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,,T FOREWORD

Thd project was conducted at HumRRO s Eastern Di-vision, Alexandria,

Virginia. The work was supported by the National Science Foundation,.Graat

No. SDI 76-15399, Dr. Robert J. Seidel, Principal Investigator, ana

Beverly Hunter, Co7Principal Investigator. Any opinions, findings, and

conclusions or recommendations expressed in this publication are those of thd

Authors and dc; not necessarily reflect the views of the National Science

Fothidation.

Some of the AOpendices.mentioned in this report are available from

the Hum2B0 Publications OfficeA ,
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I.- OBJECTIVES AND SCOPE OF THE STUDY

The overall objective of the CASES proiect is to provide qualitative

. .

assessment of impact, benefits, limitations, and costs of computer -based

Innovations found in current educational practice. This assessment will"

(1) help administrators and faculty of educational institutions to make

decisions abdfit4 .tha nature, scope, and magnitude of computer facilities and

learning materials that will ,most bellefit their institution and students; and

(2)-assist federal, state and local government planners in deciding whether,

and what computer-based innovations would'be productive for particular educe-

AdLonadsettings and goals.

.To accomplish the above, specific project objective are as follows:

1. On the basis of a systematic search process, select eight educational

dm.situtions that havlsuccessfully and productively implemeAted computer-

based innovations for learning and teaching. We will seek exemplary cases

from all 'levels of education, is which computer innovations haveia high impact.

,

on the students, curriculum content, program objectives, learning styles,

teaching methods and management of education.

2.' Obtain'information on the characteristics, benefits, limitations,

impact, and costs of the computer-based innovations in these exemplary cases.
,

3. Trace the history of significant and decisive events leading up to

the implementation of comppter-based innovations at each case institution.

4. Identify and assess the importance of various technological, social,

institutional and economic factors influencing'the significant events, within
, .

and across cases.



I

5. Document the case information in a manner useful to educational

and govei'nment decision makers.
,

6. Disseminate the findings of the study to educators and government

planners who have a need for the information.
cfr

The objective of this study is to provide context-specific information,

regding the nature, benefits, costs and limitations of the computer-based

innovations.

6:
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LI. PROJECT METHODS

\Case Institutions were selected through'a four-stage procedure:

1. Search for candidate institutions
4 L

2. Data gathering on candidate institutions

3. Selection of Exemplars

4. Selection of Case Institutions

SEARCH FOR' CANDIDATES

First, we conducted a systematic search for institutions that are

regarded as rtstaci4eg in-,their-uses of computers for learning and 'teaching.
o

-

Invitations were mailed to seven thbusand
g
educators and technologists who

.belong to professional organizations concerned with educational computing,

.(See Appendix I.)

The package of materials and nomination forms was tried out initially

with 20 experts in the field. The package was revised and mailed to

approximately 3500 persons on the mailing lists of the Association,for

ti

Develbpment 'of Computer-Based
InstructiOnal Systems (ADCIS) and the

Associatioi for Educational Data Systems (AEDS). Approximately 3400 additional,

package's were mailed to members of Association for Computing Machinery Special

Interest Group on Computer Uses in Education'(SigCUE), directors of academic

computing centers, and chairmen of computer science departments of unitersities,

colleges, and community colleges. In addition, announcements were published

in various association newsletters such as NEA NOW,'and,magazines such as

THE Journal and Educational Technology.
Additional.invitations were mailed

.

t individuals who had previously responded to the survey of secondary

cools by American Institutes for Research. These individuals were invited

5 +
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to ,nominate one or more edudational institutions that they r and as

outstanding. Nominators were asked to give specific reasons why the school

should be considered, given the objectives our our study. These reasons were

then verified along with the other data items for'each entry by telephone

and mail-contact with the candidate institution.

..

. , The variety of reasons incluaes, but is not limited, to the following:

/
Outstanding student accomplishments

,-

Accomplished a lot on a small budget

An exemplary computer science curriculum

Excellent-COmputerbased-learninumaterials

,

Extensive integration of computer use into the traditional disciplines

it

s

.

