten to

twenty thousand dollars. (A thousand dollars a running minute is a rough
frdex of the cost for a typical educational film.) The IDP film cost about
$5,000. The Science Curriculum Improvement Siudy s)ide/tape was converted

from cartoons to "real” pictures of classroom settings. This change

resulted from a number of comments about the unsuitability of the cartoons
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fn the preliminary field version. Although these comments did not come
from a majority of the test subjects, the staff felt it would be better

to go to a form that was acceptable to all of the subjects. The Elementary
Science Study was also presented in slide/tape format. No audfovisual

presentation on the Minnesota Mathematics and Science Teaching Project was

available. An attempt had been made to shoot some orfginal stock which could
be used {n a filmographic approach for MINNEMAST, but because of the loca-
tion of the shooting (Minnesota), the laboratory staff did not have tight
control over its quality. The problem was further complicated by the un-
certainty about the continued funding of the MINNEMAST project. It was
therefore decided to inctude only the written report on MINNEMAST at this
siage,

Level [11 and 1V: Levels 111 and 1V were combined (background materia)
was inserted as an appendix into the reports). Reports were revised to make
them less wordy. A slightly modified organfzation was adopted to conform to
suggestions picked up during the preliminary field tests. The chapter organt-
2ation of the main form of the reports was as follows:

Organizational Background
Theoretical Background
Content/Materials/Organfzation
Teaching/Learning Strategy
Implementation
Evaluation
A photograph of the elements of the Elementary Science Information Unit

fn its main form appears in figure 5.
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Testing., A relatively rigorous site selection procedure was used. A
randomly selected sample of one-fourth of all the elementary school super-
intendents in the public and private schools in Northern Californiu and
Nevada were invited to participate in the vield test. Schools responding
were divided into four groups based upon two types of conditfons for two
variables that were thought to influence the performance of the information
unit. One variable was whether or not the schools were obliged by state law
to use a specific text for elementary science (California has such a law,
Nevada does not) and the other variable was the degree to which the geographic
and demographic characteristics of the site suggested 1t was "remote" as
opposed to being an area where conmunication was “maximum.” Remoteness was
defined in terms of distanca from an urban center and from & college
or university. Twice as many urban as rural sites were selected to corre-
spond to the trua ratio of these characteristics in the area covered.

It was estimated in advance that an average of seven subjects-would be
fnvolved at each :ite. The table below describes the relation of subjects

to sites as they were to be distributed.

MAIN FIELD TEST SITE SELECTION PLAN

URBAN RURAL
"Comunication Maximum®" "Communication Minimum"

State Text State Text State Text State Text
___ Required Not Required Required Not Required
No. of
Sites 6 6 3 3
No. of
Respon-

dents 42 42 21 21
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During actual field testing, 19 sites and a total of 18] subjects became
involved. The additional school and subjects were added because one school
which we originally thought would participate, backed out; a substitute was
selected and the original school then asked to be included. The exact number
of’subjects also varied because we could not control the number of subjects
each superintendent selected at each site. The subjects included 134 elemen-
tary teachers, 28 administrators, 9 curriculum consuitants, 3 lay advisory
people, 2 secondary teachers, and 5 irdividuals who classified themselves
{nto more than one of those categories. One hundred twenty-eight subjects
were from California Public Schools, 10 were from California Private Schools,
and 42 were from Nevada Public Schools (one respondent was unidentified).
Eleven subjects were from {solated (rural) schools; 169 were from non-
fsolated (urban) settings.

Evaluatfon. In order o allow the reader to compare the results of the
main test with the results of the operational field test, presentation of
results has been omitted here and ti. data is reported in a coordinated
fashion in the "evaluatica" section of the chapter entitled: "Stage 4:

The Development and Field Testing of the Operational Form." (See page 49)

Conclusions. The general conclusion reached dy the staff as a result
of the mafn field test was that the informatfon unit had met all of fts
objectives satisfactorily except in the area of knowledge retention. With
hindsight the staff recognized that part of this faflure was due to inadequate
control over the amount of tima spent reading the detailed reports. Since
this control could not be enforced during the operational testing or in
final release, it was decfded to place more emphasis fn the Level | material
on those jtems of information that were thought to be most critical. Several

field test subjects suqgested that this might be accomplished with more
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chart-11ke analyses. It was also clear from the staff observation of the
field tests that the printed Level I material did not work well in group
settings. It was thought that audiovisual materials should be re-developed
at this level. (The original decision to drop audfovisual at this level was
based on the poor performance of the film that had been developed, not any
inherent difficulties in the medium.)

Analysis of the results of the Level II audfovisual briefings revealed
no differences in attitude, decision-making function, or information capacity
of the filmed briefings as compared to the slide/tape ones. Given the differ-
ence in cost becween the two. it was therefore decided to go with the s°ide/tape
format, later converted to filmstrips. This was probably the most important
physical change in the model that occurred anywhere along the developmental
cycle,

Ouring the time that passed between the drafting of the main form reports
and the scheduled date of the operational field test, it also became known that
rer..fons in the reports would be necessary to make them accurate., A detailad
analysis of the value placed on sections of the rejorts also revealed that
the "historical background" sectfon was least important and so it was placed
at the.end of the report rather than at the beginning.

