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A REVIEW OF BEVALUATIONS

The project was asked to compile an annotated bibliography
of recent evaluations of computer-assisted instruction (éAI) and

1
submit copies of key studies.,

Material was identified in two ways. The first was a

general search of the ERIC database, focussing on evaluations of

CAI for basic and vocational skills. This search led to an
annotated bibliography of some 72 studies. It includes articles
published between 1966 and August, 1983. This 32 page
bibliography is contained in the Appendices. The second method
of identifying material was sifting through bibliographies of
étudies that tried to integrate or synthesize findings on CAI
effectivéness. This kind of ."macro" approach seemed necessary
because of the potentially iarge volume of literature evalgating
CAI. For example, the study by Kulik et 51 (1980) listed below
identified some 500 studies comparing the effects of
college~level CAI to conventional teaching. Coples of articles
or abstracts of kéy articles were obtained from the library. The

key studieés are listed below, and copies of the studies are found

. in the Appendices. For this part of the search, the concern was

with how well the informati?n contributed to an overall

understanding of the effectiveness of CAI and was not restricted
to basic and vocational skiils. In general, studies written more
than ten years ago were not considered "recent" and not included

in the collection of key articles., The list .of key studies

includes the following:
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.1, Xulik, J.A., Bangert, R.L., and Williams, G.W. "Effects of

Computer~Based Teaching on Secondary School Students." Journal
of Educational Psychology, 1983, Vol. 75, No. 1, pp 19-26.

This important study uses meta—analysis techniques to integrate
the findings from 51 évaluations of CAT at-the secondary level.

A copy of the article is contained in the Appendices.

2.. Ragosta, M., Holland, P.W., and Jamison, D.T,
"Computer-Assisted Instruction and Compensatory Educetion: The
ETS/LAUDS - Study: Executive Summary ‘and Policy Implications."
U.S. National Institute of Education. June 1982.

This is a discussion of a project conducted by NIE and the
Educational Testing Service with the Los Angeles Unified School
District. The four-year study looked at the use of CAI for
compensatory education in elementary schools. The results of the
study and a brief resume of research on CAI effectiveness-are
presented in the Executive Summary, which is contained in the
Appendices. The complete Final Report for this project is being
submitted separately. Sections of this report dealing with costs
and "meta cost-effectiveness analy51s“ should be espe01ally
Irelevant for AID's act1v1t1es in the area of instructional
technology.

3. Orlansky, J. and String, J. "Cost-Effectiveness of
Computer-Based Instruction in Military Training. Arlington, VA.,
Institute for Defense Analy51s. Report No. IDA-P-P-1375,

April, 1979.

This comprehensive study reviews 30 evaluations of CAI.in
military training. - An abstract of this study is contained in the
Appendices. Because of the length of the study, one copy of the
two volumes of the complete study is being submitted separately.

4, PFisher, G. "Where CAI is Effective: A Summary of the
Research,™ in Electronic Learnlng, 1983, Vol. 3, No. 3, pp.
32-84,

This article is a short but;useful summary of research on CAI
effectiveness. A copy of the article is enclosed in the
Appendices.
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5. Jernstedt, G.C. “Computer—Enhanced Collaborative Learning:
A New Technology for Education," in Technoloqlcal Horizons in
Fducation, May 1983, pp. 96-101.

This is an excellent discussion of conditions for effective use
of computers in instruction. It relates its own experimental
findings to the literature on educational concerns such as
direct instruction, peer learning, and time on task. A copy of
the article is contained in the Appendices.

6. Vinsonhaler, J.F. and Bass, R.K. "A Summary of Ten Major
Studies on CAI Drill and Practice," in Educational Technology,
1972, 12, pp. 29-32.

This article synthesizes the results of ten stﬁdies of CAI drill
and practice in the areas of mathematics and language arts. A
copy of the article is contained in the Appendices.

7. Kulik, J.A., Kulik, C.C., and Cohen, P.A. "Effectiveness of
Computer-Based College Teaching: A Meta-Analysis of Findings,"
in Review of Educational Research, 1980, Vol. 50, No. 4, pp.
525~544 .

This is a review of 59 independent evaluations of CAI at the
college level, Like the other Kulik study, this one uses
quantltatlve meta=-analysis procedures to integrate findings. The
study contains an excellent bibliography. A copy of the article
is contained in the Appendices. : .

8. Forman, D. "Search of the Literature," in The Computing
Teacher, 1¢82, Vol. 9, No. 5, pp. 37-51.

This is an excellent summary of the research on the effectiveness
of CAI in schools. The study draws heavily on experience from
Canada. Some interesting cost data have been included. A copy
of is rontained in the Appendices.

9. Burns, P. and Bozeman, W. "CAI and Math Achievement: Is
There A Relationship?" -~ 1n9Educatlonal Technology, Octoker,
1981, pp. 32-39.

This is an important review of the effectiveness of the
literature on the effectiveness of CAI in general and a focused
integrating of findings on the effectiveness of math CAI. For
the latter, meta-analysis techniques were used. A copy. of the
article is contained in the Appendices.
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10. Jamison, D., Suppes, P., and Wells, S. "The Effectiveness of
Alternative Media: A Survey," inReview of Educational Research,
1974' VOl. 44, NO. 1' pp.l_:67.

Although ten vears 011d, this study is still an important piece
of the literature on the effectiveness of CAI. In view of its
length, a two page summary of the article was prepared and is
included in the Appendices.

11. Avner, A., Moore, C., and Smith, S. "Active External
Control: A Basis for Superiority of CBI," in Journal of
Computer=Based Instruction, 1980, Vol. 6, No. 4, pp. 115-118.

This study is an important attempt to understand what feature
unique to CAI actually contributes to its effectiveness., The .
study contains a good dlscu551on of other CAI research. A copy
of the article is contained in the Appendices.

12. Mravetz, P.J. _The Effects of Computer-Assisted Instruction
on Student Self Concept, Locus of Control, Level of Aspiration,
and Reading Achievement. (Doctoral dissertation, University of

Akron, 1980). Dissertation Abstracts International, 1980, Vol.
41, No. 3, p. 994-A,

This dissertation reports results of a study where CAI had a
significant impact on reading achievement among junior high
school students. A copy of the abstract is contained in the
Appendices.

13. Wilkinson, J. The Effectiveness of an Individualized,
Computer-Assisted Instructional Proqram {(PLAN) with Students
from a Low Socio=Economic Community. (Doctoral dissertation,
St. John's Unlver51ty, 1979). Dissertation Abstracts
International, 1979, Vol. 40, pp. 1889-A,

This dissertation reports findings of a study where disadvantaged
junior high school pupils having follwed a CAI program scored
significantly higher on mathematics, reading, and social studies
achievement tests than counterparts receiving traditional
instruction. An abstract of the dissertation appears in the
Appendices.

14, Litman, G.H. Relation Between Computer-—Assisted
Instruction Reading Achievement among Fourth, Fifth, and

Sixth Grade Students. (Doctoral dissertation, Northern Illinois
Uniiversity, 1977). Dissertation Abstracts International, 1977,
Vol. 38, pp. 2003-A,
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This dissertation reports the results of a study where CAI had a
positive impact on reading achievement among middle grade pupils.-
The study found that the increased achievement was obtained at
relatlvely low cost. An abstract of the dlssertatlon is
contained in the Appendices.

'15 Annelli, C.M. Computer-Assisted Instruction and Reading

Achlevement of Urban Third and Fourth Graders. (Doctoral
dlssertatlon, State University of New Jersey, 1977).
Dissertation Abstracts International, 1978, Vol. 38, pp. 6662-A,

This dissertation found that in a study of third and fourth
grader pupils reading achievement was not affected by total CAI
time or frequency of CAI sessions. An abstract is included in
the Appendices.

Other

l. Included .in -the Appendices are abstracts of twenty technical
réporte dealing with the use of computers in classrooms. These
reports were produced by the Bank Street College of Education.\‘

2. Most of the references cited above tend to be explicit
evaluations of CAI activity. For a wider discussion of issues
about the effects of computers in schools, reference should be
made to the case studies in Appendix A of the Office of
Technology Assessment report entitled, Informational Technology
and Its Impact on American Educatlon, Washington, D.C., 1982,
Pp. 1l87=259,

.
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11 JOB 5iMutAl1lOnN——THc FUTURE IN BUSINESS AND OFFICE EDUCATION.

15 R1IEAUGS 3.

YK 82 R

AG” URLIKE GRULNARY CUSPUTEK SIMULATIONS THAT IMITATE THE CONDITIONS OF A
REAL~—oIrE 31TUATIO0N AND ALLOW SEVERAL VARIABLES 7O BE INPUT, JOB
SINMULAT 1UNS PROGRAM A MICRULOMPUTER TO SIMULATE THE FUNCTIONS OF ONE

SOk Mani PLECES UF cUSINES: OR CPFFICE SQUIPMENT AND 10 PROVIDE

MAafos=0ny INTERACTIVE I&sTAUCTIoN TG STUJENTS ON HOW TO USE THAY
EQUIPMENT. OO0 U8 SIMULATION PRUGRAMS PERFORM AT LEAST FIVE
FuanoTidhde THeY SaMULATE Tob rFrJLTI0ONS AND UOPERATIONS DF A BUSINESS
SYSTEM; PRUOVIDE EXIRCISE UATa FOR STUOENTS TU I&PUT INTO THE
SIMULAT U SYSTEMs erOVIUE haNuS-3iv EXPERIENCE IN THE USE OF BUSINESS
FORKS AND POCESS%L, GIve INSTANT FEENBACK TO STUDENTS DN THEIR
PERFORGANCEy ANL RECURDL AND STURE STUDENT PERFORMANCE SCORES FOR
Leizh cvALUATION &Y INSTRUCTUORS. WHILE JOB SIMULATION PROGRAMS ARE
NIt wiTrouT THEIR (IMITATIDONS, THEY ARE WORTH THEIR PRICE IN THAT
Inby PRUVIUE REALISTIC JSOBE~TASK IRAINING IN A MANNER THAT 1S
LhkicevblnNe BUT uleS NOT CREAT: A THREAT OF FAILURE. (APPENDED TO
Tr: acPoni AKE Lo SURIFTIONS OF 27 BUSINESS AND OFFICE JOB SIMULATION
Finoe~ens TaaT skk 2ART OF THE UCUUKSEWARE FOR HANDS—~ON INDIVIDUAL
Comtulontlol Euueail O (CHOLCE) MICROUOMPUTER JOB SIMULATION SERIES.
JoAfid.
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1) ThmBsi 20N U NGR— A TEGDRICAL VOLATIONAL TRAINING TrkAT UTILIZES
LUMPUIE ~ ASSISTED sJUCATIONAL InNTEXRVENTION AND NONTRADITIONAL CHILWD
STuULy TEAM FUNCTIOCNS.

1s RitJulooe.

¥R Sce

Ao BhuaunsE IV MUST PLACE SPECLAL NEEDS STUDENTS AS WELL AS REGULAR
S5TdunnTs Lo vOCATIOMAL TRAINING PROGRAMSy THE SALEM COUNTY BCARD FOR
VUCATiumAaL EDUCATILN dAS INITIATED A NUN-CATEGORICAL VOCATIONAL
TariniNG PrubrlAm MJUDEL. WEVELUPED 1IN KESPONSE TO THE GENERAL
PRactIC LS CUNCERNLELG PLACEMENT aAng A WNEED FCR aN INDIVIDUAL
VULAT1ONAL PealN FOR STUDENTS WD ARE CLASSIFIED AS SPECIAL. NEEDS
Stuadealsy Thnk Mower InvOLVES TreE FOLLUWING PROCESSES: (1) INTEGRATING
Basit v+rTA FoUM Thz ACADEMICALLY-DRIENTED INDIVIDUALIZED EDUCATION
Prtuna (lof) wilo vOLATIUNAL ASSESSMENT RESULTS IN A PLAN OF
EuwinTIioN LATERYVENIION THROJUGH NIN-CATEGORICAL PLACEMENT; (2)
IviFiedensTlas tODUCATIORAL INTERVENTION OK SERVICES BASED ON THE
InDIvIiouAL STUDENRT NEEUS THROUGH THE SUPPORTIVE RELATICNSHIPS OF
NIhwisadaTlounal <HILD STUDY Team MAeMoiErRS APPLIED DIRECLTLY TO STAFF AND
STULeEnTS; anu (3) JSIRECTIING EFFCGRT> TJUWARD OESIRED OUTCOMES IN THE
AREADS Jr e TRANCE—LEVEL DOCLUPATIONAL SKILLSs DEVELOPMENT OF RELATED
ACAsemIc SKILLSy ahd A FPURSULT OF GZHAVIURAL PROGRESS INVOLVING
RoLaaBeeITY ANy GINZRKAL KeSPUNSiIoILITY FACTORS RELATED TO EMPLOYMENT.
(M) e
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TI PLATU AT orAHAM CURRELTIONAL CENTER: STARTING AN INNOVATIVE
CeiddynrOLM.

S Iecinwgld S74%c DEFIL OF CORReC110NS SCHOOL OISTRICT #4228,
Skrinrlcli. (B8 BcUS80)e

IS RIcJuiid s.

Y Heo ' ’ .

s Tno QUZTIUN OF wheT RAPPENS WHEN A PRISON ADDS PLATD COMPUTER-BASED

cel LA TION TU ITo >CHOOL PRIOGrAM 15 RUDDKESSED IN THIS PAPER DESCRIBING
ine PLATO CORRECTLIONS PrUsECT (PLP), wWHICH GREW OUT OF A NEED TO
ACCOANCUATE STUDENTS TA0 ADVAnLED FOR ADULT BASIC EDUCATION CLASSES
Aivg wtdl WELL TRaIRZD chGucH TU SURKVIVE IN HIGH SCHCCL EQUIVALENCY. DR
Gouy LLASSES.  THEL PRUGKRAM UESULKRIBE. wAS DEVELOPED TUO PROVIDE A CLASS
STRUCTunE i WHICH SJUH STUDENTS COJLY) LEARN BASIC ACADEMIC SKILLS.,
STdoy Suluwdy AND TAE SELF-MONITORING SKILLS NEEDED FOR THE GED
ChrdoicSe BASIC INFORMALTION IS PRIOVIDEL ON STARTING A PLATO CLASSROOM
IN A CORRECTIOKAL CENTER whHICH IDENTIFIES WHAT BUTH THE PCP AND THE
SLmudt wILL NEED TU DUOs AND A SHUORT CASE HISTORY OF THE
trlemoANTRT1IUN L TdE POP PACKAGE AT GrRAAAM CORRECTIONAL CENTERs A
FELIdM SECQUALITY PHRISON IN HIWLLSBORO, ILLINOIS, SHOWS HOW THE PACKAGE
Wionnoi =1 ond InS1L1dT7100. THE CASE HISTORY INCLUDES BACKGROUND
LHFuama 10N, PREPARATIONS FUR ARD INSTALLATION OF THE CLASSRODM,
Trafnimt FUR TEALHERS AND INMATE AIEs, CLASSROOM ROUTINES,
MURIT i UF Thc PROGRAM, ACHIEVEMENT RESULTS, THE FUTURE OF PLATO
AT urAMANMy AND A crRlbfr ASSESSMENT OF THE INSTRUCTIONAL EFFECTIVENESS
A ALAPTASLILITY OF Tht PROGrRAML. A SIX-ITEM SUGGESTED READING LIST
IS5 eTlaLhio.  (uLMiide
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AN EdlIuTidbe

AU Stiwtiiy PAUL Hes STHULTZ, BORMAN L.

Ti wWhaT THe RCSeEaRLH SAYS ABUUT CAf'S POTENTIAL.

50 TrA4NiNbLY V1Y N1l Pol-562.64 ROV 195.. NOVBZ. *

Is LLJMARS 5.
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Ao Trc adTrHuxy wlSCuss KESEArRCH FINDINnoS LONCERNING ThHE POIENTIAL OF
CLAroTon—ASSISTED tNSTAUCTIION IN TRAINING PROGRAMS. RESEARCH STUDIES
CUNLERNED LEVELS wr SKILL ACQULASITIOUN, RETENTION OF LEARNED
hlenialds AaND CUST EFFECTIVENESS. (CT).
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Ti MEICnuUCUmMPUTER CUURIEWARE/MICROPAOCZSSOR GAMES., EPJIE MATERIALS REPORT
VAL TN

53 EPYLe RZFIRYs V15 NL-2M FALL-WIK 19B81l. ol

I» R1EFCHE 5.

YR Ble

AE TAdis SACUMERT IS A JUARTERLY REFURTY OF THE EDUCATIONAL PRODUCTS
INPURFATION EXCHANGE (EP1e) INSTITUTE, & NOT-FOR-PROFIT,
CORSUMER-5UPPIRTED AGENCY. TrH1S ISsUE 1S DIVIDED INTO TwO MAJOR
SELTICN S, MICAOLGMPUTER CUURSEWARE AND MICROPROCESSOR GAMES. THE
Findl MaJOxR SECTION IS DIVIDED INTO TWwD PARTS. PART 13 DEFINING
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eFFeLTive MICROLuPbrYTon COURSEWARE CORNTRINS THE FOLLOWING:
IhTa0udCTiaN;: Tht evALuaTION PRUJELT; EXPLOITING MICROCOMPUTER
ATTricdled IN CUJKzsWAREe UESIOGN; STaATE OF THE ART REPDRTS AND
GLUSSARYe PART 29 COURSEWARE ANALYSES AND EVALUATIONS, HAS:E
EUUCATLONAL MICRDS sYSTZMSy INCe {(=MSI)s MICROSYSTEMS 80y CRITICAL
REAUING 3 MILLIKEN maTs SEWERCES; RADID SHACK K-8 MATH PROGRAM; SRA
CUMPUTE R DrILic aND INSTRUCTION: MATHEMATICS; AND SRA FACT TRACK. THE
StLune MAJOR SeCTIcN CJUNTAINS PARTS 3 AND 4, ALSO SUBDIVIODED. PART
3y ddE EJUCATIONAL IMPATLT AND POTENTIAL CF MICROPROUCESSOR GAMES: A
Ficoe S5TUUYy CONTAANS: INTRODUCTIUNS; THE GAMES TESTED; THE STUDY
Dbaiohy Al FINoInGs>. THE FINAL PART s PRODUCT DESCR;PTIGNS, PROVIDES
LJEIRLLd OiN: DATaMAN, Baid MASTEK, L IL GENUS, LITTLE PROFESSOR; QUIZ
Kluy SPrAX AND SPELLy SPELLINGL by AND QUIZ wWiZ MICROGPROCESSQOR-BASED
CAMED>. iMP}a.
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Ti HAunMERAS D wUMPJUTER ASSEISTED AvuueT EDULATION PROJECT-—PHASE II. FINAL

’ PhuJelT RePuURTy ScPTEMBER 1y 1981, TrRUUsH AUGUST 31, 1982.

S LluUlsiana STATE DePT. UF EDUCATION, BATON ROUGE. EBUREAU OF ADULT AND
COMMUNITY EUUCATI One (BBB1469 6}

15 RIEFeBb 2.

YR 8Z. )

ab A PrOJELT akS CLibolTEu BY THE UNIVERSITY OF SOUTHAESTERN LOUISIANA
I CULPERATION WllH. LOCab ADULT EOQUCATION PROGRAMS TO DEVELQP A
Devlivexy SY3TEA Fur abulT EDJCATION THROUGH EXPANDED OUTREACH
UPPIRTUNLITIES Jslive COMPJTER—~ASSISTED INSTRUCTION (CAI) AND
CUMrolShMunaGEy laaThuCTION (CMI). DURING THE 2-YEAR PROJECT, A *7
HumedadSteY oial bLreLiverY SYSTEM FOR ADULT BEASIC EDUCATION (ABE} AND
vhforal tDUCATICNAL UEVELOPMENT (GED)Y STUDENTS WAS ODEVELOPED ARD
TeEsTerbe A WURKRILULGM LUIDE FUOR INSTRUCTORS THAT CORRELATED THE
COMPUTER PROGRAM oo S0ON MeTERLIAL WITH COAMONLY AVAILABLE RESDURCE
MaToniIae IN A0ULT cDUCATICN PRUGRAMS In LOUISIANA wAS PREPARED.
Tl fy—nINE ADULT culCATLIUN STULENTS RECEIVED SUPPLEMENTARY
COMPUTIER—ASSISTE INSTRUCTION UDURING 93 2.5-HOUR SESSIONS IN FALL
1Yol AND SPRING 19%cZ. ADULT STODeENTS MARIPULATED THt COMPUTER
HARuWAKRE AS IHEY STUDIED THE ASE/GEu CURRICJLUM AATERIALS. THE
AV Enbtot GRAJE-cwUIVALENCE ELEVATION SCCRE FOR THE CAI STUDENTS wWAS
loecy WAILH WAS oo OREATER THAN MNGN-CAI STUDENT SCORES FUR A GROUP NOT
uslab Thae LAl PrROGRAMS, BOUTH UON A LUBCAL AND STATESWIUE BASIS., IT WAS
CoNvodd ey THAT UNu-REDUCATED ADULTS CAN MANIPULATE CAI ADULT
EOweaTILNAL BYSIEMS OF inE TYPE TESTEU AND THAT THE CAI AND CMI
5Y51sM LTEMS ThANSPORTABLE TO A HOMEBASED ENVIRONMENT. (KC}.

H

SCHuuL «NU ALUULT ZouCaTION STUBENTS AT THREE FLORIDA HIGH SCHGOLS.
ANALYSLS SAaunl THAT Tnc PoaTO SYSTEM IS EFFECTIVE AND COST-EFFICIENT.

———— i e o —— — e it s -t

Wal1? ‘ PAGE 3 ERIC

s v e s ——— T e Yl D el ———

EFEFHEEL TN SR ERFFENA LS r ER R F 2T R R ORE R R R R dor p ke pckdeokdek ool o e oltoleole ek -
. . .
AN EJd26b03bs
AU dRuwiy BETTY.
Tl PLATO PROMISES GwridE GAINS.
sSu EgEiTRJNIC EuJCATiuw S VI N2 PLU—12 ULT 1981. DCTBl.
1S CLJuans 3. - % -
¥R 8t =
Ad DESLRIBES & FIELU 2TUwY¥ LN WhILH THE MATHEMATICS PORTION OF THE PLATOD

BASIL SAILLs LEAKKING SYSTEM Wad USED In REMEDIAL COURSES FOR HIGH Y
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Sl TRAXNING FUR rlGH TECOHNOLUGGY AT MACOME COMMUNITY COLLEGE.

15 RitJANS 3.
YR Bl

AD MaiCodd cOMMUNITY CULLEGE (MEC) PRIDES INSELF ON ITS RESPONSIVENESS TO
THE hiebd JF Anbs INDUSTKY FOR SKILLED TRADESPEOPLE TO ENGAGE IN THE
Sedloy TOULINGy ANy MACHINING ACTIVITIES THAT ARE CRUCIAL YO THE
AREL?D> LONG—2TANOLING AJdTOMOBILE AND MANUFACTURING GFERATIONS AND TO
The wcceS OF Niw ARtA AlGn TEOmnNDLOGY AND SERVICE-ORIENTED
IvbulLTR eSS, THE solilTY OoF MiC Tu JFFER OVER 90 PROGRAMS TO MEETY
Stuuent AND COMMUNEITY NetuS IS udE tARGELY TG ITS TALENTED AND
LUuRSLIcTlJduS FACULTY AND STarFF AS WELL AS TO 17S OGVERALL COLLEGE

Cuamalt THAT 3UPPunTS FACULTY BFFORTS. THIS JQUALITY AND RELEVANCE

MIC®S POGRAMING 15 AFFIRMED BY ITS CONTINUED ACCREDITATION BY
PrurESSTOUNAL ASSUCIATIUNS, ITS HIGH SUCCESS RATE ON PROFESSIONAL

STalk £XAMS,; AND Yrc J0B MARKET SUCCESS OF ITS GRADUATES.

AMUNe ThHOSE urFr MCCY'S PROGRAMS THAT ARE PARTICULARLY SIGNIFICANT TO

MILnlGANYS cFFURTS
COMPLeTLLY wSeDESIG
PruUcuSadInG Al neW

TO AVTRACT nIGH TECHNOLOGY INDUSTRIES ARE
el PROGRAMS IN ZLECTRONICS AND BUSINESS DATA
PRUGRAMS IN COMPUTER-AIDED DESIGN, ROBOTICS

TECANULLGY 3 ANU wWoru/LLFORMATEGHN PROCESSING. IN ADDITION TO THESE
COURSES , wrilCn INCICENTALLY PrOVIJE HANUS~-ON EXPERIENCE AS WELL AS
Ciasarbum INSTRUCTION, MUC IS DEVELOPING A BASIC SKILLS COMPONENT AND
NIiv=TrRAULITLIONAL SnUORT-TERM AN QUICK-START QCCUPATION SPECIFIC

CUURIES FPRIGRAMS.
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AU WALOWORTHy SAMUEL we; FRALZIERy WILLIAM D.
Ii Pralo USE I ukcabUMa SKILl CENTERS. FINAL REPORT.

