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ABSTRACT

The current paradox between the increasing interest
in the utilization of computer-assisted instruction (CAI) and the
decreasing financial support from the Federal Government is briefly
surveyed in the introduction of this annotated bibliography. The
author also discusses the major problems that are now prevalent in
CAI utilization: the lack of specialized programing and the scarcity
of research based knowledge. An annotated bibliography of some 40
recent articles is divided into the categories of CAI planning and
utilization, case studies of utilization, attitudes toward CAI, cost
effectiveness studies, research trends in student-CAI interaction,
and the future prospects and policies. (MC)
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INTRODUCTION

At the present time computer assisted instruction (€ Al s
taced with a curious paradox . interest i CAl utthzation 1y
mey_asing at the school district and dassroom level in edu-
«dt1on while tinanaal support iroa the Federal Govern-
ment tor research demonstration and utihzation projects 1s
decreasing

Federal Support

Arecertreview of Office of 1 ducation (O1) C AT ziojects
by Grayson and Robbins* (1972) sliustrate, o dramatic de-
chine in OI yearly support tor CAV, ¢ven though more than
S110 mlhon was spent on CAl school programs between
1966 and 1971  Dienchantines: 2t the Uederal level may
be temporary  The newly credated Nationad Institute of

I ducation (NIL) 1s expected to absorb most ot the CAl
projects originally managed by OF  There 1s some feeling
in NII that the OI' projects did not pay off as much as ex-
pected, e too nmiuch emphasis was placed on demonstration
projects and hardware development while evaluation, re-
search and software development were neglected NI 18
now 1n the process of studying problems and reformulating
policy for the entire area of educational technology indud-
ing CAl In many other tederal agencies the current empha-
sis 15 on support for projects which develop and test soft-
ware Attention s dlso being given to problems involved in
cataloging and disseminating software already available
from government sponsored projects

It 1s safe to suggest that in the next five years local CAl
projects will not enjoy the same level of financial support
from the Federal Government receved 1n the previous tive
years  The current transitiondl period 1n government policy
toward CAl may be due as much to himited funds as to any
major problems associated with our previous expernience
with using computers in instruction

CALl in the Classroom

Local interest in CAl 1s partially due to the success of fed-
erally sponsored programs in demonstrating that CAl s
feasible and. under certain circumstances, cost effective
Many school distrnicts have now had a chance to either use
or observe the operation of successful CAl projects  Fears
that CAl would dehumanize instruction have been softened
by recent evidence (e g. Gipson. 1971 —page 6 in this
review) that many students, especially the disadvantaged,
view the experience as an exceptionally equitable form of
instruction.

Teachers are less reluctant to involve themselves in CAl
programs because experience has suggested that classroom
computer apphications will not work without their active
and knowledgeable participation (see e.g Burrows, 1970,
page 6 1n this review)

*Grayson, L. P. and J. B. Robbins, U.S Office of Educa-
tion Support of Computer Activities 1965-1971, Report
No. OE 12044-71 U.S, Government Printing Office,
Apnil 1972, See also® Grayson, L. P., “The U.S. Office of
Education and Computer Activities. A summary of sup-
port,” Educational Technology, 11 (11), November, 1971,
pages 51-54.

Major Problemns in CAl Use

Lhe most sernious probems contre yung thase who wish 1o
use computerized mmstrueson in schools are the ladk ot
speciahized progrsaunimg and scaraty of research-based
knowleds which will contribute to ettective utihzation
The first problem might be partially sohved by g thorough
exdnmdtion of computer programs and curnculun which
have been developed in previous government projects and
wiich are avatlable to local school districts at g nunonum
cost Sections One (Planning and U tihzation) and 1wo
(Case Studies) are included i this review ot trends as exam-
ples ot the types of intormation about such programs aval-
able from the FRIC «stem

The second ditticully . g lack ot sutticent research in the
dred. s more deute Section Five (Research Trends) espe-
ddtly the articde by Mitzel, 1969, page 7 desanibes 4 hine
ot inquiry which shows great promise  he huge storage
tdpdacity of most computer systems nidkes 1t possible to de-
sign individualized instruction which 1s based on the unique
abihties, aptitudes traits, and preferences of each student
Theoretically . futunistic computer instruc tion could provide
cach student client with g “specially talored™ lesson
Another benefit of this hine of inquiry 1s advance knowledge
for educdational administrators of what 1t costs to teach stu-
dents whose abihtics are hnown.

Additiondl sections ot the review deal with research evi-
dence on attitudes (Section Three). examples of studies
which examine the various cost factors which should be
considered 1in employing CAlin schools (Section Four),
and papers which have examined future prospects and pol-
1y considerations (Section $i1x).

Speculation About the Future of CAl

Though one should be wary of suggesting that anything in
education 1s inevitable. computenized imstruction seems
destined to become the most important technologial de-
vice for the shaping and dehivery of 1nstruction

As the mechanical sophistication of computer generated
graphics and audio increases and costs decrease, the com-
puter might be expected to efiectively replace the tech-
nology currently associated with media such das movies.
television, sull photographs, ine drawings. and so on  The
hardware to make these innovations possible 1s being devel-
oped 1n industry. It would be more comforting 1f our con-
fidence 1n the steady growth of the technology of CAl
could be matched with assurances that we will generate
sufficient research and expeniential knowledge about how
and what students learn from computenized instruction
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ORDLERING INFORMATION

Lo order docmments trom the | RIC sy<tem, note the hsted
price and enclose g chedk tor that amount to | RIC Docu-
ment Reproduction Senviee, PO Drawer O, Bethesda,
Mary land 20014 Al ays order by | D number  Individual
Clenaghouses cannot till these requests

In the o of documents not avdilab’e rom I RIC, order-
g mtormation is imcluded, where possible

CAl PLANNING AND UTILIZATION

How have others used computer assisted mstruc-
ton’

What computer p ograms are avatlable to imple-
ment CAl i .ocal school districts’

What factors should be considered in planning
CAL use’

Computer Literature Bibliography 1946 to 1963

W. W Youden, National Burcau of Standards, Department
of Commerce, Washington, D.C'., Institute for Applied
Technology. 1965, 463 pages. Available from the
Supenintendent of Documents, U.S. Government Printing
Otfice, Washington, D C. 20402 as document 1966-0-796-
980 tor $3 75.

Over 6.100 references are contained in this bibhiography of
computer hterature published from 1946 to 1963. The full
titles and all of the authors of every article published in Y
Journals, 21 books, and over 100 proceedings are included.
The books selected are those that have chapters by individ-
ual authors, as such chapters are not normally indexed in
most hbraries  Articles are bsted under the pubhcation in
which they appeared  The title of the pubhication, the
publisher, year of publication, and the Library of Congress
classification and catalog card number are given [ or pro-
ceedings, the location and date of the meeting 1s noted A
key-word-in-context index can be used to find an article 1f
any part of its title 1s known or to find all articles whose
titles include a particular word or phrase. An author index
lists all authors of each article, but does not indicate
whether an individual 1s the sole author of the article

Computer Literature Bibliography; Volume 2. 1964-1967.

W W. Youden, National Bureau of Standards. Department
of Commerce, Washington, D.C., Institute for Apphed
Technology, 1968, 381 page. Avalable from the
Supenntendent of Documents, U.S. Government Printing
Office, Washington, D ¢ as document 1968-0-322-559 for
$s.