High quality computing services .

Broad based computing literacy prOgram

Facilities available to all students .

Community outreach .

Cost-effectiveness studies performed .

.

Strong community, administrative or facultyrolvement

An exemplary data prticeastng curriculum

Outstanding faculty development Program

Large proportion
.

of student users

Long history of'academic computing
Supports inddpenclent study program

r

,

.-%

Over 400 individuals responded, nominating 370 institutions that met

t
/

our criteria. Eligible institutions included individual leientaty and
. -

secondary schools, public,school districts, community co eges, cd116ges,

and universities, and public-access institutiOni'iuc as museums.

CHARACTERISTICS OF THE NOMINATORS.

-Four hundred and fide nominators responded to our solidation. Four large

categories of nominators made choices: computer industry representatives (77), -

computing center personnel (70), administrators (60), and Acuity (55). The

Majority of the nominators (345) chose schools, school districts, or colleges.'

This is not surprising in that it Probably reflects the character Of our

Waling lists: Self - nominations were permitted'as well as nominations of"
4
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other institutions. , At they college and university vel, the numbers .of

self-nominators and external nominators were Ap oximately the same (49 and

51 percent). For Community Colleges, the s it was 0-40, with external nom- -

idators in the majority. The:ratio was ven more pronounces' in the Schools and
a

Districts, with over 70% of the no .ators external to the named institution.

All eleven of the nominations fo Public Access Institutions came from external

sources. The details by cat gory are as'followsb

Elementary and Se ndary Schools. The total number of nominators;Was 81.

Over a quarter Of ose were self-nominations; however,
,the bulk (71%) was

.

.

'2

I .

from nominator :outside the institution named. The major sources of outside

.

.
- '-''''re

nominator- were other public' schools, colleges,' Computer-industry representa-

and'individual consultants
knowledgesple'abotiCspecific schools.

lf-nominationsicame
principally ,(50%) from administrators (including

department heads) with the remainder fi faCulty and instriictionalcOmputing

specialists.

Public School
Districts.- The-number of nominators was 94,,and the

categorizations were similar to the Schools. Seventy percent (70%), were

external to the Districts. The classification of malor sources was the

, same.

Community Colleges(49 nominators). The major contributors (11);were

computer industry representatives. Ihe.remaining
external nominators were

principally from faculty, staff, computing centers, ,and administration at

universities and colleges., Half the self-dominator's were administrators acid

the rest faculty and computer center representatives.

It .
e
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Colleges/Universities (170 _nominators). External nominations came

mainly from computer industry representatives (27) and other university

computing centers (19) or faculty (14). The self-nominations came principally

from the computer center (31) and,- to .a lesser degree, the administration (16).

4

CHARACTERISTICS OF THE INSTITUTI

Sfze arid' Type

.-
Elementary & Secondary - Schools (Public & Private) ,94

Publit School'Distritts
71

Comdunity. Colleges
37

Colleges &Universities under 6000 Enrollment 87

Colleges & Universities over 6000 Enrollment 71

PUblic Access Institutions,
7 6

AA

Total Entries:___367_

Ile vast m.aority 80%) of the schools are represented by the secondary'

schools. The remai g few entries ay equally distributed across elementary,

judior,high and schools.

Represea tion of. school district* encomp sses a spectrum from under

'5000 stude s (17%(to'greater than 100,006 17%, general:1 cities,like

Los An eles, AtiantL, Chicago, etc.), 'Largest
representatiod is in the

ca :gories 5000 to 20,000 (30%), and 20,000 to 50,000 (29%)
.

The.size,of CoMmunity College
entiies4varies from less than 3000 to

greater than 15,000 students. Separation into increments of 3000 to 5000
c.

revealed roughly equal
represeneation by size.

Geography

Solicitations were made to institutions i.n all States and Puerto Rico.

./
t,

Forty -four States in-the Continental U.S. are represented vo some degree.

. .