Personnel. The perscnnel involved in this stage remained the same as
at the prelimina'y stage, with these exceptions: one clerk typist was
added to the staff to handle the additional level of paper flow in making
revisions in recorts, and the audiovisual-production staff of the Laboratory
was used heavily Lo produce the audfovisual components of the package after

project staff drafted scripts.
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Time and Costs. The development and testing of the main form took

place between June, 1968 and February of 1969. The total costs for this
activity were $46,200., A breakdown of the costs 1s as follows:

Revising and Developing the Form $19,0C0
field Testing and Data Analysis 19,000
Report Preparation 700
Overhead 7,500

Total $46,200

Personnel costs represented 49% of this amount. Media production costs were .

approximately $6,000.
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STAGES OF DEVELOPMENT

Stage 4: The Development and Field Testing of the Operational Form

Purpose of this stage. As defined by the Laboratory, the next phases

of development include:

Main product revision, which usually involves minor modi-
ficatfon of the product and the development of auxiliary ma-
terials necessary to insure that the product will be entirely
self-sufficient when put in operatioral use. As noted above,
occasionally the product revisions are so extensive that a
second mafn product test . . . has to be conducted.

[And,] operational product testing, the materials and
processes which constitute the product are tested in actual
use in classroom or school situations without the participation
of the staff responsible for the product's development; that
fs, the product {s tested in the completely realistic setting
for which it is ultimately intended. The primary purpose cf
the operational test is to determine if the product can be used
widely in schools without the active intervention or partici-
pation of tha 3%aff. This phase is crucfal in the development
and definition of a product of the Laboratory. The Laboratory
cannot and does not wish to provide a service function in con-
nectfon with its products. Rather, the goal of the lLaboratory
fs to produce completed products which have been thoroughly
tested for use by school personnel without any active partici-
pation by the Laboratory staff.32

The following section will discuss these phases under the headings:
contacts with the developer, development of a test plan, development of com-
ponents, testing, evaluation, conclusions, personnel, time and costs,

Contacts with the develope.s. As the project continued, the cooperation

of the developers grew. 1t was at this phase that one of the developers
called, after receiving a revised draft of a report and viewing a filmstrip,
to say that the Laboratory staff had done a better job explaining his project

than his own staff. Simtlar comments were made by other developers and to

32Far West Laboratory for Educational Research and Development,
Contractor's Request.
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date three of the five projects have requested permission tu use the Labora-
tory's copyrighted materfal in their dissemination effortc. (Permission has
been refused, to maintain the integrity of the information unit as a decision-
oriented package describing all the programs.)

Deveiopment of a test plan. The objectives of the information unit

remafried unchanged throughout this stage. Particular emphasis was placed on the
terminal objectives (decision-making), the affective objectives, and data

about the use of the unit under operational conditions. Instruments simflar

to those used in the main field test were retained. No detailed sampling

plzn .:as specified.

Development of Components. '

Level I: The "User Guide and General Summary" was revised according
to the decisfons made at the conclusfon ot the main field test. They were
renamed "The Screening Guide" and the "Guide to the Selection of an Elemen-
tary Science Curriculum." These were printed as separate booklets. In addi-
tion, an audiovisual fiimstrip/tape "Preface" was developed for the operational
form according to the decisions discussed in the "conclusion" section of the
miin stage of development.

Level 11: A) of the audio briefings were converted to filmstrip/tape.
Careful examinatfon of the distribution prcblems convinced the staff that
circulating slide sets was very cumbersome and likely to produce probiems in
operational use,

Level 11l: (Level JV--was dropped; essential elements were spread
throughout other levels of the product.) The reports were revised again and
the chapter headings reordered {historfcal bakground sectfon last, goals
and objectives first) and their names altered.

A box design for the unit was developed and executed.

A photograph of the operational versfon appears in figure 6.
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1gure 6
The Operatfonal Form of the Elementary Science Information Unit
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Jesting. The sample for this field test was not drawn as rigorously as
the main field test sample since no significant basis could be found for
distinctions between sites of different characteristics. Sites expressing
interest in the project were contacted by letter and asked to use and
evaluate the operational field test ("FT) version. (Most of these expressions
of interest were obtained while selectiny main field test sites.) Sites were
selected to represent different geographic characteristics and a variety or
uses. Approximately one-third of the sites was drawn from the St. Louis
area through the cooperation of the Central Midwestern Regional Educational
Laboratory in St. Ann. All other sites were in the geographic area covered
by the lLaboratory.

As much as possible, anly sites designating themselves as actively
involved in the review and evaluation of innovative alternatives in science
education were selected. No restrictions on the selection of participants
were set, but all sites submitted data indicating the positions of those
involved and the review procedure{s) followed.

At each site, one participant completed the questionnaire for the
group involved in reviewing the package. Thus, for 24 groups, a total of
24 respondents (teachers, principals, central office staff, teachers in
training, professors, and researchers) completed the field test instrument.

The coordinator at each site was required to answer a three page
questionnaire when the use of the information unit was complete. In addition
the coordinator at all sites withiﬁ the Laboratory’s region and those schools
cooperating from the St. Louis area met with a Laboratory staff member for
an hour interview and responded to questions contained in an interview
guideline. The questionﬁaire included questions asked during the main field

test to test decision, information, and attitude objectives for the information .
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unit. In addition, respondents were asked to describe how they used the
product and to indicate various reactions to it. (Complete copies of the
instruments can be had on request.)