In this second volume of 4 two-volume bibliography of
computer hterature, approximately 5,200 references from
1964 to 1967 are hsted The full titles and the nanes of all
tire authors of articles published 1n 17 journals, 20 books,
and 43 conference proceedings are given  In addition,

reterences to allitems that were reviewed m the Institute ot
Flectraal and Fledtrones I ngineers (IEE D) Transactions
on | lectrone Compuaters ave been indduded  Publications
die bisted i gaiphabeticat order by an assigned aaonvim
Within cach scronym, the reterences are histed v,
isue number. and page nuinber sequence Por each pubh-
wdhion the bibhography gives the title, name ot pubinher
yedr of publication Librdry of Congress dassitication and
witalog card number, and. tor pooceedings the tocation
and date of the mecting A key -word-mn-contest mdey
provides o medns ot focating an ttem it any part of its tithe
s known  An guthor inden Iists all authors of cach ttem,
but does not indicate whether anandiadual s 1ts sole
author

CAIl Systems Past. Present, and Future.

Samucl L Feingold, System Development Corporation,
Santa Monica. Califormia, 1970, 9 pages. Avatlable trom
the Cleannghouse tor Iederdal Scientific and Technical
Information. Springfield. Virginia 22151 as document
AD-702 686 for 95¢ tn mcrotiche and $3 1n Xerox hard-
copy

In considering the development of computer-assisted in-
struction (CAl) systems over the nast eleven yedrs, one ¢dn
see a pdattern of interaction betw ren advances in computer
hardware and software and cot t*1uing efforts to solve the
basic problems of CAI  problems of achieving a natural-
language capability . of heep.ng the cost low, and of making
coding and cditing casier - As new equipment and the higher
level langua;es became available, solutions to one or
another of these hasic problems have become feasible. Now,
in the fourth gencration of CAl, we have on hine, time-
shaning capabilities and a powerful and flexible language
that embodies borh program logic and instructional con-
tent. This pattern gives some hint of how things will
proceed 1in the future: through a continuing 1teration be-
tween technology in the forms of the mini-computer on
the one hand and the extremely large time-share facility

on the other and further efforts to solve the more comphi-
cated needs that face us now

Teacher Control in Computer Assisted Instruction.
ED 066 027.

Peter Calingaert, 1972, 23 pages 1'DRS price microfiche
65¢ Xerox hardcopy $3 29

Systems of computer-assisted instruction (CAIl) can be clas-
sified according to whether the author, student, or teacher
controls the interaction between the student and the com-
puter Both author-coutrolled and student-controlled CAl
have the advantages of individualized instruction, privacy
for mistakes, and flexibihty, but are tremendously expen-
sive  Student-controlied CALl further allows a student to be
much more active, but also makes supervision difficult A
teacher-controlled system used as another teaching tool
before a whole class of students 1s much cheaper than the
other types of CAL, and adds to the computer program an
intelligent subsystem. the teacher. to filter input and mods-
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ty the stredans of presentation  Tedacher-controlled C Af
gives up the advantages of individudl attention. privacy and
tiexability | but the critenon of cost-ettectiveness makes it
dn attractive possibility in the hands ot g shilltul teacher

A Program to Teach Programming

Robert R Fenichel and othiers. Massachusetts Institute of
Technology , Cambndge, 1969, 6 pages  Available trom the
Nationdl Technical Intormation Service, Springtield,
Virginia 22151 as document AD-706 268 tor Y5¢ in ‘niro-
fiche and $3 15 Xerox hardeopy

The TEEACH system was developed to provide mes pensive,
ctfective, virtually instructoriess mstruction in programing
The TEACH system employed an interactive larguage.
UNCL  Iwo full sections ot the 1FACH coursz were
taught  The results ot this experieace suggested ways in
whuch the research and development effort on the system
should be continued and provided information for evaluat-
ing the effectiveness of the course. Pedagogically, the
system appecars to be successful, straighttorward reninplemen-
tation should make it economically successful as well. An
appendix contains a complete description of the UNCL
interpreter.

Teacher-Student Authored CAl Using the Ni WB ASIC/
CATALYST System. ED 043 235.

T. A. Dwyer, Pittsburgh University, Pennsylvan:z:, 1970,
21 pages. EDRS price microfiche 65¢, Xerox hardcopy
$3.29.

Using an interactive computer system called NEWBASIC/
CATALYST, both students and teachers can act as authors
of programs NEWBASIC/CATALYST incorporates an
implementation of BASIC, system-level interactive fea-
tures, and a general capabithty for extension through use-
onented function attachment Inieracting at the system
level, students can mix the advantages of independent or
»solo™ mode computing with those of guided or “dual™
mode interaction, Hlustrations of this are given. Prehm-
1nary experience with the system was 1n an urban secondary
school setting

DISCUS interactive System Usess’ Manual. Final Report.
ED 060 919.

Steven S. Silver and Joseph C Me:zdith, Unwversity of
Cabforma at Berkeley, Institute of Library Research, 1971,
173 pages. EDRS price microiche 65¢, Xerox hardcopy
$6 58.

The results of the second 18 months (December 15, 1968-
June 30, 1970) of effort toward developing an Information
Processing Laboratory for research and education in hbrary
science is reported 1n six volumes. This volume contains-
the basic on-line interchange, DISCUS operations, pro-
gramming in DISCUS, concise DISCUS specifications,
system author mode, and exercises. DISCUS 1s an interpre-
tive man-computer nterface system The six parts of this
manual contain (1) an introduction to the general 1dea of

oML 2T dssisted imstruction, ¢ 21 an esplanats s ot the
severdl Disc ey ~teements 03 g discussion o1 the ole ot
the progiammer <+ o-vas thaathor, in sructor 4 detan
tons and speatiaitions, 13 g deacnpiion ot the progrem
debugging taabities provided by the DISCUS Ling oee and
(00 s1x series of exerases suppleinenting Parts Hoang 11
Other columes of this report are avatlable as FE 066 710
D 3609171 D 060 218 and FD u6g w20

Compuicr Terminai Selection: Some Instructional od
. schoiogicai implications. ED 054 651.

Bkt R Brown and Harold F O 'Nen § lordd State
Uziversity . Tallahassee. Computer-Assisted Inaruction
Center, 1971, 29 pages  FFDRS j-ace mucrot,che 65¢
Xerox hardcopy 23 24

Factors ' hich have previousiy provided tie b for ae-
cistons as to the use of CRT {cathnde ray tobe) of jefey 2
ternunals in computer-assisted instruction (¢ Al) may ¥ ac
creasing in importance  Speatscally, differentisl ev * ton
and teleprocessing capabiiity may no longer provide o basis
for differentiating between CRT anid teletypes In this
paper several experiments are teviewed, and the instruc-
tional and psychologscal implications of instructional ter-
minals are discussed  The major ternnnal charactenstics
discussed are cost. teleprocessing capability . presentation
rate, and display mode  The major instructional and psy« ho-
logical imphcations discussed are device niemory load fac-
tors and 1nstructional time and ¢iticiency  Student char-
acternistres of intelligence and anxiety are discussed in rels-
tion to instructional terminal characteristics

Measurement Techniques for IndiviGualized Instruction
in CAL. ED 053 550.