States 'with the largest number of entries ate:,
California; Neu York; Texas

and,NorthoCarOlina. .A summary of the
geogra'phic'distribittiL is as follows:

(

;;' /

.4.
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1. Public Schpol, Districts: 'Total _71

f, -

Largest number by State: `California -(10); Tixas .(8); Minnesota '(6),;
New York (6). The other 41 are disttibuted among 23 States.

I

2. Elementary` and Secondary Schools (Public & Private): Total: 94 *,
Largest number by State: Massachusetes° (16); Minnesota (13);
New Yprk'(12); California (7); North Carain (6); Oregon (6).
The other 34 are distributed among 17 States.

,

3. Community Colleges: Total 37

'California (7). The other 3G are distributed among 19 Stat-es.
.., .

.
. ,

4. Collegdd and Universities underp000
.

Enrollment: Total 87
4 6

1 t
New York (9); Indiana, (5); North Carolina (5); Ohio (6); Pennsylvania
(5); Texas (5). The other 52 are distributed among 2:7'States: '

ts

-

.5. College's and Universities over 6,000 Enrollment: Total 71

California (9)i Texas (6); Illinois (5)!. The ,ot er 51 are
distributed among 29 States.

Public Access-Institttions: Total 7

TELEPHONE INTERVIEWE..,
...,,,

Y. , .

-..
.

'
Second, we contacted,latoach nominated inst4ution,"-<an individual who

... / °
-.4 - . ,

has a purview of, instructional co:touting activities: Iamany cases, this
.0-''_11- *\ / -

l'E.

-:' individual is\the Director of the Computing Ginter or a Coordinator of

InstrucAignal So:Viking. , The nominated institutions wepetappy to participate,
, .

and proVided information-about their activities VIA a telephone interview with
. -

;. a member of our staff. The product 'of this stage is an Academic Computing
, . .

.,.

.
. ' Directory, published by HumRRO; tliat givesohrief information on the reasons :.

.
-, - }<" . . -

.
.,-7--

-fornomination, enrollment, -f--YOical- computer applications,. make atd. Model of
. ,

.
.

. . /--

.

Main computerts); number of terminals on campus, and persons to contact. 4
4

1

s (The Directory is shown as Appendix II to this report.)
A

4
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COMPUTING EQUIPMENT

a

Across all ilftstitutions listed in the Academic Computing Directory, the

highest reported computing manufacturers are IBM (38%) and DEC (36%). Next is

Hewlett-Packard (23%), then UNIVAC (12%), and CDC'(6%).

IBM had the highest representation n the 37 Community Colleges, Because

of the fact that the equipment mentioned at the large universities represented

only the central computing-center iacittnes, these findings are not considered

representative and therefore are not being reported.' DEC computers were the

most frequently reported in the Directory at Schools and Small College . Hewlett-
-'

Packard representation was strongest below 'the college level (65% Hewlet

Packard equipment).

One other interesting finding relates to the sharing of computing equipment

,)

at the various educational levels. In comparing outreadh.progiams vLrsus use ,

of other' Directory institutions' facilities, a.greater percentage of elementary

' and secondary schools (49%) use facilities from other institutions than those
o

Mao provide a resource for computing (29%). This relationship reverses at the

public school*districrlevel. Thirty percent use other facilities versus 35%

- in an outreach"mode. Commuet7caileges show a result similar to the public

school districts--24% versus 32%. The outreach or offering of computing

services to others iseven stronger at the college and university level with

26% of the small colleges using facilities provided by others, whereas 44%

of those institutions offet their own services to outside institutions. At-

the large universities, only 20Z use services, Provided by others, whereas 48%

of the large universities provide computing facilities.for other institutions.

r

13
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IMPACT

A qualitative estimate Of the impact computing-has on an institution can

be made by noting the number of users as a percent of total enrollment, absolute

number of terminals, and the student/terminalratio. Some general findings

are:

Colleges and.universities under 6000 have the greatest number of

'Annual users. %I

a Colleges and universities over 6000, have the griatest number of

interactive terminals.

16 'Student/terminal ratio seems to be equivalent across all institu-
tional categories which implies that accessibility is also

Identical for all, however

-. _at elementary and secondary schools, 30% have only one terminal.