15 nittlides
R Sce

§

me tnix LTuDY wWAs COROULTED T EVALUATC TrAE USEFULNESS OF THE PLATO
IncirucTIuxAL SYSTeM 0 TeaCH ADULT BASIC EDUCATION AND GENERAL
toUCATL Shal DEVELCPMENRT STUENTS BASIC MATHEMATICS AND READING
SRictse  ThEL 3TUDY WAS CONUDUCTED WITH A CONTROL GROUP OF STUDENTS WHO
Hap rd ubt UF PLATO DURING AN 18-MONTH FERIODs A SECOND GROUP OF
SidurinTs Wil HAD LESS THAN 20 HUJRS OF PLATO IN A GIVEN SUBJECT, AND
A ThimDy EXPERIMENTAL GROJP WHO HAD MORE THAN Z0 HOURS OF PLATO
IuIRUCTION 1IN A GIVEN SUBJECT. KESULTS INODICATED THAT THERE WAS NO
UirFeedenNCE IN ACHIEVEMeNT LEVELS AMONG THE THREE GROUPS; THAT
ReTENTIUN WAS PERHAPS SUMEWAAT oETTER FOR THE STJUDENTS WHO USED
PLATUs AND THAT TAi4E SPENT IN CLASSES WAS MUCH GREATER FOR THE
STULENTS WHO UStD PLATO. ALTHUuGH FEd LONCLUSIONS COULD BE DRARN
BECAUSE CF LACK OF JONTROL OVER Tdg STUDY AND LACK OF APPROPRIATE USE
Or TRE PLATO SYSTeMy ONtE POSSIBLE CUNCLUSION 1S THAT MIXING
INSTRUCTIONAL METnmJUSy lete APPLYIRG TRADITIONAL INSTRUCTION AND
PLATO INSTRUCTIUN INTERMITTENTLY IN Trt CLASSES, WAS CONFUSING TO T
STULENTS. THIS CuUuLD ACCOUNT FUR INCREASED TIME IN CLASSES FOR

Sluwshld Wwnild JSEu
(AUIHRAKC ) «
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IHE #LATO SYSTEM WITHOUT INCREASING ACHIEVEMENT.
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au BUBSL.Ey RILHARDL M. ED.

TI inmt CoNFEReNCE OF iHE UNIVERSITY/URBAN SCHOOLS NATIONAL TASK FQORCE:
WrAT ndxkS IN JRkBAx SCHOOLS. PROCCcDINGS. (2ND, BERMUDA, MARCH
Lo—ele 198210

1s wlce&EP3 2.

YR 8ce ) '

An Tril kevORT SUMMARIZES THE PROCECUINGS AND PRESENTS THE PAPERS
olsSLUsSED AT A NATIONAL CONFEREnCE ON EFFECTIVE ASPECTS DF URBAN
EJUlATILN. THE FIRST PAPER UISCUSSES ThE DEVELDPMENT OF THE SAN
Fraanuidey {(CALIFORNIA) KEUESLIGN PROGRAMy, A FIVE YEAR MASTER PLAN FOR
clivinllUdal REFURM WHILKh AIMED 13 IAPROVc THE PHYSICAL EDUCATIODNAL
clivindnMENT sy COMMUNI TY RELATIONS, SCHOOL ATTENDANCE, AND ACADEMIC
PENFLaMANCES A SELORD PAPER 015CUSSES EDUCATIONAL IMPROVEMENT
crrinid In LakbalNw tCALIFORNIA) aAND IN CHICAGO (ILLINOIS) THROUGH THE
11 TaaTION OF CLEARLY STATED ACAUEMIC GLALSy A WELL DZFINED
LIneitdidmy AND BRTI-VANDALISM PROGKAMS. ANGTHER PAPER DESCRIBES
TEorvaw obS UNDERTAREN 8Y THE BALTIMORE (MARYLANDO) PUBLIC SCHOOLS TC
RminE STUDENTS® ACHIEVEMENT LEVELS Oh STANDARDIZED TESTS BY IMPROVING
SKALLY an KEAUING, WRITINGy AND MATHEMATICS. A FOURTH PAPER
UESLRIBES T DLVELOPMENT OF TECHNOLOGY IN AMERICAN EDUCATION AND

- CORLLJIDES ThAT woMbPJTERS PROVIDE THE MEANS TO DEVELOP ALTERNATIVE

Sinvitdned NeChto 10 wveCENTRALLZE THE PRESENT EDUCATIONAL SYSTEM.

Trc FACTOR: IDERIIFIEL IN THE PAPERS AS INFLUENTIAL IN MAKING URBAN

- SCrHuelies crrelTIive IRCLupEr COCPERATIVE INVOLVEMENT OF SCHODL STAFF,

) STueaT sy PARSHNTS y AND ThiE COMMUNITY IN EDUCATIONAL IMPROVEMENT; THE

ApouPlid, dF A CuMPrtneSSIVE EVALJATION SYSTEM; THE USE OF TECﬁNDLDGY%

e EoPrvlaclY Tht LaMedTErs 30 IMPROVE IASIRUCTION: AND STAFF

vcvolereont P nlonmEn wUaLITY INSTRUCTION. {AUTHOR/MJL) W

2

MEERF AT H R BTN ERGF AN EEFREFIE R R d FF R RSk ok ¥ Yook ook done e de ok 3k ok sk ok ok Bk

Al CUelaD4%,

e AU SMlinmy uanz=1 De3 ax) OTHERS.

1L PeaTU [k Tne COMMUNLITY CULLEGE: STUOENTS, FACULTY AND ADMINISTRATORS
Srpak 0uT.

~ iS5 rlcrdodZe

) Yn Bia N

AS Ll THE SUMMer OF 1979, CUYAHOGA COMMUNITY COLLEGE {(CCC)} INTRODUCED
Tht rLATD - COMPUTER-BASED INDIVIDUALLIZED INSTRUCTION SYSTEM AS A
SIFALEMENT AL TEALRING TOOL IN REMEDIAL ENGLISH AND MATHEMATICS
CodndeS . AS PART ©F A COMPREHENSIVE EVALUATION OF THE SYSTEM,\
SURVEYS OF TrE ATILTUDES OF STUDENTS, FACULTY, AND ADMINISTRATORS
TuwnruS PLATO WiERE CONOUCTED Th OBTAIN INFORMATION TO MAXEMIZE
STULENT INTERACTIUN WITH PLATO AND STJUDENT IMPROVEMENT IN BASIC
SKItse RESULTYS UF THE PRE— AND POST-COURSE SURVEY OF 92 STUDENTS IN
Thikce DiverOPMENT A ELUCATION CLASSES INDICATED THAT STUDENTS
PREFERRED PLATE TL HAVING A REGULAR TEACLHER; THAT THEY BELIEVED PLATO
SHlUouLy b A COMrONziY UF REGULAR CLASSES; THAT THE INDIVIDUALIZED
INSTRUC IION WAS MELPFULs ARD THAT TJTORIAL ASSISTANCE SHOULD BE
PROVIDZO AT ThRE Learalxlb CENTER.e KRESPONSES TO A QUESTIONNAIRE MAILED
TU ¥5 ALMINISTRATUORS ¢ FALULTY, ANUO STAFF STRESSED THE UTILITY OF
Ponid AS A4 SY>TEM aq}uH ALLOWS INSTRUCTORS TO SELECT LESSONS THAT
KelaTe 10 ITHOIVIDUAL UR GRUUP WEAKNESSSES; THE NEED FOR FACULTY AND

z AUMINISTRATOKS TUu FAMILIARIZE TAEMSELVES WITH PLATO; AND THE SYSTEMIS

- UL SAUVARTAGES IN TERMs OF COSTS AND POSSIBLE BREAKDOWNS.

ReldMM=NDATIONS FOR POSSIBLE DIRKECTICHS FOR CONTINUED USE OF PLATO AT
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ClL FUCUSED ON ucverOPING FACURTY INTERzST IN THE SYSTEM, MOTIVATING
STUUENRT>y 2TUUERT ASSESSMENT, PRYSICAL EXPANSION, AND EVALUATION.
GUESTIOMNAIRES ANU AN DUTLIKE OF THt TOTAL EVALUATION DESIGN ARE
APPENDEL. (HB) .

#4»*#*&#;3####%:##n:###*;#**$¢$**###***##*:***#***#***#*##**#*******###****

EU21539 e ,
M1CrRULEmPUTERS IN IDOJAYYS SCHGCOLS: AN ADMINISTRATORS!' HANDBOOK.,
Nalilhat INST. OF EVUCATION (ED)y WASHINGTON, D.C. (BBBIB183).
KibJdulBee
bl.
Tri. rAnUB 0K CONEALNS JOURNAL ARTICLES, REPORTS, AND DOCUMENTS
Correlled FOn THE PJRPUSE OF PROVIOING SCHOGL ADMINISTRATORS WITH
ConrntNT INFOKMATEON ON COMPUTER APFLICATIONS IN PUBLIC SCHCDLS. THE
IR41 P&R1 UF THE nANDBOGUK INCLJDES RTPORTS ON COMPUTER ORIENTED
T PRuULRAMS 1IN THE SCAJOLS OF ALASKA AND DREGON, PROCEDURES FOR
ASSESSI NG LUMPUTER REEUDSy RECOMMENDATIONS FOR EVALUATING AND
PUR{LHAS ING CUMPUTER HARUWAREs AND SOME MODEL APPLICATIONS OF
CuMrulzrRS FUK TealnING THS HANDICAPPED AND/OR IN BASIC SKILLS
PRUOGRAMS.  THE SECUND PART PRUOVIDES PROFILES OF SCHOOLS AND SCHODOL
DISIRICTS CUKRENTLY USING MICKOLUMPUTERS AS PART OF THEIR
INSIRUC §10maL PrOuRaM.  EACH PRUFILE PRESENTS A DESCRIPTION OF A
SPeClFle CUMPUTER: PRUJECTy INCLUDING AdaRDWAREs SUFTWAREs PERSONNEL
Custd AnD » CUNTALT PE<KSON AND PrlhE NUMBER FOR ARRANGING ON-SITE
ViblTse ad0iliuvaAt SUJKCES OF INFORMATION ON COMPUTER APPLICATIDNS
In oo ATILnAL Sc1ilNGs AKE IDENTIFIED IN BIBLIOGRAPHIES ACCOMPANYING
MANY OF Trc nEPORTS Any IN A RCSOURCE LIST AT THE END OF THE
HANLSCO R, {MER ). ’ : ’ -

%$;¥ra#$4$a;aa*a##ax*#*#*5*;##*#**#*%#**##a#*##?#####**###**######a*##?#*##

021171, ) ' ’
eXanInd 1I0ON OF THE HEALTH DCCUPATIONb EDUCATION, CURRICULUM rROM A
FuTumiS1 PERSPeCTlvE: i1. N

R1EJURB & '

oloe

A FrlJECLT Wad CONDUCTED 10O EXAMINE THE HEALTH DCCUPATIONS EDUCATION
Froorad I NEW YORs STATE. THRKIUGH A SERIES OF COMMITTEE MEETINGS,
werRoERS uF ThE HSEALIH PROFESSIONS AND EDJUCATORS FROM HIGH SCHOOLS,
CLLibtoEyy TECHWICAL INSTITUTES; AND REGILONAL AGENCIES DISCUSSED A
ndmten OF ISHUES TraT SHOULD BE CONSIDERED AS THE HEALTH OCCUPATIONS
Cuaxicdiudm UF Trn vARIOUS INSTLITUTIONS 1S PERIOCDICALLY UPDATED. HMAIN
I350ES ADO0aLSSED Y THE CURRICULUM COMMITTEE INCLUDE THE FDLLDNING‘
sty UCCUPATLIONS CREDENTIALING AND LICENSURE:; TECHNICAL
LOMPeTERCIES FOK HoAlLld CARE WORKERS OF THE FUTURE: NEwW PRODUCT

Devee OPMENY AS 1T AFFECTS USER TRAINIMNGS SUPFORT SERVICES AND HEALTH
OCLUPAT 10N> ELDULATIUN; THE FUTURE OF THE CLINICAL LABORATORY; THE USE
U CUMPUTERS 1IN INSTRUCTION; AND COMPETENCY BASED VOCATIONAL -
EDULATI wiNe. {REPURIS BY VARIQOUS COMAITTIEE MEMBERS, AS WELL AS
KEACTION FROM TaE FIELD AND SUMMARIES -OF CUMMITTEE DISCUSSTION ARE
COwTaAlNED IN THLIS KEPUKT. ) (KC).

-
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TL IninoudClive CAI Fun OEVELOPING NATIOMS.
S3 ToLF+ULLGILAL honlZINS IN EDUCATIUNG V6 N1 P39—41 JAN 1981. JANEI.

IS Cldrtboc,. >

Y &ie.

Ay KLOLMMERNDS COMPUTER ASLISTED IASTRUCTION {CAI) AS AN EFFECTIVE METHOD
TU TEaln oASIC SKILLS TUO ELEMENTARY STUDENTS IN DEVELOPING NATICNS IF.
ManGErzAL PROBLEMS CAN Bt OVERKCUME. PRESENTS RESULTS FROM Twd
SToubled USING Cal MATHEMATICS MATER1ALS. (DC).
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Ad ARGLANTIs BARRY Je.3 AND UDTHERS.

Ti ALTokka b IVE pOUCATION MUDELS~—FRELIMINARY FIRNOINGS OF THE J0B CORPS
FuouLhkllohae IMPROVESRENT EFrFORT . EUJLATION AND TRAINIRG APPROACHES.
Yiuln KiOWLESLE UDEVELOPMENT REPJIRT .2

I5 KICFEBB L.

YR bU.

AB Trml: sULUMs 15 CONE OF THE PrRODOTS OF THE KNOWLEDGE DEVELOPMENT
errind IMPCEMeNTEL UNOER THE MANDATE OF THE YOUTH EMPLOYMENT AND
Judie LTnaT1UON PRUGJIECTS ACT OF LO977. THIS INTERIM REPORT DESCRIBES
Tnz ceCnbrodhD ahu STRUCTURE OF THE EDUCATIONAL IMPROVEMENT EFFCRT
{zaz) Or Tk JOBE CURAPS, AS WELL AS THE PRELIMINARY FINDINGS FOR THE
“Finel CUHORTS OF FAaRTICIPANTS AND CONTRULS IN THE MODELS OF EIE .
laricrenTzy cARLIEST. e £IE FOLLOWS A LOGICAL SEQUENCE, BEGINNING
Wiih & SURVEZY JdF 0 VaRYING TZ2aChl it MEIRODS alND POLICIES WITHIN J408
Conbs CenTorS AS dobe AS A rEVieWw Or PAST EVALUATION LITERATURE.
LebFornailvocY Alfk The cDJCATION CUAUNITYy EXEMPLARY EDUCATION
APF oaLned JufSile JO0r CORPS wekE ASSELSED FUR APPLICABLILITY FOR
DlosvvanTaocoy YOUTA [a & CENTER v VIROMNMENT. THE MOST PROMISING
MUty wWERE [REh LAPLEMENTIED abu JOO CDRPS AEMBERS WERE RANDOMLY
A3SILiu TO 1HAE MUSELS ANu TO TRAWITIONAL JOB CORPS OFFERINGS.
ASSESSMINT OF BuTh TYPES UF PRUGRAMS YIELDED FINDINGS THAT ARE
RLtMmnkantt IF THEY AO0LD UP UVER TIMt. THE TeSTED GAIN RATES OF
CURPIME=BeRS 1IN KEwl. AR PROUOGRAMS EXCEED BOTH PUBLIC SCHOOL AVERAGES
AslU TrHE LIONER LoniWING KATES PREVIOUSLY ACHIEVED BY THE CORPSMEMBERS
4x Sundob. 1THyr GAIN HATES ALSO EXCEED THOSE OOCUMENTED FOR JOB CORPS
In imc PAST. Tt oV IDENCE ON IHE RELATIVE EFFECTIVENESS OF
TraodlTiovAar AND InxOVATIVE APPRUACHES IS tIMITED NOWe BUT 1T DOES
APPemr THAT SOME AT bExiATIVES ARE PROMISING, PARTICULARLY,
Ciaruitskrlipy IndTrulTISK. LT IS CurfAx THAT THE INDIVIDUALIZED,
Seor—ravcd 1aSTRUCTIONAaL APPRKOACH USED IN JOB CORPS CAN POSITIVELY
Arrivl LCAARING RATES OF £VEN THE HMuST DISADVANTAGED YOUTH. (KC).
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Aiv BEucuosd L.

AU WILly MaLCOLM R

Ti Ad tdaLUaTION OF CIMPUITERIZES INSTRJUCTIUN FOr INSTITUTIONALIZED ADULT
STuweaTs>y ADDICTS aNu aLCUHULICS.

Sy PohindyYLVANIA RESLARCH CUDKDINATING UNI] FOR VOCATIONAL EDUCATION,
Haritl 5o LRG . (B3BCzl 35} .

I5 nittiiobde

¥ 81

AB A PrIEnAaM JF COMPUTER=-a>SISTED INSTRUCTION (CAl), USING THE RADIO
Saalk Tad—60y WAS TRIeu AT EAGLEVILLE (PENNSYLVANIA) HOSPITAL AND
IRalnite CENTER FGr ADULT ALCORCLICS AND ORUG ABUSERS. MOST QF THE

s ks i — — ——— e i e e b .

Qault + Pacc 1 ERIC

- gpe——,

wl

e

oy


http:C:NvT.KS

N N A AN -

N R G = =N 06N, En, N . .

e e N S

STULENT: UsInG HE PRUGKAM habl EXIREMELY LOW READING LEVELS AND
Lilite 3UCCESS WIln S0HDODLS; A MAJORITY HAD EBEEN IN TROUBLE WITH THE
LAN. 11 Wad AGPEL THal CAl WOULY ENGAGE THE STUDENTS IN MEANINGFUL
LEAGNINGy FREE TEaLHERS FOX MORE INOIVIDUALIZED HELP FOR STUDENTS,
ANL >&T UP AN ATMUMPHERE OF SUCLCLESS IN EDUCATION FOR THE STUDENTS. A
PRUCESD EVALJATION GF THE PRUGRAM SHOWED THAT SOME OF THESE

O JiEL i1 VES riaD BEEN METS HOWEVEKy THERE WERE PROBLEMS IN SOME AREAS.
in Gzatnbby MUST Or THe STUUDENTS REPORTED THAT THEY ENJOYED THE USE
OF THo COMPJUTERSy &89 THAT THrY WERes cEARNING FROM THE EXPERIENCE.

"HTEACHCEARS SAIW AeDGE pacr THE >TUJENTS APPEARED TO BE BENEFITTING.

ALTrovuorn 1T CudiLD 0T st DOCUMENTooy IT APPEARED LIKELY THAT THE &
SULLESS STULERNTS naD ExPExIENCeo IN THEIR LIMITED EXPOSURE 10 THE CAI

S LOULD LAY WVER Ia FUTURE TRAINIRe ENDEAVORS., PROBLEMS ENCOUNTERED

I imbPecHeENTING THe PROGRAM INCLUDCED SUFTWARE THAT wWAS INAPPROPRIATE
FOR AGE LEVEL OF 1nc STULENTSy JR HAD TOO HANY PROGRAMMING ERRORSS
EdUIFME AT HALFUNCTIONS AND INADEQUALY OF THE CASSETTE PLAYER/RECORDER
Sl CTeus; ARD SeCUAITY PRUBLEMS THAT CAUSED THE COMPUTERS TO BE
IsxTate vl IN ThaEe OIFFERENT LOGLATIONS AND INCREASEU THE TEACHERS!
WORK LU AU AS A wid>ULT OF THE PRUOCESS EVALUATION, IT WAS CONCLUDED
Thal e MINICOMPUTERS PROVIOE A VERY USEFUL ADJUNCT TO THE

cUULATI uNAL PRGGRAM AT EAGLEVILLE, BUT THAT THEY ARE NOT BEING USED
To Tncin FULL POTENTIAL. RECOMMENDATIONS WERE MADE FOR HARDWARE AND

Surtaadt UriANGES, A BETTER cNVIRONMENT; AND STAFFING POSSIBILITIES.
(K<) .
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FAurihy CAAKLENE K.

It Rebo Ine CAREox shrORMATION SYSTEM PLAYS IN ASSESSMENT AND
EMPLIYALILLTY UEVE.OPMcNT PLANS.

RItyamb L.

Ola

BooaUSE THERE 1S KU “RIGHT® WAY TO DU ASSESSMENT, VOCATIONAL
EvArLJuAl 1UNy OR EMPLOYRBLILITY DEVvELOPMENT PLANNINGy A VARIETY OF
STRATLGIES AND TOULS ARE USeD BY AGENCIES THAT B8EST MATCH AGENCY
RESLuURC S anb CLlEnd WEEDS. ORE COMMON TCOL USED BY LANE COUNTY
LETAy JACKSOR~JUSEPHA IRE JOB COUNCIL, akD MIU-WILLAMETTE VALLEY
CUnLDIRT UM {at 1IN ORLGUN) IS ThE CAREER INFORMATION SYSTEM (CIS).
THe AGEnLCIty Have FOuUNJ Trt CAREER INFORMATION SYSTEM TO BE aN
inVaLeaBit RESOURC: FOR PrROVIUING ACCURATE OCCUPATIONAL AND
EDQUCATI GHAL INFORMATION 10 CAREER DECISICN MAKERS, CIS IS USED IN
SEVEN Mall WAYS: (1) TO PrROVIDE CAREER EXPLORATION BY PROVIDING FACTS
ABUOul JuBS; (2) TU INCREASE KNUALEDGE ABOUT JORBRS AND TRAINING SD
INFURMew CHOICES CAN vt MADE; (3) TO MOTIVATE THE UNEMPLOYED S50 THEY
Wil oS OOME MURe 15T ERSSTED IN EXPLURING TRAINING AND PLACEMENT
UPPLaTURNITLIESS (o) TO HELP DISCUVER COURSES OF ACTION AND THE WAY
YAKIUUS AL TERNATIVES MIGHT AFFECT THEIR FUTURE: {5) TO ASSIST IN
APPLYING FOR Ano EnTERING INTT TRAINING AND EMPLOYMENT—WRITING
KedumeSy CONUDUCTING IRTERVIEWSy ETC. 5 (6) TD ASSIST IN WRITING
EAPLOYASILITY UEVEPMERT PLARS; AND (7)) 1O ASSIST IN PROGRAM
PLANKING. (KC)a
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TL Leoaviok dun&;ﬁﬂpb BN NEWA AND EMERGING AGRICULTURE/NATURAL RESOURCES
LDCluPal il TRSTRUCTIUNAL MATERIALS. FINALL

19cu~Jddineg 320, 19%B L.
SV OriFilce wr EDJCATIUN

IS RicJeRBe.
Y 8l

A3 TH1S O0DCUMaNT CONTAINS TH: FINAL REPDRT AN
TO vEvELDP RESOURLES FJR USE BY COMMUNITY CULLEGE AGRICULTURAL
EOUCATIUN INSTRUCTORS IN BETTER UTILIZING COMPUTER TECHNOLODOGY IN
INSIRUCTION AND TU PnDvVipe INSERVILE WORKRSHDPS TO MAKE THE
Ia>TRUCTORS AWARE oF avAXLABLE HARD— AND SOFTWARE. THE FOUR-PAGE
ANAnKATIVvE LISTY UoJECIIVES, ACTIVITIES, AND CONCLUSICNS. THE MAJOR

APpPeaDix 1S THE ProouCly MICROCUMPUTER

ABrR1ICUL Tumt . DOEVELdPey TO SE/AVE Ay an INT
MionurnoboySOKs ANy SUrRTWARE INDEX rOR AGR
GJldc PRUVICES UESURIPIIVE EXPLANATION OF

snetmalcd SOFTHAKE.
LurPUizx PrnOGRAK

HARDRARE StuLecTIUnN CRIT
INDEX FILE USINS THE AGDE

REPORTs JANUARY 1,

(LHEW)}s WASRHINGTON, D.C. {RMQ66000).

D APPENDIXES FROM A PROJECT

HESOJRCE GUIDE FOR

RODUCTORY TEXT FOR

ICUL TURAL PROGRAMSs THE
AICROCOMPUTERS AND THEIR
ERIA ARE ODISCUSSED. A

X SJBJECT TITLES LISTS MORE

TriaN LOU APPLICATION SJIFTWARE PROGRAMS FOR AGRICULTURE IN THESE

Sy HOKTICULTURE, FORESTRY/NATURAL RESOURCE, ANIMAL
ISEASES AND PeiTSs AGRICULTURAL ENGINEERINGs AND
L4ICS5. EACH PROGRAM ENTRY PROVIDES THIS

AkcaAS: FIELU LRJAIP
S5CiEnesy STILS, v
AGKRICUL TURAL cLOn
INFuRFATIG: SURY

cLT/ENTERPRISE, COMPUTER

LEVEL, LANGUAGE, CDS5T,

CuMruicn TYPry mUut OF YRARSFER, PROGRAM TITLE AND DESCRIPTION,

REFohinCLES y AJTnuUns,

D SPECIFIC COMMENTS. SOME APPENDIXES CONTAIN

LESTy OF UStn GhOuUPS &) MICROCOMPUTER MANUFACTURERS, REFERENCESy AND
LLUMSAR Y. LUlhzn ArPERUIXES INCLUOE WORKSHOP MATERIALS AND EVALUATION
INSIRUM anTS ANt kEsdiTse (YiLB).

4
i
41

AN pUZub2) L.
AY WETaohvy RARCY A

TI milhlCuUmPUTERS IN cOULATIONS

{TerMPoy ARLLUNAY
IS RKRItueiBie
YR sl.

A3 IGludsEs In THESE PROCEEDINGS AKE
PRESeNT ATIUNS vivVen Al

TravncR o AN ADAL

tJe

JaNUARY 16-174 1981).

WRISTRATURS. THE STRARDS

CEFTETRE TS h BN n RN 3T FRRFEF R F L% R 2Ry 3w % A0 ok ae A ek sosk ko s okkelt b kol ek

GETTING STARTED. CONFERENCE PROCEEDINGS

BRIEF WRITE~UPS OF MARY OF THE 55
A CONFERENCE FOR ELEMENTARY AND SECONDARY

OF THE CONFERENCE

EMPrindl ity JLING MICROULOMPUTER TECUHNOLOGY IN ELEMENTARY EDUCATION,
StuvivwanY SDUCATION, SPECIAL EUUCATION, AND ADMINISTRATION. GENERAL

LAalenzST 3£5351UNS WERE ALSO RHELD.