Duncan N. Hansen and Baibira ! Johnson, Flonida State
University, Tallahassee, (" mpater-Assisted Instraction
‘enter, 1971, 28 papes. LIDRS price nicrofiche 65c¢,
Kerox hardcopy $3 29

Individualized instruction presents probiems 1n measurement
v‘hich challenge the conventional measureraent paradigms
Measurcrent techmigues must 1ake 1nto « apsideration the
probletas of 1te'n vinance charactersstics «+f ¢ ompuier-
assted anstruction (CAD idiosynceratic learnzag sequences,
and lack of 2 model for effectiveness assessment The
strategies used at the Flonida State t ~wversity CAl Center
focus on two major goals  mcasursment to provide gitor-
mation on priontics for revision within the C Al ¢ L
mztenals and measurement to increase the effc 1:,cness ot
the instrucaional process Measurement techinigaes which
are suited to evaluate three levels of courte chdracterss-
tics- microframne concept segiments withan & C Al course and
cffectiveness modcis  are descnibed and foreseeabls future
trends are briefly discussed




ERIC

Aruitoxt provided by Eric:

i \SL STUDIES

v O baen s ar duforent icsels of
clucdtion

Wie: urdizaoon and planmng suggestions are
madc !y teoche s and admmntrators who
farve tad dircct exporrence with C 417

somentary Education

Made. Progsasis  Childhiund Education. A Computer-
A s+ Language Experience Which Allows Children to
- teove Their Own Reading f.ossons. ED 044 332,

Amer o Institutes tor Resaardsan tite Bebavioial Saences,

Prde by Calizornia, 1979 24 pages  FDRS price micro-
vt 030, 2 e hardooapy SR 09

On Bbundied black chitdren in two all-blidk clementary

s uhon rumal Fleonda aere taaght reading by a method
Jesanted L Batierenosted, Orai. Visual, Aurdl. Computer-

Gred Kmestin i (DOVACK), The children dictated therr

P tones i gar oven Afro-Ameriean dialect on dicta-
rhone belts A com v ter turnisiied , rinteuts of the stories
farthe dhddren to ¢°d -+ hey could gi-o hear their own
wotds plived back on recoraings made by the teacher

Facee new word g student used was recorded by the com-
puter, thus 4 ranning reserd of a child’s vocabulary develop-
et was crteated, Reading progress was achieved by intro-
duung students to standard Lnghsh usage through composite
stories. These were standara 1 nghsh versions of the puml’s
own dictation and gave him a chance 1o recognize his own
words and thoughts in a different context Periodic tests
were given to evaluate the ~wudents’ progress wnd needs

The computer printed out 4 weekly pupil progress report
which the teacher used to prescribe corrective steps.

Present cost per student for the DOVACK anprodch s

£770 above the regular district expenditure of $658  Par-
ent support for the prograim is very good, and parents of
children not in the program are asking for an expansion of
the prepram to inciude all the children

A Computer-Based Instructional Management Program for
Classroom Use. ED 052 621.

Richard E Sass, Pittsburgh Unaversity, Penn~ylvama, Learn-
ing Kescarch and Development Center. 1971, 76 pages.
EDRS price macrofiche 65¢, Xerox hardcopy $2 29

Ananstructionad manageatvr-t program was developad to
assist students in sclectmig '=arming activitics  The program
wis based on a general modei fo1 speafying hierarchical
curricutuns stiucture This model was deveioped using the
directed graph. a mathematical form of g structura! model
A hierarchy could then be generated from the cursiculum
designer’s responses about the prerequssite relationships
among the lessons 1n his curriculum  Using o student nuas-
tery data base. programs were designed to nput data ona
student's mastery of lessons, list data, and oucput options
for learmng activities for students The program to provide
options ehinunated lessons which students had already mas-
tered and printed out an option only 1f all its prerequisites

had been mastered Ao, teedback about activities (hosen
was returned to the desiginer Bows harts tor these pro-
grams gare mdduded  Freld tests ot the progians i g first
prade saence dass led 1o the condlusion that s tatur
apphication requires mature students, g relad - oW tree ine
structional setting, g quick and reliable computer sy,
outside fingnaing. Jose ties to dasstoonm managemes U omad
J structured curniculuim based on well detined objodires

INDICOM. (Individual Communicaticns Sysiem)  Final
Report. ED 061 707.

Waterford Townslup School Dastrict, Pontige, Machig
1970, 100 pages EDRS price microtiche 650 Pardeopy
$329

The Individual Communications System (INDICOM, s
begun n 1947 1n Waterford S<hool District, Michigln, as
onc of the first public school computer-assisted nstructi s,
projects in the Midwest s speaific aini in dovelopmg € 4
wis to fuse the latest technology with the best thisk:
cducation so as to credte an instructiondl sy=tem wh.
would allow each student to enter at .. own fee t ind e
proceed at his own pace  This documens w=ves v 0
hook and complete description of the progr v .
personnel, INDICOM's directors maintamna ¢ the. & it at
instructional innovation must begin with the e hee )
were trained 1n CAl program designyor it ~:'iend -

the classroom door  Full description of the 0

of all aspects of the program s given The feca |, -
pressed throughout that INDICOM's expenence ds 0@
great success and that it documents the poteni>t« won
puter st _t1on in individualizing teaching ana tie solving
the problems of U € pubiic education.

Secondary Education

A Commonwealth Consortium to Develop. Impic-
Evaluate a Pilot Program of Computer-Assisted knst». .
for Urban High Schools. Firal Report. ED G3Y 604.

Harold £ Mitzel and others, Pittsburgh Uni-
Pennsylvania. School of Fducation, 1971, 21 pages
1:DRS price microtiche 65¢, Xerox hardeopy $9.87

The school districts of Pittsburgh and Philadelphia, the
Department of Fducation of the Commonwealth of
Pennsylvama, and Pennsylvania State University formed
the Computer-Assisted Instruction Consortium to develop
and cvaluate two high school mathematics programs utiliz-
ing the medium of computer-assisted instruction. The
first 18 months of the project (untal fall of 1969) were
spent 1n curniculum development activities A full-year
trial of the materials provided feedback for course revision
and blocking of exercises 1nto units  Duning the schooi year
1970-71 the Consortium worked on a major evaluation
effort, dissemination activities. and polishing tle curricu-
lum materials 1n general mathematics and algebra  The
predominant theme for the curriculum was teacher-
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monitored mdependent study for cach student ITwo man
types of matenal composed e indivedual study carrieu-
lunt an “on-hine” or comnuter-medated component
mvolvng student,/ content interaction gt the computer ter-
minal and an “ott-hne”” component consisting of selt-study
i vanety of modes. such s workbooks tibmstrips pus-
sles. pames and textbooks  Both the general mathemadtios
and the aigebra matenal were designed to appedl to urban
youth  The course development, summative evaluation.
and .1 cost analysis 01 the sy.tem are presented along with
sumimaries of the courses and the materigls prepared tor them

On the Importance of Complexity in Supportive Systems
for Educational Computing ED 053 565

lhomas A Dwyer, 1970, 8 pages 1 DRS price microtiche
650, Xeroa hardeopy $3 29

To help investigators become more aware ot lidden tinitg-
tions in their work, sonie nnportant supportive systems to
the apphoation of interactive computing in educat,on dare
desenibed. Support systeins are grouped under the headings
of techmeadl support, pedagogicdl and logistical support. and
administrative support and are further illustrated by exam-
ples under cdach heading  Technical supovort includes system-
level software. langudage-level software, and research and

_development. pedagogical and logistical support 1s divided

into curniculum matendl support. scheduhng. and critical
size. and administrative support covers teacher training.
public relations. and economics  Within ecach example,
three levels 01 complexity are given to alert educators to
the fact that they are dealing with a vanety of constraints
and to recommend that they take this into account 1n their
planning and ultimadte evaluation The author draws on his
expenience with Project Solo. a program concerned with the
use of interactive computing within conventional secon-
dary schools. to point out that systems of inadequate com-
plexity can interact on a total effort 1n a negative. but often
hidden manner

See also- Teacher-Student Authored CAL page 3

Commu.ity College and University

Research and Implementation of Collegiate Instruction of
Physies Via Computer-Assisted Instruction. Volume 1.
Final Report. ED 059 609.

