ED 239 846

AUTHOR
TITLE

INSTITUTION

SPONS AGENCY-

REPORT NO
PUB DATE

- GRANT
NOTE

PUB TYPE

EDRS PRICE
DESCRIPTORS

" IDENTIFIERS

_ABSTRACT

developed,

DOCUMENT RESUME
SE 042 216

Tolman, Richard R.

Innovations: The Social Consequences of Science and
Technology. Final Evaluation Report.

Biological Sciences Curriculum Study, Boulder,
Cnlo.

National Science Foundatlon, Washlngton, D.C.
NSF/SED-81007

81

SED-79-18968

24p. '

Reports - Evaluatlve/Fea51b111ty (142)

MFG1/PCO1 Plus Postage. -

*College Science; *Curriculum Development;
Evaluation; Higher Education; High Schools;
Interdisciplinary Approach; *Material Development;
Resource Materials: Science Education; *Secondary
School Sc1ence, Social Studies; *Technology, Units of
Study

National Science Foundatlon; *Science And Society

*Formative

The Biological Sciences Curriculum Study de51gned

and field-tested a series of nine curriculum resource

units for. a- semester program called "Innovations: The Social
Consequences of Science and Technology (IST)." The units were
" designed for use by students and teachers in the '11th and 12th grades

,and at the junior college level:
studies courses;

either in existing science or social
or as the basis of an 1nterdlsc1p11nary course of

science, society, and technology. Unit topics include: science,

technology, and-society; television;

low-head hydropower; day care;

energy-technologies, dilemmas and options; human reproduction;
computers and privacy; biomedical technology, and food technology.
Presented in this final report are criteria used in 1dent1fy1ng
topics of 1nterests, an overview of formative evaluation procedures,

content reviews,.
feedback for each unit. g
enthusiastically received by both students and teachers and that, as
a result of formative evaluation data collected,

information on field tests, and student and teacher
Findings indicate that units were e
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"information was,

iprovided for revising the experimental materials to-produce a

commercially available product. (JN)
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INTRODUCTION

*Mingr changes have b,

ongmatng it

Under an eighteen month grant (SED 7918968) from the National Science
Foundation, the Biological Scienceg Curriculum Study (BSCS) designed,

developed, and field tested a series of curriculum resource units for

S

students and teachers‘eh be used as a semester proaram, Innovations:

N

The. Social Consequences of Science and Technology (1ST). The resource

-

~

units deal with recent scientific and technological “innovations" and

their social consequences. The materials were designed for use at the
11th and 12th grades and junior college level, either in existing
science or social studies courses, or as a basis for an interdisci-

plinary course on science, scciety, and technology.

Thé_ program consists of nine resource units gontaining a variety
of student materials including various combinations of printed, audio
tape, visual aids, and hands-~on componer‘xts. Fach unit was prepared
with five organlzlng questlol ns in mind. They were: 1) what is it?
(how does it work), 2) How does it affect me (pér;onal significance),

3) How does it affect us (societa-'l significaﬁce), 4) How valuable to

. . N .
Table 1 below provides the title of each of the resource units

and the appzdximate class time planned for each. »
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Table 1. ) | .

Module Time

Science,” Technology, and Society

(an introductory module) 3 weeks
Television 3 weeks
Day Care " 3-4 weeks N
Low-Head /Hydropower 2-3 weeks
Computers and Privacy 3 weeks
Human Reproduction: Social and

Technological Aspects 3 weeks
Energy: Technologies, Dilemmas,

options 3 weeks
Food Technology 2 weeks
Biomedical Technology 3 weeks

These nine topics were selected incorporating work already completed

e

by the Office of Technology Assessment.(OTA) as a resource of technical

information and assessment. It was the judgment of the project staff

that use should he made of work completed or in progress by OTA, NSF, and

other educational groups that had identified needs and priorities in this
:" :
field. These groups already had invested large amounts of time, money,

W

and expertise in this area. 1In identifying topics that were of interest,

teachable, and representative of current issues of science, society, and

technology interactions, the following criteria were used:
~- Does the innovation involve a major impact of technology?

—- Does student and teacher interest exist or can it be generated?

-- Does the technology fmpaét significantly on human needs and quality
of life? .

—- Can a maximal number of the five organizing questions for the
curriculum materials be addressed?