THE KEYNOTZ ADDRESS ENTITLED ®THE

LhaliEd ol UF THE u*S: COMPUTER LITERACY,"™ WAS GIVEN BY DR. ANDREW

MULNAR oF Trk NATIONAL SCIENCE FOUNDATION.

SESSIONS FOCUSED ON:

CoMrultn LITERAUYy COMPUTER ASSISTED INSTRUCTION IN THE BASIC SKILL
Aroced AT ELEMENTARY aANO SECONDARY LEVELS,
flonDlOrPUT ERS 1IN SPECLAL EDJUCATION AND GIFTED EDUCATION, EVALUATING
ALCnUCUMPIT LR SYD>TEMSy HARDAAKE AND SUFTWARE COMPARISONS, CAREER
ciduATIun AnD GUIL-NCE INFORMATLON SYSTEMS,y INSTRUCTIONAL TECHNIQUES
FUR TEALRING pASIC PRUGRAMING LANGUAGE TO ELEMENTARY AND SECONDARY
STUoEnNT by 051681 COMPUTER PRUPUSALS. FOR FEDERAL FUNDING, AND

MICKUCUMPJTERS IN TAE EINE ARTS AKZAS.

APPLICATIONS FOR

APPENDED IS A BIBLIOGRAPHY OF

S8AS1C CUMPUTER BUUXS AND LISTS OF COMPUTER JOURNALS, FILM COMPANIES
PRUOUJLANG FiLm3S AbayT COMPUTER S, MICROCOMPUTER MANUFACTURERSsy AND

SOFTHAR ¢ VENJDKS.
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AN LLLULLIT 2.

AU BRUJGSSARD,y ROULAND L.

TI COMPUTER ASSISTED inSTRUCTION InN abDULT BASIC EDUCATION.

is RIFUCIG 1.

YR bie. ;

aAn COMPUTZE~BASED eUULATION HAS BeEr EXTENSIVELY STUDIED IN THE LAST TWO
DECAULS o SuULH STUuIES HAVE SHUWN THAT APPLICATIONS OF COMPUTERS,
SucCh AS COMPUTER—ALLEJ INSTRUCTION (CAI) AND COMPUTER—MANAGED.
InSIRUC TG timi) s CAN BE USEFUL IN SOME FACETS OF EDUCATION,
ESPr lAclY Tralnlfve BA>IC SKILLD ANU FOR DRILLE. CAI 1S THE USE OF A
Cudmruion ¥ Heblt PAZSENRT INSTROUCTION ARD/CR TO INTERACT WITH A
STUUtad 10 ZAmadCE EBAANING. 1T CAN £MPLUY AS MANY AS FOUR
LuSTRul ilAL FOMAT>: TUTOR1ALy OAlil AND PRACTICE, DIALDGUE; DR A
Compiha fI0N UF AlY 28 atue OF TrkSkE. €M1 CAN BEC DEFINED AS A TOTALW
EOUCATIULNAL APPruacH wHICh CAN PRIVIUZ THE TEACHER CR OTRAINER WITH A
MARAGEM ENT INFURMATION SYSTEM——aA COMPUTERIZED MEANS OF TYESTING,
kew bl KEEFINGy Ahe DECIMNION MAKING s THAT ASSISTS EFFECTIVE
AUMINISTRATION, OPYIMILZEDU LEARNING, AND INDIVIDUAL LEARNER
MaivkotMeNT. CAIL mas THE VIRTUES OF AIDING DRILL AND ASSISTING IN
InbUIVIUJOALTIZING INSTRUCTION. FOR A VARIETY OF SUBJECT AREAS AND
LeniaUE LsvELay CaAL nAS BEENR SHORN TO Be COST cFFECTIVE. AT THIS TIME
Thehe > LLTTLE dSe OF AL IN ADULT EDUCATION, ESPECIALLY IN ADULY
BASIC coUcaTLUN {abpely EBUT SYSTEMS EMPLOYING CAI AND CWI HAVE THE
POTeinilae I THeo NzaR FUTURE FOR DRAMATICALLY EXTENDING EDUCATIONAL
UrPUAATUNITIES 10 UDEREDUCATED ADULTS. HOMEBOUND PROGRAMS ARE
PLGLLIEL Ly ANU Thnk SYSTeEMSE FLEXIBILITY WILL PERMIT GREATER
iNuvesViouacl ZATrON OF Aoz PROGRAMS. (KCl.

FRLSFFRNE T PFFE FED 5 30 Re T ¥ 3 R 0rw 5 5 rshaon s snsl g s ek ook deofe ol ek seode s oo sk ol sk e e e ks ok sk

AN EDLZula9 .

AU SoYuAMy MARILYN he ED.; KASTENe MARGARET L. ED.

TI InaveSTIGATIORS IN mMaTobEmMaTiCS BEDUCATIONs VOL. 14y NO. 2.

1> RIELEPD s

"r{ dl‘

a3 TWweeVe “ESCARCH KEFORTS RELATED Tu MATHEMATICS EDUCATION ARE
aodinal 20 aND ANALYZEZDe THREE OF THE REPORTS DEAL WITH ASPELTS OF
Loswvinie TrcORYy THREE WITH TUOPICS IN MATHEMATIES INSTRUCTION
(rnaAL ilunSy PROBLEM SOLVYINGy, AND APPLICATION CORIENTATION), TWO WITH
AadPeulS OF COMPUTex ASSLISTED 1RSTRUCTIONs, ARND ONE EACH WITH ADVANCED
PraceMmeinTy CALCULATORS s MATHEMATICS ANXIETYs AND SEX DIFFERENCES.
HKEScaROH RELATED TO MATHEMATICS EDUCATION WHICH WAS REPORTED IN CIJE
ANU RIE BETWEEN OUTJOBER AND DECEMBER 1980 IS LISTED. (MP).

SRFE N RS P FR TR ERFRFOF Fx iy R ik e dee s st e ek Aok dieofe ek e sk ek o ol e ok e sk o koo e

AN EL 19879 4.

80 LEvINg AENAY M.3 wi0, LUJIS.
TiI At EVvaLUATION 8F Tht 4813 OF (UMPJUTER=ASSISTED INSTRUCTION. PROGRAM

REPURT NQ. 50-87.
SN NATLORAL 1STe OF couCATION (OHEW) ¢ WASHINGTONs D.Co {BBB0O66211).
1> RItudiLdl.
Y 80
Ab CUST LaltA WERKE CULLECTeD FROM A STUDY ON THE EFFECTIVENESS OF
COMPUTER ASSISTED INSTRUCHION (CALl) FOR CULTURALLY DISADVANTAGED
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C-ef_unoin Ll THE LO3 ANGELES UNIFIED SCHOOL -DISIRICT. BASED UPON THE
KisuunUE INGREDIENTS APPRUACH 1O MCASURING COSTSs IT WAS FOUND THAT
UP 1L Thrge OALLY 10-MINUTE SEMSIONS OF DRILL AND PRACTICE COULD BE
PrUvilbcy Fun BEACH CRILD WITHIN THE PRESENT ALLOCATICN OF FUNDS FROM
111t I -0F Tie coloENTARY AND SEULONDARY EDUCATION ACT OF 19865. IF
Tt LEMAdTer 3YSTEA AdeRE SHAKEC BETWEEN TWD SCHOOLS, THE HIGHER COSTS
WOuLL PeRMIT ONLY IWwO DAILY SESSIONS. COSTS WERE ALSO ESTIMATED FOR
A ruxco ADVANCED Cal 3YSTEMy AND WERc FOUND TO BE IN THE SAME RANGE.
PrurAaub Y BzCaUdE Thne CUSTS OF SOFTWARE DO NOY DECLINE WITH MORE
Auv-sLZL TelhNOLUGY. { AUTHOR/EK}.

Fhd e Y FRE PRENEY RN T R T E ¥R HEE S5 et 0k g op sk g ohe ek ke Bgoh o dop s seskokosk e skl g Aok ek

culve ilite .

MdinloUMERY s DAVID Lo EJ.3 DUCKHaLL, JUiLlA, ED.

EXPLCTATIONS FOR WUALITY: SHOUULD THEY BE SATISFIED DX QUESTIONED?
PrUctet INGS OF Tt ANRJAL FLORIDA STATEWIDE CONFERENCE ON
InstiiuTionaL RESEARCH {13THs TALLAHASSEEs FLORIDA, JUNE 131~13,
lvuuie :

Rl ::JULB 1.

U e

PrOLEEDINGS OF A4 FORIDA STATEWIDE CONFERENCE ON QUALITY IN HIGHER
Evuwatl W Arc Pt SenThu. TOPICS INCLUDE THE FOLLOWING: DATABASES,
ThE coMauna TY COLwzGes® ACCOUNTING FOR WUALITY s PROGRAM BUDGETING,
AND TRZ.WD08 IN TadTn i 1ESTING. TYRANSCRIPTS OF A PANEL DISCUSSION DN
DaTepaSss aNb Tro tuLiUalinG PAPERS ANU REFORTS ARKE INCLUDED: "QUALITY
AL Trie STATE COMemN1TY COLLEGE CODRDINATING BOarD,"™ BY MYRON BLEES;
MHEFInG Ur TRE ACALEMIC WUALITY SUbdDHIMITTEE: A CONCEPT AND
RECLHAMENDAT LONSY; P rOOGKAM MAPPING: JUALITY CONTROL FOR ACADEMIC
PRUGKAMS,® 5Y KIChaks BEJICS: “unkE STEF BEYOND,,™ BY MANTHA MEHALLIS:
“Tmt IMrALT 8OF PROGRAM BJUGETING UPDON 0FF1CES OF INSTITUTIONAL
RESEARCH IN THE Sus OF FLGRIDA " BY ALBERT HARTLEY; Y“TOWARD
PRANRCIPLES OF POSTScCOnbDAKY EDUCATION FUNDING.™ BY PAT BARRETTS
nroshaP LG Tht Dlaidsdz.®™ BY blIil 30A0E; “MICROCOMPUTERS: A CATALYST
FUn Tt IUpNTIFICATION ARL IMPROVEMENT OF QUALITY INSTRUCTION,"™ BY AL
Mleretls ®a PROPuUsSU TaXONCMY OF EDJCATIONAL BENEFITS" BY LESTER
RUThs "e3Scntlar acADEA1C SKILLS PRUOJECT: PROGRESS REPORTs™ BY
MaKounz T MantY; "EiLL CONSIDERED IN 1980 FLORIDA LEGISLATIVE
Sciziany; <3HOULD THERE BE LEGISLATION 10 REGULATE TESTINGT'? BY

I tind REUADN; BTECHNICAL ISSUES ASSOCIATED WITH LEGISLATION TO
kecuATE TesTLidey ¥ 3Y MARLARET wEBexK; WAN ACT VIEWPOINT ON TESTING
Lruwsabha i B8Y 4IM CARR: AND wsOMz FACTS ABDOUT THE PREDICTIVE
VarsUlTY OF THE ACT ASIZESSMENT 4™ BY JAMES MAXEY. (SW).

-

R F ST AR RS RO TR 0 RN FRAEATOE A TRER R0 R AR I AR A A e 8 e o ol e ora e 30l Ak Al o 3 3 ol o e o e

ELle720d.

BUCKLEY » ELIZABETH; RAUCHs DAVID.

Ploul PRUJECT In COMPUTER ASSISIEL INSTRUCTIUN FOR ADULT BASIC
E2UCATIUN >TUDENTS. aADULT LEARNING CENTERS, THE AUULT PROGRAM, GREAT
NeCK PUBLIC SCHOOLSy oREAT NECK, NEW YORK. FINAL THREE YEAR REPORT
(2/717T—0/T79) . -~ .

Rew YURK >TaTk EDOCATION DEPT. ALBARY. BUREaAU OF BASIC CONTINUING

MR
EDJLATIUNS. (B8oB80iuT7 7).
1o RiICaUnS Le
Yoo 7Y
AS A IHncE—Yroark STUDY EvaLJATED THE COGNITIVE AND AFFECTIVE EFFECT OF
W
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Lubrdicea=A5515Ta0 £aSTRUCTIUN (LAL) ON ADULT BASIC EDUCATION [(ARBRE)
STuvc.alTz AT THE GREZAT NeECK ADULY LEAKMNING CENTERS. THE SYSTEM WAS
USEr 1Y LzaxnIANG LABORAI0RY STUCERTS IN 1977 AND BY BOTH LEARNING
LabSrATURY AL CLASH>RODM STUDENRTS FxOM 1977-1979. THE 100 STUDENTS
ik Lo FROM 19FL-19i9 USED Cal RZGULARLY AS A CORE PART OF THEIR
StJdaYe  Irns CJURKRICOLJM 1IN THE DRILL AnD PRACTICE PROGRAM CONSISTED OF
AUulT ReadING SKitedy ACGULT ARITHMETIC SKILLS, AND ADULT LANGUAGE
SKiebd 1 aAand Ile 1T WAS BASEDL ON MASTERY LEARNING AND RANGED 1IN
LoVeoe FAOM TniIRD THnROJGH SEVENTH GRADE. THE STUDY USED AN
exrenfdoNTat—CORNTROL LROGUP DESIGN CONTAINING THREE ELEMENTS: (1)
warmrARE 0N UF GruwWlr uN CALIFOkINIA ACAIcvEMENRT TEST IN READING AND
Madnenablvo, (2) LUMPAKESON OF 1IME SPENT IN PROGRAM, AND (3)
EAndnA BION OF STUOENTIS Y ATT1TubeS TOWARD LEARNING AND USE COF CAI,
Stark AnD S1uvEnt KEACTICONS CONERNIN. USE WERE UNIFORMLY POSITIVE.
fnico—YeAn A THRkoo=YeoaR STULLIESY ESULTS CONFIRMED THAT USE OF CAI
vie ib SIGLIFICANT CuwNITIVE AND AFSECTIVE GROWTH.  IN STRUCTURE AND
DLoiod LAL SEEMED AN tFFECTIVE SUPPLEMENTARY LEARNING MEDIUM FOR ABE
STJusNTse  CHANGES WERE INDICATED IN CURRICULUM SCOPE AND SYSTEM
ChaProil}lYe (AN AWNALYTLCAL SUMMARY PRECEDES THE GENERAL REPORT. |}
‘YLL"')d .

SRR F oI RS e B F TEA N 0 A 0 R A ol el e sl ol e o e el s ek e e sfrale e shooe ez afode ofeole sdede s e ke sledeskeokokr e sk

AN ELIY47) . :

Ad JEcCi:Eny DAVIL La . }

11 Trc MICKCLCHPUTER AS A4 INTERACTIVE INSTRUCTIOGN SYSTEM IN THE
CLAP&ST’\SUMa

Ib Rl Ei—.r_“ﬂjlo

Yr 80 .

ap A STULY Was CJhwuubicD FruM MARCH L1976 THROUGH JUNE 1930 ON THE
APPLLUATIUN ANL fFrasioiilly OF A CUMPUTER MICRO-SYSTEM AS AN
iTexai tIve TUTorlabl INSTRUCTIOnaAL TOSL IN A SELF-CONTAINED
CLAZSRKULM.  LiTewaldre uh COMPUTER ASSISTED INSTRUCTION 'ICAT),
Makunalby AND SUFTAARL wAS EXAMINED. INDIVIDUALIZED CAI MATERIALS
Fur ImodSTrIAL ATy AMND TECHNOLUGY EciCTRONICS WERE GENERATED. AN
LnaTauClIunal MOUEL AND GUIDELINES FOR ITS USE WERE DEVELOPED.
MIondrRUCESSUR SYSTEM INSTRUCTIONAL EFFECTIVENESS AND HUMAN FACTORS
ASSUCLATED WiITh 175 CLASSKDOM UST WERE TXAMINED. FINDINGS INCLUDE
Tric FOuLDW NGt (1) Cal PROGRAM GENCRATION IS POSSIBLE ONLY IF
InSikal T0ns DEVELOP INSTRJUCTIONAL JUNITS WwHICH STAND ALONE YET
EieTinnoaic Wl Enbrl OTHER; (2} INSTRUCTGRS MUST CONSIDER INDIVIDUAL
STuutnl DIFFERENCES AND USE STuoENT FELEDBACK EXTENSIVELYS (31}
LOMPFJIE®S PUALHASED FUOR CAL USE SHUJLD BE STANDARD, MEEYT CERTAIN
meinidud CAPACITY RIQUIREMENTS,y AND HaVE READILY AVAILABLE MAINTENANCE
Sexvailbd; (a4} MAST STUDENTS FOUND CAI AS GOO0OD OR BETTER THAN OTHER
Mewlm 1 TocaAordInG CONCEPIS AND SKILLS, FELT €Al HELPED THEM BETTER
Mo Bl LOURSE UBJECTIVES, aND FUUND LcSSONS READABLE AND EASILY
Uttt anTO30U; (5) CAlP LESSCONS SHOWED a rOSITIVE CORRELATION TO STUDENT
GhatcSe FIVOINGS AFFIRM CAL FEASIBILiITY. IRVESTIGATION OF
MiLROLUMPUIerS FOW STHMULaTION PURPOSES ur FOR USE BY THE HANDICAPPED

' ARc nbtluMMbiuobD. (A 1UO-PAGE APPENOIX CONTAINS CAI SAMPLE

MLUURSERRITeER Y CUAPUTER PRGORAMS s SEVALUATION FORMSy COURSE DUTLINES,
A Prb1aTy IST OrF MILRUCUMPUTER SUPPLIERS BY PRODUCT/SYSTEM, AND A
locioonAPnYe ) Llal.
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AU uUlchy RICHARD Ae; FALIRWEATHERy PETER G. _ 4

11 AN EvanUATION OF A COMPUTER-ASSISTED EDUCATION SYSTEM  IN AN
Unlracl TIONAL ACAUSMIC SETTING——A CUUNTY JATL. '

SO Avul JOURNAL; VI3 N3 PZU4—13 S5PHR 1950. 80. .

18 Clyvel8C.

YK 80 . )

Az KESOLTS SHOWED THAT COMPUTER ASSISTED EDUCATION COULD BE USED
EFFzCTL VELY IN A oalc ScTTING PROVIDED THAT ITS CAPABILITIES AND
LImiTATIONS WERE PROPcxkLY UNDERSTOUD. (AUTHOR/IRT).

!
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AU SANLMANMNy RIUHARL 3.3 AzbCriy WAYKE W. ‘

Tl EvaAruaTilbn or Tlioz- I Cal PROGKAMS AT MINNESUTA STATE CORRECTIONAL
INSTLIJTIOND. .

S MInxESUITA EOULATIuvval CUMPUTING CONSURTIUM, S8T. PRPAUL. (BBB15696).

15 RIERGYS e ) : ] |

YR Too.

Ad INREE minnedBTA CONRECTIONWAL INSTITUTIONS USED COMPUTER-ASSISTED
INSTRUCTION (Cal)l Gl PLATU TERMINALS TO IMPROVE READING AND
MaTnbmaT1CS SKILLS: (1)} THt STATE REtFURMATORY FOR MENy ST. CLOUD
{Marcyy AGZES L7—21); {(2) THE MINNESOTA HOME SCHOOL:; SAUK CENTRE
(Maced ANu roHALe Sy <GeS 12—18); AND (3) THE STATE TRAINING SCHOOL,
Riw wWink LAALZSy wAtfsS 13-16)e CURRICULUM PaRLKAGES INCLUDED PLATO
Cunheul 10NS PRGIECT MATHEMATICOS CURRICULUMy THE BASIC SKILLS
Wb ThimAa el LIRRLILULUMy AND THE BASIC SKILLS READING CUKRICULUM.
Pawobhin®t £datUaTiOh TURCENTRATED ON BASIC SKILLS; STUDENTS® ATTITUDES
Tuwaey MATHEMATEILSs READING, LEARNING: AND CAI; SUCCESS IN PROGRAM
IMPeeashTATLONS Ao STaFF ATTITUDES TOWARD CAl. SUITABILITY OF THE

CuiniwUeA AND Tueln JdCAL LSSUES IN AUMINISTERING CAI PROGRAMS WERE
ALSwe LU SIutrED. ACHLe VEMENT walNS WERE MEASURED EBY THE TESTS OF
ASULT pad10 cOULaTi0wn {(TaAbk)s THE STUUENT ATTITUDE SURVEY AND
InNTe/vicwWa WERE UdeD TO ELICIT STUUeNTSY AND TEACHERS' KEACTIONS.
RZHULTS 010 nNOT CrcaRuY SUPPORT CAI EFFECTS ON ACHIEVEMENT, ALTHOUGH
Trae >TUJENTS DI0 SnuW PROGAESS.  STJUDENTS' ATTITUDES SHOWED
iPruvenENT e BUT THIS WAS NJT heiaTzp TO INSTRUCTIONAL TIME OR USE OF
T coMbUdTede  STJUUENTS ® ATTITJDES TOWARD CAI WERE GENERALLY
PasiTive. "STARF AITITJCES WERE POSITIVE AT TWO OF THE INSTITUTIONS.
(rciodmiNosTIONS, {HE FOUR-PART STUDENT ATTITUDE SURVEY, AND
AR Yenyl oW QUEST110Na ARE APPENDED) . {GDC}h.

7
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AN EulooulT.

AU Ulrecd, KILHAKY As

TI Kcdocl3S AND ANALYSIS UFr A LOMPUTER ASSISTED INSTRUCTIONAL PROGRAM IN
BASIL SadlrwS IN A GETENTION CENTER.

Ad Kleskkbove

‘YR TG, - - ) '

AS AN tVaLUATION GrF & COmMPUTER ASSISTED -EDUCATIONAL (CAE) PROGRAM USING
THe PLall S5YSTEM AT A TEXAS UcTERTI LN CENTER INCLUDED AN EXAMINATION
Or ATTITULES AND rerCEPTIUNS FRUM (1) INMATES PARTICIPATING AND NOT
PARTICIPATING IN JalL BEUUCATION PKOGRAMS, {2) TRUSTEES, (3)
EOULATIONAL PROGwkAM STaFFy (4) CHAPLAINCY STAFFy (5) GUARDS ASSIGNED
TU THE cDUCATION AncAs Lo} FLOOR BUARDSe (7) GUARD TRAINING
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SUrERvI SOk STAFFy adu to) UPPEN ECHELON JAIL AND SHERIFF'S DCPARTMENT
FURMILLESTRATUKS . ALSO cXaMlivkd Wokt THE RESULTS OF A BASIC SKILLS
Curriddium STULY wmiCh CUMPAKED STUDJENT SCORES ON VOCABULARY SKILLS,
Rebvlihoy oPELLINGy ARITHMETIC COMPUTATION, AND ARITHMETIC PROBLEM
SULvImnS FrUOM A& CAE AN A TRADITIONAL PROGRAM. FINDINGS INDICATED
ThAl Pu T WAS GERNERALLY VIEWEU AS AN oFFECTIVE AND PLEASURABLE
TEaCHING UEVICEs aAnd THATy 1Ih GaWNERAL sy ACHIEVEMENT GAINS WERE GREATER
FUx THE CAZ PRUGKAM GROUF THAN THOSE FUOK THE TRADITIONAL PROGRAM
Sruur UVER AN O-WEEK INSTRUCTIONAL PERIUD. (CMV).
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EultosJoe

Labunzl oy KUBERT M.

Tre P elTS OF SELeCTED STRATEOIES FOx TEACHING READING 1O
PUn—LITERATE AUULT LEARREKS JRSING COMPUTER BASED EDRDJCATION.
RiErczs8 e

?‘jn

EviaruaT Lo STUDLES: CONJJCIED IN 1975 AT THREE SITES YIELDED
EalUURAGING RESJULTE wESARDING ThHe ABILITY OF THE BASIC SKILLS
LEARNENG SYSTEM { ESLS) TO ACHIEVE TAL GOUALS OF ADULT BASIC EDUCATION
Eny vEMONS iRATcL AT cFFECTIVE CURRKRICULUM MODELS UTILIZING
WELL—DESIGNED Ind>TrUCTIONAL PAKAUIGMS CAN OFFER HIGH QUALITY

EnsTrul 310N IN THr BA5S1C SKILLS AHEN DELIVERED THROUGH COMPUTER-BASED
UELIVERY SYSTEMS. Tht INSTRUCTIONAL RATIONALE FOR ESTABLISHING AND
DEverde aNG TEACHING STATEGLES POk THE READING COMPONENT OF BSLS
CaMEy FrOM RecQuhilcoihb FOuR COMNDITIONS THAT ENHANCE VERBAL LEARNING:

MEANIAG FULNESS s REINFIRCERENT, INSTRUCTIONS Ny AND PRACTICE.,
Trakss CuNDITAORS Arc MeT I BSLS BY ORGANIZING THE MATERIALS INTO

CUnFIGURATIONS OF STRANDS, CLUSTERS, DRILL AND PRACTICE, REVIEW HELP
ScduznNC Sy OFF—LINE ACTIVAITIES, AWU MASTERY TESTS. THE FIELD TESTS
MERITUREL AJULT LEARNcAS® PROGRESS THROUGH LESSONS SEQUENTIALLY
AnietoED Ik FIVE STRANDS (STRUCTURAL ANALYSIS, VOCABULARY
veverbPrnohiTy LITExAL LOMPREAMENS10ON, INTERPRETIVE COMPREHENSION, AND
BV mtUAT IVe CUMPREReNSION). THE JDATA REVEALED THAT THE AVERAGE
LeAntiNG TIMe NeLsSSARY TO GEncRATE A GAIN OF ONE FULL GRADE LEVEL IS
loo2d RUURY UE LOMPUTEA—BASEL ReapInG INSTRUCTION, EQUIVALENT TO

AP PnoAlMATELY 120 nOURS OF REGULAR SCHOOL TIME. (RL).