Ao Community colleges, school districts and colleges and universities

-onder 6000 cappear to have approximately equal numbers of terminals

(between 10 and 49 for, the majoiity).

-The specific results are summarized below by institutional category. Across

411 categories of institution:Sat least one-fourth or more of the.student°

body are computer users in overthalf the Directory institutions (see Figure 1).

Elementariand Secondary School's'

Bost schools 49%) have four or fewer interactive terminals and half of

these (or 29% of the total) have only one (usually this terminal is located

In the math department). Sixteen percent (16%) have 10 or more terminals.

The student /terminal ratio is greater than 1000 to 1 for 21% of the'

schdOls; and for 40%, it is 500 to 1 or higher. An additional 43% of the

schools have a ratiobetwien 100 and 500 to one.

If we accept our tallies as typical (albeit not exhaustive), 'hen we

can infer that growth in number of terminals for instructional purposes has

occurred in schools over the last few years (since the Bukoski and Korotkin

study,°1975). Bukoski and Korotkin found the median number of
(N)

terminals.to be

close to one per schoel..

11
1
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More than half the enrollees are annual users in 31% of the schools, while

,wider a quarter of the student bodOare annual computer users in approximately

'two-fifths of the schools. These nubers are probably not comp rely accurate

,

since most schools do not keep separate account numbers for e'ac individual

student..

Public School Districts

° The majority of school districts have between 10 and 100 interactive

terminals with 29% showing from 20-49: Accessibility is difficult{ to assess

since the purposes for using the computer vary (e.g.,C2fror 10-miAutes per day ,

drill a d practice per student). Such differences call for lessor more terminals

'46

per student, depeddent upon the specific application. Half thetdiltricts have

a student/terminal ratioof greater than 1000 to 1; roughly anothe rter
46

(27%) show a ratio in the range of 100-499 to 1.

Like the schools, '25Z of'the districts by and large difectMo4ithan half

f the enrolled, students. Again, similar to the schools, appro4Mately half

f the districts (452) report one-fourth or more of the enrolled stvidelats as

\t \

annual users. 'h
0

1,

ommunit Colle es

Greater than three-fifths of these institutions mentioned between 10 an

interactive terminals. Accessibility seems higher than that for schools o

stricts with Close to half the community' colleges having a student/terminal

ratio between 100-399 to 1. A slightly higher percentage of these institution

(36%) than either schools or districts report between 25-49% of the enrollees

as annual users. Because of the small sample and problems with accuracy on

individual studelt records, this advantage should be treated as suggestive not

conclusive.

12
1 5



Colleges and Universities Under 6000 FTE

This group reflects almost the same picture'of terminal accessibility

as the Community Colleges. However, percentage of students affected is higher.

Fully 37% of these Directory institutions reported reaching more than half of the

student body,

Colleges and Universities Over 6000 FTE

These institutions reported the largest number of interactive terminals.
V

the majority ranges across a braod spectrum from 20 up to 500 terminals with

peaks of 24% in the 20-49 category and 23% id the,200-499 category. Terminal

4

accessibility tindicated by student/terminalratio is about the same as'the

s
smaller colleges, 622 inthe range 100.7499 to one. Thirty-three out of 44

institutions in this category or 46% of the total have an even better range

of 100-299 students per terminal. Despite this relatively favorable index

of accessibility, the, same percentage of these institutions (58%) report one-

fourth or more of the students enrolled as annual users-

1
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Schools'
.

School
4

Districts

Community Colleges

Colleges & Universities 41, 6000

Colleges 6 Universities ,) 6000

*4-

f Interactive Terminals

Proportion of
Institutions Annually Affecting

Number of tude ts per terminal____ Percent of Enrolled Students

4:2 2-4 5-9 10-19 20-49 50-99 100-199 2004699 1:1000 500-999 100-499 50-99 10-494(10

(1)

.29 .30 .24 .12 .03 .01 - - .21 .19 .49 .05 .04 .01

.06 .01 .09 .15 .29 .18 .06 . .06 .50 .19 .27 .02 .03 -

.03 .06 .14 ,34 ',29 .06 .09 - .17 .17 .51* .11 '413 -

,
(2).