No direct controls over the use of the materials were exercised. Al
groups were miailed one copy of the information package for use during the
months of May and June, 1969, and asked to use it in a vav suitable to their
needs.

The only restriction placed on the use of the box was that each site
was limited to a one-month use and agreed to provide feedback data after
using the package. The first "test' of the package was whether sites would
return it unused at the end of the time period. This did not happen; all
participating groups made use of the information unit. By itseif, the use
of the information unit by all users is a significant piece of evaluation
information.

Evaluation. Results of the operational field test are reported below
as abstracted from the final report of the product development cyc]e.33 For
the reader's convenience, the comparable data from the main field test

("performance field test"--PFT) has al-o been included.

33Hutchins, op. cit.
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1. DECISICN OBJECTIVES: Does the IU (information unit) enable
school personnel to make decisions they find acceptable? The field
tests indicate that it does. The performances that were required
during the various tests and the results of this testing are as
follows:

a, Having used the IU, subjects will rate each IU program
reviewed (SCIS, ESS, etc.) on a seven-point scale according to
the degree that fits their goals and resources. They will not
indicate thev have insufficient information. During the Main
Field Test (MFT) 87% of all subjects were able to do this on
all programs. [See Table 2.]

b. Having used the IU, subjects will indicate which of
the programs their schools would consider for adoption. During
the Operational Field Test (OFT) over 57% of the subjects
(the percentage ranged as high as 87% for one particular
program) made "adoption-rejection" decisions on all programs.
[See Table 2.] ,

c. Having used the IU, subjects will not indicate that
they did not need the IU, or would be unable to make & decision
because their goals were unclear or because they would need
to check on the accuracy of the information in the IU.

Instead, they will indicate that the IU helped them either
make a decision or narrow their choice to one or two pro-
grams. During the MFT, 58% of the subjects checked the
positive “decision" categories from a multiple check Tist.
During the OFT. 63% of the subjects followed suit. [See
Table 3.]

In short, it appears that the majority of all the test res-
pondants could make satisfactory decisions with the IU.

2. INFORMATION OBJECTIVES: Does the iU impart the basic information
neeced to make such decisions? The answers to this question are con-
flicting. On the one hand, subjects were asked if any information they
needed to make decisions was not supplied. Almost no one indicated
the need for additioral information (less than 5%). When such a need
was expressed, it was usually ror information that was omitted fron
the IU because it was not available (but would be included later) or
hecause the constraints of development had set it outside the boundaries
of what was to be included--such as information from "early adopters.”
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TABLE 2

This table presents the percentages of the operational field
test respondents who made definite commitments about their choice
of programs and the Eercentage of the main field test participants
who were asked to maka judgments about the "fit" of each program to
their own schcol's goals and resources. (Clearly, the former is a
more "“difficult" item.)

MAIN FIELD TEST OPERATIONAL FIELD TEST
(n = 124-128) (n = 23)
% PFT % Checking % OFYV %
""Matching" Insufficient Judgments of Non-
Program Information Made Response
t
SCIS 93% 7% 57% 43%
S--APA 87 13 78 22
1DP 91 9 87 13
ESS 94 6 65 35

Table 2 suggests that while most operational field test respondents
could make a judgment about how their schools would feel about each
program, they were more reluctant to make a definite or precise judg-
ment thon main field test participants to estimate the "fit" of the
program.
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TABLE 3

Main Operational
Field Test Field Test
(n = 138) (n = 24)

(a) Because of my previcis knowledge 14 15%
and experience, I do not believe
the IU would be of significant
use in selecting a program.

(b) I already had a pretty firm idea 1 8
about the program T would pick
and would not have needed the IU.

{c) 1 am not ready %o make a decision 24 4
at this time; our objectives must
be more clearly defined. *

{(d) Before I would make such a 12 4
' decision, I would want to do

my own checking ori the infor-

mation presented in the IU.

(e) *The IU enabled me to decide that 0 : 0
‘none of the programs (including
the one 1 am now using) is satis-
factory and I will continue to
look for another one.

(f) *The IU helped me narrow my choice 45 42
down to one or two programs on
which I would want move information.

(g) *The IU was of definite help; on 13 2}
the basis of the information sup-
plied, I would be able to pick a
program to fit my needs.

(h) 1he IU was of definite help in 4 8
some other way. (Please specify:

* = positive "deciston cqtegories", total: 58% 63%
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It is noteworthy that operational field test respondents are
more "ready" than main field test participants to use the IU for
decision-making [re: alternative (c)] and have high confidence in
the information provided [re: alternative (d)].

In contrast, however, they are initially more informed and
therefore less 1n need of the IU than performance field test
participants [re: alternatives (a) and (b)]. In part, the staff
attributes some of this increase to the use of a single respondent
summarizing the conclusions of the larger group of subjects rather
than the completion of each questionnaire by all subjects. The
respondent selected by the school usually was the best informed
in the school and because of the use of the personal pronoun "I"
in the questionnaire, he had a tendency to answer for himself on
this item rather than considering the whole group. Though the
same response set would be equally applicable to other items, it
is this item where he was most likely to differ from the group.

Further, in a supplementary study by Hood and Hutchins (1969) 34
it was shown rather conclusively that the IU did result in statis-
tically significant increases in the users' own estimates of their
knowledge about the various programs. This study was a supple-
ment to the main field test. Pre-post conditions prevailed, but
subjects were volunteers and no method of random assignment of
subjects to "treatment" and "control" conditions was possible.