%
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DIcMy RICHARD A.3 FAIRWEATHER, PETER G

AN SVALUATIUON UF Tt DFFECTIVENESS OF A COMPUTER ASSISTED

INSTRUC t10NAL PROORAM IN BASIC LITERACY SKILLS IN A COUNTY JAIL.
Buhoil) JF PRISONRS (DEPT. OF JUSTICE), WASHINGTON, D.C. (BBBO1427).
RIEJamdu.

79 -

THLS csVALUATION LF Tde ErFECTIVENESS OF A COMPUTER ASSISTED
INSTRUCTIONAL PRUOLRAM IN BASIC LITERACY SKILLS FOR INMATES IN A
CUUNTY Jale COUVERS THE FI«ST Y&ar OF THE PROGRAM. INSTRUCTIONAL
MaTenlALS J3ED WeEke DEJELOPED oY CONTROL DATA CORPORATICN FOR USE ON
Tae via 10 SYSIEMy AN CONMISTED JF LESSONS IN VOCABULARYs READING,
SPELLINGLy ARITHMETIC CUMPUTATIWLN, aND ARITHMETIC PROBLEM SOLVING.
Trd RLAWLTIUNS OF PUTH THE PRISON FOPULATION AND THE ADMINISTRATIVE
STAFF OF Tnt SEXAK CUURTY OETERTION CeENTER (SAN ANTONIO) AND THEIR
INVULYEMENT IN TRE PROGRAM AKc DISCUSSED. ACHIEVEMENT GAINS OF

i
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YoPndounc RS PARTICIPLTING IN CAl ARc COMPARED WITH THOSE OF PRISCNERS
I = 1=aulll0«{ar ISTRULTION GROUPs ARD SOME SUGGESTIONS ARE OFFERED
FLa suke EFFECTIVE USe OF CAI BOTA FOR INMATES AND STAFF DEVELOPMENT
LoLurdSes ., {RAQ) .

4¥s:m;$4aa##¥4$¥$*$=4a4#;;;*#:#*#*a#**###*#**##****######*#*####******##**#‘

A EDLY132ce

AU 3S1#MUTISy Z1TA Ma

TI CAL AS al sDJURCT 0 TEACH BASIC SALLLS.

15 RIZOLT?9. ’

. TYe

AR A STuwY wWas LORNDULTED T veTErnaing Tne IRSTRUCTIONAL EFFECTIVERESS OF
SubreeaehTRRY COMPUTER ASSISTeD INSTRUCTIOS (CAI) FOGR HIGH SCHOOL
EWJUIVALENCY TRALININGG TN TnE MILiTARY. TalRTY-TAU STUDENTS IN
LAnGubeG o AnlS CLASSES AND S22 STJuchNT> INn MATHEMATICS CLASSES WERE
RARLIMLY UiVideo INTU TWOD orOUPS: ONE KeCEIVING TRADITIONAL
IRoTInuCTIun AN Tro GInER TRaAUITIONatr INSTRUCTION SUPPLEMENTED BY
Cale SIUDENIS WERE ARMY ENLISHEC PERSONNEL, NONE OF WHOM WERE HIGH
SchodL GRAUUATES. A {a: CURKICQULUM SPECIFICALLY TAILORED 1O THE
NEcwS OF THE STUDY WAS oEBVELQOPED FROM EXISTING LESSONS IN LANGUAGE
ARTS aive MATHEMATILS AVAILABLE ON THE UNIVERSITY OF ILLINOIS PLATO
SY3Tcme STuDENTS IN THEt TRADI TIO0NAL GROUP RECEIVED INSTRUCTION
CURCURR =NTLY IN Tnt SaME T0PICS AS THE TRADITIONAL WITH CAI GROUP.
UN ALL MEASURES s STORES FOR STUDENTS IN THE TRADITIONAL WITH CAI
GhiuyY Wert miShER TrAN FOR STUDENTS In THE TRADITIONAL ONLY GROUP.
The reScAnin INDICATED THAT CAI CAN SUCCESSFULLY BE IMPLEMENTED AT AN
ARMY EJSuCaATIun CENTER FOR USE W1TH STUDENTS IN THE LOWER ABILITIES
Rehoes  (CWV3e

Bt R RS RE LSS T RS RN R RIR SRFERTEERN S R R g ke god ok 3nek sk soksio gk sokskok Sokdek Sok

AN ZULOT 54 we .

ald Mdinnly, ALLCH] TuwWlce LOUCLAD M.

11 AReEuckrCh Ont Scbr—RIAECTELD LearniIiNe 70 Meel JUB PSR FORMANCE
KeJuiREMENTS. FINAL REPOKT.

S5v Avirnincd feESEARCH PrRUOJECTS AGERCY {(DODYy WASHINGTONy DWC.
tocodulelle OFFICe OF NAVAL RESEARCH, WASHINGTON, D.Ce PSYCHOLOGICAL
SClohutEy 9IVe (BB3OOZuT) W -

1s RiBEaUGTv.

Y 79

Ao OVE- A& TAU-YCAR PrIdly RESEARUH wad CONDUCTED PRIMARILY IN TWO AREAS
Ur Lund ITIVE STRATEGIES FOR ON-THt-JOB TRAINING {(0J7)}. THE FIRST
Arks nAS THE LEVELIPMENT AND 1ES5TING OF A COMPUTER-—-BASED TRAINING
5ysiem TO {MPROVE SELECTIVITY 1IN TEXT PROCESSING IN ORDER TO IMPROVE
PorrundaNCE DURING UGJT. THE SECOND AREA WAS TdE EXPLORATION OF
Te>xT—ivPE-ctrFECTS UN LEARANING FROM TEXT. PRELIMINARY RESULTS FKOM
Trid KESEARCH SUGGEST THaAT LEaRKNING FROM TEXT MAY BE MEASURABLY
LAFAGYVEY IRKOUGH Tnk APPLICATLION Or TEXT PROCESSING TECHNIQUES
AFPRUPRLIATE TO Int TYPE UF TEXT 3EING kEAD. In ADDITION 7O PRODUCING
LUMEUTER PRUGKAMS rOR 1THRAINING IN SELECTIVE TEXT PROCESSING, THE
AEScarin STarF ALSC PROUUCED FUUR TzCHNICAL RCPORTS, TWO CHAPTERS IN
BGOKRSy ~ND THREE PAPERS FOR PROFESSIONAL MESTINGS, {AUTHOR/CSS).
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AN EuloToss.

AU MALLUKY s ALVA . Jgde: HULLOER, T0DO.

Tl A COMrREnciSIVe CAREERR ODEVELOPMENT EMPLOYASILITY, VOCATIONALs AND
LuPint SKIuLS TRALSING PROGRAM FOR YETP/SPEDY YOUIH IN THE GENESEE
InTERMEUIAIE SCHOOL DISIRICT. EXECUTIVE SUMMARY. (FINAL REPORT).

St GLSE CETA CORSORYTIUM, FLINT, MiCH. (2BB16704).

15 R1BAULTY.

YR 7o .

A A CET# YOJIH PRCJECT WAS UESIGNEU TU PROVIDE TRAINING IN VOCATIONAL
AdAhERESSy SELF—AWARGRNESS, CUPING SKIueSy JOB SKILLSy EMPLOYABILITY
SLtey, CAREERr PLAasNlnbs ARD RrMzolal KEADING. OVER 500 YOUTH
BETASEN Ia-s1 Wefe INVOLVeD AND MaNY RECEIVED COMPUTER INTERACTIONAL
LVAKLER BRAINING - IN CUODSDINATICN WiTH i INDIVIODUALIZED CAREER CLASS.
SLuNIFILANT GAINS wiExt KEPUKTE(D IN CAREER EXPLORATION, GECISION
MARINGy aNd CAREER FLAANIGG. SELF~KErOkT Dala OF ThE YOUTH CONFIRMED
Taal TRDY WERE JUsFPINITELY nELPru 1.4 DECIDING WHAT THEY WANTED TO DO
IN Tnélx FrUTURAES. A 75% INCREASE I THE LEVEL OF COPING SKILLS FOR
SCHULL AND WURK SEITINGS WAS FOUND AS A RESULT OF A SYSTEMATIC
UbkeaveRY OF TWiLYE ONE-HOUR MODULES. A SIMILAR GAIN WAS FOUND 1IN THE
Anielif UF YOUGH 10 1UENTLIFY JO5 OPENINGS, DEVELOP RESUMES, AND TAKE
ITunvledSe  TAC hmunDRED OF TAk 500 RECELIVED 90 HOURS OF VOCATIONAL
TRALNING 1« UONE OF Elunl DIFFERENT PROGRAMS. INSTRUCTORS? RATINGS OF
THELR LrandInGS INRLATED A MARKED IMPROVEMENT. AN INCREASE IN
KEnLInG LeEVerd KESOL TEQ FROM THE APPLICATION OF REMEDIAL TRAINING
Lihouulcu 2o AN Inol VIUUAL BASLS AND AT A WORK SETTING AS OPPOSED ToO
Ax ALmOEMIC SETTINbe WOKK EXPERIENCES PRDVIDED YOUTH WITH INCOME TO
Mtk KEcP TraEM Ik SCHOOL AND JUB EAPERIENCES, WHICH WILL HELP PREPARE
THEM rUn FUTURE EMPLOYMENT. (TnE COMPLEX MANAGEMENT SYSTEM OF THE
PRUJELT 19 OESCKIEED, ALONG WITH RECUMMENDATIONS FOk IMPROVEMENTS.
DATE TABLES ARE AFPENucS. )} (AUTHAOR/CT ).
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AN EDle7iiq.

AU MaSeRe ARTmJIR Lo adD OTHERS.

T3 HIGnLint PubiIl SuHI0LS COMPUTER=-ASSISTED INSTRULTION PROJECT: A
PRUGRAM To MeET JULMDVANTAGED STUODENTS® INDIVIOUAL NEEDS FOR BASIC
Salib JIVELOPMENT s FINAL REPOKT.

I3 RiIEBudLTY. )

¥ 77, )

Ad Thnlz DESCRIPTION OF A CUMPUTER-ASSISTED INSTRUCTION PROJECTs WHICH
PROvIDES AR ALTERNATIVE APPROALH T IRDIVIDUAL INSTRUCTION IN BASIC
SKItLS FOR ECONUMICALLY AND EDUCATIONALLY DISADVANTAGED STUDENTS AT
TAE SeluhlanY LEViLy INCLUDES THE RESULYS OF EVALUATIGNS CONDUCTED AT
Trk «NJ OF EACH OF THREE SCHOOL YEAKS. INSTRUCTICON IN PRIORITY
AREps=—bRITHEETIC ; LANGUALE ARTS, AHD HREAODING~-WAS ADMINISTERED TOQ
STUuoil & SeVERRLY SEFICTENT IN ONE oR MJIRE SKILL AREAS IN A DIFFERENT
MaNNecR WITHIN EACH SCHuUL. MAMNAGEMcoinl AND STUDENT QUTCOME OBJUECTIVES
WERE EVALUATED bY wWRITTEN DOCUMENTATION AND DATA ON STUDENT PRE~ AND
POASTITLETS,.  UATA anDICATE THAT STUOENT USE WAS EXCELLENT DURING THE
197 5=197> SLHIOOL YeAR, DUTCOME OBJU2CTIVES WERE MET. AND RESPONSE BY
STUOENTYy PARENTSy AND FACULTY WAS GENERALLY POSITIVE. MANAGEMENT
AU STUDENT UUTCUM: CBJECTIVES 1IN THE SECOND YEAR OF IMPLEMENTATION
MeTl UR eXCotUfu cXPECTATIUNS, 3STUDENT AND TEACHER INVOLVEMENT
INUREASEU ScMAAKABLY ¢ ARND STUOERTy PARENT, AND FACULTY ATTITUDES WERE
ESPECLALLY PUSTTIVE. OBJESTIVE OATA FOR THE THIRD YEAR OF DPERATION
Pruudeou T=e MOST QUTSTANDIRG RESULIS, INDICATING ThHAT THE PROGRAM
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Weaos nlinLY 3ueobdSFdL AND THAT COMPOUTEK-ASSISTED INRSTRUCTION IS A
Vinees mETnoD LR BUILbLING BASIC SKILLS WITH ELIGIBLE STUDENTS.
{inM), ) ’
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AN EUlowT7 3. _

TI TEAARY TorECUuMPUTCK GRIUD/BILINGUAL CAREER EDUCATION DEMONSTRATION
PRUJELT. FimnaAL PROJECT PERFORMANCE REPGRT.

S OFFlLt OF CAREER BuUCATION (DHEW/DE), WASHINGTON, D.C. (BBR1IO300).

Is RICUWINT Y.

YA To. . :

A3 A vt STReTION PROJECT WAS CCOHDUCTED IN 1975-76 AT THREE LOCATIONS
In TzAay Tu SHOW Trs EFFECTIVENESS OUF THE TEXAS TELECOMPUTER GRID
(TTe) A A TeACRIM METHOS I bBILINGUAL CAREER EDUCATION. ({(TTG 1S A
SYSTcw UVESIOGNED TUO CONNECT KEGIONAL CONCENTRATIONS OF COMPUTER AND
ToweVIS N RESOURLCES BY MICKAWAVES TO TRANSMIT TELEVISED PROGRAMS,
CombuTer TwFORMATIWUNy ANnD FACE-TU-FALC (ONVERSATIONS WITHOUT THE USE
Ur TeiePHONES. } A CUURSEy ERTITLEL “THE WORLD OF WORK: CAREER
ORIERTALLION FOR ADULTISs™ Wad OeVELUOPED TO INCORPORATE THE BASIC
SKILLS UF KEAuINGy WRITINGsy anD ARITAMETIC INTO THE TOPICS OF JoB
CrGilty StaxiH, ARZ TERURE. OF THz 218 ADULT STUDENTS WHO ENROLLED
IN The LOJRSEy Ymk 74% WHD PARTICIPATED IN ThRE EVALUATION STUDY WERE
FUn ThT MAJURLTY SPaNISh-SURNAKED., EXCEPT IN THE AREA OF AFFECTIVE
SeverIPMENT TOWARL CARCERS ANUO EJUCATIUN (WH1ICH REFLECTED LITTLE
UlfFenenCEdy TTL WaS FOUND TO ok MORE EFFECTIVE THAN CONVENTIONAL
Teaonine McThUD>y ANDs IN GENERALs TO EE A FLEXIBLE,s VIABLE DELIVERY
SY¥siem FOR 3ILIncbie CAREER EDUCATION. FURTHER STUDY 1S NEEDES 10
EXPLUREZ (1) Tuc LbARNINGL STYLE OF SPANISH-SPEAKING ADULT STUDENTS,
(2} TrHe APPLICATIUN OF TT6 TO UOTHER AREAS OF CAREEKR EDUCATION, AND
{513 OTrz)k PUSSIBLE USES OF TTGYS A3ILITY TO SIMULATE FACE-TO~-FACE
CUlverS ATIONS. (EwGla

HRORSE R A SR A KR TRSE A OF R RUR B AR SRARHE HE S B S oA 0K K AR B SRR PR S MR R MR o o ot o SR R SRR SRR ot SR ool o SR R0 R HE e o e sle s e e sk

Ah EDloiwd .

Al ANDERSOMy RILK, .

TI CAl Ahou VZVELOPKERNTAL ELUCATION.

I.S R.I tﬂ!i“\t“\?"ﬂ !

Yo To.

AS Trls PafbEr JISLUSSES THE PRUBLEMS AND ACHIEVEMENTS OF COMPUTER
ASSESTEL TadTRILTIOY (Cal) PROJECTS AT UNIVERSITY COLLEGEs UNIVERSITY
OrF LiisC aNNATIS THE MOST INTENSLIVE USE OF CAI ON CAMPUSy THE CAI LABy
IS5 pand OF Tre DEVELOPMENTAL EDUCATION CENTER®S EFFORT TO SERVE
STuceNTS WHU LACK MASTERY OF BASIC COLLEGE-LEVEL SKILLS IN
MATHEMATICY AND EnwLISH. THE CAI LAB SEKRVES AS RESOURCE TO FACULTY
HehoerS WANTENG Tu DEVELOP OR US: CAI uUNITS. T#W0 AREAS IN PARTICULAR
HAVE CAUSED FPROBLEMS AND CONCERN:T FINANCIaAL DIFFICULTIES AND PROGRAM
JUSTIFILATION. A COMPRERENSIVE REPUGRT UN ONE PARTICULAR COURSE,
BERKES" (IRRELULAK VﬁNB_FLRMSIs WAS PXRODJCED aAND IS PRESENTED HERE
Bivuer T FOLLDWING AEADINGS: STUDENT EVALUATION AND ANALYSIS: AND
SYSTEM PeREDRMAANCE (BaSkD ON THt CAY LAD LDOG) AND ANALYSIS. {VT).
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AN ED150947.
AU HiMwiCHs He Ao EU.
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TL Critiwuc AND SunMMae<Y COF Tnk CnanNulE AFB CBE PROJECT,

SN AUVANLEL RESEAKRUR PROJECTS AGENCY (00U} WASHINGTON, D.C.
(5LL§UO£U?}.

Is RatJulTb,.

YR 7.

wp CHANMITE AlR FORCE oASc wWAS ThE FIRST MILITARY TRAINIKG CENTER TO
UNLERTARE AN EXTENSIVE INVESTIGATION OF THE USE OF THE PLATC IV
SY>tEM IN TELANICAL TRAINING. FHE SERVICE TEST wWAS TO COMPARE A
COnVEXRT :ONALLY TaueHT CCURSE Ik GENcrRAL VEHICLE MATNTENANCE WITH A
COURSE TAUGHT WITh CUMPUTER=BASEY INSTRUCTIONAL MATERIALS. PART I OF
Trld wOCUMENT IS TnE FINAL REPOKT OF THE PROJECT AnND DISCUSSES SITE
HISICGRY AND MANAGLMERT ErFORTS. TOPLICS INCLUDE THE RESEARCH
AGREEMERT, SELELTLISN AL TRAINING OF PLATO AUTHORS, EVOLUTION QF THE
PRUJECT MANAGEMENTy LESSON UEVELGPMENT PRUCEDURES, AND INSTRUCTIONAL
$YSTeMS DEVCLOPMENT (130) MANAGEMENT OF THE SERVICE TEST. WRITTEN BY
PERSONNEL FrUM THE COMPUTER-BASED EDUCATIUN RESEARCH LABORATORY OF
THo URIVERSITY OF tLeInblSy WHO ACTZzO AL EVALUATION, INSTRUCTIONAL,
ANU PROGRANMING CORSULTANTS FOR The ScRVICE TESTs PART 1@ IS A
CHAPTER-8Y~-CHAPICK CRITIJUE OF THE FINAL REPDORT. ({(AUTHOR/JAB).

W % IR B3 AR NON W A IR S oAk o Nk o R sk Fpskeolesie e socok shesk Mesdonr ok e b adeoe olnofe spe e e e vk S ok w2 e ol e ol e she e o el ek

Alt EDLIT5Y5.

T AN AALYSIS OF Thi i#4raCT OF CUMPUTER ASSISTED INSTRUCTION ON A
PrubnaM JESILNED Tu AMELIURATE THE EFFECYS OF RACIAL.-ISOLATION IN THE
LUS NIETGS SCHOUL OISTRICT.

Sn UFrice uF coUCATION {DHEW)s WASHINGTONs D.C. (RMQE6000).

1S RikAbRT 5.

YR 77,

43 Thit i8S NIETOS SCeume O4STRICTY IN L0CS ANGELES WAS THE FIRST SCHOOL IN
THE UNLTED STATES THAT HAD ITS BASIC SKILLS PROGRAM SUPPORTED THROUGH
LRT=NS1IvE USE UF CUMPUTERS. TorOUGH FUNDINGS UNDER THE EMERGENCY
SChudh AID ACT {ESAA)y TrE PROGRAM 15 EMBARKING ON ITS THIRD YEAR.
Theo SYSHEM INITIALLY SUPPORTED 17 TYPEWRITER-STYLE TERMINALS, BOUT
BEFGRE THE iNu OF THE TeAR ThHE nWuUAB =R WAS INCREASED 7O Z4. THE
SYsiem SUPPURTED ok FULLOWING CUUKRSEST ARITHMETIC PROFICIENCY
ThAaaN NG PROGRAM; cLEMENTARY KEADING SKILLSs AND WRITE. THE SYSTEM
WAY AFFLCTED BY StJW RESPONSE TiMmE AND SOFTWARE PROUBLEMS AND THE
LOundLES SHIFTED TU tioAeNTARY READING SKILLS {GRADES 3-6)y ELEMENTARY
Anltinse TIC (GRAUES L-Tihs ANDS ELEMENTARY LANGUAGE. ARTS (GRADES 3-4).
I irtt cVERING HOURS s THE-SYSTeM wAS JSeD WITH ADULT READING,; MATH,
AND paNeUAL: SKXIted., CUMPUTER ASSISTED INSTRUCTION (CAI)y IT HAS
BhEw ddldN, 15 AN EFrECIIVE MEDIUM FOR, BUILDING INTERNAL CONTROL I
e Lplig JU0 GELISYES THAT HIS LIF; Ib CONSROLTFEDBY EKTERNAL
FArecSe IT ALSO APPEARS TnAT LAl 1S A VALUABLE MEDIUM OF INSTRUCTION
I LGl BISTRICTS THAT ARE I THE PROCESS UF DESEGREGATION.
TcaCHERS Have REPURTED THAT PUPILS WHO HAVE BEEN THE MOST DIFFICULT
Tu RANDLE APPEAK Tu BE PARTICULARLY ATTRACTED TO THT MEDIUM OF CAI.
{AUIRCR/AM) o .
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AN ED1475849,

Ti EXLELLENGE IN SUC 1AL ALKIeVEMENY, ArFr&CTIVE LEARNINGs ACADEMIC
ORUWIH.

lb R1 ERPI“? He

¥ Tt

P ——— TS e o s - e

n-z? PaGE 18 _ ERIC



LM

- -

. R e e ——~ . - - . -

- ..

b -”.:-H -

~

¥

.

“

l\

N

ﬂ

é"“

Y

e

~

Y

o

A3 Tpe vud NICTus BASIC SKILLS PROGRAM WAS THE FIRST PROGRAM OF COMPUTER

ASSisTEw IndTRULT buv FUNDED BY THo -coMeRGENCY SCHOOL AID ACT (ESAA}.
Trir SYSTEM INLTIALLY SUPPURTED 17 TYPeWRITER-STYLE TERMINALS, BUT THE
NUMbeR WAD LATER INCREASED TO z4. 3ECAUSE- OF SOFTWARE PROBLEMS,; THE
SYSTcM CrianebEU COMPANIES AND Tht COURSES CHANGED TO THE FOLLOWING:
EL&H:é?A&f nEADING SKILLS (GRADES 3—0)s ELEMENTARY ARITHMETIC (GRADES
1=b)y ANU ELEMENTAKY LANGUAGE ARTS (GRADES 3-6). IN THE EVENING

- mUUndy THE SYSTEM WAS USED WITH ADULT READING, MATH; AND LANGUAGE ) ¥ <

SKILl>e COMPUTER ASSLISTED INSTRUCTION ({CAI) TAKES OVER THE DRILL AND
PRACTICE FUNCTION OF TEACHING. IN THE LOS NIETOS SCHOOL DISTRICT iN
L3> AlGuLESy CAL 15 BEING IMPLEMENTED IN 5 SCHOOLS. -TEACHERS HAVE ‘
REMARKEY On Trke ENTAUSIASM OF THE CHILDKEN TOWARD THE TERMINALS. IT
SteMd THAT PUPILS «HO HAVE BEch TnE MUST DIFFICULT TOQ HANDLE ARE
PARTICULARLY ATTRALTED 1O THIS MEDiuM. 1T ALSO APPEARS THAT CAI IS A
VaLdabrt MEDIUM OF INSTKUCTION anN SCHOOL DIbTRICTS THAT ARE IN THE
PROCESS OF DESEGRcLATION. (AUTHOR/ZAMI .

aa;»###:*###*#¢¥##*$#ﬁ##&4;**&$;###*#44#$#§$$$#*$$$$*#**:*##*##*******##***

AN ED L4754 4 ’

T1 PAROCEEDINGS UF THE ANNUAL CONFERENCE OF THE MILITARY TESTING
ADSULIATION (181He GULF SHDRESs ALAbAMA, OCTOBER 18-225 1976).

IS5 RIEAPATba

YR To.