.06 .06 .14 ''.26 .33 .06, .04 JAI .08 ,.01 .56w .18 .14 .03

.03 .01 .01 ':05 :24- .20 .17 .23 .u8 .11. .62
+

.15 .03 -

'500 terminals
`1 School District

- 2 Colleges 6 Universities > 6000

Figure 1. Indica;ors of impact

*t.

11
gs

*
17/.18 between 100 -399

/434/44 biiween 100-.299

+33/44 between 100-299

. Public Access '9 ,

oat.

3 have onlyAinteractivi tontine/
3'have bptween 10-19 interactive

terminals
1 has 5-9 II)

4 at r 1000 to 1'

at 10-49

2 2
0-24 25-49

2
50-74 75-99 100

.41 '.28 .20 .03

- .55 .20 .12 .04 .09

.50 .36 .06 .0$

:33 .30 .18 .12 .07

.42* .37 ,18 .03

I
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CATEGORIES OF EXCELLENCE

oti

By analyzing the reasons for nomination discussed earlier, we constructed

a framework of "categories of excellence." The.tationale here was that no

one institution would be likely to,, represent advances in computer. use along

all dimensions ofiinterest.

The nominees were invited to respond to one or tore of a series of opew-

.ended quedtionnaires corresponding to the following Categories of Excelle4ce:

lt .Institutional Commitment to InstructionAl Computing
2. Student Accomplishments a-

3. Institution Productivity 14
4. Spectrum of Applications

5. Computet Literacy
6.: Computer Science and/or Data Processing Programs
7.,_Outreach
8.. Model 1

,The questionnaires are shown: as Appendix III to this report.

These questionnaires were quite lengthy. anerequired considerable
/j

work an'sthe,part of the respondents. By completing one or more of the question-

naires, the respondents-demonstrated 'their willingness and ability to share

information. Over one hundred'of the nominees responded in one or more

tategoties of excellence& HumRRO,staff then reviewed all -candidate institutions

within each Category of Excellence. We selected as Exemplars in each diegory

those institutions that had prtivided complete answers* and had demonstrated a

high commitment to instructional computing. Consulting experts were called upon

to review candidates in specific Categories. The product of this ,third

stage is a list of Exemplary Institutions distributed by HumER0-(shown as

411'

Appendix:IV to this report). ,

15



ELECTION OF- CASES

The Case Institutions were selected from among the Exemplars. The

following criterion dimensions were used in selection:

1. High institution Commitment to academic computing as demonstrated

by the survival of instructional computing over several budget cycles; staff

support for instructional computing; reform of curriculum to 'incorporate

computer uses; increases in appropriate computing equipment; incentives to

faculty for instrtictio5einnovation.

2. High degree of computerliteracy among students, faculty snd adMin=

instration, as reflected in studenvaccomplishments,'spectrum of applications,-

and number of computer users on Campus.
n

3. 'Appropriate response to the Model questionnaire, and usefulness of

all questionnaires responses.

We sought to represent a wide spectrum of types'of institutions,- by

size, typec and geography. The institutions selected are as follows:

North Salem High School, Salem, Oregon

'George Washington High School,,Denver, Colorado

Lincoln High School, Blqamington, Hinneiota
Ridgewood High School, Ridgewood; New Jersey
Riverdale Country School, Bronx, New -York

i

Huntington Beach Union High School District, Huntington Beach, California

Alexis I. duPont School District,'Greenville, Delaware
Chicago Public Schools, Chicago, Illinois I

Dallas Independent School District, Dallas, Texas
'Lawrence Hall of Science, Berkeley, California
William Rainey Hairper Community College, Palatine, Illinois
Golden West Community College, Huntington Beach, California

United States Naval Academy, Annapolis, Maryland
Worcester Polytechnic Institute, Worcester, MassachUsetts

Denison University, Granville, Ohio
Evergreen State College, Olympia, Washington
Jackson State University, Jackson, Mississippi
Mankato State University, Mankato, Minnesota
Rutgers, The State University, Piscataway, New Jersey1
,University of Delaware, Newark, Delaware
University of Texas, Austin, Texas

direir

The proc and procedures used for selecting Exemplars and Models are

described in the orking paper in Appendix V.