In contrast, however, when an instrument requiring subjects to
match statements about each program with the nanes of the program
(a posttest only for the MFT) only about a third of the subjects
could pass more than half of the items. [See Table 4.] Since
subjects were able to skip items that called for infcrmation that
they thought unimportant, it seems relatively clear that not as
much information could be recalled by the subjects as either the
staff or the subjects thought should be recalled. Why? One
reason is probably that subjects did not spend as much time with
the Reports as they had been asked to. The other and more obvious
conclusion is simply that the IU was not working as well as had
been hoped.

One of the reasons that users did not spend enough tine with
each booklet was that they are unwilling to reduce the number of
programs they continued to consider after each level of the IU;
therefore they spent less of their limited time with each program.
This is an important variation from the intended three-level modei
of the IU. After viewing or reading each level, the user was
supposed to eliminate programs so that by the time he arrived at
level three (the Reports) he would have narrowed his choice to
one or two programs that could be studied in depth. In fact,
users were reluctant to follow this pattern. Apparently they

34payi D. Hood and C, L. Hutchins, Measuring the Effect and Value
of Information about Educational Alternatives: An Experimental Study
(Berkeley: Far West Laboratory for Educational Research and Development.,
O 1969).




TABLE 4

Percents and Cumulative Percents of Respondents
Receiving scores from U4 to 100% on knowledge retention items.
Score = # correct + (# correct + # incorrect)

Scores Percent Cumuiative %
{% Correct Respondents  Respondents
100% 0% 0%
90-99% 0% 0%
80-89% 1% 1%
70-79% 3% 4%
60-69% 12% 16%
50-59% 13% 29%
40-49% v 13% 42%
30-39% 17% 59%
20-29% 13% 72%
10-19% 16% 88%
1-9% 10% 98%

0% 2% 100%
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felt obliged to look at all programs--so long as the total number
to be considered remains within a manageable limit. (Experience
with other IU's and discussions with users has led the staff to
conclude that when the total number of programs exceeds that 5-7
range, the user is prepared to narrow his choices earlier in the
selection Erocesses to a smaller number (2 or 3) than he will if

he thinks himself capable of fully considering the total number
initially presented to him.) Much of this is speculation, however,
and all that can be definitely concluded is that while the informa-
tion objectives of the IU are not being met as successfully as
initfally hoped, they are being met in part.

3. ATTITUDE OBJECTIVES: Do the users like the IU, find it
useful, prefer it to other sources of information, and would they
use it again or recommend it to others? The answers to these
questions speak positively for the value of the IU,

a. Given semantic differential instrument after using
the IU, subjects shall express a positive attitude toward the
IU on scales such as "useful, interesting, satisfactory,
complete, reliable, easy to use, well organized, and clear."”
On the MFT all subjecis averaged over 4.8, on all parts of
the IU, on a seven-point scale (seven being the positive end).
On the OFT subjects averaged over 5.9. [See Table 5.]

b. Given a list of possible sources of information for getting
adequate information about new science programs, subjects will
indicate that the IU iy among the most desirable sources. On
both the MFT and the OFT the IU was ranked or rated above "hiring
consultants, professional meetings or conventions, contacts with
publishers and product developers, and reading professional jour-
nals.” It was ranked below "worksiiops using the new science cur-
riculum materials, and site visits to innovative projects.” On
the MFT it was ranked below "conversations with professionals
whose judgments I value'; on the OFT it ranked above the same
item. In other words, the IU is ranked above all other secondary
sources and rated below interpersonal contacts. [See Table 6.]

¢. As to whether subjects would use the IU again, only
two of the 24 OFT respondents indicated they would not request
the IU and one of those said he would request an IU in another
field (since he presumably got what he wanted out of the present
IU). A1 the OFT respondents said they would request an IU in
other fields if they were available.

Clearly, the IU has met with a favorable reaction from users.

4. OTHER RELEVANT INFORMATION: In addition to the other evidence
presented, the following pieces of information seem relevant to an
evaliation of tie IU:




TABLE &

Mean sScares Over Each of the Hine Scales
for Both the Main and the Operational Field Test

Scale 1IU MFT IV OF%
Interesting 5.7 6.1
Satisfactory 5.2 5.9
Sufficient 4,7 5.4
Complete 4.3 5.2
Relfable 5.3 6.0
Easy to Use 4.9 6.4
Well-organized 3.2 6.4
Clear Y I § 6.0
Useful 5.6 5.6
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TABLE 6

Usefulness Rating/Rank

Main Operational

Field Test Field Test

{n = 131-141) (n = 24)

Source Rating - Rank Rating - Rank

Workshops using new science 6.50 1 6.50 1
curriculum materials
Site visits to innovative projects 6.2" 4 5.7 3
Pilot projects in own district 6.13 3 6.00 2
Conversations with professionals 5.97 4 5.58 5-6
whose judgment I value
Information Unit 5.63 5 5.61 4
Hiring of consultants 5.05 6 5.04 8
Professional conyentions or meetings 4.97 7 5.58 5-6
Contacts with publishers and 4.76 8 5.08 7
product developers
Reading of professional journais 4.74 9 4.21 9