+~— Can the resource unit be developed within the procedural plan and >

time line?
A

-~
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Overview

To address the question of student and teacher interest, a survey

of possible topics was conducted among participants at the 1980
. % ,
National Council of Social Scientiists and among science and social

science teachers in the Jefferson County and Boulder Valley, Colorado,
fchool districts. The survey listed twenty-one possible topics andru
provided six blanks so additional tbéics tould be entered by the |

respondent. Participants were asked to mark the topics they would use 1
with the2ir classes and that would maintéin student interest. Eighty-

five participants responded to the survey. The twenty-one topics as

\ ' ’
well as the ones added by respondents were rank ordered. Using this
) .

information, the information obtained from OTA and NSF, and the

P
[N

criteria identified by the project staff, the previously mentioned

nine topics were selected as the units to be developed.

. ' “‘FORMATIVE EVALUATION -

The evaluation of Innovations: The Social Consequerices of °

Science and Technology was considered an integrpl part of the development -

process. The evaluation design provided for seéuring data from tgacher§,
students, classrg%E observatiéns, and content experts. The data
obtained from these sources will énable the curriculud‘éevelopers to
improve.the eéffectiveness of the instructional materials prior tb.
commercial public;tion. All data were dodgd on optical scaﬁning forms
and read onto a magnetic tape at the Uniﬁérsit; of Colorado Testing

»

(9]




" Center. The tapes were then used to.eﬁterlthe Qata into the Cyber 720
computer at tbe Universiéy of colorgdo‘Computing Center. The Statistical
Package for thé Social Sciences (SPSS) subroutines were u;ed for data .
apalysis. The results included in this report were synthesizgd from
the SPSS output.

In February, 1980, the first resource unit, Television, was pilot

tested in a social science class from the Boulder Valley-scliool district.
1 - %, .

~

- Twenty~-nine students participated in the pilot study. During the three
“weeks the program was used, at least one staff member was present during

each class period to observe and interact with the students'and teacher.

Informaéion obtained froﬁ this pilot test provided the framework both
for the revision of the Television unit and for the development of the
reﬁaining eight units; Ifformation obtained from the pilot test
inpludéd additional instructions iequired for the teacher's guide,
-.worksheet ?equiremgntS, instructional strategies, unit format, and time
" limits, all of which;were essential to!the successful developmeAé of the
remaining topics. v .
o . . puring.Mafch, April, and May, the Television unit was revised and
the remaining eight Unit; wére completed. The feédback obtained from
students and teaéhers during the pilét test Were'incorporated in the
developmeht process of the other éight units., Closéhattention was

given to the Teacher's Guide, instructional strategies, and areas where

students had identified potential problems.

~m

All resource units could not be pilot tested within the limited

. . ’\.-.'\ . .
time available. As a result, the project staff had to malle certain
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decisions with a limited knowledge base. The most critical of these
decisions were -those pertaining to the égading materiais included in
the units. Many of the readings required to adequately cover a topic

.
were considered to be too difficult. However, it was the consensus of

the project staff that attempting o syntheize the readihgs in the

4

short time available would result in misinformation or less than

adequate information. From the results of the pilot test it was

f N

determined that several of the TeleVisioﬁ readings that were predicted
by the staff to be too dlfflcult for students to handle were not.
A decision was made to include as many unabrldged readings as p0ss1ble.

Information collected from cloze tests, and from students and teachers

during the field test, was used to establish if the readings were

" appropriate for high school students. Ak

Content Reviews
.éi "

Beginning in Jﬁne, 1980, the experimental resource units were

<y 7 ‘
provided to content experts for review and critique. Each content

v

expert was asked to examine the unit according to the following )
criteria: the accuracy and completeness of the information presented;
the objectivity, 'the balance of views; the fairness of views; and areas

within the unit most in need of improvement. Table 2 contéins the

names of the content reviewers for each resource unit.




Table 2. Content-Reviecwers

~~

MODULE

-Science, Techhology, and Society

Television
Food Technology
Low-Head Hydropower

Biomedical Technology

Human Reproduction

¢

Comphters and Privacy

v

Day Care . ;
Energy

*These units were not reviewed for content.

REVIEWER

Dr. Melvin Kranzberg
Dept. of Social Science
Georgia Institute of Technology

.Atlanta,. Georgia

.