PREPARATION OF CASE - .STUDIES'

A detailed review was made of the issues raised in the questionnaire

.

responses and the kinds ordata the institutions
conld'reasonably be expected

.
. to provide. Opinions'sof experts were taken into account regarding the

importantfactore in academic computing. For. xAmple, Mcesman's assessment

framework for computing facilities
wasusedo-guide the analysis of facilities,

and Willey's productivity framework
assisted in analysis of student accomplish-

ments. The product of thid review was an outline of the topics to be

addressed in case study reporte: This outline is shown as Appendix VI to this,*

report.

Due to project funding limitations,
it was not possible to make site

1r-
,

visits to gather cast study data. Project staff prepared rough drafts based

4

upon data from the category, questionnaire responses. Then, a lengthy series

r of mail and telephone interactions
with the institutions was used to fill in

the gaps.. Thisproceserequired
many month- of interactions with each

institution.
Project funds ran out io ore all case studies could be'

completed. I
,Case study booklets were complete .rand p inted for all the precollege

institutions, plus the following colleges:

e. Denison Ulaverslp

a .Mankato State Un ersity

Worcester Polytechnic Instittte

The Rutgers case
study was completed ana prepared in,camera-ready copy:

1:.

.

Rutgers will.probably pay for printing.

The case studies are shon as Appendices VII, VIII, IX, X.I.and XI to this

report.

C
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ANALYSES AND INTERMITATIONS
181.

The information gathered from the 370 candidates, 107 exemplars

and 21 case study institutions, can be used to shedlight on a wide variety

of isisues aid questions-of
s
concern to educators. It was far beyond the

resources Of this project to)do justice to this data base. However, several

summary and interinetive,reports were arepared th those areas in which we had.

the greatest demand for information.

1. Sumthary of the Preilollege Case Studies. This summary osn_be found

in the Precollege Case Study Book (Appendix VII). ,
4-

. , -S-

2:` Management of InstructiOnal Computing: Advice from Ten Precollege
. .

Institutions. This summary, shown4* Appendix XII to this report, was

submitted to,the National Educational Computing Conference.

3. Student Accomplishmebts from Instructional Computing. Interpretive
o

-
.

i.

and summary information on benefits of instructional bor mpting is desperately

needed by educitors and planneis. One fairly superficial summary,xe prepared

.. ,

on this matter was presented at an'AEDS Convention and is shown as Appendix XIII.

A preliMinary crit ical analysis of the exemplars'-data is shown as Appendix XIV,
- .

,
-

.

4. Computing Literacy. A syfthesir ofr the major components of computer

literacy on college campuses was prepared from data provided by the computer

' literacy exemplars. This compt4ite view of a computer-literate campus was

esented at the 1978 CCUC 'Conference and is shown as Appen dix XV.

Information on computer'cliteracy programs at the precollege level was

summarize& and synthesized in several farms. Brief descriptions of programs

were presented at the NAUCAL Conference in,i977. These were tefihed into a

set of Compbter Literacy Briefs'(shoOh as Appendix 'XVII) and elaborated into

a set of woikshop materials for educators in the Washington D.C. area, funded

by the Information Dissemihation in Science

..° 18

cation (IDSE) Program.



IV. DISSEMINATION

Over two thousand requests'for information,and'Productsfiom this prOject

have been responded to through dissemination of the Academic ComoutingDirectorY,

the Cast Study Books, the summary.papert, the computer literacy workshops, and

personal correspondence and briefings.

'About-190.0 Directories have been distributed,,, primarily in response to

requeits through,the RumRRO Publications Office for the Case Study Books. The

following have been distributed: .

Precollege Case Book 1200

Denison Case Book. 800

Mankato Case Book, : 300

Worcester Polytechnic 300

Examples of other kinds of requests for inforiatiOn'to which we have

responded' include providing:

A list of educators to testify'before a House of Repredentatives

Subcommittee on Computers and the Learning SOciety.