A3 Wik 75 PAPEnS INULJDED IN THESE CONFERENCE PROCEEDINGS DISCUSS
TESEING CuUiDuCTeD BY THE DIFFERENT BRANCES OF THE ARMED FORCES. THE
IAFCRIANCE UF RELATING NECESSAKY JOB SKILLS TO THE SKILLS MEASURED BY
Tric 165715 AOMINISTERED TO THE JOB APPLICANTS IS EMPHASIZED. VARIQUS
EVALUATION METHUDS—INCLUDING PEER RATINGs; APTITUDE TESTINGs; ADAPTIVE
TcbTino s PERFORMAMULE OR SKILL QUALIFICATION TESTING, COMPUTER
ASSISTEL TESTING, AND JOB KNOWLEDGE ANALYSIS—ARE USED FOR PERSONNEL
SELECTIULN ARD EVALAUTLION REGAKULING ADVANCEMENT. ADDITIONAL TOPICS
DISCUSSED AT THE SYMPUSIUM INCLUDE: ToE EVALUATIGN OF MILITARY
TralniNo PRDOGRAMS, JOB SATISFACIION SURVEYS, IMPACT OF FEMALE
PEXKSUNNEL IN THE MiLITARY, AND TEST CONSTRUCTION. THE BY-LAWS OF THE
MILLTARY TESTING ASSOCLATION Ak APPENDED. (GDC). '

SR gy 4¢*#1¢*¢#**;#o¢¢#$f***¥+;** Sk fomra e sk o Sk okl ok p ook ok koo ok

AN Euidoc945,
AU FRANTZy NEVIN Re Jre
Ti The veveltDPRENT Ano FleolD TESTING OF A COMPUTER—-MANAGED DELIVERY
Sysditm rOR INDIVIDUGALIZING INSTRUCTION IN MULTIDCCUPATIONAL PROGRAMS
FOR VO aTIUWAL EJUCATION. FIhat REPGRT.
S NATIuwmaL CenTER FUK EDUCATIDRAL RESEARCH AND DEVELDPMENT {DREW/DEY
NAShlmUlO!\!, UeCa (BBBG&T?S’. -
i RiwaPK7d.
¥ 77 H
AT A P&uJLLT WAS CONDUCTED 7O DEVELOP anNJ FIELD TEST A COMPUTER BASED
SYSieM 10U MaNAGE AN IRDIVIDUALIZED INSTRUCTIONAL APPROACH FOR.
MULTIGCLUPATIONAL PROGRAMS IN VOCATIONAL EDUCATION. A COMPUTER
MANAGED SYSTEM WAS PREPARED WHICH QLHnDULED STUDENTS INDIVIDUALLY FOR
A VARIETY OF INSTRUCTIONAL AREAS NITnIN AN OCCUPATIDNAL CLUSTER. AN
INUDIVIJUALLIZED IRSTROUCTIONAL MUDJLE WAS DELIVEREDy VIA A& COMPUTER
" TERFINALy WHICH TWENTY NINTH GRADE STUDENTS COMPLETED UNDER THE
DIKRECTIUN OF AN INSTRUCTOR. ACHIEVEMENT OF THE COGNITIVE INFORMATION
Folk ALS MOuULE WAS AC»GMPLI:H:D DY A - PD;T—CHECK WHICH STUDENTS
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RelCbivow FRCM VTHE tckeiiRALe FEEDBACK TO THE RESPONSES FOR THE

" PUsT—umzcR L1BML WaS PROVIDEUD TO THE STUDENTS AND A RECORD OF THEIR
STatus wAS KEPT BY Thnk COMPUTER AND PROVIDED TO INSTRUCTORS WHEN
ReEweU. TFrifE RESULTS uFf THE FIELD TEST INDICATED THAT A VIABLE
CUOMPLTIn MANAGEDL INSTRUCTIONAL SYSTEM FOR INDIVIDUALIZING INSTRUCTION
IN - mdirilecCuPATICNAL PROGRAM COULGC BE DEVELOPED AND IMPLEMENTED
SUCCzoSrULLY. ADUITIUNAL RESEARCH AND DEVELOPMENT SHOULD BE
CultuulTer TO DETERMINE THE EFFECTIVENESS AND EFFICIENCY OF THE
APPRUACH IN PROVIDING CARTER EXPLORATION EXPERIENCES AND JOB ENTRY
Lumbelenclcd FOR STUDERTS. ENROLLED IN VOCATIONAL EDUCATION PROGRAMS
AP ihc SECONUARY SCHOOL LEVEL. APPENDIXES COMPRISE HALF OF THE
InIxl{—iWO-PAGE- REPORT AND CONTAIN SAMPLES OF THE COMPUTERIZED,
MATERIALS USED IN THE PROJECT. (AUTHOK/BL).
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AN mULl4wvd T e

Y1 Tliee 1 ESEA PROJECTS: ULIGEST UF ANNUAL EVALUATIONS 1965-1976.
RebLrT 1#0. 7681. ‘ )

I5 RIErEE8Toe

YR 700

AL Trmeo MAJOK rUxTION OF TH1S UIGEST CONSISTS OF BRIEF DESCRIPTIONS OF
CunnenTiY FUNDEL coE MeA TARY ANU SECONDARY- EDUCATION ACT, TITLE I
PROGueCTs 1N THe PricADELPHIA, PENNSYUVANIA PUBLIC SCHOOL SYSTEM, FROM
ivob IHalUoh 197o. EACH DESCRIPTION INCLUDES FUOUR SECTIONS:
MARAGEM enT LiNFURMATL Ony PROJECT DESCRIPTION, EVALUATION TECHNIQUES
Anp MAJOR FLNDINGS ON A YEAR-BY-YEAR BASIS THROUGH JANUARY 1976.
PRELIAINARY FINsINGS AKE OFFERED FOR THE 1975-1976 SCHOOL YEAR. A
LIST UF a4l PrRUJSCis WU LJONGER FUNDED UNDER TITLE I APPEARS IN THE
AFFERDIX.  {MV). )
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AN Erlzdalee

Tl PRUCEED INGS OF THE aAanNnNUAL CONFERENC S OF THE MILITARY TESTING
ASSUCIATION (17THy FORT BENJAMIN HARRISCN, INDIANA, SEPTEMBER 15-19,
lvis).

i S Ki EJAN.? ?o

YR 9.

Ad Thi o PAPERS PKESENTED AT THE 1975 CONFERENCE OF THE MILITARY
Tealins ASSUCIATYON COVER ALMOST ALL AREAS OF MILITARY AND
UCCUPATICNAL ASSLESHENT AND EVALUATIONe AND ARE ARKANGED IN 19
W DuMON SUSJLCT-MATTER GROUPINGSY: SYMPOSIUM (ON APTITUDE TESTING)Y,
IALKING CXIENSLION COURSESy COMPUTERIZED TESTINGs TASK VALIDATION AND
QUALIFIVATIUON STANDARDS y COMPUTER BASED TRAINING, TESTING/ASSESSMENT:
ISSUES AND INNOVATIONS,; SCREENING ARD COUNSELING ENLISTEES
OCCuPATIONAL ANALYSIS AND TRAINING PRDOGRAMSy SKILL QUALIFICATION
UNLER ENLISTED PERSONNEL MANAGEMENT SYSTEM (EPMS), RESEARCH AND
MEASUREMENT METHODOLOGYy DEMONSTRATING OCCUPATIONAL COMPETENCYs USES
UF LOCUPATIONAL ANALYSIS DATA; NON—COGNITIVE ASSESSMENT, TASK
ANMALYSI & TRAINING aND EVALUATIOUN, ORGANIZATICONAL FACTORS IN
PEAFORMANCE, CRITEAIDON REFERENCED MEASUREMENT, ASSESSING JOB AND
GRAUVE RodUIREMENTS, AND MEASURLMENT AND PREDICTION. (BW).
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PanKy KuUSEMARLIE J.

TRALMING TEACHERS In Tnt AREA OF ADOLT LITERACY: A CaASE STUDY

AP PrUdaCr,

RItdanli.

T6.

TJd ACQUAINT TEACHCKS Or ADULT LITERACY WITH THE SPECIAL NEEDS OF
ADULT LEARKERSy A ER1cS OF COMPUTERIZED .CASE STUDIES WAS DEVELOPED
AS PART OF ThmREE TEACHER TRAINING COURSES. THE FIRST COURSE
SEaslT1I 2ED TEACKHEKRS To THE LEAKNING PROBLEMS OF CERTAIN TARGET
PUPLLATIONGS Tha SECOho INTRODUCED DIAGNOSTIC AND PRESCKIPTIVE
TeAChING TzCrNIwUtay; AND THE ThIRD FAMILIARIZED TEACHERS WITH
cALSTING MATERIALS anD SUGGESTED TECHNIQUES FOR DEVELOPING ADDITIONAL

mafTeniAlS, PARTICIPANTS TeSTElL THEIR SKILLS BY USING INTERACTIVE,
LuMPUTerRIZed CASE SIMULATIONS. {(=MH)Y
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NABURS, DONALD GENC.

A COMPARAYLIVE STULY UF ACADEMIC ACHTEVEMENT AND PROBLEM-SDLVING
AB1LLITIES GF BLACK PUPILS AY TrE INTERMEDIATE LEVEL IN

COMPJTER~SJPPORKTED INSTRUCTION AND SELF—CDNTAIVED INSTRUCTIONAL
PRCLRAMS

R;tLLi?o.

T4 o

Tre PunrulSe LGF THIS S1JDY WAS TC MAKE COMPARISONS BETWEEN
ITCarmcularlL ORADE BLACK PUPILS IN AN INDIVIDUALIZED,
Cutnrufod—SUPrPORTEL 1NSTRUCTIONAL PROGRAM AND INTERMEDIATE GRADE BLACK
PUPILS wrd WERE IN A TRADITIONALY SELF—CGNTAINED CLASS ROOM
InsTrueTivnal PROGRAM. SPECIFICALLY, THE BASIC PROBLEM WAS THAT OF
dJetoesmInINeg The EXTENT TU WHICH AN INODIVIDUALIZED CDMPQTER—SUPPGRTED
PruGRAM WIiTH INTERKEDLIATE GRADE PUPILS IS ERFECTIVE AS A PROMOTER OF
PruooeM—sDeVING ABILITY. THE CHARACTERISTICS COMPARED WERE: OVER-ALL
ACastmiv ACAIEVERENT 3 READING COMPRERENSIONs AND GENERAL

PRUSLEM -SULVIRG SKILLS &8 EVIDENCED B8Y YHE COUPERATIVE SEQUENTIAL
Teoss UF cOUCATLIENAL PRUGRESS: SCIENCEs AND THE IOWA TESTS OF BASIC
SKiiLse FIFTH bLAUK INTERMEDIATE GRADE PUPILS FROM INTACT FIFTH AND
SLATH GRADE CLASStS WLKE USEU TO REPRESENT THE SAMPLE FROM A

IRAvE FLUNAL INSTRULTIONAL PROGRAM. FIFTY BLACK INTERMEDIATE GRADE
PUFPLLS mRO® INTALT FIFTH AND SEXTH GRADE CLASSES WERE USED TO
REPRESENT Trc SaMPLS THAT WAS EXPOSED TO COMPUTER-SUPPORTED
INLTRUCTION. STATISTICAL ANALYSES SHOWED THAT THERE WERE STATISTICAL
DIFFERENCES BETWEEN THe TWO GROUPS IN PROBLEM SOLVING AT.THE FIVE
PERoeNT LEVEL IN FAVOR OF THE COMPUTER-SUPPORTED GROUP. THERE WAS
ALSG A SIGNIFICANT DIFFERENCE BETWEEN THE GROUPS ON THE VARIABLE:.OF
OvVion—aALiL ACHIDVEMLANT IN FAVOR UF THE COMFUTER“SUPPDRTED'GRUUPa
{AUTHOR /dM) »
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Tl SEcelTocu PLAPERS Or JUSEPH Te IMPELLITTERI.
SO VDCATIONAL-TECHNLCAL cBJCaTIOR DEPARTMENTAL REPORT; V13 NY JULY i975
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Trc CULLeCTION UGF SELECTED PAPERS Dr JOSEPH T. IMPELLITTERI REPRINTS
IN FuoLiLy Ui EXCERFTS FROMs 46 UNPUBLISHED POSITION AND CONFERENCE
PaPrrsy REBEARCH aAkD PRUOGRAM PRUPOSALSy AND PROJEQT REPORTS, AND FROM °
20 PudL 130y ARTICLESy CHAPYERS FROM EDITED COLLECTIONS, BULLETINS
Ahve LPECIAL STUDIES wHICH IMPELLITTERI AUTHOKED OR CO-AUTHORED. THE
PAFERS AREc PRESENTED CHRURNOLOGICALLY FOR THE YEARS 1963 TO 1972. THE
Paprrs ocAL GENERALLY wWITn ToE FULLOUWLING SUBJECTS: VOCATIONAL
DevoeodPreNTy OCCUPKTIONAL GUIDANCE (ESPECIALLY THAT WHICH 15 COMPUTER
A35inizu)y ULCUPATIONAL COMPETENCY ASSESSMENTS, INSTRUCTIONAL MEDIA,
SELr—uInLEPTS OF VOCATiOnNAL STULENTS, GRADUATE VOCATIONAL EDUCATION
Al rEaNSYLVANLIA STaATE JOniIvERSITITYy VUCATIONAL EODUCATION KRESEARCH, AND
PRUFESS 10 TEACHER coUCATION. (JR).
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© Ad SMAullLy HAZebL CHRISTIwNE.

Tl tFreCTIVENESS Or REINFORCEMENT SCHEDULE IN RELATION 10O CERTAIN ADULT
ChARALT enlaTICS USING TOMPUTER ASSISTED INSTRUCTION. ADULT LEARNING
HesOureeS PROJECT y RESZAXKCH MONDGRAPH NCO. 3.

3 BlhiehAw uF ALULTy VUL ATIONALy AND ToCHNICAL ELUCATION (DHEW/OE),
WASRIRGTIUNy DeCe (B35BU1l255). !

15 RIEwak? 3.

Y 7U. ’

2 Trk MOCUGRAPA REPURTS THE PROBLEMy DESIGN, -AND FINDINGS OF GRADUATE
STUDenT RiExcaARCn DIRECTLY RELATED 10 ADULT BaSIC EGUCATION TEACHER
TRalliinves THE CBJECTIVES OF ThlS EXPERIMENT WERE TO ASSESS: (1) THE
UnGKRIE UF wiELATIONSHIP AMUONG REINFUKCEMENT . LEARNING, AND )
Ser-LUnCeEPT FUR AUULTY USING LOMPJUTER ASSISTED INSTRUCTION (CAlY;
{21 CHANGES IN LEARNEK pPecAFORMANCE WITH CHANGES IN REINFORCEMENT
SUHEIOVUL &3 aNU (3] THE CONTRISBUTIION oF SELF-CONCEPT 10 CHANGES IN
LEAANER PERFORMANCE Wrbh REINFORUEMENT SCHEDULE IS VARIED. IT WAS
LU LU e THAT THE SAMPLE OF ADULTS EXHIBLTED SELF—-CONCEPTS WHICH
Wene SIGNIFICANTLY LORER THAN RAD BEEN PREDICTED. DATA INDICATED
‘SioniFICANT DIFFERCNCES BETWEEN CORRELATIONS OF SELF-CONCEPT,
TraiscnTSy ARD ALe FOUR LEARNER PCRFORMANCES: (1) ACHIEVEMENT, (2)
TrabtSy (33 TIMEy ~ND (4) ERRUKS. AN EXAMINATION OF OVERALL CAI
PerFURMANLE INDICAIED THAT THOSE LEARNERS WITH THE LEAST ENABLING
AslellY RowUIRED MORE RIALS BUT MADE MORE ACTUAL GAINS WITHOUT
Ko baky 10 SSLF-CONIEPT SCUORES ON TREATMENTY EFFECTS. HAVING
TisveSTloATED A NUMSER UF VARIABLES AIDING IN THE DESIGN OF CAI
MAToRIA LS AND PROGRAMSy PRUOSLEMS FOR FURTHER RESEARCH ARE SUGGESTEﬁa
A& 3U—FPALE bIBLIOGRAPHY AND.APPENDIX CGNCLUDES THE DOCUMENT.

{AUIHCGR /M) .
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) 'RIZZAy PEToR Ja3 WALKER-HUNTER, PEGGY.

TI NEW TolHNOLOGY SOwLvES AR QLS PROBLEM: FPUNCTIONAL ILLITERACY.
53 AUUIDVISUAL INSTRULTIONS V24 N1 P22-23:63 JAN 1979. JANT9,
YR T9.
An FULLTIONAL ILLITERATES FROM ADuULT BASIC EDUCATION PROGRAMS,
CORRELT IONAL INSTITUTIONDy, AND FroZRAL UR CITY PROGRAMS SERVED AS
© SUBJLLTS IN A TEST UOF Tht REMEDIAL INSTRUCTION EFFECTIVENESS OF THE
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DANIw SKRILL> LEARNING >YSTEM (BSLS) USING PLATO. RESULTS INDICATED
" Trmal 5508 1S AN EFFECTIVE SYSTEN FUR IMPROVING BOTH READING AND
CumiuTATIONAL SKILLS. (CMQ}.
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AN EJiT79454.
AU PATARICKy JGriNg STAﬁﬂEK&! RUOBERT

T Cumrdicn ASSISTED LEARNING AND UCCUPATIUhﬂL TRAINING .

3 6R1Tl4n JOURNAL UF EDUCATIONAL TFECHNOLOGY: B3 35 253-67. 0CT 77.
IS LIJEL‘}? e

¥R T7s

2 IhkvesiluwaTEs THe FOTENT1AL RULE OF Tﬁt COMPUTER IN CCCUPATIONAL

T ldittee {AUTHOR} S
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A EdYluceddes

AU FIMNuiy LURTIX R. )

Ti INClVEGUALLZING INSTRJUCTION: WHAT CalN yYOU .LEARN FRCM RESEARCH.

5J ARERILAN VULATIONAL JUUKNALS 4Y; 63 28-9. SEP T4,

Yo Ts.
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AU Srichadny RUNALL H.

TI CUuRRalULlUA RESEARUR FOR Trt DI SADVANTAGED ADULT.

Su adaIbVIzuar INSTRUCT 1L los 13 41-2. JAN '71. 7

IS8 CiJdElvii. ’

Yin Tl °

Ab A REPURT Un =A DEVELOPWeNTAL ARD DEMONSTRATION PROJECT IN THE USE OF
MOUuerh LOJCATIONAL TECHNDLOGY FOR Trng INSTRUCTION OF UNDER-EDUCATED
AUuULTxt. (EDITGR . .
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AU Mllcsciy HARDLD Eeo3 BrANDONy GEORGE we

TI cAPeniMeNTATION WITH COMPUTER-ASSESTED INSTRUCTION IN TECHNICAL
eDJCnTLUN. ScMI—-AnNUAL PROGRESS REPORT. )

Sw GrEICE WF ELUCATIUN {UHEW]) y WASHINbTDNg DeCo BUREAU OF RESEARCH.
fRbticotU wid) e -

IS RibauoT e

Y bd.

A3 A dzxlizs OF FIVE REPORTS 1S PRESENTED WHICH DESCRIBES THE ACTIVITIES
VARRIED JUT BY THE PENNSYLVANIA STATE UNIVERSITY GROUP ENGAGED IN
Keoranlh IN COMPUTeR ~ALSISTED INSTRUCTION {(CAI) IN
VuoaTiONAL-TECHRICAL EDUCATION. THE REPDORTS COVER THE PERIOD JANUARY

Soo—JUNRE 1Y08 allb DEAL WITH:z 1) PRIOR KNOWLEDGE AND INDIVIDUALIZED
1R3TRUCTI0NS 2) NUMERICAL ANU VERBAL APTITUDE TESTS ADMINISTERED AT
Tht CAI STATION; 3) AN EXPERIMENTAL PROUOCEDURE FOR COURSE REVISION
BASEL ON STUDENTS ® PaST PEKFORMANCE; 43  THE DEVELDPMENT OF A
GESKETRIC UICTILANARY FUR THE IbM 1500 COMPUTER SYSTEM; AND 5) A
PrOLESSUR FUR MULTIPLE NUMERIC' ENTRIES. ALSD PROVIDED IS A PREVIEW
UF ACTIVITIES FOn FISCAL YEAR 1969. CURRICULUM DEVELOPMENT
ACTIVITiES ARE vt SCRIBED A5 FOCUSING ON THE DEVELOPMENT OF

[ T T
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LUF!dmlLATIDNS s5K1ul S FOR THE VOCATIONAL STUDENT AND THE CREATION OF
Cai PRYs ;ICS MATERIAL. RESEARCH tFFDRTS "ARE LISTED AS CENTERING UPON:

S,1) Ine uEVeLUPMENRT OF A COMPUTER-BASED SEQUENTIAL “INTELLIGENCE TEST;

RERE

A
Ad

1

SN

¢} AUAPTATION OF Tnk GENERAL APYIITUDE TEST BATTERY TO ON~LINE
PAESENTATION; ARD 3} REPLICATION OF PRIOR STUDIES CONTRASTING THE
tFFthb OF GKADIENY AND FULL~RESPONSE FEEDBACK ON IMMEDIATE LEARNING.

AD RETENTION. (AUTHOR/ZPB).
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MI1TZbwLy HARULD Eo 3 BRANDUNs GEDRGE e

EAr eRIAcNTATION W1tH COMPUTER—-ASSISTED INSTKULTIDN In TECHNICAL
EwULATIUN. SEMI-ANNUAL PROGRESS REPORT. . .
OrriCE UF EOUCATIEN: tuﬂtw)» WASHING TONy D.C. BUREAU DF RESEARCH. '
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bU e .
ACTIVATIES CunDulToD DJURING THE PERIOD JANUARY 1966-JUNE 19866 AS PART

OF I FENASYLVARIA ST1ATE UNIVERSITY COMPUTER-ASSISTED INSTRUCTION
{ual) PRUSEST ARE ACPORTED. THE OBJECTIVES OF THE PROJECT ARE
DELCRAIBED iN A PREIOUS ODOCUMENT (IR 000 511). THIS REPORT.FIRST
PROVIUES luFURMAT =N ON THE PHYSICAL FACILITIES AND EQUIPMENT USEn IN
Trls &TAGE OF THE PROJECT. NEXT, THE DEVELOPMENY OF CAI CDURSE
MATE<iALS Fur TEChAICAL EDUCATION IS DESCRIBED; A SUMMARY OF . ALL
COUnsE MAToRIALS DEVELUPED, TESTED AND REVISED IS GIVENs FOLLOWED BY
DeTAILS A3JU1 CUUKSE s>uwUENCES IN ENGINEERING SCIENCE, TECHNICAL
Ma THEMA 1ICS, NUMbER SEQUENCES, ANUG COMMUNICATIONS SKILLS (SPELLING).
FOUx LATEGORIES OF RESEARCH ON CAI AND EDUCATIONAL VARIABLES ARE ALSO
DiSLquED. TAESE INVULVE: 1) FEEDBACK, PROMPTINGy AND OVERT
GREKELTION PROCEUURES IN NONBRANCHING CAL PROGRAMS: 2) THE EFFICIENCY
OF TYPEwRITER INTERFACES; 3) UDEFRICITS IN INSTRUCTIONAL TIME RESULTING
Fioaro 1dE TYPEWRITER INTERFACE; Adi #4) THE EFFECTS OF ROTE .
RJILE-LIZ AKNING ON TRANSFER OF TRAINING. {(AUTHOR/PBIla

Eovti¥ 8 o.

MITzELy HARUOLD Ee 3 BRANUON, GEUORGE L

EAPeKIMENTATION WITd COMPUTER—-ASSISTED INST&UCTIDN 1IN TECHNICAL
BEUJLATIUN. SEMI—ANNURL PROGRESS REPORT.

OFFLLE OF cUUCATION (DHEW)y WASHINGTONy G.Ce BUREAU Gr RESEARCH.
(Kif.ubb() U4} e

RIEAUGT 4.

bb. E -

A REFORT 1S GIVEN OF Tht ACTIVITIZS CARKIEQ QUT DURING THE FIRST .
Sl MUNTHS OF A COMPOUTER-ASD 15Ted INSTRUCTION (CAI)} PROJECT AT
PENSYLVANLA STATE UNIVERSITY, BEGUN IN MAY 1965. THE PROJECT'S
UsdELTIVES aRkE tISHIED aS: 1) TG DETERMINE HOW CAI CAN BE USED YO
PrESenT COxRE COURSES IN TeCHNICAL EDUCATIONS 2) TO PREPARE CAl
MATeR1ALS IN TECHRNICAL MATHEMATICS, ENGINEERING SCIENCE. AND
Lﬂhmdul»@TlSN SKILLS FOR POST-SECONDARY STUDENTS: 3) TO TRAIN
Inbiviouals TU PREPARE LAL MATERIALS AND T0O RESEARCH COMPUTYER
AFPLICATIONS 1n TelmNICLal IDUCATION; AND 4) TO DISSEMINATE
I4FCRMATION ApJddT wAle THE FIRST SZCTIDN OF THE REPORT DEALS WITH
The PHYSICAL FACILLTIES PROVIDEU BY THE UNIVERSITY AND THE EQUIPMENT
CONFIGUKAVLION UsELy whilE Tof FOLLOWING SEGMENT DESCRIBES THE INITIAL

- .
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T CUwnot LEVELOPMENT ACHTIVITIES In Tok TECHNICAL EDUCATION SUSJECTS.

orlefk KePORTS UF neSEARTH FIRLDINGS ARE PRESENTED IN THE THIRD SECTICON
Al THE FINAL PART UF THE REPoRT CONSISTS GF AN APPENDIX WHICH
PRUVIDES AN EVALUATIVE REVIEW OF CA1 EFFURTS THROUGHOUT THE COUNTRY.
(AJTHUR /PB) »
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Friuviky PFREUGERICK C.

Erulall CNaL TECHANULOGY MRUGRAM, oUARTERLY TECHNICAL SUMMARY, 1
Dovooe e 1972 ToROWH b FeBRuaxkY 1973,

min FURLE »YSTEMS LOMAakD, WASHINGTGN, D.C. (B3802352).

Ricreb7g.

T3.