Dr. David Crippen

KCET-TV i
Los Angeles, California

Dr . James Ayres
Goldkist Research Center
Lithonia, Georgia

Dr. Clair Stalnaker
U.S. Fish and wildlife Service

Ft. Collins, Colorado ‘

Dr.. Robert A. Burt, JD
School of Law

Yale University

New Haven, Connecticut

Dr. Sam Downing, MD
Denver, Colorado

Drx. R;chard Pollak -

Minnesota Educational Computlng

Consortium
St. Paul, Minnesota

)
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The following is a summary of the reviewers' comment:.

Science, Technology, and Society. The major criticisms focused

on two points: 1) more emphasis was needed on the science component,
and 2) a concern was expressed about the level of abstraction in some,
" but not all, of the readings.

Television. The review was positive with no major objections.

Food Technolcgy. The reviewer-objected to the limited scobo of
the content. He suggested additional activities and concepts to go
~
beyond the truth-in-labeling investigations in the unit. The content

was accurcte, but a better balance was needed.

Low-Head Hydrogpwer.\ The review was positive with no major

N

’

objections.’ .

- Biomedical Technology. The reviewer expressed a concern about

the studgnts fuﬁctioning as amateuﬁ\lawyers in dréwing»up cont?acts.

Séme of these issues are being ruleé on by the U.é. Supreme Court and
: ) 3

the recommendation was made that this part of the unit be dropped.

The issues raised within the unit were judged to be imiortant for

consideration by the students.

Human Reproduction. Some minor recommendations were made congerning

changes in terminology. The overall review was very positive.

Computers and Privacy. The content was considered to be important

N

for the student'population. th was suggested that a case be presented

on the need for gathering information. This would present better
: N . :

balanc¢e of the two sides of the issue.

~

&4




“the reviews obtalned from the content expertys were received gt
Aifferent times, A decinion wan made to jogatpono revigions of the
units based on the critiques until all of the critiques had boen

received., It was thought that a revicwer's comments on any specific
resource unit could be applicable to some of the other resource units.

v

Field Test

The IST program was field tested dgring the fall semester of 19(0.
Fifteen teachers were selected to field test the program. These
fifteen teachers were brought to the BSCS for a two-day orientation
conference prior to tge implementation of the program. During the
orientation, teachers were$provided the following: an overview of the
project; rationale for the instructional strategies: detailed information
on the student and teacher materials; detailed information on the
Science, Teghnology, and Society resource unit; alternativg metﬁgds
for incorporating the resource units in their classes; and hands-on
experience with approximately half of the student réﬁé?rce units.

The l§‘field test teachers were sélected on the basis oé location,
school setting, and subject area. A concerted-effort was made to
obtain a balance of social science and science teachers.and jﬁnior‘
college and high school settings. Table 3 provides informa£ion a@out
the rield test teachers and their classes. The field test pefipd 5
ranged froﬁ eight to twenty-four weeks. depending on teacher schedules.

During the field test period evaluative information was obtained from

detailed questionnairéé completed by teachers and students on each

<




Tablo 3,

CLASS

[ S

0

10

"1

12

13

15

16

nr Pleld et sites

[

TOCATTON SCHOOL TEACHER'S  TEACHER'S  COURSE LENGTIE QU
o - 5 SEX DEGREE CM{IR I}‘IRIOD
Suburban Private ligh School M M6 Blology 5059 minte
Rural Public High School M ML Human Ecology 40-49 minutey
Orban K=12 Laboratory M 0.9, Mvanced Biology 50-59 minutes
School
Urban Community Colleqe M M.S biolégy 50-59 minuten
Suburban Public High Schaol ¥ M. Paycholoyy 650-59 minutes
Suburban Public High School 3 B.S Sciencn 50-59 minutos
Suburban Public High School F M.S Social Science 50-59 minutes
Suburban Public ltigh School M .S, World Affairs 50-59 minutes
Suburban  Community College M M.S. Blolagy 00+ minutes
Suburban,  Public High School - M B.S. WorldjHistory 50=59 minutes
§uburban ‘Community College F M.S. Biolo Q 60+ minutes
Rural public High School M B.S. Biology 50-59 minutes
Suburban Public Bigh School M M.S. Sociology 50-59 minutes
Suburban Publicm;igh School M M.S. Humanity 50-59'minutes
Suburban  Public High School M M.S. Blology 50-59 minutes
Suburban  Public High School H © M8, Biology 50-59 minutes
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Hach teacher maintatned an activity log during the field test as
well as completing a module quedtionnaire.  he information obtalned

from thewe two Sonrees 1o sumtarized below hy resource unit.