Another way to treat the operational data is to look beyond “use-
fulness" ratings and consider a "consensus" score or the degree of
agreement among respondents regarding sources they would prefer to the
IU. On the basis of the number of respondents who place a source efither
"before" or "after" the IU in regard to its usefulness for curricutum
decision-making, we can compute an algebraic score for a source which
more precisely locates it in relation to the IU. Each operational
field test respondent indicated which of the sources was more valuable
to him than the IU. Whenever a source was pointed out as more valuable,
we gave it a score of +1; otherwise, it was given a score of -1. The
sum of scores for each source (over the 24 respondants) is a positive
or negative value, depending on whether more respondents like it better
or not as well as the IU. The following exhibit presents the results
of such analysis on the operational field test data:
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w-. == Conta. s with publishers and product developers
~7- -- Conversations with professionals whose judgment | value,
35 Hiring of consultants

=55 " Profassional conventions or maetings

This gives us quite a different picture of the U in relation to
these other sources. In terms of this "consensus" measure, only workshops
are markedly more valuable than tha U fo; curriculum decisfons. Pilot
proje: t.: and sfte visits are preferred about as often as the 1U. De-
velopers' reporte, consultants, and interpersonal conversation are not
as often preferred, and meetings and journals are rarely preferred.
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a. A1l OFT respondents indicated that they believe the
Laboratory had given a fair reyiew of the programs.

b, Mhen asked how much thev would pay for renting the
IU, 6 OFT subjects indicated they would pay $50 for a month's
rental, 5 said they would pay 325 and 4 said they would pay $10.
Twelve of the fifteen OFT respondents said they would pay $15
for one week with the c¢ption of extending it to a month for
$25. 1n order to buy the IU 6 vespondents {of 13) said they
would pay as much as $100; 7 said they would pay around $50.
Overali, 10 respondents would prefer to rent, 9 would prefer
purchasing a permanent copy. (The final selling price was
$75; no rental plan was available.)

¢. OFT respondents preferred a noncommercial publisher or
at least cne not involved with any of the programs.

d. It seems probable that at least one-fourth of the
secondary target audience for the IU (scheools of education,
state departments of education, and other linking agents to
the schools) will be willing to purchase the 1U.

e. The primary use of the 1U outside the field testing
situations has heen as "an infurmation source" or preservice
tool ratlier than as a decision-making tool. (Out of 133 users
of the IU since the completion of the OFT, 64 have used it
“for information," 26 3s a preservice tool, 19 as an inservice
tool, and 14 as a decision-making tool.)

f. University professors using the IU with their science
education classes have been unanisous in their positive reac-
tion to the 1U.

g. As of Decerber, 1969, the Elementary Science lU has
heen tected or :sed in 33 states and 2 foreign countries. It
has been seen or used by over 5,000 people at 91 sftes. It has
been used in institutions of higher education, in over 75 public
and private elementary school districts, and in over 40 R & D
laboratovias, Titie [Il Centers, and State Departments o
Education. During all this time no negative feedback sbout the
purpose or general nature of the IU has been received.

h. In June of 1970 a teleghone survey of a random sample
of 1/3 of the schools participating in the main and operational
field tests was made. The interview focused on gatheringg
long rangs data sbout the use of the informatfon unit. The
results indicated that 507 of the schools used the information
to arrive at a "real” decision; the remainder were s$imply
cooperating with the request to field test the unit and had not
planned to review their science curriculum that year. Over-
whelmingly the unit was rated good or excellent by all users.
However in only one situation ?out of 20) was the unit alone
accorded the primary role in leading to an adoption decision.
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Elsewhere, the unit was used with additional information from
persons using or familiar with programs. Personal experience and
assessment of the program appears to be crucially important in
making a decision of such magnitude. However, personal interviews
stressed the importance of having information gathered and
organized to assist in the decision process as well as to inform
teachers in preservice and inservice classes and workshops.

Conclusions. As indicated by tiie test data reported, the
fnformation unit generally met all of its objectives. In summary,
the evaluation revealed the following:

- 87% of the subjects could rate each program reviewed in
the unit against their gnals and objectives to a high
degree of confidence.

- 57% (and in some cases many more) of the subjects could
indicate which of the programs they would adopt (or
recormend for adoptiong

- 63% of the subjects indicated that the information unit
provided all the information thzy needed to make an
adoption (or rejection) decision.

(4

- Subjects experienced a statistically significant increase
in their own estimation of their knowledge ahout the pro-
grams,

- Average ratings by subjects placed the information uait
at 5.9 (toward the po:itive end) on a seven point scale
combining such criteria as vseful, interesting, satis-
fagto:y. complete, relfable, easy to use, well-organized,
and clear.

- Given a 1ist of possible resources of curriculum {nforma-
tion, subjects indicated that the information unit was far
more desirable than all other secondary sources of comparable
informatfon (hiring con.ultants, professional meetings or
conventions, and journals) and almost equivalent to all
primary sources (workshops using the new science curriculum
materials, site visits to innovative projects, and conver-
sations with professionals whose judgments tney valued).

The only negative information obtained during the field evaluations
of the information unit was that only one-third of the subjects cculd
correctly match the names of the various programs with facts that the
staff judged to be important about each program. This low performance
may be due to many users not spending as much time with the unit as was
desired and having difficulty assocfating what they remembered about the
programs with specific names of the programs (although they could, in
general, remember the nature of the programs). Perhaps the more obvicus
conclusion is that users $imply did not remember everything that the
staff believed was important to make a "good" decision.