WORK un TreE LINCOLN TRAINING SYSTEM (LTS) CONDUCTED DURING THE PERIQD
Luventel BY TnlS RoPORT FOCJUSED UPON 1) APPLICATICNS RESEARCH FOR THE
LTS At 23 ON THE 1APLEAENTATION OF A SERIES OF EXPERIMENTAL DESIGN
Siutiede TEST RESuULTS SHOWED THAT PAIRS OF STUDENTS COULD SHARE
TERMINALSy WITH FZ:OBACK AND RecMEDIATION BASED ON ONLY ONE STUDENTSS
ResPUnas by THUS PEKBITTING MORE STUDENTS TO BE TRAINED AT LOWER COSTS.
STuuwenT DATA SUMMARIES FOR 1) THE EXACT PATH OF EACH STUDENT: 2) THE
DistniBJdT1Un OF rRAME TRANSFER AT EACH FRAME; AND 3) THE TIME PER
Frafiy, PROvEU VALUABLE FOURK LESSuN ANALYSIS AND THE EVALUATION OF
ALTeriNATIVE INSTRUCTIONAL STRATEGIES. THE MICROFICHE SELECTOR/READER
BRe~ubUARD AAS COMPLETED AND STUDIES WERE BEGUN INVOLVING ALTERNATIVE
AUuad KrAuvERSy A—Y POSLTICNING >CHEMES, AnD FICHE MANIPULATION
SYLHIeMS.  wAla FAoY ThESE STUDIES WwiILL SERVE AS THE BASIS FOR
UECISIGAS KEGARUING TAdE SOSYSTEMS UOF LTS—4., FINALLYy IT WAS
DET&nMINGD THAT TrHz PHROPOSED StLF-PROCESSOR FOR LTS5-4 WaS CAPABLE OF
LCuMMLET . RouulTION UF Tht RAW DATA STORED ON FILM, AND THAT THE FILM
UAaTA CHANNGL MORE THAR ADEQJATELY MET THE SYSTEM'S REQUIREMENTS.
{AUTHOR/PH) .
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pUTMANs ROBERT Ce; FRILK, FREDCeRICK Co

THE LINLILN TRAINRING SYSTEM: A SURMARY REPORT.

Aln FUKCe SYSTEMS (OMMARND, WASRINGTON, D.C. (BBBOZ2352]).

RitreBl4a.

T

T CURKENT STATUS OF ThRE LINCULN TRAINING SYSTEM (LTS} IS REPORTED.
Trilo DUCUMENT DESCRIBES LTS AS A COMPUTER SUPPORTED MICROFICHE SYSTEM
Wrilurms: 1) PROVIDES RaAkoulM ACCESS TGO VOICE QUALITY AUDIO AND 7O
GRAFPRICLS Z) SUPPUKRTS STULENT-LONTRULLED INTERACTIVE PROCESSES; AND
3} PG HIONS IN A VARLIeTY OF eKRVIRORNMENTS. THE REPORT QOFFERS A
OrialLe i ODESCRIPT RN UF LTS-3, THE (CURRENT EMBODIMENT OF THE SYSTEM
CoRuLePT QUTLINED aAsUvesy DISCUSSING ITS MICROFICHE READER TERMINALs
AJUIU RoCOrDINGy AulDIu READER, cDGICAL PKOCESSORy AND LESSONS.
RELULTS OF ThE rIcil TEST UF oL TS-3 ARE GIVEN, THE MOUST SIGNIFICANTY OF
wHilH INDICATE THAT A SYSTEM CAN BE DESIGNED WwHICH IS COST EFFECTIVE,
WHILH REDUCeS TRAINING TIME WITHOUT ADVERSELY INFLUENCING TRAINING
WUALITY y ANO WHICH civntaNCES THE PERFORMANCE OF LOW ABILITY STUDENTS.
FURThor ODEVELOPMERTS OAOWING QUt OrF THE LTS-3 PROJECT ARE ALSO
TwEATED . THESE HARDWARD MODIFICATIONS ARE EXPECTED TO RESULT IN
LTS—4y A STREAMLINGD AND SIGNIFICANTLY LESS EXPENSIVE VERSION -OF THE
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LTS I whllH tanHn LT5-4 LUNSULE Wikt ok CAPABLE OF STANU-ALDNE
UPERmTLUN WNL SELF—COWEALNED COMPUTATIONAL PUWER. (LB).
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Frllky FREUERICK C.

EvUTATIONAL TECRINGLOGY PRUGRAM . QUARTERLY TECHNICAL SUMMARY.s 1 JUNE
ThrlusH 31 AUGJUST 19724 ) : .
Alxn +URLE SYSTEMS LOMMAND, WASHINGTON, D.C. (BBBOZ352). , . -
RIEFEST4a . ”
i2a

Flouw TRIALS OF ThE LINCUOLN TRAINING SYSTEM (LTS-3) AT KEESLER AIR

FinlE 3.5 WERE CusPLETCD. FILFTEEN LESSONS OW THE MATERIAL COVERED

IN irnc Fiflo AEERK OF AN EBELECTRONICS CCURSE HERE PREPARED AND USED.

STUrENT S Usawe Trec 752 MATERLALS LEARKNED SLIGHTLY BETITER THAN

Furins wrl weCelview CONVENTIONAL INSTRUCTION, LOAER APTITUDE STUDENTS
PExrUnrmecy wELL s AND TAabERe WAS A 3723 SAVINGS IN TIME. THUSs DESPITE

Hlvrnck LaPliAaL COSTS e OVERALL OPERATING EXPENSES Tan BE REDUCEDs AND

THE >Y>iz% 1S COST eFFELTIVE. JHEREFGKEy PLANNING FOR FULL

EfioaEEniNG OEVELGPMENT AND UOPERATIONAL TEST OF A PRDODUCTION

PruUlulYre SYSTEM (75— IN wWHICH THc NEW TRAINING MEDIUM WILL BE

JSEL FOR AN ENTIRE COURSE OF INSTRUCTION, WAS UNDERTAKEN. EXTENSIVE
JEVLLOP MENT OF LESa0N MATERIALS AND THE INSTALLATION OF MICROFICHE
PeloUlTION rACIel1IES AT KEESLEK TECHNICAL TRAINING CENTER WERE
RECUAMERDED. HARUAMAKE DEVELOPMENT ACTIVITIES DURING THE QUARTER

Ihvrisbi ot 1} MICRULFICHE 3tLECTOR DEVELUPMENT, 2} AUDIOC READER SYSTEM
BoVLuOPMENT, 3) AULIQ CHaniEL EXPERIMENTS, &) DATA CHANNEL

PDEVELOPMENIy 5) A 2URvEY OF HIGH-RESCGLUTION FILMS, 63 THE ASSEMBLY OF

A SYSiER ScLF—-PROL-S50ny ANGD 7)) THE DEVELOGPMENT OF SELF-PROCESSOR

SOFTAHARce {AUTHUR/LE) . )
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KhalOlhvliny DAKIEL We

ARLIPs2TIC PROFICIENCY TRAINING PROWRAM DEVELOPED B8Y SCIENCE RESEARCH
axSUuLlaiesy INCe PRODUCT UEVELUPMENT REPORT NO. 1l

Jrricet JF PRUGRAM PLANNING AND EVALUATION (DHEW/DE), WASHINGTON, D.
we (o083 6Z2z74).

.'-\'..1 uAUG? L.

T

Triue ackOl SUMMARIZES THE DEVELOPMENT OF A COMMERCIALLY AVAILABLE
SRULKAY LN CUMPUTAfIONAL SKILLS WwHICH MAKES EXTENSIVE USE OF COMPUTER
«APrulL 1Tles. THE FIRST SELTION DESCRIBES THE ORGANIZATION, CONTENT,
~id LLS T OF THe MATERLIALSy AND THE PROCEDURES FOR USING THEM. THE
e Y PessDiN=Ly AND THe URGANIZATIONAL AND FUNDING SOURCES ARE THEN
valMey,  THREE PHASES IN THdE DEVELDPMENT PROCESS ARE NEXT IDENTIFIED:
11} INFURAMAL TRYOUISs (2) PROGRAM DEVELOPMENT USING THE APL/360
ROGRAMALING LANGUALE y ANU {(3) CONMVERSION TO (COURSEWRITER III
~ANLUIGEs FURAATLIvE EVALUATION DURING THE SECOND PHASE AND SUMMATIVE
sV ALUAT LON AFTER Tht THIRD PHASE ART DESCRIBED IN SOME GETAIL. FINAL
SLLHIUNS OF ThE RePdHKT OUTLINE THE MARKETING PROCEOVURES FOR THE
IROUMITy LTS DEGRE: OF ADUPTION, POSSIBLE FUTURE DEVELOPMENTS, AND
—uuh CRUCEAL UediIS1ONS In ITS ODEVELOPMENTAL HISTORY. [(MM).
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M112ELy HARDLD E.

EXPerIMeNTATION €118 COMPUTER—ASSISTED INSTRUCTION IN
VUCANIDNAL—iECHNICAL BUUCATION, 1965-1970. FINAL REPORT.

UFrliec UF EQUCATION (DAEW)y; WASHINGTONy D.C. (RNMQ66000).

RIEJoie? 2. .

?l- f

A COMFUTER=-ASSISTEL INSTRUCTION (CAI) PROJECT FOCUSED PRIMARILY ON
CURKLICULUM GEVELOPSENT IN THREE TECHNICAL AREAS: SCIENCE,
MATHEMATICS, AND CUMMUNICATION SKILLS. THE PROJECT ALSO SOUGHT 1) TO
DevELLP SPECIFIC CisJRSE MATERIaL AND METHGDS OF PRESENTATION: 2) TO
PROVIDE EXPLANATIUNS uF VARIDUS TECHNIQUES. AND STRATEGIES FOR DEALING
Wilh CUURSL DOVELUPMENTy WITH £MPHASIS CN THE EDUCATION OF VOCATIONAL
EUUCAIION IEACHERSS 3} TO EVALUATE AND AKTICULATE THE CCMBINATION OF
CAl WiTn OTHER EDULATIUNAL STRATEGIES, AND 4) BY MEANS OF CAREFUL
EXPEKIMeNTATION, TU DETERMINE uUPTIMUM FORMATS FOR
VOCATIONAL—TelaNICAL MAaTERIAL 1AUGHT wiTh COMPUTER ASSISTANCE. THE
FUOUK—Yz AK PROJECLT JSEL FIRST AN I8% 1410 COMPUTER AND THEN AN IBM
15063 PROGRAMS WERE In 1HE COURSEWRITER LANGUAGE. IN THIS REPORT THE
CUKKICULUM MATEKIAL IN MAITHEMATICS, SPELLING, ENGINEERING SCIENCE,
TESTING, ARD UCCUPATIGNAL GUIDANCE ARE PRESENTED IN SOME DETAIL,
ALONG WiTH TAE 3YSTEM3 PROGRAMS FOR DISPLAY AND CODING, RESEARCH
STUULES INTO EDUCATLONAL STRATEGIES AND EQUIPMENT EVALUATION, AND THE
FLGWCHANTS DEVELGPED BY THE PROJECT. JTHE DISSEMINAYION ACTIVITIES OF
THE PROJECT ARE SUMMARIZED. ' {JY).

FHFFREFREFEF A REREFRFREL F30R e e e do s arifeaosr o A d s s e ofe oo e sheor Spkolok ppop e e e sdeoofe ded
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IMPELLITTER Ly JUSEPH Tes FINCH, CURTIS R.

REVLICEW AND SYNThESIS JF RESEARCH ON INDIVIDUALIZING INSTRUCTION IN
VOCATIORAL aR0 TECHN IvAL EDUCATION.

OF¢iCt OF touCATIiuN {uhbEW)y WASHINGTONs DeC. (RMIEG000}.

Tlia

AN INTZGRATEU FRAMENORK FUOR INDIVIDJUALIZED INSTRUCTION IN VOCATIONAL
Ano TEOHNICAL BEDUCATION COULD CONSIST OF FIVE COMPONENTS, INCLUDING
Tt STUDENTy TEACHER ¢ ENVIRONMENT, INSITRUCTIONAL CONTENTs AND
MEclAaTiune IN THlS REVIEWy RESEARCH AND DEVELOPMENT MATERIALS
10ENTLIF a0 THROGUGH A COMPUTER StEARCH OF MATERIALS IN THE EDUCATIONAL
RebuwdRC =S INFORMATION CENTER (ERIC), ARE GROUPED ACCORDING TO THIS

* FaafenddKe  SCLTIGNS AxES (1) 1SSUESS IN THE DESIGN OF INDIVIDUALIZED

INSTRIUCTIUN,y EMPRASIZING THE THACHER COMPONENTs (2) STUDENT
CHARALTcRISTICS RESEARCHs EMPHASIZING THE STUDENT COMPONENT, {3)
cOulaTIuNAL TECHNULDGYy EMPHASIZING THE MEDIATION COMPONENT, (4)
INSTRUCTIONAL STRATEGIES, EMPHASLIZING THE TEACHER COMPONENT, AND (5)
INSTHRUL TIONAL SYSTuMS APPROACHES, EMPHASIZING RESEARCH WHICH TAKES A
MUz INTEGRATED APPROACH TO INDIVIDUACIZED INSTRUCTION. STUDIES
FraTiNe TO THE INSTRUCTIUNAL COMPORENT ARE LUOCATED THROUGHOUT THE
SELTIUNS. IT WaS RECOUMMENDED ThAT COUPERATIVE EFFORTS OF
PRALTIT LONERS ARD RESEARCHERS, INCLUDING DOCTORAL STUDENTS, ARE
NEEUEL 10 LMPROVE Tok CURRENT STATUS OF INDIVIDUALIZED INSTRUCTIDN.
WE MUST aLSD ACKNLALEDGE AND UTILIZE SELECAIED 'IDEAS: "AND DEVICES
INLTIALLY DEVELOPEU FOR MILITARY USE. (SB).
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PROGRAMMED ThSTRJICTION Ay EDULUCATIONAL TECHNCLOGY 1IN THE LANGUAGE
TEALHING FIELUE NEW APPROACHES TO JLD PROBLEMS, LANGUAGE AND THE
TeACHER S A SERIES 1IN APPLIED LINGUISTICS, VOLUME 9,

RLIEFEBT <. ; ) .

—il. »

StERING TO DETERMINE THE EXTENT TO WHICH EDUCATIONAL TECHNOLOGY 1S
REPRESTNTEL IN THE FIELD UF LANGUAGE INSTRUCTION, THIS STUDY PRESENTS
A TrRcE-PART SURVLY OF nISTORICAL DEVELOPMENTS AND CURRENT PRACTICES
IN THiS AREA. "PART ORE EXAMINES THE UEVELOPMENT OF PROGRAMED
{sMuCTI0N IN THc LANGUAGE FIELD, WHILE FOCUSING ON RESEARCH AND
DEVedrOpMENT AT Trmb UNLIVERSITY LEVEL s CUMPUTER-ASSISTED INSTRUCTION,
CobMMekC TAL AND FeDRRAL INVOLVEMENT, AND FOREIGN INTERESTS. ANOTHER
MAJUK SECTIUN DEALS WITH PROGRAMED INSTRUCTION AND THEURIES OF
LARLUAGE AND METHODDLOGY UF LANGUAGE TEACHING INCLUDING A REVIEW OF
TRENDS IN LINGUISTIL IHEORY, CKRIYIZISM OF PROGRAMED INSTRUCTION, THE
SYS1eMS APPROACH, ANw THE FUTURE UF PROGRAMED LANGUAGE-— LEARNING.

THE FINaL SECTION OISCUSSES THE PRACTICAL COMPONENTS OF A PROGRAMED
LAWGUAGE LuUUKSE INCLUDING: (1) ®DESIGNED LEARNING, ™ (2)
STEP-INCReMENT, (3} REINFORCEMENT, (4) CONDITIONING AUDITORY ABILITY.
{5) JUNoITIONING FOR SOUND PRODUCTION, (6) FROM SOUND TO WRITING, (7)
MORrolrUGYy (8) LeVELOPIRG LINGUISTIC SKILLSs (9) APTITUDE, AND (10)
ATHI1TJD . & BIBLIGGRAPHY 1S PROVIDED. (RL}. :
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Tobk uNDERLYING THLORY JF (OMPRERENSIVE ACHIEZVEMENT MONITORING IS
APPLIED AND ILLUSTRATED IR THIS SERMAN 1 LANGUAGE IRSTRUCTION GUIDE.
THIS CUMPUTER-URIENTED APPROACH TO INOIVIDUALIZING INSTRUCTION AND TO
STobENT EVALUATION MORITORS PRUGRESS IN EVERY BASIC IDEA AND SKILL IN
THE LANwUALE COURSE. MATERIALS JUSED IN THIS COQURSE INCLUDE ADVICE TO
STUSERTS ONS (1) YAKING THE TESTS, {(2) UNDERSTANDING C.AWM. RESULTS,
{33 oodelTIvesS aND COMPUTER SCOURING,s (4} SAMPLE STUDENT EVALUATION
REPLATS s (5} SamMPLE LEARNING PACKETS FOR THE TEXT ®VERSTEHEN UND
SPRzideEiYy, ARD (o) LEARNIMNG ACTIVITIES PACKAGES. TWELVE UNITS OF
INSIRUDTIONAL MATERIALS ON DEVELOPING CONVERSATIONAL SKILLS ARE

INCLUUEb' ‘RL}.
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EDU4S8z0.
VOUATLONAL-TECHNICAL EOULATION N AJMAN RESOURCE DEVELOPMENT IN

Frankuat A STATEWIDE EVALUATION. RECOMMENDATIONS OF ThHE FLORIDA
STAYE AUVISORY CUOUNCIL ON VOCATiIONAL AND TECHNICAL EDUCATION.
FLUKIOA STATE DEPT. OF EDUCATIUNy TALLAHASSEE. (HWP26250).
RILAFPRT L.

TOe

PrESENT 20 IN TWo SECTIONS, THIS REPORT CONSISTS OF RECOMMENDATIONS
BLSW UN GUALS SUGLESTED BY THE NaTIONAL ADVISORY COUNCIL AND THE U.
S. GFFICE OF EDUCATION, AND THE WORK QF A STUDY GROUP ORGANIZED AS
APPLNLL XES UNDER £AlH OF THE SAME GOALS. THE SUMMARY OF THE
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« REGLMmrMchoATIONS KEVEALED ThAT THE MAST FREQUENTLY ENCOUNTERED PROBLEM
WAS Iy TowuUbNLY T4 TheAT THE SYMPTUGMS UOF HUMAN DIFFERENCES WITHOUY
CunnslPDERING THE IMPLICATIDNS FUR EDUCATION. OTHER MAJOR NEEDS ARE A
TGTal MahaAwcMENT InFORMATION SYSTEM, aND COCRDINATION BETWEEN THE

MAJUR LULLLEGES AND Th: LUCAL CGUNTY OPERATED VOCATIONAL CENTERS.
{AUTHUR /U5 ) .
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AN Eol3217 Ga
AJ STUrLURJIwy LAWRENCE M.; KL&RE, GEDRwc R.
Ti PRUJECT CREATES. FIRST ANNUAL REPORT 1968-69.

Sie OFFICE Lr cudCATION (d!‘ltl’f}, HASHINUTON} D.Ce {RMQEO0C0O0) .
15 KlEreB70.

Yo 6% :

Ag PrudcT OREATES STANDS FUR COMBINED REZSUURCES FOR EDITING AUTOMATED
Te=CH1nG TO ENLIGHTEN STOUBENTS s Tre AdARVARD UNIVERSITY COMPUTER--ALIDED
INSTROUCTION LABURATOKY'®S PART OF YA MULTI~AGENCY DEVELOPMENTAL ADULY
SASIC cuwdCATION PRUsSRAM'. THE MAJOR EMPHASES OF PROJECT CREATES HAVE

BeEn AN THE AREA UGF PRUGRAM AND PRUCEDURE DEVELOPMENT FOR Aé

CUmMPUTISR-AIDED REVISION OF INSTRUCTIONAL MATERIALS AND THE AREA OF
COMPUTER INSTRUCTION OF READING AND LANGUAGE SKILLS. WORK HAS ALSO
BEck [DONE ON ANALYIIC—GENCZRATIVE COMPUTER PROGRAMS TO AID EDITORS AND
WRITERS 1N TEXT KREVISION, AND ON THE ODEVCLOPMENT OF NEW PROGRAMS FOR
AbULT BASIC EDUCATION. THE COMPUTZR ALDED INSTRUCTION TRAINING
REPuURTEL AAS CARRIED UUT IN THE LEARNING CENTER ESTABLISHED IN THE
ROXoJURY SELTLON OF BOSTONe THE FIRST TRAINING SESSION WAS STILL IN
PROLEZS> WHEN THo hePORT WAS WRITTENs AND DEFINITE TEST RESULTS WERE
Uk UnTAIRABLE. HUWEVER, THE WORK DONE BY PROJECT CREATES PERSONNEL
Fludw Trig INCEPTION OF THE PROGRAM TO THE TIME DF WRITING ARE COVERED
In ufTale UNDER Tht CATEGURIES: PERSONNELy PUBLICATIONS, MEETINGS,
ANU KESzARLA ANL DEVELOPMENT. AN APPENDIX CONTAINING- MOST OF THE
PUSLICA 1I08Sy TEChxICAL REPORTS AND NOTES MENTIONED IN- THE REPORT IS
OBTrinAELE FROM SYralLUSE UNIVERSITY. A GLOSSARY OF ACRONYMS,
PERSUNNEL LAST, AND A SCHEMATIC DIAGRAM OF THE PROGRAM ARE INCLUDED.
{:Hta
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Au MuurELDny L.Ce; REYNOGLUS, KOBEKT R.

Ti In oekVICe TRAININGL IN (OMPUTER ASSISTED INSTRUCTION FOR VOCATIONAL
Tt auHER 2. FINAL KREPORT.

S OrFicE UF EVULATIOR (UHEW)s WASHINGTONs D.C. (RMQ66000).

Io KLLJAGD Y .

Y 6o,

Ab Tril Frudood WAS T8E THIRD IN A PROPOSED 5—-PHASE PROJECT FOR
UEYeLDP ING VOCATIONAL EDUCATIUN CURRICULUM FOR JUNIDOR AND SENIOR HIGH
SCHCOOL STUDENTS. THIRTEEN VOCATIONnaL EDUCATION TEACHERS PARTICIPATED
Durlieb THE PERIGCD FROM JuULY 13 10 OCTOBER 15, 1966. A SPECIFIC
UGBJECTIVE FUR EACH PARTICIPANT WAS TO DEVELOP A 1-SEMESTER COURSE IN
H1S PaRTICULAR SUBJECT AKEA WHICH WOULD-BE USED IN ESTABLISHING A
CaMPUTER ASSISTED INSTXUCTION (CAI) CURRICULUM IN VOCATIONAL
EDUCATLIUN, THE DBJECTIVE OF COMPLETING A SEMESTER *S COURSE APPEARED
Tu.HAVE BEEN TU0 aMBbIT1OUS. FROM 50 TO 150 nOURS OF WORK WAS
REQUIRED TS PRODUCE Onk 40-MINUTE CLASS LESSUN. ONLY ONE TO ONE AND
ONE HALF CLASS LESSUN& COULD BE PREPARED ‘SINCE THE PARTICIPANTS SPENT
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12 muuxs Lo ProrAnral 1 cALR WEERy LDUIDL0C Ul tire vee oo o
UF o fewnd EATH wvosleo ol MONUAY ThRxOUGH THURSDAY, IN & WEEKS. THE
O3 a5 P0RTANT Sl IMPRDIMERT OF TAk PRCJECT WAS THE LACK CF
Ruerirol o lTY UF dne <al BEQUIPMENT. RECOMMz=NDATIONS AND GUIULELINES FOR
Futda rA0uxA43 anc LIS31TEde A >AMPLE COURSE SZCTIONy “"INTRSOUCTION
T wala PRIZLSSINGY rus CAL INSTRUCTICK IS INCLUDED IN THE APPENDIX.
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Ti abPretalnls TRIES A LU0-JP.

13 Lureeri.

Yo od. .