Duncan N Hansen and others, Flonda State University.
Talahassee, Computer-Assisted Instruction Center, 1968,
150 pages EDRS pnice microfiche 65¢ Xerox hardcopy
$6 58

A large scale investigation into the development and effec-
tiveness of 4 collegtate level computer-assisted instruction

(C A course in undergraduate physies is reported The
work, which began 1n 1966. involved a tull commitment to
investigate alf phases of the development, execution, revi-
sion, and cost-effectiveness of a CAl physics course from a
resedrch point of view  This volume of the study covers the
topics of * 1) the statement of problems, 2) the background
hiterature, 3) the developmental curriculum processes, 4) a

deseription ot the multimedia iechnigques used withn the
cotrse Staset ot C AL physies problem exerases and o)

th e three subsequent tiekd studies i concdudes with g pres-
CLIGToNn on cost analy sy and g summuagy ot mnpoettant con-
Jdustons Volume 2 of the study (1D U392 6100 presents

the appendices that desenibe in complete detal the natare
ot the learning matertal and evalugtive mstruments utthized
Voleme 30 D 039 61y s a presentation of the CAL
curriculum

Computer Assisted Enstruetion of College Physics Students
in Small Groups. Fmal Report. ED 064 952

Glen 1 Gerrell, 197249 pages 1 DRS orice microtiche
630, Xeron hardeopy $3 29

An experiment was performed 1n g two semester introdue -
tory colleze physics course tor non-scienee majors  1he
godl o1 the experiment was to determine the extent to
which computer-assisted instruction ¢C Al and knowledge
of group dy namics cdn overcome the scrious mstructional
problems ot large introductory lecture counses  Students
were divided into three sections. Students in one section
recewved the CAL as individual students, students in another
section studied 1n small groups and recewved the CAlus ¢
group. the third scction served as a control group  Academ-
1c achievement. attitudinal development and the sociometry
ot the students in the test sections were studied 1t was
found that the students preferred small group instruction
The students studying in small groups sometimes achieved
academic results which were supenior to the control groap.
but occastonmatly the small group produced significantly
inferior resunts - When this happened. the group also
demonstrated a srgnificant deterioration n socidl structure
The smuall group 1nstruction had a mnuch lower cost per
pupil than did the individual use of CAL It was theretore
concluded that 4 combination of CAl and careful attention
to group dynamics may be an effective and economical way
to solve the problen ot large group instruction in intre-
ductory college ccurses
Sce also  Justifymg CAI .n Mainhne Instruction  page 5

Systems Concepts and Computer-Managed Instruc-

tion. pag: 7
Anxiety, Drive Theory. page 8
Compuiersn Instruction Therr Future  page 9

ATTITUDES TOWARD CAI-STUDENTS,
TEACHERS AND SCHOOL ADMINISTRATORS

How do the 1ttitudes of students, teachers and
admanistrators toward CAl influence success?

Use of Coinputer Assisted Instruction for Teaching Mathe-
matics to the Disadvantaged ED 051 672.

Joella Gipson, 1971, 23 pages EDRS price microfiche 65¢,
Xerox hardcopy $3.29.

T'he instructional necds of culturally disadvantaged stu-
dents must be differentiated from the needs of slow learners
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and trom the needs of mentally retardad children The
characterstics of a disadvantaged student’s family strue-
ture. home environment, and neighborhood all attect his
learming potential - The speaiad needs ot disadvantaged stu-
dunts suggest that particularly in the field of mathematics
instruction. modern electronic technotogy will be helptul
Computers mday be espeaidlly useful in that they allow

the program ot mstruction to be individudhized to suit the
student’s needs  Fxperienee with computer-assisted instrue-
ton tC AD) dnil-and-practice programs such as those devel-
oped by the Institute for Mathematical Studies in Socual
Suence. by the IBM Watson Research Center. and by RCA
indicates that unprovements in performance and student
and teacher attitudes may be expected when CAl s used
with disadvantaged students. CAl can be useful in over-
coming negative teacher attitudes toward disadvantaged
students, in teaching students to follow instructions, and
in stumulating student interest  CAI would seem to be an
inportant tool to be used to overcome learning problems
created by a deprived environment. A table list ng CAL
programs for the disadvantaged is provided.

Coast's Practitioners Review Computer Assisted Instruc-
tion. ED 060 847.

Richard W Brightman, Coast Community College, Costa
Mesa. Califorma, 1972, 31 pages. EDRS price microfiche
65¢, Xerox hardcopy $3.29.

A review of the hterature concerning computer assisted
instruction (CAl) yielded 23 assertions of the value of

CAI as an instructional technique. Sixty-seven faculty
members in two communmty colleges who have had oppor-
tumties to use CAl were surveyed as to their agreement

or disagreement with each assertion. The faculty responscs
showed widespread agreement with all 23 assertions with a
few differences of opinon appeaning between faculty mem-
bers teaching technical and those teaching non-technical
subjects. Comments made by the respondents suggest a
need for data file access for CAl purposes and that alter-
native instructional systems may be more effective than
CAl 1n realizing some of the assertions  The author recom-
mends that considerably more research s needed to com-
pare the relative costs of CAl and to assess wncther <, not
its increased effectiveness, if any, 1s justified

Persistent Problems in System Development. ED 046 436.

J H. Burrows. Mitre Corporation, Bedford. Massachusetts,
1970, 48 puges EDRS price microfic e 65¢. Xerox hard-
copy $3.29

Technological innovation 1n the forin of the introduction of
a formal information system rep:esents change to the
people within the orgamzatior. This paper (presented to
Califormia Educational Adm-nistrators partictpating in

the Executive Information Systeimns program of Operation
PEP -Preparc Educational Planners) is directed to those
managers who 1nitiate the introduction of a new system
and are responsible for the successful asstmilation of 1t 1nto
their organization  Such a change presents problems,

which it notapproached correctly Can negate any antio-
pated benetits - Problems ot organizstion mvalve the top
mandgement, middie manggers and the bottom: of the
organizationdl structure  Avinstitutors of d new mtormg-
tion system., the top-level rdanagers must be certam that
those below them teel and derive benetits as aotive pditiai-
pdnts i the systenn desien development and use  Prob-
fems of change and growth encompass (1) changes i inton-
mation tlow and availabality (2} personned growth, (3)
apphcations. (4) cost.and (5) new employees  The problems
resulting trom the consideration of standards versus ddapta-
bility when contemplating 4 new inforination system must
be settled by top management 1n hight of the particular
needs of their orgamization so that 1t wall be tlexible and
worhable

The Coinputer as a Socializing Agent. Some
Socioaffective Qutcomes of CAL. ED 044 942.