Selence, Technology, and Soojety

L. Gverall student reaction wan very positive.

L")

Teachern' perceptions indicated that student: benefitted and

Tearned (rom the materialu,

3. Some of the concepts were presented at a level of sophistication
that was too high for many high school students. How%vcr, the
more able high school students and nearly all coraunity college .
astudents handled the entire unit with few or no problems.

4.  The reading level of some, bgt not all, articles was %too high for

many high school students. Most community college students did

not experience any praoblems with reading level.

!

- 2n

1. Overall student reaction was very positive. Student interest
was high.

2. Structure and content of the Teacher's Guide was satisfactory.

More help was needed to assist teach:rs in defining and identifying

technical events in TV broadcasting.

-10-
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v
Most readings were handled successfully by most students. Two

articles were identified by most teachers as being too difficult

! o

for high school étudents.

-~

Several teachers suggested reducing the number of activities.

It was difficult to maintain a high level of student interest 7 :
o . y

throughout the entire unit. Q/
. Y ,
Students who. were identified by teachers as being "self-motivated"

seemed to maintain a higher level of interest than “externally

motivated" students.

Low-Head Hydropower

1. Student interest was high throughout.

2. The shortness of the unit w%s perceived as a positive factor.

3. More all-class work was utilized in this unit than in some of
the others. L,:"'

4. Interest/jn local water pro%%gﬁg was intensified at all field
test sidés.“

5. The teachers indicated a need foé_additional reference materials.

6. Some difficulties were gncbuntered by students in determining
the ope;ating capacities of generating stations.

. Day Care
1. The concept of-a social technology was received well by both
, teachers and students.
The majority of the reaéings were within the ability ranges of

the students.

-11-



3. There was an overall impression of too much reliance’ on reading,
Ny 7 A

~ ~
-~

in the first half to two-thirds of the unit.

)

4. The concluding activities, which did not rely on readings, were

{received very well by the students.
S. Some difficulties were encountered because two few supplies
i.e.; books, film, etc.) were available for use during the freld

test. The level of funding made it virtually impossible to
'y

supply'compiete sets of éupplementéry material for every student. )
1
A Y

Energy: Technologies, Pilemmas, Options

1. Overall student interest and enthusiasm for this unit was very
high and positive. -

s

2. Some ofothe!readings were perceived to be too long, but the level
of difficulty was not a problem.

3. The electric meter supplied.withgthe activity meas&?ed kilowatt-
hours. The réadingS!weré too gross to identify Aifferences in
electricity using among small appliances over the limited time
available for testihg by students. A more sen;itive meter will
be needed for the.commercial materials.

4, Some teachers expressed a need in the Teacher's Guide for more

detailed answers to student questions.

5.° Student awareness of an energy crisis seems to vary considerably
in different parts of the country. e
6. Many students in the field test sample experienced difficulty in

interpreting graphs and in constructing their own graphs.

"

-12-
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7. The "new city" activity contained concepts that were difficult -

for some students. This is the only activity where concept

difficulty was identified as a problem.

0

Human Reproduction

1. Teacher feedback indicated student interest started and remained

high throughout the unit.

2. Overall feedback was very positive: Suggestions that follow

°

were only minor inconveniences.

3. Most teachers commented on the mature manner in which the high

school students handled the subject matter.

3

4. Some teachers felt they needed specific answers to all ques?i6ﬂ§w
iﬂ the student materials.

5. Some teachers recommended that a glossary be included. They
sensed that some students did not understand the anatomical

vocabulary and were too embarrassed to ask guestions about the

vocabulary. .
/’ )
Computers and Privacy
1. Teacher feedback indicated a high level of student interes£ and
entﬁusiasm.
2. Many students became aware of the large amount of information

about peoplé, including themselves, that is being stored on

computers. o ll

3. The reading level of all articles was apbrOPriate for high school

students.

~13-
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4. Teachers expressed the desire for more opportunities for
- students to operate the compdters with doftware similar to

" Doctor." -

5. An editorial decision left the first four activities out of the

~

e
student materials and contained only in the Teacher's Guide.

[

This should be corrected in the commercial materials.

al

6. More information is needed on why it is necessary to retrieve
and store information in order to present a more balanced

-

approach to the privacy.problem.

Biomedical Technology

1. This is an area of great interest to teachers and to students.

- "
2. The topics presented were of interest, but additional topics

were suggested. ' i
3. The reading level and complexity of the topics were too hiéb for
low ability high school students. The upper half of the hiéh
school students did not experience any diffiéulty with reading
or concepts. i
4. More hands-on activities were requested but this is a difficult
" task for this subject.