RSN



60

As a result, the staff recommended that the unit be released by the
Laboratory. (Certain modifications were also recommended, see below.) The
procedure used to secure this release requires that the Director of the Labor-
atory select a panel to review the product and judge its quality. These judges
are drawn from the senfor staff of the Laboratory--but outside the program in
which the product was developed. This procedure was followed and the product
was approved for release.

The changes recommended in the released product form were these (a full
rationale for these changes 15 spelled out in the final product report):

1. It was recommended that oné more program should be added to the
five described by the intormation unit: COPES--the Conceptually Oriented
Program in Science.

The inciusion of this program after completion of the operatfonal field
test was dictated by the request of the American Association for the Advance-
ment of Science that it be included in our treatment of the "new elementary
science programs."” The existence of COPES was known to the staff throughout
the developmental cycle of the unit but it had not been included because it was
not as far along in its developmental cycle as the other programs., It seemed
clear, however, that it would be completed shortly after the unit was to be
released and therefore should be included. It was tle opinion of the program
staff responsible for the unit that the addition of this program would improve
the performance and operatfon of the product and would not be detrimental as
long as the program material was accurate and exactly parallel in form to the
raterial on the other programs.

One other program, "Measure and Find Out," the outcome >f a project
entitied "The Study of a Quantitative Approach in Elementary Sthool Science,"
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might have been included in the final product but was not. The project went
out of operation shortly before the developmental cycle of the information unit
began, and it was not known until after distribution of the umt had been
arranged that this particular science program had been picked up by a commer-
cial publisher for distribution. Omission of this program was not considered
critical because it 1s only a supplementary, one-year science program and does
not have the mutigrade characteristic of most of the other programs. (In

all fairness, it should be pointed out that the same comment can be made

about the Inquiry Development Progrgm.) Furthermore, the project is limited
to only one scientific process~--measuring--and theiefore is less comprehen-
sive.

Sti}1 other programs might be considered for inclusion, since the
enthusiastic reception which the inftfal group of government-sponsored
projects has had among schoo! people has led to a round of new development
on the part of the commercial publishing industry. At the conclusion of
field trials, however, it seemed justiffable to restrict the package to the
early, trend-setting programs that were funded with federal resources. To
open the door to a whole range of the more recent programs that have come
out of the publishing industry would have delayed the release of the
information unit well beyond 1870, Plans are now underway in the Communfica-
tion Program for a "second-generation information system" which would fnclude
the capability of adding new prograns to the system as they become opera-
tionally avaflable. It is clear that such an updating procedure will be

necessary to maintain the long-range effectiveness of the information system,
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2. It was recommended that a folder or "Review" be added in five
copies. This folder should summarize the informatfon unit for individual
users in a group setting. Comients and observations made during the opera-
tional field test revealed that users tended to take many notes and were
therefore unable to follow the audfovisual elements closely. Providing them
with the key information and charts should help them concentrate on the
program. Individual users also wanted a "table of contents" for the
use of the information unit. The rest of the materfals in the "Screening
Guide" and "Guide to the Selection of an Elementary Science Curriculum" were
placed in a booklet for group leaders who were the only ones that needed much
of the detail provided.

3. A "Supplement” sheet was planned for distribution one year after
the publication of the information unit--to update it and forestall the
need for revisfon,

4, It was recommended that the audiovisual briefings be reshot to
improve their photographic quality and to secure commercial releases from
persons shown in the slides.

It was assumed that all these changes would be made by the commercial
distributor (an assumptfon that later proved incorrect).

Personnel. There was no addition to the staff during this period. There
was a turnover of one cterk-typist and one research clerk.

Perhaps it should be noted at this point that none of the staff involved
in the project were science educators or had a background in science. In
fact, with one exception, none of the staff had a public scheol hackground,
The project found that gene-alists with a background in communications,

Journalism, mass media, or some velated field were the most valuable. Orn
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two occasfons, attempts were made to involye science "experts" in the pre-
paration of some of the materials and in both cases the results were unsatis~
factory. This has been the experience of the staff in working on informa-
tion unfts in other subjects as well. The problem seems to be that “experts"
frequently have biases for one particular philosophy of education; they seldom
have an objective view that enables them to write vbout all projects with
equal clarity.

Time and Costs. The operational form was developed and vested between
March, 1969 and June, 1969. The total costs for this stage were $47,800. The

revision and development costs were'$26.000. the field testing and data
analysis costs were $14,500 and the overhead costs were $7,300. Of the total

$47,800, personnel costs amounted to 56% and abouc $3,500 was spent on media

work.
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STAGES OF DEVELOPMENT

Stage 5: The Development of the Release Version, the Planring for
gissumination, and Product Dissemination.

Purpose of this stage. The Laboratory describes the phases of

this stage in the following manner:

Operational product revision, includes the correction of the
minor deficiencies discovered in the operational test. It may also
fnclude those revisions judged by the potential product distributor as
essentfal for adoption by schools, provided they will not in any way
reduce the effectiveness of the product,

Dissemination planning, usually requires widely varying amounts

of time and effort deperding on the nature of the product; work on this
sta?e often 1s inftiated simultancously with Stages 5 or 6; and is
ordinarily the joint respeasibiility of the appropriate product-develop-
ment program staff and the General Dissemination Program staff. The
viork generally {nvolves fdentification of and negotiation with an
outside distributor for production and distribution of the final
groduct; occasfonally 1t may fnvelve production of the final product

y the Laboratory. This phase is terminated after Stage 8 when
arrangements for efficient product distribution have been completed.