Robert D Hess and others. Stanford Center for
Research and Development in Feaching Stantord
University. 1970, 141 pages EDRS price microttche
65¢. Xcrox hardeopy $6 58

The sociahzing role of computer-assisted instruction
(CAD was scen to be a4 positive one 1n this study  The
students, predominantly Mexican-American, who cxper-
1ienced CALL and other students. in a control group. who
did not, Liked the computer They thought 1t gave the
nght answers and they respected it as having a vast
arrav of information available to it They also saw at

as fair, trusted ats evaluations as well as ity handling ot
task assignments and sometimes attributed to 1t an almost
human role. Feelings of greater trust in the learming
situation managed via computer as compared to 4 learn-
1ng situation monitored by a teacher were espeaially
cvident sinong CAl students  On the other hand. while
hoth groups tended to aseribe chanismatic qualities to
the computer rather than to the teacher. CAl students,
wcre more aware than their Non-CAl pecrs of the com-
puter’s unresponsiveness to students” cventual desires to
change the course or the content of its lessons  Greater
confidence in the computer as compared to the teacher
may follow from the fact that the teacher 1s perceived
as cvaluating student performance in mathematics tasks
on the basis of behavior not related to these tasks

Scealso. Anxtety, Drive Theory . page 8

COST EFFECTIVENESS STUDIES

What does CAl cost?

Justifying CAl in Mainline Instruction. ED 052 601.

Victor € Bunderson, Texas University, Austin,
Computer-Assisted Instruction Lab. 197y, 29 pages
EDRS price microfiche 65¢. Xcrox hardcopy $3 29

Costs and production requirements for developtng “*main-
line,” as distinguished from “adjunct™ computer-assisted
mstruction (CAl), are discussed *Mainline”” programs are
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cotnplete systems which teach an entiie course while
“adjunct’ programs supplement a regular course Main-
imme CAL programs are expensive A course equivalent to a
three-credit semester course usudlly takhes a yedr to wnite
and another yudr to evaludate  Present costs range from dt
least $5.000 to S10 000 per student hour, and gt best, they
might be reduced to $3.000 an hour assunung the existence
of langudges, systems and authoring techniques which are
stll under development  Howcever, one possible individual-
ized instruction environment which could accommodate
the legisties of CAL s desenbed and tllustrated 1t makes
extensive use of program design and supplementary help by
teaching assistants This model, which uses as an example g
course i college freshman mathematies, has been shown to
be reasondably eftective and to be more economical than
traditiondl instructic

Systems Concepts and Computer-Managed
Instruction: An Implementation and Validation
Study. ED 050 543.

Walter Dick and Paul Gallagher. Flornida State University
Latlabassee, Computer-Assisted Instructson Center, 1971,
27 pages 1 DRS price nucrotiche 654, Xerox hardeopy
$3 29

The Flondd State model of computer-managed instrue-
tion (CMI) difters from other such models in that 1t as-
sumes a student will achreve his maximum performance
level by interacting directly with the computer in ordcer to
cvaluate his learning expenence  In this system the com-
puter plays the role of real-time diagrostician and presenber
for the student and serves as a4 master record-keeper $or the
entire student population  To test this model of CMLL
systems concepts were used 1n developing a programed
course 0 teach gradudte education students the technigques
of programed instruction [n 4 field tnal of the course.
four instructional presentations were used: students fol-
lowed a fixed sequence ot tasks and had 4 graduate student
cvaluate their progress. students selected their own sequence
ot tasks and had 4 graduate student evaluate their progress,
students followed a fixed sequence and evaluated therr
progress with the aid ol 4 computer, and students selected
their own sequence and evaluated their progress with the
daid of 4 computer No significant differences were tound
among the expernimental treatment groups Student per-
tormance on the cogmitive poition of the course was ex-
cellent. and it was estimated that the cost of conducting
the course via ( MI was one-halt to one-third the cost of
conventiondl graduate instruction

Sce also:  Media Programs Childhood Education

page 4

A Commonwealth Consortium  page 4

Research and Implementation ot Collegiate
Instruction . page 5

Computer Assisted Instruction of College
Physics . page 5

Coast’s Piacutioners . page 6

I-ducationdl Production Functions  page 9

The New Instructional lechnologies  page 9

Educational Computer Utihization  page 9

RESEARCH TRENDS: INTERACTIONS
BETWEEN STUDENT CHARACTERISTICS
AND VARIETIES OF CAl

What emphasis should be placed on CAlie-
scarch?

Which of the possible rescarch directions pro-
vides the greatost payoff?

What does “mditdualizod mstruction i ply
tor the researcher !

What intormation s gvatlable from previods 1
sear h whuch will mahe CAL planng and
utthzation more cftective’

The Impendiug Instructional Revolution. ED 036 467

Harold I Muzel, 196920 pages Speech presented at the
77th Mecting ot the Amenican Socrety tor I nginecning T du-
cation.University Park, Pennsylvama T DRS price mucro-
tiche 65¢. Xerox hardcopy $3 29

I he last three decades of the twentieth century will witness
4 crastic change in the business ot providing insiruction in
schools and colleges  The idea ot “individughized istruc-
tion”" hds been pursucd 1in g desultory fashion by American
educdtors for most of the century  There have been several
diftcrent concepts of individudlization  the most prevalent
interpretation focusing on self-pacing or rate-tatlormg The
impending instruction revolution will shortly bypass the
simplex 1dea of individuahizing instruction and move ahead
to the more sophisticated notion of providing “addaptive
instruction™ fe= school and college fearners. with focus on
the tailoring of subject matter presentations to Nit the
special requirements and capabibities of cach learner
Fssential to the wdea of adaptive education s the means of
utibzing new hnowledge about individual ditferences among
learners to bring 4 highly tailored instructiondl product to
the student via computer-assisted instruction in which many
identifiable learner vanables dare taken into account  Two
concomitants to the revolution which sertously concern
college faculty and administrators are adaptation to incredsed
heterogeneity in mental ability and school preparation
among college students and g digastic revision in the ap-
proach to lcarner evaluation and grading practices. Stu-
dent evaluation would be based on the concept that an
achievable mastery enterion exists for each course.

An Investigation into the Differential Effectiveness for
Males and Females of Three CAl Treatments on Delayed
Retention of Mathematics Concepts. ED 034 426.

Lorraine R Gay. Flonda State University Tallahassee,
Computer-Assisted Instruction Center, 1969, 49 pages
LDRS price microfiche 65¢. Xerox hardeopy $3 29

A study was developed to evaluate the effectiveness of a
premnstruction retention index (designed to maxinuze recall
of mathematicdl concepts by predicting the 1diosy neratic
number of cxamples per mathematical concept required by
cach student) Subjects, 27 female and 26 male eighth
grade students, were administered a retention medsure
through computer-assisted instruction (CAl) and randomly
assigned to one of three treatment groups. each providing
similar CAl mathematiedl coneepts and ditterent methods of
determining the number of example. per concept provided
{vanable. choice. or fixed) A two-way analy s of vanancee,
with sex and treatment group as the independent vanables.
wds performed. results showed that femalesan the “‘vana-
ble™ group performed significantly better on retention
measures than did females 1in **choice™ or “fixed™ groups,
and that males in the *choice™ group performed better on
retention measures than did males 1n the other two groups
In addition. 1t was found thadt the use of the preinstruction
index resulted 1n overal! better retention for femaies but
not for males. indicating the possible usefulness of such an
index 1n mathematics instruction and a need for further
research into the sex variable in retention




Anxiety. Drive Theory, and Computer-Assisted Learning.