! 5. Some concern was expressed over asking the students to function

Jn the role of a lawyer in drawing up model contracts.

s M

Food Technology

1. Overall student interest for this unit was very high and positive.

. -14-




2. Students reacted very favorably tohfhe types of proﬁects includéd
in this module. ) 5

3. Students who had coapleted the Television unit were keenly aware
of how the two technolegies interagted.

4, Teachers requested that activities which could be included from
other units be identified in the Teacher's Guide. .

5. It was suggestéd‘thaﬁ.some_activities be deleted because of
their length and the fact no clea;‘linkshwere drawn with the

unit as a whole.

Student Feedback

Students were asked to -£ill out an éctiqity evaluation form for

each activity they completed. In addition, project staff queried

students when visiting field test sites as to specific units and

activities. The information obtained from these two sources is

.

summarized below by resource unit.

Sciehce, Technology, and Society

1. Overall student reactions were positive to the unit and a high
degree of interest wasbmaintained. 3
2.  Students suggested more detailed examples be Used with Activities

1, 4, and 6.
3. The reading level of some, but not all, articles was too high for
many of the high school -students. This was not the case for the

community college students.

=165~
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o .

4. Students considered examples inéluded in the unit as relevant,
current, and pert}ﬂént to their lives.

5. The c?ncepts'pfesented in this uhit_were conéiderea thought
pgbvoking and important. Howe&ér, in Activity b,,étudents
suggested thé"coﬁcepts Qere too difficult as presented.

6. - Students responded very positively\to the Deprozine Simulation

>

used in Activity 3.

Television . -

1. Ovérail student reaction was very positive and a ﬂigh degree of
interest was maint;ined.

2. Students suggested more activities be iﬁcluded which did not

‘”require television viewing.

3. The iﬁtroductory activitylwas very interesting and important to
the overall ﬁnderstanding-of the module.

4. Students reported éome of the projects asvbeing too time consuming:
as far as requiring time outside of class.

5. Studénts suggested the social impacts of television could be
>

covered with fewer activities.

Day Care - " ‘
1. Students expressed concern.over the amount of reading.
2. Students suggested some activities be deleted because there was

N

too much repetition.
R Y

3. The taped interviews were not received well by students, They

-16-
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O
suggested that they should conduct the interviews or have

»

visitors brought to class. ’

4. Students perceivéd that they had an opportunity to consider the

o /

future and the impact teachnology may have on them as 1nd1v1dualsl\
5.. Students reacted negatively to the number of worksheets included

+ in this resource unit.

_Reproduction

\ ) .
1. Students.  responded positiveliy to this resource unit and to the

new information presented.
2. The projects required of students typically Eréduééd negative.
remarks because of the time inQolved, the out of class.QOrk, and
_the additional research. Students suggested if the number Of
projects were reduéed there would be a more favorable reaction.
3. : The lectures‘and class discussions included by teachers met with -
- positive feedback. The Adiscussions provided students a.forum in
which questions could ne anéwered that arose while they were
working on th&'prujectﬁ.
4. Igformation contained i? tihis unit was new to ﬁost students.
Students found it very interesting to be exposed to this new
information. tudentsﬁéhought that providirg definitions would
make it easier to understand the concepts presented.
OJ. :

Food Technoloqy

1. Students reacted very favorably to this module and enjoyed the

[}

-17-~




types of-pfojects which were included.
. %

“

2¢ The worksheets were unclear and most studénts suggested they be
revised or deleted.

3. For most students it was a fast—paced unit with enough variety to

satisfy individual interests.

-Computers and Privacy

~ .

1. Students were very positive and enthusiastic about this resource

'

_unit. It was considered important and a technology which would "

become more and more a part of their lives.

e

2. Students expressed concern. and frustration over the projects which
called for interviews. Obtaining some of the interviews proved
to be too time consuming.

3. students enjoyed working on the computers and expres;ed a desire
to h;;é more activities that included the use of a computer.

4. ‘In those projects us;ng interviews as a primary source of infor-
mation, students suggegted more visitors/experts be broughf to
the classroom to provide)the information:

5. - students found the topics included in this unit were relevant,

important, and pertinent to their lives.

Biomedical Technology

1. The overall studeént reaction to this resource unit was one of

high interest.