Product dissemination, is an open ended perfod during which the
developed products are betng distributed on a large-scale basfs to
school users. The General Dissemination Program has almost complete
responsibility for this phase, with the product-development staff
fnvolved only in a perfodic monftoring role to insure that the products
are still effective in accomplishing their objectives and that thg!
are generally befng used in the way for which they were designed. 35

It should be noted that at the date Qf this writing, the Elemen*ary
Science Information Unit hos Just begun the product dissemination
phase. As a result, no detafled report of this activity can be made
except to note that pre-publication sales of the information unit

were approximately 130 at $75 each.

35 Yhe Far Wesi Laboratory, Op. Cit.
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The chapter will be outlined in the following sections: contacts
with publishers, development of th. divsemination plan, developing the
final form, personnel, time and budget.

Contacts with publishers. Under the general guidelines now used

by the Office of Education, it 1s desirable to involve commercial
publishers in the final dissemination of an educational product developed
with fadoral suppart. Previously, the strateyy was to make materials
available through the "public domain." [In practice, this procedure
had prevented the release of most "project curriculum materials.” Unless
a potential publisher could be assured protection of his investment in
the publication and marketing of material, the risks were too great.
Under the present policy, copyrights can be granted for five years,
hopefully attracting the commercial sphere to groducts of federally
supported efforts and insuring their wider distribution and use.
Accordingly, & general announcement of the availability o1

Elementary Science Information Unit and a request for proposals {RFP) was

made through standard publishing channels. Permission to secure a copy-
right was also granted by the Office of Edvcation.

During the formal waiting period for the deadline for proposals,
three commercial publishers contacted the ' iboratory and expressed interest
fn the product. One non-commercial 2c.( 415y expressed {n'vrest, ODetailed
information was given to these prospective puL.i.shers as provided by the
terms of the RFP.

At the concluston of the formal waiting period, only the non-

commercial publisher submitted a proposal. The prubably reasons
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for disinterest on the part of the commercial publishers {as Jjudged
by the staff through informal contacts with the publishers after the
- deadfne for proposals had passed) was that (1) the information
unft did not have a2 high volume sales potential and therefore, (2)
profits wouid not be satisfactory, (3) involvenent by a publisher who
either had or might have an elementary scieace program would place
him in the position of selling a competitor's product, (4) schools
were not accustomed to paying for the type of information contained in
the unit and (5) salesmen didn't knpw how to market it.

After some deliberation, the non-profit publisher’s probosal
was acsepted even though it did not meet all the criteria. In particular,
this publisher's financial positfon was very weak and he had no previous
experience in distributing a "package" of the kind involved. Furthermore,
his approach was to be "direct mafl1" since he had no field salesmen.

The only other option the Laboratory had was to publish the
product themselves or begin agafn to look for a commercial publishe
The concern for the time value of the materials ruled out anything
that would delay publication. With great hope and a deep breath,
negotiations began with the non-commercial publisher,

Midway through this process, which took much longe: than the
Laboratory nad expected (fully one year prior the time original
contact was made and negotiattohs were finally broken off), it
became clear that certain conditions separated the two parties. The
Laboratory was interested in keeping the price at a reasonable level
and the smal) cash base of the publisher necessitated the production

of anly a small number of copies, thereby preventing the cost breaks
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customary for larger publishing rurs.

To keep the price to the user down and circumvent some
difficulties that had arisen in contract negotfations, the decision
was made that the Laboratory would create the hasic inventory of the
units and sell them to the publisher on a cash basis. Even this
arrangenent could not be concluded however, and negotiations were
subsequently broken off--with the distributor permitted to complete
pre-publication sales he had secured by a direct mail campaign
conducted during negotiations.

Steps were then taken to find énother publisher/distributor
who would handle the Laboratory-produced stock. By informal contacts
with other publishers, such an arrangement is now being concluded.

Developments of the dissemination plan. Before contacts with publishers

began, a dissemination strategy was adopted. Briefly, the plan called for

a "two step-flow" model of dissemination. That is, it was assumed that

one of the chief avenues for spreading the use of the information unit

was to put {1t in the hands of “"change agents" or "cosmopolitans” who would
carry the unit or word of it to local adopters. This plan called for

a marketing emphasis on regional and natfonal figures, who were thought

to be "influentials" in guiding the public school practice--teachers in

well known pre-service, science education programs; censultants who "make
the rounds" at conventions; etc.; and professional organizations who hire
out on a contract basis to assist schools in planning--all this in addition
to direct contact with the primary target of school principals and administrators
responsible for organizing and focusing upon local curriculum decisions. 1f

feasible, this plan called for a "training” program for these "influentials®
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as well as the repackaging of the information unit for use in pre-service
programs. Because of the difficulties of securing a publisher, however, many
of the plans have had to be curtailed. It is still hoped they can be
activated.