Charles D Spielberger and others, Florida State University .
Tallahdssee. Computer-Assisted Instruction Center 1970,
67 pages  Availuble from the National Technical Intor-
mation Senvice, Springhield. Virginig 22151 as Document
AD-714 504 tor 95 in microtiche and $3 1in Xerox hard-
Lopy

Hypotheses about the effects of anxiety on pertormance in
computer-assisted mstruction (CAl) were tormulated and
then tested  High school students and college students
were used in the experiments  Ledrming materials were m
the subjects of saaence. mathematies, psychology . physics
and educational research Two settings were conmpdred o
laboratory setting and ¢ computer-assisted instruction set-
tung  An IBM 1500 CAl system was used in the experimen-
tatior. The tindings supported the Trait-State Anxiety
Theory tn the prediction thae HA (High Anxiety »-Trait
subjects will show gredater evifuations in A{Anxiety )-State
than LA (Low Anxiety)-Irait subjects in learning situations
m whidh the subject’s personal adequacy 1s evaluated, or
which pose & thredt to self-esteein The findings were

also nterpreted as generally consistent with the Spence-
Laylor Drive Theory. although certain results suggested
that the effects of anxiety on learmng may not be the same
for men and women. It was concluded that investigators
should evaluaic sex differences in research on anxiety and
learning  Retferences are given

An Investigation of Instructional Treatments and Learner
Characteristics in a Computer-Managed Instruction Course.
Teci Report Number 12. ED 042 360.

Paul D Gallagher. Flonida State Umiversity . Tallahassee.,
Computer-Assisted Instruction Center, 1970, 112 pages
L.DRS price microfiche €5¢, Xerox hardeopy $6.58

The intent of th-s investigation was to answer a number of
questions 1n regari to instructional treatments and learner
charactenstics 10 ¢ Computer-Managed Instruction (CMI)
learming environinent, Treatments vaned in terms of se-
quence of tasks and evaluation of instructional matenals
Sequencing was ither studentselected or computer-
assigned while evaluation was conducted by an instructor or
by means of 4 student-computer interaction  Analyses were
conducted to identufy specific student attitudes. personality
charactenstics, and background information related to
coursc success  There were no differences among the four
mstructional treatments on any of the four dependent
medsures midterm score. tinal product score, time to com-
plete the course, and system time  Further analy sis ind-
cated that there was a relationship between specific lesrner
charactenstics and course success. The students who proved
most successful in the course indicated that they liked to be
active 1n the learmng situation, adimitted to few feelings

of anxiety, and expressed positive attitudes toward CMU,

A relationship also was found between on-task anxiety

state and pcrformance on task quizzes This investigation

1s thought to have laid the groundwork for future ,esearch
in the area of CM}

Research Program on Cognitive Abihities and Learning
Final Report ED 051 669

C V Bundersonand J L Dunham. Texas University
Austin. Computer-Assisted Instruction 1 ab 1970 87
pages  -DRS proce mcrohidiie 650, \erox hardoopy

$329

The myjor results and conddusions of & program ot research
concerned primdrily with the relationship of cogmitive
abihities to learnmg are summarnized  The ndgjor purpose ot
this research was to develop theorems ot struction related :
to the mteraction ot task variables and individudl difterence
vanables and to deselop them in g manner relevant to the
mstructiondl designer’s task  The studies tocused on the
relationship of cognitive abilities to the learming of concepts
and rules and tc the learnimg of an nnaginary saence ot
“Xenograde systans 7 The goal was 10 establish a theoret-
1cdl and methodological continuum from simple coneept
learning. through the le trming of a4 complex system of con-
cepls and rules. to g set of instructional design procedures
which pernnt transfer ot this hnow ledge mnto practice

On the basis of the studies 4 model tor resedarch m this

dred was recommended. cognitive processes relevant tor
concept and rule fearning were detined and g hypothesis
constructzon model of simple concept ledarnimg was outhned
along with proposed theoreucal considerations for more
complex concept learning and specitic recommendations
forinstructional design utthzing ditferences in ntellectual
abilities

A Course of Study and Bibliography for Instruction in
Educational Media Research and Theory. Final Report.
ED 031 950.

Willam H Allen. 1969, 170 pages  LDRS price microfiche
65¢. Xerox hardcopy So 58

Organization of this graduadte course of study n educationdl
media resedrch and theory consists pnmanly of develor ng
4 course outime. providing 4 single objective and some teach-
Ing suggestions and approdches tor cach umt, and gathering
an extensive bibhography (with specific reterence to the
nost recent dnd the most useful sources) Unit | presents
an overview of the litera*ure  Unit 2 considers the psychol-
ogy of learning. perception, physiology. and communica-
tion process and information theory. Unit 3, Media Char-
actenstics and I {ffects. studies the speafic charactenstics
that different media hold jointly or uniquely  The fourth
unit, Message Design and Production. dedls with preproduc-
tion testing and evaluation, motion and audio relevancee,
repetition, dctive student response, direcied attention and
response guidance, and techmical produs tion factors The
fifth umit titled Media Relationships to Instructional
Objectives and Subject Matter. and the sixth unit, Media
Relationships to Learner Charactenstics, indicate directions
for much needed research  The final unit. Conditions of
Instructional Media Use, apphes educational media to prac-
ticdl situations  Class development of a synthesis and
taxonomy 1s encouraged

See also Computer Terminal Selection.  page 3
Measurement Techmques for Individualized
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instruction  page 3
Cempe ter Assisted Instruction of College Physics
page S
Use of Compi ter Assisted Instruction for Teaching
Mathematics  page 6

FUTURE PROSPECTS AND POLICY

Wiere does CAl go from here?
Wnat types of policy decisions are most crucal
for effective CAl development?

Computers m Instruction. Their Future for Higher Educa-
tion. ED 052 635.

Roger E Lewvien, editer, Rand Corporation, Santa Monica.
C.ihiforma, 1971, 225 pages Proceedings of a conference on
Coniputers 1n Instruction Their Future for Higher Educa-
tion. Santa Monica. October, 1970 EDES price microfiche
65¢, Xerox hardcopy not available from EDRS  Also
available from Communications Department, The Rand
Corporainn, 1700 Main Street, Santa Monica, Cahforria
90406 for $5.

The goal ot this conference was not exchange o1 informa-
tion but rather. identification of the decisions that should
be made by higher education, industry. and government to
facilitate the vahd growth of the instructional use of the
computer Four major questions concerned the conferees
What will be the computer’s capabilities and cost? How
will computer services be provided to the campus? How
will instructional matenals be provided”™  d How will
lugher education be afiected by instructional computer use?
The report, of the conference sessions are divided into
three sections, first, discussions of the range of possible
answers to the major questions. second, reports on the
recommendations developed by the several studies of 1n-
structional computer use that sre currently under way or
have been recently completed, and third, specific recom-
mendations for higher education, industry. and govern-
ment

Educational Production Functions for Teacher-Technology
Mixes: Problems and Possibilities. ED 064 900.