2. Generally, the high school students had difficulty with the

~-18-
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‘..; - . .
vocakbulary and reading level.  Many suggested a glossary be

included with each activity. . ) § .

.

3. Students expressed concern ever the fact that most of the
information had to be obtained from the readings. When. the

readings were .not followed by“class discussions or lectures,

students did not feel they understood all the issues being.

. presented.

Low-Head Hydropower .

1. Studehtsnwere very enthusiastic and reacted po;itively'to this
unit. In ge?graphicél areas where low-head hydropower dié not
appear to be ; critical issue; §tudents remained highly motivated
and interested.

2. Students responded negatively to the amount of math required in
this unit. Some students suggested that the math limited time
which could be usgd_to discuss issues.

3. Those classes whidh iﬁplemented the unit as an entire group
reported the small'éroup disucssions and assignments as beneficial.

4. The filmstrip used with this unit was met with strong approval.

Most students reported it made their projects more relevant and

important.

—
.

Energy:, Technologies, Dilemmas, Options

/ ' .
1. Students were enthusiastic and motivated about the projects

included in this unit.

~19-
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2. Many students responded negatively to the readings included in
this unit. However, teacher feedback indicated that this
negative reaction may be due to the length of the articles and

not to the issues presented.
37 Many students did not see how some of the topics were ‘relevant

to their situations.

"General Findings

'

_In add%tion to éhe unit-specific findings of teache?s and
students, some general finding; were identified that span all modules.
Consistently, both teachezs ané students reported that the print was
too small in the student and teacher materials. Students suggested
the authors were presenting a tbpic of relative unimportance or else
the print would be of a sufficient size to read. In this first field
teét the print was small due to budget constraints and Q?t a statement
of the unimportance of the topics presented. ) ‘

The issues and c;n;erns raised by the project staff during the
initial development phase about reading levels and the number of readings
‘were also a concern to teachers and students. For the most part, the
readings were not considered too difficult 5y either teachers or
students. In those cases where students fo@nd an article too difficult,
a glossary was suggested. H9wever, the length of the readings and the
" number proved to be a different'issﬁe.~ Stﬁdents consistenély stated

they could have understood the concepts presented, with much shorter

feadings. They also reported that reducing the length or providing
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summaries would. have maintained a higher degree of interest. 1In

. . I
addition to this, both students and teachers wanted the actual number
of readings reduced. Teachers éuggested that the deleted articles be

included in the Teacher's Guides with suggestions on incorporating

them. Students reported there was too much repetition and a reduction

of the number. of readings“would solve this problem.

Both the student evalu;tioné and worksheets met with strong
student opposition. The opposition focu;ed on the number of the
instcuments and not necessarily on the cbntent. Students did not mind
completing some forms for each unit but felt the worksheets.and
evaluations for every activity required too much time. Many stuaents
suggested that ‘both the evaluations and the worksheets be reduced in
number‘and maintained this would inc;ease the u£ility of the information
obtained.)

The final issue consistent across all resource units related to
the projects. Mostkﬁnits included several projects to be completed by
the students. Students reported the projects were generally too time
consuming and did not take into account the other responsibilities:
students had (e.g., work, c%ubé, transportation, etc.). Tﬁose students
having the time to complete the projects found them very rewarding.

When the deVelopment of all resource units was completed,
teachers were provided with enough material to effectively impleqent
a two-year program. However; teachers had committed to use the program

in their classes for a period of only eight to twelve weeks. It was

therefore necessary for teachers to choose and use only selected units.
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Some teacherslrepprted using a unit for only three weeks while others
reported using the same unit for nine weeks.

As a result, the field test varied dra;aticgily from site to site.
However, since the purpose of the formative evéluation‘was to obtain
data necessary for judging and then improving the quality of the program,
this was not seen as a limitation. In fact, it provided an opportunity
to observe individual resource units being used in differing ways and
for different purposes. Some teachers wa;fed to provide only a cursory
view of a technology while others wanted students to have a more
substantial understanding of the technology and its impact.

THe information obtained dufing thzf field test was used as a
framéwork on which to revise the program. A proposal was ?eveloped to
utilize the information obtained during the formative process to attend
to the evaluation findings and produce the commerical product. This
proposal was not funded.

In summary; the goals of the project were met and the volume of
material produced far exceeded the original intent. The resource units
were received enthusiasﬁically by'the teachers and students. Formative
evaluation data collected by the project staff has provided informatioﬁ

for revising the experimental materials to produce a commercially-

available product.
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