A list of institutions that uSe'computers with learning disabled

.144 children.
. ,./ ....

4
Guidance to the Hartford, Connecticut, Roared of Education on

strategies for initiating computer-based programs.
. e

Detailed information,tO a delegatiod of visiting, German scientists

and educators regarding academic, computing facilitiea at U.S.

.

colleges and.udive6ities. c

'Recommendations to the President's Reorganization Task Force on

Data Processing regarding computer literacy.

Information ,ta the NEA 'on microprocessor uses in schools.

Information on student accomplishments from Title I projects,

'to the State of North Carolina:

Speculations on the future of instructional computing'to journalists

for the New York-Times and other media.

S.



In addition, 200 educitors in the Washington,kD.C. area are receiving

a Variety of, materials developed in the Cases project through the, IDSE project.

Nip
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V. CONCL(JSIONS,AND RECOMMENDATIONS

On the basis for the demand for the products from this project and

the nature of the feedback ftam users, the Project Clearly was successful inr "\\t

meeting the objectives stated in glection I Of this Report. The following are .

49"4.

acme observations and recommendations regarding case'study methodology and

specific areas'of assessment.

1. Case Studie) as,a Method of Assessment and Communication

The case study detailed-outline provides a useful framewOrk for

- plinning and assessment on the part of an educational institution.

eaSe studies that focus on specific innovations or individual

.

academic departments (rather than k total institution) could provide More

in-depth insights into deciSion-making processes, student accomplishments,

costs!, facility
requirements, and other areas of interest..

2., Case Study Methodologies
-10

One original goal of the project was to
developand test a case

,

study method,invallIng retrospective analy sis similar to teat used in the
A,.1

.,

TRACES studies. The case studies do, include a list'of sign\ificant historical ,

.
, .

events, and these proved to be of interest as indicated in to Summary,of,the-

precollege cases. However, implementation of the full in-depth retrospective I
. .

methodology was ,far beyond the resources of this project.

.

3. Student Accomplishments

Our experience in this project.demonstrated'conclusively
that data and

evaluationkon the educational outcomes of compute.;-based applications to

learning and teaching are not being provided through educational practice.

21 2 5
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Decisions are being made daily'at all levels ot education regarding,the

Adoption and impletentatiod of these innovations, without any systematic

base of information on the ,epected cognitive, affective,-or social outcomes.

\Mu NSF and, other government agenties could help to remedy this!situation

by:

Requiring and encouraging all supported projects involving computer-
A es

based innovations to invest a larger proportion-of-project resources in

0

systematic collection of data on student learning and outcomes and reporting ,

of results.
\04

Funding secondaryand meta-analyses of'existing research;.'development

And evaluation studies related to computer-based learning.
.

,41, Supporting projects aimed at finding more useful ways, of assessing"

,learning outcomes.

4. Teacher Training
......N

..

The rapid chaiges.in technology have resulted id` d generation of teachers

-who-ire unprepared to integrate computer use productively 'into :their teaching

'-practices. This is one reason the ease study schools found4t to-be a .

very long .slow.process to Integrate computer use into the curriculum.

.

Schools of Education have been and probably will continue to be-slOw is
a k

, .

-modifying their programs to prepare teath s for instructional computing.

Thereforef the burden of teacher training f lls on the local an state.

educational institutions: NSF and other federal agencies could

'ameliorate this situation by:

e) Encouraging the teacher training institutions (Schools, of Education)
,

,
- -. .

to participate in such programs as the CAUSE program ; ,

Supporting deyelopment of training and support materials that can" .._ . .

c . ...k

. -., ..,

be_used by individual teachers and local school districts. i
,

,

.
-

. A
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5. Dissemination

;be lack'of a systematic means of distributing useful information of the

types collected in this and other analytic studies continues to result'in.

needless dupliCation of materials development and in the perpetuation of

confusion regarding potential uses of instructional computink. The National

Science Foundation and other government agencies could remedy this siivatian

by supporting or providing in-house regular clearinghouse functions on a national

scale.

-

23