Barry D Anderson and Edward Greenberg, Washington
University . St Louis, Missoun1 Program on Application of
Communication Satellites to Educational Development,
1972, 104 pages. F.DRS price microfiche 65¢, Xerox
hardcopy $6 58

The use of large-scale delivery systems to transmit informa-
tion and skills to a large number of users at low cost 1s exam-
ined. A systematic review of past and current experimen:s
with educational applications of computers and television

1s coupled with a study of the social mihieu in whichpublic
schools can be expected to operate in the near future. The
paper diwvided into four sections. a general overview of the
sucial conditions which characterize schools today, an over-
view of the many studies which have been done 1n the use

of television and computers in education. and economic

analysis of some of the best studies of medid use 1n order
to provide some data about the combinations ot media and
teacher which could produce a given “educational out-
come’", and a summary of findings and immphuations  The
report notes that while 1t 1s well established that students
«an learn from both television and computers, studies hase
not bcen done with an eye toward an economic product

. hich would allow the determination of the best

1 ~; mix to produce a given educational outcome

.1s0 tound that certain aspects of the social mihieu ot
present day education work against the effective use ot
educational technology

The New Instructional Technologies Are They Worth It?
ED 058 498.

Sidney G Tickton and Sherwood Davidson Kohn. Academy
for Educational Development. Inc . Washington, D €,
1971, 110 pages EDRS price microfiche 65¢. Xerox hard-
copy 36 58

Two authors discuss educational technology 1anovations,
costs, and effc ctiveness Sidney Tichton summarizes the
CIT report of 1969-70 and new data highlignts from the
present study He recomnmends that government agency
sponsors of technology projects demand cost and result
information and comparative studies with other systems
presenting identical offerings Sherwood Kohn sets forth
the study objectives: (1) probe further into educational
technology cost. and (2) atiempt to assess potential benefits
and costs of educational technology innovations Mr

Kohn relates that the costs of educational TV. computer
teaching techniques, and audiovisual aids were reviewed.
the results of technological innovation 1n *‘coutrolled” en-
vironments and 1n disadvantaged and experimental schools
examined, and the effect of new educational tools and tech-
niques on productivity determined. Data were gathered
from cousultations with over 50 authonties, polls of 90
educational TV stations and 50 State education depart-
ments, searches at ERIC centers for new reports on 1nstruc-
tional technology : and from analysis of reports published by
local school umts Data revealed that TV and cemputers,
because of their cost effectiveness promise, ar> being ac-
cepted as teaching tools 1n crucial areas, and that there
exists a deeper understanding and a greater use of tech-
nology by educators with a corresponding change in empha-
<1s from teaching to learning and from mass to individual
instruction. For a related document, see ED 058 473.

Educational Compuier Utilization and Computer Com-
munications. ED 057 §75.

Ja1 P. Singh and Robert P Morgan, Washington University.
St Louss. Missouri. 1971, 101 pages EDRS price micro-
fiche 65¢, Xerox hardcopy $6.58

As part of an analysis of educational needs and telecom-
munications requirements for future educational satethite
systems, three studies were carried out 1) The role of the
computer 1n education was examined and both cunent
status and future requirements were analyszed Trade-offs

Aruitoxt provided by Eic:
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betweer remote time sharing and remote batch process
were explored as were trade-offs between on-campus mini-

sr trs and shared centralized faciities  2) An analysis

4 ade of the various aspeus of computer-communications
in. .ding the nature of commumcation terminals and the
facihities for data-communications 3) The use of com-
munications satellites was examined for providing tele-
communications tor computer apphcations, with the empha-
s1s on high-powered satellite systems involving small, inter-
active carth-terminals The report concludes that what 1s
necded to satisfy computing requirements s relatively high-
power dedicated educational satellites capable of operation
with 4 large number of small earth terminals  Although such
a development would require a pooling of a large percen-
tage of educational telecommunications users, the econo-
mies of such a system appear to be attractive .ompared to
terrestrial-based communications for distances greater than
70 nules

-

Factors Inhibiting the Use of Computers 1n Instruc-
tion. ED 069 219

krnest J. Anastasio and Judith S Morgan, Interumversity
Communications Council, Bethesda, Maryland, 1972,
130 pages EDRS price mnicrofiche 65¢, Xerox hardcopy
$6.58

Over the past 2 decades the usefulness of the computer
in science and education has been demonstrated by the
rapid growth of applications Striking advances have
been made 1n data analysis and research through its
usc, however, in the direct application of computers to
the instructional process, obstacles still exist between
promise and fulfillment  This study seeks to identify
those obstacles that have hindered the development and
acceptance of computer use in instruction, and to sug-
gest means for overcoming them  The Delphi Techmque
was used to obtain and analyze the judgment of educa-
tional practitioners, theoreticians, hardware and soft-
ware specialists, and evaluators on (a) major impedi-
ments to wider use of computers in instruction, and (b)
actions that might increase acceptance and use of
computer-based instructional matenals.

See also: Justifying CAI in Mainline Instruction . page 6
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RECENT PUBLICATIONS

These pubhications are so new to the national ERIC
system that they have not yet been assigned FD numbers
necessdary for ordening  To obtain the LD number. you
may write the Stanford Clearinghouse. giving the M
number histed here  As soon d¢s the LD numbers are as-
signed. they will be sent to you The Clearninghouse
address is

The FRIC Cleaninghouse on Mzdia and Technology

Stanford Center for Research and Development
in Teaching

Stanford University

Stanford. Cahfornia 94305

y CAIl Planning and Utilization

Layman's Guide to the Use of Computers (EM 010 581).

Assoaation for Educational Data Systems, 1971, 65
pages. Available from the Association for Educational
Data Systems, 1201 Sixteenth Street N W | Washington,
D.C 20036 for $3 EDRS pnce microfiche 65¢

In this introductory pamphlet, computers are defined,
and the main components of a computer system (tnput.
storage or memory . control, arithmetic logic, and out-

' put), the language of the computer and use of computers
in education are Yiscussed The latter scction considers
computer science, computer-assisted instruction, pro-
gramed nstruction, educational games, and use of com-

v puters in counseling Examples of programs in each
arca are given. A glossary 1s proviced The style 1s non-
technical and the treatment 1s bnief

U.S. Office of Education Support of Computer
Projects, 1965-1971 (EM 010 665).

Lawrence P. Grayson and Janet B Robbins, Office of
Education, Washington, D C., 1972, 286 pages Avail-
able from the Superintendent of Documents, U.S
Government Panting Office, Washington, D.C. 20402
as Stock No 1780-0823 for $2.50. EDRS price micro-
fiche 65¢. Xerox hardcopy $9.87

Because of the potential of computers for improving
education, the need for educating people about com-
puters, and the major role that the U.S. Office of Educa-
tion (USOE) has had 1n fostering the apphcaticn of
computers 1n education, 1t 1s important that a record be
made of USOE’s support of computer and computer-
related projects This report attempts to provide such a
record 1t considers the growth of computers 1n educa-
tion. summarizes USQE support, and describes cate-
gories and legislative authonty for support A summary
of project information by subject category 1s followed
by a list of project abstracts orgamzed by legislative

act. The abstracts are listed under the appropriate act,
with information about their sources and support.
Regional Educational Laboratories, Research and Devel-
opment Centers, and ERIC are also described.