Developing the fina) form. Prior to the time the formal request for

proposals went out to publishers, 1t was decided to re-shoot the

f1lm strips in order to obtain comnercial releases from the partici-
pants shown on the films. Non-commercial, educational releases had
been secured at the tiine of original shooting, hut it was felt that
the availability of these non-commercial releases--and not the
commercial ones--would put the non-commercial bidders at an advantage
fn the bidding process. Though this work was relatively expensive, it
was believed to be necessary; it also permitted another opportunity

to improve the quality of the product. The changes in the text,
fncluding the addition of the report and filmstrip on COPES, as
recomﬁended by the Laboratory review committee, were also accomplished
at this phase.

When it became clear that the Laboratory would actually have to
produce the basic stock of information units, this work was also
bagun, It involved selecting an overall design scheme for the
product (an outside design firm was employed), setting the printed
materfal into print, making the master negatives and copies of the film
strips, production of the box, and'collating. This work was all
gune under contracts with outside commerciél vendors. A picture of
the final product is shown in figure 7. Pictures of the components
at each of the levels within the information unit are also shown. The

levels and the elements within them were:
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Introductory materials: a set of instructions for users and group
leaders in printed form; a handout (five copies) for individual
participants in a g oup-decision making activity; and a twelve-minute
audiovisual introduction intended for large grcuns (or individuals).
{See Figure 8)

Audiovisual briefings: one briefing for each program; the brief-
ings focus on classroom use of the programs. (See Figure 9)

Detail program reports: one report for each program. The sections
of the report are: (See Figure 10),

1. Goals and Objectives

2. Content and Materials

3. Classroom strategies and Activities

4. Implemgntation Requirements

5. Evaluation

6. Project History

Personnel. As already suggested by previous text, a rumber of
additional personnel were necessary to cenclude this phase of the
development. tegal advisers were used to conduct the contact
negotiations, the Laboratory's dissemination coordinator was deeply
involved in contacting potential publishers and suggesting patterns for
marketing, outside vendors were placed under contract to design the
compieted form of the information unit, do the page layouts, create
the master negatives, make copies, type set, print and bind the booklets,
construct the box, and collate. One additional man was required during
this period simply to coordinate all of the various details involved.
Many of the Laboaratory's senior staff were also involved, periodically,

as decisions were made in the actual negotiating process.
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The Final Release Form of the Elementary Science Information Unit
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Level I: Introductory Materials of the Final Release Form
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Time and Costs. The development of the final form and disseminatinn

work to date amount to $59,100. A breakdown of this total is &s follows:

Final form revision including new

information gathering for COPES $ 47,500
Dissemination planning 2,090
Report preparatiun 6,000
Staff training (these figures had

not been broken out before) 1,600

$ 59,100

(Overhead was not computed separately at this time.) Of this figure,
approximately 61" went for personnel; media costs were $10,000. Not
included in the above figure were tﬁesa additional costs: $33,000 to
create the stock of the information units (this money should ne replaced
as the stock is sold) and an unspecified amount of legal feesﬁ these have
not been determined as yet. It should be noted that the cest: of this
phase would have been considerably less if a satisfactory arrangsment with
a commercial publisher could have been made. We estimate the cost would

have been about $23,000 if such an arrangement could have been mad2.
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CONTINUATION OF THE INFORMATION UNIT PLAN TO OTHER UNITS

One of the emphatic points with which this document should conclude is
the idea thét the systematic development of a product through the procedures
outlined above is an important step toward the development of & generic
production system which, in turn, can produce cther, similar products.

To justify the high costs of initial development of a unit like the one
described, it is important to secure a "pay off" or return of investment by
applyinc the procedures, developed through this effort, to the production
of similar products. Such was the clear intent of the stretegy followed in
developing the Elementary Science Information Unit. [t was seen simply as
a first, full scale p-ototype of many other informatior units to come.
Detailed records of procedures used vere kept and actions were taken to
systematically develop a technotogy that would replicate procedures to
produce other information units more eccnomically. Thit technology is
based, among other things, on secondary products such as manuals and
training programs for writers and scriptwriters, detailed schemes for
curriculum analysis and information collection and processing, and systematic
procedures for selecting programs and involving both “"expert" consultants
from relevant fields as well as members of the target audience.

A separate task for this effort to develop a technology for applying
the idea of Elementary Science Information Units to other subject areas.
This task was called "system development.” Over the period of the three
years that the work on the Science Unit was underway, the cost of this

effort was $55,000,




74

In 1ine with this "systems development approach" the etfort behind the
Elementary Scienée Information Unit was extended during 1969-70. A
substantial savings in dollars should be noted in these further efforts
because of the work involved in developing the Science Information Unit.

Finally, the most rewarding "pay off" has come while we worked with
the first system--the information unit system described above. As we
gaineu experience and insight into the general applicability of this system
and recognized its assets and shortcomings, we have reached the point where
our developn.ontal efforts now aliow us to go bevond the system for
developing information units to a more comprehensive system that us.s the
best features of the first system, but adds characteristics designed to
enhance the overall goals of the program's efforts. Such a system is
now under development. It is called ALERT--Alternatives for Learning

Through Educational Research and Technolcgy; a detailed plan for developrant
| of this system is available from tihe Laboratory. The document outlines
the complete specifications of the product and is, in our opinion, unique
in education. It has been made possible only because of long-range support
for continuous development coupled with a rigorous systems development

strategy.
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