L2 LLULATIrS AT THs APPAL-CHIA EOoulaTIONAL LASDORATIRY IN CHARLESTON,
WLt VIabiINIAy haVE MUCIFIcD Thc EOJTATIOMAL PARX CONCEPT TO TAKE
ruventah Ur SChUUGE CLONSOubLIDATIUN wHILE MAINTAINING A PEKSUNAL
HeteTL00SNLP oEiWEkny TEACRER AWD PUPIL,. AS PRCOPDOSED, THE ELUCATIONAL
CIUPZRA 1LVE wIULu CORSEDT OF A LENTRAL FACILITY, JOINTLY CONSTRUCTED
Y tacucd SCnCOLS In 1rE AREA CONCERNED. FROM THIS FACILITY.
TocwcVlsS o cclTURES B8Y AASTER TEalHERS IN A WIDE ®RANGE OF SUBJECT
Matllen wRead J0uLyU BE TRandSMITIED 70 LOCAL SCHOOLS. A FLEET OrF
Muciie LASIRATORIES WAJLD BE SCHEDULED AND DISPATCHED FROM THE

eaTal FAsIulTy vo FARTICIPATING SCHODLS. PROPOSED COMPONENTS OF A
Co~it Ur Tribt Siec InCobuls BOLULATIOKAL TELEVISION, MOBILE FACILITIES,
corbulin AL815T20 INATRULTION, SHBRED COURSES, EARLY CHILDHOOD
Eudeellony w0 VOLATIDNAL GUIoANCE. fIELD TESTS ARE BEING CONDUCTED
Iin © ~PPucachlan iaTeS, cACH CONCENTRATING ON A4 SINGLE PHASE OF THE
PrLrolot oo~JdF e EVALUATLION HAS ALSO 2EEN UNDERTAKEN ON AN
leicesSrdice AaRALY Lls TeocunhnIut uESIGRED TJ AID IN-SERVICE TEACHERS IN
e Tokmihlne Thies vionch oF FREELOM A STULENT MAY BE ALLOWED IN
Eabmbsiing Hi¥bELfy wWaloef PERMITTING CONTROL BY THE TEACHER. THIS
AR TaCLE APPEARS Mfe Yeow_va 110N EAS,Y 0L, 29 NOL 10y MAY 27, 1968,
PGl 124 (uUAle
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T! Prasw Iy SedoaTiION TOURY FOR TUMORROW .
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Al L1+ vhini e A-EZAS UF A&5PINSISILITY—POLILY CONSIDERATION, PROGRAM
Funto B 1iw .y At FAQGRAM AUDMINISTRATION—EDUCATIONAL PLANNERS ARE
REL..YavelY unPREPARED 19 MAKE o=ClISIONS AFFECTING UrSAN EDUCATION IN
BLlb THe LaMEOLATE ANG THE OISTANT FUTURE. THESE THREE FUNDAMENTAL
AESFuwSLBILITIES InVOLVE (DENTIFYING EDUCATIONAL OBJECTIVES,
IPPorTUNLITLESy AND PRUSLEMS aND SOLUTIUONS, FORMULATING EDUCATIODNAL
PROVAAMS TU MEeT ink BWEEus THAT HaVE BEEN RECOGNIZED, AND EFFECTIVELY
Avitiis TERIine ThnE wE5ULTanT PRUGKAMS. Tok ESTASLISHMENT OF A
MeToCPILITAN COMLATION LUTLOUK STATION 1S PRCPOSED AS AN
I b el —InSTLIUTIONAL PLakalhG CENTER TU OFFER LOCAL UNITS UNIFIED
Iinruard (10w AND A COMMON SUOURCE UF =XPexT ADVICE. VARIOUS WAYS TO

cPrae AL JltLIce suCH a FACILLITY ARt OQUTLINED, INCLUDING SIMULATION
TelmvvidogSy FENEFLIT-LOST ANALY SISy AND PRUOGRAM BUDGETING. POTENTIAL
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Poeobtoetdo Wrlld Suln A FraULILITY CCduo HELP TO SOLVE INCLUDE
Tevie—tnzrhGY EXPENUITURE Fun Trt In{REASING PROIPORTIOR OF OLDER
ALGLI Sy Plux UTILIZATion oF INTeLLE=CTUsAL TALENTy THe 3EST USE OF
Lumrd iz IZED INFOUR=ATIUN SYSTeMS, AND VUCATIONAL TRAINING FOR THE
TootibvCutBICaLLY UlaPLACED WIRKER.  THIS ARTICLE APPEARED IN ®URBAN
AFF~iRS QUARTERLY o VOLUME L1, NJMBzrR 1y SEPTEMBER, 1986&. (JK).
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T4 Freatzond I Aol T BadIu ELULATIuNy A COMPILATION OF SELECTED PAPERS
Foad onodr nzr0OnTS P=ESz el AT TrE S0JUTHZASTERN REGION INSTITUTE FOR
Terutoa—TnaliERS 00 ALULT BASIL voudCaATIUN (FLORIDA STATE UNIVERSITY,
adoust 1l-¢o. 190l

Lo oalinnePT. i

Yoo 0O

Au o Stecieizu PaPeorsy ARY GROUP REPURTS FAUM a FLORILA STATE URIVERSITY
Trainiho Inv3T1TUTE ARE FRESENTED On PSYCAOLOGICAL AND SCCICLOGICAL
DimendIoNS LUF PUvENATY ARD ILLITERACYs ALULT BASIC EDUCATION METHODS
A UBJECTiveby PRInCIPLES OF anJLT LEARNING AND BEHAVIOR CHANGE, AND
KELaTed wuvioning 1. ToaoHER TRAINING ANUD PROGHKAM DEVELOPMENT. .
SPFrLlrll PrubpuiEdM aXEas TLUENTIFIED BY TEACHER TRAINERS, THE COVERALL
Prucbted Jr 10TATIFYiAG W#ITH ANU MOTIVATING THE UNDEREDUCATED, ADULT
Lendoroae cdunStulnNg, CURRICULUM PLANNING, AND READING INSTRUCTION,
Edaridnt L3 WF Lo T-uClluivAL MATERIALYSy ENLISTMENT OF COMMUNITY
S>drPunl y LJdho Aot FrRECTS Or cARLY CULTURAL DEPRIVATION, AND .
SThelusisd Aahd SULlozaTlUhs FOR O OIRKAIWING INDIGENTUS NONPROFESSIONALS
fovE AMGLL Tne Medo. TP I0E CONSIDEREZD.  TWO TABLES,y CHAPTER NOTES AND
RefFoncatbsdy aPreacltAedy ahd A Auusr OGF Tht LEARNING PROCESS ARE ALSOD
InCiGomw. (LY).
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By Molioiie ~NDs WIbrolre A .

Tl Jarninidt ReseAnlnd JT 101 ZTRG AaN—COMPUTER INTERACTIONS, PROMISE AND
T SN

le Cudnkri.

Yoo Ofe

Ap Trhc PAPER sA>S PrESsNToU A5 FART OF THE AVIONICS PANEL PROGRAM ON
NaTunal AYD AxTIFICI AL LIl PRUOCESSORS, SPONSORED BY THE ADVISORY
GrLur rth AbrCNAUTIC AL RESEARCH ARNYD DeVel OPMENT, NATO., SEVERAL
Crectr{ufn PRIOPCSITIONS In REGARD TO MAN AND THE COMPUTER ARE
UFFenzs.  Tre NaTURt OF TRAINING REXEARCH IS EXaMINED. THERE 1S ALSO
A helor Cr1=GURLIZ-f1IDN UF HUMAR peHAVIGR TO SUGGEST SOME OF THE USES
Acdu dudc owr inE DIFFICULTIES IN TrE UTLLIZATION OF COMPUTERS IN
TrainiNe RESrAdilne. Trc ROLE UF THE TRAINING RESEARCH PSYCHOLOGIST
DEALialb WlTh LaAnGE GRUJPS OF PPt IWN MASS INSTRULCTION IN A MILITARY
SETTaaG 15 OUlscusstu, a5 IS The IMPORTANCE OF THE CUMPUTER FOR DATA
PRUCESY ING aNU AS A Tudt FOR SIMJULATING COUMPLEX BEHAVIOR. THIS
SUCUMENTYy AL—BDa=tLloy 1S5 AVAILABLE FROM TAE CLEAKINGHOUSE FUOR FEDERAL
S ienTiriC aAND TEumIcAacl INFORMATION, SPRIWGFIELDy VA. 22151,
HLCnGrICHE 30405a HARUCOPY 53400, (AUTHOR )Y »
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1L Prdusedmod INSTRuUCTLION IN THE onlTlshH ARAED FORCES, & REPORT ON
net_Anlh Anw DEVELOPMENTS

1S Ll Te.

Y 67 .

£ THE 2aiT151 ARMEY ScRVICES HAve aPPLIZL FPROGRAMING IN SCHOLASTIC
Suouvrelz>e A MARKREG [P rQOVeEsAERT I8 THe TECHNOLOGY OF TRAINING HAS
neESew bzl 1ty THy bowcroPienT GF & MURKE SYSTEMATIC DERIVATICN OF
fnmonive O=JeCTivedy CooSEn ASSESSMoint OF KNGWLEDGE AND ABILITY OF
Foelivtiot STUutnTSy mae MURE ALLWxATE SPcCIFICATION OF CONTENTS
Yz ineedy Aol MATERLALY Fun Tr4tdses eFFICTENCY IN TERYS OF
Pormrund ot 3TALUAWS afe CUOST cFfecTivVEANESS. ACAPTIVE TEACHING
imlmade 2YSToMz Abkz SolorbisFde 1v IWSTRUCTION OF KEY30ARD AND RADAR
TALILsy FAJLT FINUING ARD LEWNbERAL ULOMPREHENSION, WHILE COMPUTER-BASED
ust~ouil8s 5YSTEAY Ak UlIelsbe 1IN ACulSITION OF «KNOWLEDGE.
Aol aFReAD UsE UF PREOLRAMINSG WiJru aPRUVE TRAINING BY REDUCING
veftedta U INSTRULCTIKS AND IASTAUCTION Fl%Ey INCREASING KNOWLEDGE AND
Prurlei anlyYy AND Tz muUMBix OrF TRAINED PERSONNEL. FUTURE MILITARY
KeooAnCm MJsT orAL Wit;m SJCA PrudlEMS AS—DEVELOPING NEW PROGRAMING
sTYere> Javy dovioks Ao MORE SUlTadLt CRITERIA FOR JUDGING PROGRAM
EEFreiiviwesoy ANL EVALOATING Tme KULE OF THE INSTRUCTYOR. (THE
oodMEN G le.ltloed> A FOLD—CUT Tagit OF CLASSIFICATION OF TRAINING
AR Zrmo A.cJ IwaTRUCTIIDNAL METAODS: 1 THIS DOCUMENT 18 AVAILASBLE FROM
Her astdoSTY 'y STaEIONRY JFFICE, LuNDUN, ENGLARD. (PT).
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AN TLUiowl L.
ad Jeiblinoy TeD. 3 alNu GThDRS.
I Uome adilY ndMAN FacdUhos nEIZARCH adu DEVELOPMENT AMNWUAL CONFERENCE,
Invoiviovar and SHALe—JdelT Txalalne FOn QUMBAT UPERATIONS (12THs FORT
ctnnine e GeOxkGIlasy U2 Tlpck 1960).
In CudatbLel .
YR &1
A3 AL Zonaruil 1w THo AkchA UF MILITARY TRAINING AND TRAINING METHODS WAS
Ko dsainde Bay ASSESSeD FOR (1) 1TSS HelLevaANCE TO MODERN COMBAT
JPzrmaiicNy t13c8T1rICATLION OF COMBAT TasKS, CEVELOPMENT OF SKILL
lnmidiney ~au cVabeaTidN) AND {2 17S EFFICIENCY (KEDUCED COST AND
Tioie mao law~zatil TRAINES PROFICIZWO Yy GR 30Trt) e CaASES OF EFFECTIVE
N Lwmbbl s Lo USE UF WEAPLNS (TRAIRFIRE ARD RIFLEMAN SERIES), LAND
NaviuaT 108, Ay UF-KRATLION AS SwUAu mEMBER AND LEADEK WEKE CITED.
ratbredcIve LTEPS WERE ESTABLISHeD rFOR TRAINING 1IMPROVEMENT AND
Ivelderch SULSH ACTIVITLIES AS—ANALYSIS OF TRAINING OBJECTIVES,
LETedaTukE AND PSYCHOLOGICAL LEARNING FACTORSs AND OETERMINATION OF
e>Sel. Tl e SUcJdiECTSy SKILLSy AND PEXrORMANCES. IMPROVED PROGRAMS
RiovL T2 In EoeimMInaliin UF LECTURESy MORE INDIVIDUALIZED INSTRUCTION
ArenCid oA s PLACEMENT OF in3TrulilJdsy AND REALIZATION OF THE
Ioborkaee UF LROuy PRACLTICE Anu FeoDEalK. AFTER DETAILED REPORTS OF
Prdunsdol 18sTRUCTIONy ELuCaTltavar TELEVISIGN, AND COMPUTER ASSISTED
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Effects of Computer-Based Teaching On
Secondary School Students

James A. Kulik, Robert L. Bangert, and George W. Williams
University of Michigan

This article used quantitative techniques, or meia-analysis, to integrate find-
ings from 51 independent evaluations of computer-based teaching in Grades
6 through 12. The analysis showed that computer-based teaching raised stu-
dents’ scores on final examinations by approximately .32 standard deviations,
or from the 50th to the 63rd percentile. Computer-based instruction also had
smaller, positive effects on scores on follow-up examinations given to students
several months after the completion of instruction. In addition, students who
were taught on computers developed very positive attitudes toward the com-
puter and positive atiitudes toward the courses they were taking. Finally, the
computer reduced substantially the amount of time that students needed for

learning.

Programs for computer-based teaching
have come a long way in the 20 years since
they were first developed. Today’s pro-
grams come in a variety of sophisticated
shapes and sizes and show few traces of their
origins in B. F. Skinner’s modest, fill-in-
the-blanks teaching machines. The pro-
grams tutor and drill students, diagnose
learning difficulties, prescribe remedies for
problems, keep records of student progress,
and present material in print and diagram
form. Intheir own way, they do nearly ev-
erything that good teachers do.

Pioneers in the area believed from the
start that CBI would bring great benefits to
studenis and teachers (Gerard, 1967).
Among the benefits expected for learners
were better, more comfortable, and faster
learning, since students would learn at their
own pace and at their own convenience; op-
portunities to work with vastly richer ma-
lerials and more sophisticated problems;
personalized tutoring; and automatic mea-
surement of progress. Benefits for teachers
were to include less drudgery and repetition,
greater ease in updating instructional ma-
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terials, more accurate appraisal and docu-
mentation of student progress, and more
tirme for meaningful contact with learners.

Has computer-based instruction produced
such benefits? Soon after its introduction,
educational researchers started to design
evaluation studies to answer this question.
In a typical study, a researcher divided a
class of students into an experimental and a
control group. Students in the experimental
group received part of their instruction at
computer terminals, whereas those in the
control group received their instruction by
conventional teaching methods. Attheend
of the experiment, the researcher compared
responses of the two groups on a common
examination or on- a course evaluation
form.

Although these evaluation studies pro-
duced potentially valuable information on
the effects of computer-based feaching, the
message from the studies was not immedi-
ately clear. One problem was that each
evaluation report was published separately.
The total picture was therefore not easy to
see. Another more serious problem was that
studies were never exact replications of one
another. The studies differed in experi-
mental designs, settings, and in the types of
computer applications they investigated.
And, worst of all, evaluation resuits differed
from one investigation to another. Findings
from different studies were never exactly the
same. .

Reviews were therefore written to bring
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the separately published studies together
and to find the common threads among their
results. The reviews that appeared were of
two basic types: box-score reviews and
meta-analyses. Box-score reviews usually
reported the proportion of studies favorable
and unfavorable toward computer-based
instruction, and often provided narrative
comments about the studies as well. Re-
viewers using Glass’s meta-analysis (Glass,
McGaw, & Smith, 1981) took a more guan-
titative approach to their task. Meta-ana-
lysts used {a) objective procedures to locate
studies; (b) quantitative or quasi-quantita-
tive techniques to describe study features
and outcomes; and (c) statistical methods to
summarize overall findings and to explore
relationships between study features and
outcomes.

Reviewers using box-score and narrative
methods usually concluded that computer-
based teaching was effective in raising stu-
dent achievemnent, especially in elementary
schools. Vinsonhaler and Bass's review
(1972), for example, reported that results
from 10 independent studies showed a sub-
stantial advantage for computer-augmented
instruction. Elementary school children
who received computer-supported drill and
practice generally showed performance gains
of 1 to 8 months over children who received
only traditional instruction. Jamison,
Suppes, and Wells (1974) also concluded
that computer-based teaching, when used as
a supplement to regular instruction at the
elementary level, improved achievement
scores, particularly for disadvantaged stu-
dents. At the secondary and college level,
these reviewers concluded, computer-based
teaching was at least as effective as tradi-
tional instruction and sometimes resulted in
substantial savings in student time. Ac-
cording to Edwards, Norton, Taylor, Weiss,
and Dusseldorp (1975), computer-assisted
instruction often produced better resuits
than did conventional teaching on end-of-
course examinations, but not on retention
examinations. These reviewers also noted
that computer-based teaching reduced the
time it took students to learn.

Hartley (1977}, who was the first to apply
meta-analysis to findings on computer-based
instruction, focused on mathematics edu-
cation in elementary and secondary schools.

She reported that the average effect of
computer-based instruction in this area was
to raise student achievement by .41 standard
deviations, or from the 50th percentile to the
66th percentile. Hartley also reported that
the effects produced by computer-hased
teaching were not so large as those produced
by programs of peer and cross-age tutoring,
but they were far larger than effects pro-
duced by programmed instruction or the use
of indi¥idual learning packets. Finally,
Hartley noted that although correlations
between study features and ocutcomes were
not generzally high, a few study features sig-
nificantly affected study -outcomes., She
pointed out, for example, that elementary
students fared better with computer-based
teaching than did secondary students.
Burns and Bozeman (1981), like Hartley,
used meta-analysis to integrate findings on
computer-assisted mathematics instruction
in elementary and secondary schools. These
reviewers found overall effect sizes of .45 for
computer-based tutorial instruction and .34
for drill and practice. They found virtually
no evidence of a relationship between ex-
perimental design features and study out-
comes. Kulik, Kulik, and Cohen (1980) used
meta-analysis to reach conclusions about the
effectiveness of computer-based college
teaching. They found that computer-based
instruction raised the examination scores of
college students by approximately .25 stan-
dard deviations. Computer-based teaching
also had a moderate effect on the attitudes
of students toward instruction and toward
the subjects they were studying. Finally,
Kulik et al. (1980) reported that computer-
based instruction reduced substantially the
amount of time needed for instruction.
Kulik (1981), reviewing evidence from his
own quantitative synthesis of findings and
from Hartley (1977), concluded that the ef-
fectiveness of computer-based teaching is a
function of instructional level, at least in
mathematics education. Hartley found that
computer-based teaching raised examina-
tion scores in mathematics by approximately
.4 standard deviations at the elementary
level and by approximately .3 standard de-
viations at the high school level, and Kulik
reported that computer-based teaching
raised examination scores by only .1 stan-
dard deviation in mathematics education at
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the college level. Kulik suggested that at the
lower Jevels of instruction, learners need the
stimulation and guidance provided by a
highly reactive teaching medium. At the
upper levels of instruction, a highly reactive
instructional medium may not only be un-
necessary but may even get in the way. Col-
lege learners apparently profit from working
by themselves on problems before receiving
individual evaluations and prescriptions for
further work, .

This article uses meta-analysis to shed
further light on the effectiveness of com-
puter-based teaching. Its specific focus is
computer-based instruction in Grades 6-12.
The article is meant to answer the soris of
questions commonly asked by meta-ana-
lysts: How effective is computer-based
teaching? Is it especially effective for cer-
tain types of cutcomes or certain types of
students? Under which conditions does it
appear to be most effective?

Method

This section describes the procedurss used in locating
studies, coding study features, and quantifying out-
comes of studies  The procedures described here are
stmlar to those used in other meta-analytic studies by
Kulik and his assuciales (e g., Kulk, Kulik, & Cohen,
197%a, 1979b, 1980).

Sources of Data

The first step in this meta-analysis was to collect a
large number of studies that examined effects of CBI
on secondary school children.! We began the ¢ollection
process by computer searching three databases through
Lockheed’s DIALOG Onhine Information Service: ERIC,
a data base on educational materials from the Educa-
tional Resources Infermation Center, consisting of two
files, Research in Education and Current Index to
Journals in Education; Comprehensive Dissertation
Abstraets; and Psychological Abstracts. We developed
special sets of key words for the three different data
bases The bibhiographies in articles located through
the computer searches provided a second source of
studies for the meta-analysis

In all, these bibliographic searches yielded a total of
51 studies that met the guidelines for inclusion in our
final pool of studies These guidelines were of three
sorts. First, the studies had to take place in actual
classrooms in Grades 6-12 Studies carried out at
higher or lower grade levels and studies describing
laboratory analogues of classroom teaching did nol meet
this guideline. Second, studies had to report on mea-
sured outcomes in both CBI and and contro classes.

Studies without control groups and studies with anec-

dotal reports of outcomes failed to meet this criterion

And third, studies had to be free from crippling meth-
odological flaws. Excluded from the pool of useable
studies were those in which treatment and control
groups differed greatly in aptitude and those in which
a criterion test was unfairly “taught” to one of the
comparison groups.

In addition, we established guidelines to ensure that
each study was counted only once 1n our analysis
When several papers described the same study, we used
the most complete report for the analysis When the
same instructional outcome was measured with several
instruments in a single paper, we pooled the results from
the instruments to obtain a composite measure. Fi-
nally, when z single paper reporied findmgs separately
for different school subjects, we pooled results from the
various subjects to obiain a composite result  These
guidelines kept studies with more detailed analyses (i e,
many test scores and many subgroups) from having a
disproportionate influence on overall results.

Characteristics of Studies

The next step in the meta-analysis was to develop
variables and categories for describing features of the
studies The first of these variables covered type of
computer application, and had five categories: drill and
practice, tutoring, computer-managed teaching, simu-
lation. and programming the computer to solve prob-
lems. In drill-and-practice studies, brief lessons were
administered to the student at a computer terminal as
follow-up exercises o a teacher’s presentations. In
tutoring studies, the computer program provided the
presentation as well as the practice. In studies of
computer-managed teaching, the computer evaluated
student performance, diagnosed weaknesses, and
guided students to appropriate instructional resources.
In simulation studies, students explored relationships
among variables in models simulating aspecis of social
or physical reality. Finally, in the programming stud-
ies, students programmed the computer to solve prob-
lems 1o the fields they were studying.

Two other variables were needed to describe differ-
ences in the use of the computer. The first of these
variables indicated whether the computer served as a
supplement to or substitute for conventional teaching.
In studies in which the computer served as a substitute,
it replaced teacher presentations, readings, assignments,
or some combination of these. In studies where the
ecomputer served as a supplement, it did not replace
regular course elements, but instead served as an ad-
ditional resource for students. Another variable indi-
cated the duration of the study. In some studies the
computer was used in instruction for a full semester or
even longer, whereas in other studies the computer was
used for only a single unil, sometimes for as ittle as a
week or two of instruction.

Studies differed not only 1n their use of the computer
but also 1n other features To describe these additional

T A complete list of studies used in the analysis de-
seribed in this article is available from James A. Kulik,
Center for Research on Learning and Teaching, The
University of Michigan, 109 East Madison Street, Ann
Arbor, Michigan 48109
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features, we defined 11 more variables Five of these
variables covered aspects of the experimental design of
the studies” random versus nonrandom assignment of
sludents to comparisen groups, control for teacher ef-
fects by using the same teacher for both experimental
and control groups, control for historical effeets by use
of concurrent experimental and control groups, control
for scoring bias through use of abjective examinations,
and control of author bias through use of commercial
or standardized examinations. Three other variables
described features of the course settings, including class
level of students, subject matter, and average ability
level of studenis. One variable indicated whether
course materials were produced commercially or locally.
And finally, two variables described publication features
of the study: the manner of publication of the study
and the vear of publication.

Two of the study features initially selected for cod-
mg—coniral for historical effects and control for scoring
hias—proved 1o be of ittle use because studies showed
almosi no vanation on these features. In almost all
studies, experimental and control groups were taught
during the same semesters, and objective examinations
were used as the criterion of student achievement
Because there was hitle vanation in these features, they
«ould not possibly explain observed variziion in study
outcomes. These variables were therefore dropped
frorm the analysis at an early point, leaving 12 variables
that might explam variation in study outcomes.

Study Outcomes

The 51 studies contained findings on effects of CBI
in six major areas: final examination performance,
performance on retention examinations, attitude
toward subject matier taught in the experiment, atti-
tude ioward compulers, attitude toward instruction,
and time to learn.  Examination outcomes were hased
on iests administered {o studenis in both CBI and
conirol classes  Attitudes toward computers, subject
matter and mstiruction were based on self-report re-
sponses to guestionnaire items or scales. Student
learning Limes were recorded in minutes.

To quantify cutcomes in each of these areas, we used
the Effect Size (ES), defined zs the difference between
the means of two groups divided by the standard de-
viation of the control group (Glass, McGaw, & Smith,
1981) For studies that reported means and standard
deviations for both experimental and control groups,
we calculated ES from the measurements provided.
For less fully reported studies, we calculated ES from
statisties such as ¢ and F, using procedures described
by Glass, McGaw, and Smith (1981).

To make our study more similar to traditional re-
vigws, we also examined the direction and significance
of differences in instructional outcomes in CBI and
contro] classes. On the basis of results, we classified
each outcome on the following 4-point scale: 1 = dif-
ference favored conventional teaching and statistically
significant, 2 = difference favored conventional teachmg
but not statistically significant; 3 = difference favored
CBI but not statistically significant; and 4 = difference
favored CBI and statistically significant.

In our previous meta-analyses of research on col-

-

lege-level programmed, audiotutorial, and computer-
based instruction (Kuhk, Cohen, & Ebeling, 1980, Kulik
et al., 1979b, 1980), we reported that different measures
of effect size agreed remarkably well when applied to
the same dataset. This also turned out to be the case
in the present analysis. For 34 of the studies with data
on achievement outcomes, for example, we were able to
caleulate both ESs and scores on the 4-point scale re-
flecting direction and significance of observed differ-

- ences ‘The correlation between the two indices was .77,

Because correlations between indices were generally so
high, we were able to write regression equations for
“plugging” effect-size measures for cases with some
missing data. For example, when a study did not give
any indication of within-group variances but did report
the direction and significance of the difference between
experimental and control means, we were able to use the
score on the 4-point scale Lo estimate ES with a high
degree of accuracy.

Results

This section describes the effects of CBI
on student achievement on final examina-
tions and retention examinations; on student
attitudes toward subject matter, computers,
and instruction; and on amount of time
students needed to learn.

Final Examinations

In 39 of the 48 studies with results from
final examinations, students from the CB1
classreceived the better examination scores;
in the 9 other studies, students from the
conventional class got the better scores. A
total of 25 of the studies reported a statisti-
cally significant difference in resulis from
the teaching approaches. Results of 23 of
these studies favored CBI, and resulis of 2
studies favored conventional instruction.
The box-score results therefore strongly fa-
vored CBIL. -

By using the index of effect size ES, we
were able to describe the influence of CBI
with greater precision. The average ES in
the 48 studies was .32; the standard deviation
of ES was 42; and its standard error was
.081. This average ES implies that in a
typical class, performance of CBI students
was raised by .32 standard deviations. To
interpret this effect more fully, it is useful to
refer to areas of the standard normal curve.
Using this guideline, we see that students
from CBI classes performed at the 63rd
percentile on their examinations, whereas
students who received only conventional in-

——
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Figure 1. Distribution of effect sizes for 48 compara-
tive studies of student achievement i computer-based
and conventional classes (chbi = computer-based in-
struction) ’
struction performed at the 50th percentile
on the same examinations. Or put in an-
other way, 63% of the students fromrLCBI
classes outperformed the average student
from the control classes.