ERIC
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The Emerging Technology Instructional Uses of the
Computer in Higher Edu-ation

Roger FoLevien. Carnegi: Commssion on Higher |

f ducation. Berkeley, Calitornig, and the Rand Corpora-

tion. Santa Monica, California. 1972, 585 pages  Avail- "
able from McGraw-Hill, 1221 Avenue of the Amernicds.,

New York. New York 10020 tor $12 50 Not available

from FDRS

By presenting ¢ comprehensive non-technicdl review ot
how computers operate, how extensively and ettec-
tively they are used. and what they cost, this book pro-
vides the lay person substantial information concerming
computers in lgher education The major trends in
computer development, past and future. the role of the
computer in the adiministrative, research, and instrue-
tion areas of higher education. and the principal methods
of providing computer scrvice are discussed The 1n-
structionat aspect 1s reviewed 1n greater detail, dividing
the analysis into three arcas the quantitative spread of
conputers in the nation’s campuses, the technological
range of machines and programs, and the state of the art
in computer-assisted instruction  Future prospects for
computers are examined, particularly costeffectiveness
analyses of not only economics and technology but also
of institutions and attitudes

Case Studies. Secondary Education

Developing Specifications for a Low-Cost Computer
System for Secondary Schools. PREP Report Number
38 (EM 010 837).

George Klemer, Stevens Institute of Technology,
Hoboken, New Jersey, 1972, 71 pages EDRS price
microfiche 65¢, Xerox hardcopy $3 29.

More and more secondary schools are becoming inter-
ested in introducing their students to computers and
computer concepts A central problem for such schools,
however. 1s obtaining rehable computer service with
capauty for all the students who are interested, but at

a cost the school can afford. Although many schools
use com.nercial or small-scale time-sharing services. pro-
viding computer services to more than a few students
becomes very expensive Accordingly various types of
minicomputer systems arc discussed in relation to the
needs and capabilities of the schools. While a wide
range of features are considered, special attention 1s

paid to the pernipheral equipment whose cost and reha-
bility 1s so crucial to secondary school computer systems.




Cost Etfectiveness Studies

Markets and Models for Large-Seale Courseware Devel-
opment (EM 010 725)

¢ Victor Bundercon, Computer-Assisted Instiuction
Lab Texas Uniersity, Austin, 1971, 16 pages. paper
presented at the  ASCON Mceeting in Washington. D €
October 6-8, 1971 1 DRS price microfiche 65¢, Xerox
hat .copy $3 29

Computer-assisted instruction (CAI) 1s not making dan
nnportdant, vistble impdet on the educationdl system ot
this country  Though its instructiond! value hds been
proven time atter time, the high cost of the hardware and
the Lack of quality courseware 1s preventing CAl from
becoming a market suceess  In order tor CAl to reach
its marhket potentigl it must find a new educational tar-
get market  I'ne junior colleges represent the best
market tor CAI because of their inereasing enrollinents
«nd their intermediate position between the generally
recalcitrant school distriets and the graduate onented
umversities  The high cost ot hardware 1s being solved
and all that really remains s for the CAl industry to
meet the high-volume instruction requirements of the
coursewdre  1he production and dissemination of
coursewdre will require ¢ new design and developient
technology with high quality standards The author
discusses the entire subgect of marketing CAl in depth

Research Trends: interactions Between Student
Characteristies and Varieties of CAl

Studies of Instructional Technology Relating to
Computer-Assisted Instruction. Final Report (EM 010
664).

Robert Glaser, Learning Research and Development
Center, Pittsburgh University. 1972, 40 puges  EDRS
price microfiche 65¢, Xerox hardeopy $3.29

A project was undertdhen to carry out experimental gand
methodological investigations on learning phenomena
and psychometnc methods relevant to mstructional tech-
nology and computer-assisted instruction. The project’s
accemphshments are presented in this report, along

with a listing of reports and products produced. The
work of the project 1s reported in terms of five areas of
effort 1) adaptation of instructional environments to
the learning charactenistics of the individual trainee,

2) computer testing, computer algorithms, and languages
for expermental instructional systems, 3) exploration
of techmiques fo, learner manipulation of subject mat-
ter. 4) the development of concepts and techniques for
the analysis of subject-matter structures. and 5) annual
conferences on developments in learnmiag relevant to
Anstructton and Jdevelopment.

Q

Learner-Controlled Computer-Assisted Instruction
(EM 101 723)

Wilson A Judd. Computer-Assisted Instruction 1 ab
Texds University . Austin, 197221 pages paper pre-
sented gt the International Schiool on Computer m t du-
wation in Pugnochiuso, Haly July 3-21. 1972 § DRS
price macrofiche 65¢, Xerox hardeopy $3 29

Rescarch on which aspects ot the instructiondal process
dare most appropriately placed under lediner control 1s
revicwed  The review covers representative experiments
trom the 1960°s 1n brief and expenments at the Univer-
sity of Texas trom 1970 to 1973 1n more detail  \1-
though 1t appears that learner control can help
mdainline computer-assisted instruction (CAI, the
chardacter sties of 1ts role have not yet been well detined
The research in generdl has been meonclusinve  Further
research should tocus on individual difterences in ledarner
control Few studies tound the expected condluston
that learner control imnroves student attitudes  How-
ever. one study found tha! learner-control students have
lower scores on a state anxiety scale  Research should
deternune the conditions under which learner control
would reduce student anxiety  Finally . 1t should be
reahized that learner conirol 1s not as simple an mstruc-
tional treatment ds was tirst imagined  Well controlled
labordatory tests appedr better than extensive mstruc-
tiondl sequences as ¢ way to study the conditions undet
which learner control 1s appropriate in CAl

A Study of the Effectiveness of a Computer When Used
as a Teaching and Learning Tool in High School
Mathematics

Frankhin Delano Ronan. School of Fducation. Michigan
University, Ann Arbor, 1971, 212 pages thess sub-
mutted to the School of Education of Michigan Unver-
sity  Avatlable from University Microtilms. 300 North
Zeeb Road, Ann Arbor, Michigan 48105 (S4 1n nuero-
film, $10 1n Xcrox hardcopy) Not available trom I DRS

Suspecting that computer-assisted mathemnatics mstru.-
tion helps students attan a higher level of achievement
than normal mstruction, the author conducted an ex-
perimentn two dglgebra-trigonometry clisses  Fitty-one
“nuddle ability ™ students were divided into (wo groups
The computer group used the computer both as a com-
putationdl and teaching tool and as an exper.mental tool
The experiment reveadled that the computer group had
significantly higher achievement levels in the tredatorent
ot exponential funcuons, loganithms. and trigonometrni
identities and formulas. the understanding ot matheat-
1wal concepts and shills, ard logic and reasoning abihty
However. there was no sigmficant ditterence between the
groups 1n problem-solving abihty orn the applicanon ot
mdathematical concepts

This publication was prepared pursuant to ¢ contract with
the National Institute of Education. U S department ot
Heulth, Fducation, and Welfare  Contractors undertakig
such projects under government sponsoiship gre encoutaged
to express freely their judgment in protessional and tech-
mical matters. Pomts of view or opmions do not, theretore
necessanily represent »tticial NH- position or policy
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