Although the effect of CBI was moderate
in the typical study, the size of effect varied
from study to study (Figure 1). Effects of
CBI ranged in size from high positive (e.g.,
an increase in achievement scores of ap-
proximately 1.5 standard deviations in two
studies) to moderate negative (e.g., a de-
crease in achievement of approximately .5
standard deviations in two other studies). It
seemed possible that this variation in study
outcome might be systematic, and we
therefore decided to carry out further anal-
yses to determine whether different types of
studies were producing different results.

Further analysis of the data, however, did
not disclose any strong reldtionships be-
tween study features and final examination
scores. Only two of the features listed in
Table 1 had effects on examination scores
that reached borderline levels of statistical
significance. These features were year of
publication and duration of the study. Ef-
fects on final examinations tended to be

o

somewhat higher in more recent studies (r =
27, p <.10). Effects were also greater in
studies of shorter duration {r = .29, p <
0.

Table 1

Means and Standard Errors of Achievement
Effect Sizes for Different Calegories of
Studies

Effect size
Number ——
Coding categories of studies M SE
Use of computer
Managing .11 .33 12
Tutoring 11 B .18
Simulaiion 5 49 33
Programming 8 20 .08
Drill & practice - 11 27 11
Implementiation
Supplement 14 21 10
Substitute 33 36 .08
Random assignment of
sutbjects
No 26 34 07
Yes 18 32 12
Control for instructor
effect .
Different instructor 24 .30 08
Same instructor 16 28 A0
Control for author bias
in test
Local test 18 .33 13
Commercial test 29 31 .06
Duration in weeks
4 weeks or less 8 56 26
5-8 weeks 16 .30 02
More than 8 weeks 18 20 .08
Average ability of
students
Low 11 45 13
Middle 8 39 15
High . 1 13 .18
Grade level
6-8 12 .29 1
9-12 32 34 .08
Subject matter
Mathematics 27 24 08
Science 11 31 .15
Other 10 50 .15
Source of publication
Unpublished i3 21 11
Dissertation 24 30 09
Published 11 47 .15
Year of publication
Before 1970 6 .27 08
1970-1974 31 27 .08
1975-1979 10 A6 .16
Production of
materials
Local 34 .33 - .08
Commeraial 10 - 29 14
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Retention Examinations

The five studies with follow-up examina-
tions investigaled retention over intervals
ranging from 2 to 6 months. In 4 of the
studies, retention examination scores were
higher in the CBI class, but none of these 4
retention effecls was large enough to be
considered statistically significant. In the
remaining study, retention examination
scores were significantly higher in the control
class. The average ES of .17 favored CBIL;
the standard error of ES was .16,

Attitudes Toward Subject Matter

Ten studies reported results on students’
attitudes toward the subject matter that
they were being taught. In 8 of these stud-
ies, student attitudes were more positive in
classrooms using CBL. Only 8 of the 10
studies, however, reporied an effect large
enough to be considered statistically reliable.
In 2 of the 3 studies, the effects favored CBL
The average IS was .12, a very small effect;
the standard error of ES was .084. Because
the total number of studies of student atti-

- tudes was so small, we did not attempt to
compare attitudinal results in different
_subgroups of studies.

Attitudes Toward Computers

Four studies reported results on student
attitudes toward. computers. In each of the
4 studies, student attitudes toward com-
puters were more positive in the CBI class,
and in 3 of the studies, attitudes were sig-
nificantly more positive among students who
used CBL. The average ES was .61, and the
standard error was .21.

Attitudes Toward Instruction

Anocther four studies reported on student
ratings of the quality of instruction in CBI
and conventional classes. In each of the
studies, the students from the CBI classes
expressed more favorable ratings, but none
of the.differences between classes was sta-
tistically significant. The average ES in
these studies was .19, with a standard error

-

of .050. This effect is a very small one at
best.

Time to Learn

Only two studies contained comparative
data on the amount of time students took to
learn. In 1 of the studies {(Hughes, 1973)
students spent 135 minutes on instruction
and study when taught with computers, and
220 minutes when taught in-a conventional
manner. The 39% savings in time was
equivalent to an ES of .78. In the other
study (Lunetta, 1972), students spent 80
minutes on instruction and situdy when
taught with computers, and 745 minutes
when taught conventionally. The 88% sav-
ings in time was obviously great, but we were
unable to calculate Glass’s ES for this effect
because Lunetta did not report within-group
variances.

Discussion

Our analysis showed that computer-based
teaching raised final examination scores by

approximately .32 standard deviations, or

from the 50th to the 63rd percentile. Com-
puter-based teaching also raised scores on

follow-up examinations given several months

after the completion of instruction, but these
retention effects were not as-clear as the
immediate effects of . computer-based
teaching. In addition, students who were
taught on computers developed very positive
attitudes towards the computer and also
gave favorable ratings to the computer-based
courses they were iaking. Finally, the
computer reduced substantially the amount
of time that students needed for learning.
These findings were consistent with pre-
dictions from Kulik’s {1981) model de-
scribing effects of instructional technology
on school learning. The model suggested
that computer-based teaching would be
more effective at the secondary level than it

has been at the college level, and this is ex- '

actly what we found. Most of the findings
from this meta-analysis were also consistent
with findings reported in other reviews.
Fasrlier box-score and meta-analytic reviews,
for example, also reported moderate size
effects on final examination scores from

1 - —

vt

-

-



e m =

i

EFFECTS OF COMPUTER-BASED TEACHING - 25

computer-based teaching, and a number of
the reviews (Edwards et al, 1975; Jamison,
Suppes, & Wells, 1974; Kulik et al., 1980)
also stressed the potential importance of the
computer in saving instructional time.

A few of our findings. however, introduce
a new note into reviews of effectiveness of
computer-based instruction. Edwards et al.
{1975) once suggested, for example, that
compuier-based teaching has negative ef-
fects on retention of learning. We found, on
the other hand, that effects on retention
measures were basically positive, but notso
clear as effects on measures of immediate
performance. QOur findings on attitudes also
came as a small surprise. Other reviewers
overlooked attitudinal effects of computer-
based teaching. We found that the com-
puter had an important positive effect on
student attitudes.

Like other meta-analvsts working in this
area, we found that features of studies-were
not strongly related to study outcomes.
None of the relationships between study
features and cutcomes that we investigated,
in fact, could be considered clearly statisti-
cally significant with the number of studies
available tous. Nonetheless, the few small
correlaiions of borderline significance that
we found were interesting because they
confirmed findings from earlier meta-anal-
yses. Particularly worth noting were the
relationships between outcomes and these
features: year of publication of studies,
manner of publication, and study dura-
tion.

First, more recent studies reported
stronger effects of computer-based ‘teaching
on student achievement. A significant
tendency for more recent studies to produce
stronger results has been noted several times
in the past in meta-analyses on instructional
technology. Hartley (1977), for example,
noted this tendency in studies of pro-
grammed instruction ai the elementary and
secondary level, and Kulik (1981) noted the
same effect in two separate mets-analyses of
findings on programmed instruction at the
secondary and college levels. It seems un-
likely that the stronger effecis reported in
more recent studies can be attributed to a
switch In recent years to better research de-
signs. None of the meta-analyses showed

great improvements in research methodol-
ogy over time, and they all reported little
relationship between research design fea-
tures and study outcomes. 1t seems more
likely that instructional technology has
simply been used more appropriately in re-
cent years.

Second, studies published in journals re-

ported somewhat stronger effects'than did

dissertation studies. Although the differ-
ence was not statistically significant, journal
effects were .17 standard deviations higher
than dissertation effects. This result is very
similar to those from other meta-analyses.
Kulik (1981), surnmarizing findings from 3

other meta-analyses conducted at the Uni- -

versity of Michigan, reported that journal
effects in these studies averaged .16 standard
deviations higher than dissertation effects,
and Smith (1980), surnmarizing results from
12 University of Colorade meta-analyses,
also reported that journal effects averaged
.16 standard deviations higher than disser-
tation effects. It is possible that the quality
of studies conducted by graduate students
is lower than the quality of studies from
more established researchers, and so dis-
sertation research may underestimate the
true size of experimental effects. But it.is
also possible that studies with significant
results may more often be accepted for
journal publication, and published research
may therefore overestimate the true size of
effects.

Third, studies that were shorter in dura-
tion produced stronger effects than did
studies of longer duration. Cohen, Kulik,
and Kulik (1982) reported a similar result for
programs of cross-age and peer tutoring in
elementary and secondary schools: stronger
effects from shorter studies. Although the
smaller effects reported in longer studies
may actually show that experimental effects
decrease in potency with extended use—too
much of a good thing~—it is also possible that
shorter studies are better controlled and
more likely to estimate true effects.

Hints of other relationships between study
features and outcomes appeared in our re-
sults. The effects of computer-based
teaching seemed especially clear in studies
of disadvantaged and low aptitude students,
for example, whereas effects appeared to be
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much smaller i1 studies of talented students.
This is exactly what the review of Jamison,
Suppes, and Wells (1974) would lead us to
expect. But the relationship was far from
statistically significant with the number of
studies currently available. The reliability
of this and other relationships hinted at in
our results must therefore be investigated in
further analyses.
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Executive Summary and Policy Implications

School systems for years have sought compensatory education techniques

with three essential chatfacteristics: gﬁfectiveness, replicability at

different locations, and costs within typical per—stﬁdent Title I alloca-
tions. Computer-assisted instruction (CAI) appeared to offer promise as
one solution te the challenge of compeasatory education. Early work in-
dicated that its costs fell well within per-pupil Title I allocationsl-and
that use of the mathematics curriculum over a period of one year improved
student performance in mathematics.2 Since the cﬁrricuiums were available
for use with minicompurers or large mainframe computers, replicability of
the drill-and~practice material could also be assured. If CAI curriculums
could be conclusively shown, over several years, to provide a pedagogically
effective intervention, then state and local educational authorities could
be assured of having at least one demonstrably satisfactory compensatory
intervention at their disposal.

The present study was designed to answer questions about the
effectiveness of three CAL curriculums -- mathematics, reading, and
language arts —- when used for one year and over several years. The

study produced these findings:

s With only 10 minutes per day of mathematics CAIL, students
made significant gains in their computation skills compared to
control students.

e With 20 minutes of mathematics CAIL, students doubled gains in
computational skills.

o During a second and third year of mathematics CAI, students
increased their gains significantly.

e Smaller but consistently positive results were obtainmed in the

first year of reading and language skills with 10 minutes of CAL
daily. )

e Reading and language skills were maintained =— but not increased —-
with additional years of CAIL.
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¢ According to an independent comparative analysis, the benefits
from mathematics.CAIl were about equivalent to the beneflts from
equal amounts (in mlnutes) of tutoring.

¢ As used in this'study, one 10~minute session of CAI daily
throughout the school year was estimated to cost $130.

Features of the Study

Funded by the MNational Institute of Education, Educational Testing
Service (ETS) in conjunction with the Los Angeles Unified School District
(LAUSD) conducted a four-year study of CAI for compensatory education.
Four elementary schdols were each equipped with CAI labs using terminals
and printers operated by a minicomputer. Labs in the larger Title I
schools contained 32 terminals; labs in the smaller schools contained 16
terminals. Half of the students in each school attended the CAI lab for
10 to 20 minutes a day over four years. Students signed on to the
computer which greeted them, presented questions, gave feedback on
student responses, provided answers when necessary, and tallied students'
scores for presentation at the end of each session. Computer-assisted
instruction was provided by drill-and-practice curriculums in mathematic

1070 S TRADERD fC0AD
reading and language arts leased from Computer Curriculum Corporation ,in

Palo Alto, Callforni‘g %5700 207 - Saa¥ _pr Hys Gy - §H5O

The CAI Curriculums

4 brief description of the cowmposition of the drill-and-practice CAI

curriculums is given below:

Mathematics Strands: Grades 1-6

1. number concepts 6. equations 11. division

2. horizontal addition 7. measurement 12. fractions

3. vertical addition 8. horizontal multiplicatien 13. decimals

4. horizontal subtraction 9. laws of arithmetic 14. negative numbers
5. vertical subtraction 10. vertical multiplication

- ———
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Reading: Grades 3-6 .
1. word atrtack : 4. interpretive comprehension

2., vocabulary 3 5. work-study skills
3. literal comprehension ' -

A newer reading-for-comprehension curriculum containing a 6th component on

paragraphs was used for one year only.

Language Arts: Grades 3-6

1. principal parts 5. contractions, possessives, negatives '’
2., verb usage 6. modifiers ’

3. subject—verb agreement 7. sentence structure

4 .

« pronoun usage

Each of the curriculume was designed to reinforce skills which students
had already been taught in the classroom. The computer program adapted
its delivery of each strand of the CAI curriculum to the performance
level of each student and moved the student along at the.individual's own

rate of progress.

Procedures and Measures

In order to measure CAI effectiveness independent of other factors,
students in four schools were randomly assigned to the CAI curriculums.
In subsequent years students assigned to CAI wmaintaimed those assignments‘
and incoming students at three grade levels were randomly assigned. Over
four years this resulted in 12 separate one-year studies and three
longitudinal studies. Students in experimental classrooms in grades 3-6
received equal amounts of CAI time although they were assigned to different
curriculums. The study provided control students from within classrooms
(taking alternate CAI curriculums), from other non-CAI schools, and from
other years.

Students were tested each fall and spring with both standardized
tests — the Iowa Tests of Basic Skills (ITBS) and the Comprehensive
Tests of Basic Skills (CTBS) == and curriculum specific tests (CSTs).
The C$Ts for each grade level were composed of 100-120 questions taken
directly from each of the CAI curriculums. For either type of test, the

CAI treatment effect was obtained by a regression analysis which determined
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the difference in performance between experimental and control groups
after adjustments had been made for pretest scores, sex, ethnicity and
specific classroom variables. For purposes of this summary, the CAI
treatment effects were translated into equifalent percentile scores which
can be compared with the fiftieth percentile average for the control

students.

Effectiveness

Mathematics

On staqdardiéed tests of mathematics computation, the math CAI
students showed significan£ progress. (See Table 1.) They performed at
the 64th percentile of their within-class control groups at the end of
only one year, at the 71lst percentile by the énd of two years, and at the
76th percentile at the end of three years. On the CSTs they increased
from the 79th percentile in year 1, to the 82nd percentile in year 2, to
the 89th percentile by the end of year 3. There is no doubt that the
mathematics CAL curriculum improved students' computational skills.

Although mathematics CAI students in grades 1 and 2 showed superior

performance in mathematics concepts and applications, in the upper gradg

levels their performance was not significantly different from the
performance of reading CAI students. This is not surprising since the

CAL curriculum was designed to give drill—and-practice in mathematics

computation.
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© Table 1
Mean Performance Level in Percentiles for Students

Receiving CAI in Mathematics

CST Standardized Test (CTBS)

Computation ‘Concepts Applications
Duration Grades Grades Grades . -Grades
1-6 1-6 1-2 3-6 3-6
1 year (12 studies).eas 79% bh* 63* 49 51
2 years (6 studies)....  82% 71% 69 55 55

3 years (3 studies).s.. 89% 76% —— 54 60

*p < ,01

Reading

Because CAI reading assignments were made only in grades 4 to 6,
there were fewer studies of the CAI reading curriculum. In addition,
attrition rates were high. Some students could not read at the required
third-grade level and others did not speak English. Nevertheless,
students who used the CAI reading curriculum for one year showed signifi-
cant improvement in performance on reading tests. (See Table 2.) After

the initial improvement, however, results were not impressive.

Language Arts

There was a relatively poor match between the materials in the
language subtests of the CTBS and the CAIl language arts curriculum.
Although the data are not impressive, the small consistent effect in
language mechanics is real. The CS5T results show gains in one year

maintained over three years with the use of the CAI curriculums.

i WP P 5
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Students using the rea&ing and language arts CAI curriculums did not
show the pattern of increasing performance over time evident with use of
the mathematics CAL curriculum. Whether-a consistent pattern in reading
and language arts failed to emerge because of some quality of the curriculum,
the effects of the bottoming=—out and topping-out phenomena on the research
design, a mismatch between the curriculums and the standardized kests, or

some other factor is not immediately obvious. !

Total Program Effectiveness

Each of the CAI curriculums demonstrated its capability of improving
the test scores of students requiring compemnsatory education as well as
students performing at grade level. The success with mathematics
CAL was very encouraging. Although the reading and language arts CAL
curriculums were less successful in longitudinal studies, broader based
curriculums might improve the long-term effects. Overall, the results
from this study extend the knowledge gained from other research on

computer—assisted instruction.

Table 2
Mean Performance Level in Percentiles for Students

Receiving CAL in Reading

CsT Standardized Test
Vocabulary Comprehension
Duration Grades 4-6  Grades 4-6 Grades 4-6
1 year (7 studies)e...  65% 60% 594
2 years (3 studies).... 70% 57 50
3 years (1 study)eve... 66% 72 41

*p < .01
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Table 3
Mean Performance Level in Percentiles for Students

Receiving CAL in Language Arts

CsT Standardized Test
Spelling Mechanics Expression
Duration - Grades 3-6 Grades 3-6  Grades 3-6 Grades 3-6
1 year (9 studies)ee.. 76% 56 59% 54
2 years (4 studies)e... 78% 52 - 61 . 52
3 years (2 studies).... 77* 56 60 59

*p < ,01

Other Research on CAIL Effectiveness

Early surveys of CAI studies‘3’4’5 concluded that computer—assisted ’
instruction was effective in raising student achievement, especially in
elementary schools. Results from the PLATO project6 showed that the
PLATO Elementary -Mathematics Curriculum produced large achievement gains
in mathematics for students in grade 4, although the PLATO Elementary
Reading Curriculum failed at that time to produce gains in reading. Four
recent doctoral dissertations reported gainms with the use of reading
CAI-7’8’9’10 A Title I studyll using the CCC Reading and Language
Arts Curriculums ané the Hewlett—Packard Mathematics CAI Curriculum found
that drill-and-practice in bas;c skills in conjunction with good teaching

was useful in raising levels of student performance.
Several recent studies used meta—analysis —— combining results from
several studies —- to evaluate computer—assisted instructiom. Hartley12

used meta~analysis in a survey of mathematics CAI use in elementary and

secondary schools. She found, on the average, that CAI raised student
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performance from the 50th percentile to the 66th percentile. She also
found that gains for elementary students were greater than gains for |
students in secondary school. Burns and Bozemanl3 confirmed Hartley's
finding on CAI mathematics studies, but found overall treatment effects
for computer—based tutorial instruction slightly higher than those for
drill-and-practice CAI. Kulik14 supported Hartiey's finding that CAI
effectiveness is tied to educational level -— at least for mathematics.
A¥though CAI has been found to be effective at all levels, the gains
observed in elementéry grades were the highest, and the gains observed
in college were the lowest.

The findings of the current study are consistent with the findingé_
of other researchers. The current study extends those findings to show
increased gains in mathematics computation skills with 20 minutes of
nathematics CAL daily rather than 10 minutes and with additiomal years
of drill-and-practice in mathematics CAI. Gains in reading or language
arts tend to be maintained beyond one year by continued use of the CAX
curriculums.

The success of CAI in this study may be related to the successful
practices identified in other instructional‘effectiveness studies:
mastery learning,15 high academic learning time with a high probability
of success in responding,16 direct instruction,l adaptability and
consistency of instruction,18 an orderly atmosphere with expectation of
success in basic skills,19 and use of drill with equal opportunity for
responges from all students.20 The advantage of the computer for
drill-and-practice activities lies primarily in the computer’s efficient
use of time. For only 10 to 20 minutes daily, truly individualized
drill-and-practice can be used to instruct students at their own ability

levels, to provide immediate feedback to each response, to move students

ahead on the basis of their mastery of subject matter, to keep records of

each student's placement in each strand of each curriculum, and to do all

of these with demonstrable effectiveness over a petriod of years.

ey
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Replicablility

Replicability within the study's sites was demonstrated by fairly

consistent results over the four years of the study. Although school

enviromment and personnel affect the CAI program, the drill-and—practice

curriculums themselves achieved consigstent results with students across
schools and acress years. The.major inconsistency was the unsuitability
of the reading and language arts curriculums for some elementary school
students. Some students in grade 4 were unable to use the curriculums
because they could not read at a third-grade level, and a few were
sufficiently skilled in reading and language arts that they completed
the courses before the end of grade 6. The mathematics curriculum,
on the other hand, was used by students from kindergarten to sixth grade
and only two girls exhausted the course materials after having 20 minutes
per day of instruction from grade 2 through grade 5.

The compensatory intervention used in this study was designed to be
replicable in other sites. To the extent that components of other
programs matched components of the program used in this study, the

results should be similar. Xey components of this program were:

e CAI drill-and-practice curriculums: Mathematics Strands, Reading,
and Language Arts.

® A pull-out program of instruction in a CAIL lab monitored by a
CAIL coordinator.

o Daily 10- to 20-minute periods of CAI for each student.
Cost21

The per—-pupil cost of the CAI program was within Title I allocations
for 1977-78. It cost about $100,000 a year to provide a classroom,
personnel, and equipment for operating a CAI laboratory. Although some
costs would vary according to the equipment used, the cost analysis in
this study provides a framework that others can use to estimate what
their own costs might be. Slightly more than one—third of the cost was

for facilities and equipment, an equivalent amount was spent on personnel,
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and the remainder went for curriculum rental, maintenance contracts and-
supplies. One 10-minute session of CAIL daily throughout the school year
was estimated To cost about $130 if a CCC-17 minicomputer was used to
operate 32 terminals. Up to three 10-minute sessions of drill-and-practice,
in the same or different curriculums, could be provided daily for each
disadvantaged child at the 1977-78 level of Title I expenditure.

The cost—effectiveness of CAI vs. other interventions could not be
determined within the constraints of the project, although the study
provides some groundwork for such comparisons. The effectiveness of CAI
was compared to the effectiveness of other interventions such as reductié%
in class size, tutoring, instructional television, and electrouic calculators.
Although the effectiveness of the mathematics CAI curriculum appeared to
approximate the effectiveness of tutoring, the costs of interventions
other than CAL were not immediately available for comparison. The method
to be used in conducting a cost-effectiveness analysis of educational

interventions is contained in the final report.

Other Issues

The Acceptance of CAI in the Schools

In addition to effectiveness, replicability, and cost, educational
administrators may be concerned about the acceptance of computer—assisted
instruction by school personnel. Although initial acceptance by teachers
was less than wholehearted, by the end of the first full year most teachers
were convinced of the value of CAI and supported it fully. The CAI co-
ordinators who managed the CAI labs were most enthusiastic about the help
that CAI gave in improving students' skills. Principals enjoyed bringing
visitors to the CAIL labs, and parents filled the labs at every opportunity.
Students enjoyed the CAL program as well, although they sometimes

complained of their assigmments to specific curriculums:

CAY is real boring, but I guess it
would be better if I had reading or
language, but I'm stuck with math.

-
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bnly 10 to 13 percent of students had any negative comment, however. Mdst

were strongly supportive:

Computers is an exciting event, every—
body is working and trying hard to get
one hundred percent. It feels like
we're a great big family, just deoing
our jobs, so I like computers...

I think the CAI program is fantastic.
I think the program should be spread
throughout every school system in
America.
The overall acceptance of the CAIL program in Los Angeles was excellent.
In 1982, two years after the government support for the project ended, the
Los Angeles Unified School District is supporting the continued operation
of the CAI labs.

CAI and Microcomputers

Computer—assisted instruction as used in this study has been shown to

‘be a viable intervention for compensatory education. A review of the

literature confirms CAI's effectiveness. One cannot generalize from these
results, however, to say that all CAI would achieve similar results. In
this study alone, there were differences among‘the.mathematics, reading,
and language arts curriculums in the length and breadth of coverage,
accessibility by students of different ability levels, and effectiveness
over periods of one year or more. With the advent of microcomputers, even
greater differences may be expected among the myriad smaller CAI programs
developed by hundreds of different -authors. Little work has been done as
yet in the evaluation of @icrocomputer.use in the schools. The present
study was designed as a prototype and a first step téward systematic
evaluation of the effectiveness of CAI. Future work applying the
methodology of this study to alternate delivery systems will provide an

increasingly useful base of information for intelligent decision making.



-]12-

For Additional Information

For those who wish more information om the CAI study, the Final Report

seven parts,

Part

Part

Part

Part

Part

Part

Part

1

2

3

will soon be available through the ERIC system. The report is composed of

the topics of which are listed below: ’

2

= Overview of the Final Report

= A Descriptive Study

~ The CAI Curriculums: Placement, Time, and Rate of Progress

- The Effectiveness of CAI
=~ Longitudinal Patterns of Student Attitudes in a
Computer—Assisted Instruction Curriculum

Assessment of the Effectiveness of Computer—Assisted
Instruction in the ETS-~Los Angeles Study and a
Comparison of CAI with Several Intervention Strategies

- A, An Evaluation of the Costs of Computer—Assisted
Instruction

B, Towards a Meta Cost-Effectiveness Analysis of
Educational Interventions

Parts 3, 4, 5, and 6 of the report are fairly technical reports of the

CAI research.

Part 2, which includes comments and illustrative materials

appended by the CAI coordinators, may be useful for school personnel who

are about to establish a CAI lab. Part 7 may be useful for administrators

concerned with the costs of CAI.
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additicpal stvdent *ime 1is saved when *he same courses are given by
CAT or CKT, Ccst savings attributed %o CAT and CMI are kased on
estimates of pav and allowznces of students for time saved by these’
nethods. (Author/MNEP)
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ABSTRACT

The cost and effectiveness of computer-based instruction
for military tralning are evaluated on the basis of about 30
studies conducted since 1968. Four methods of instruction are
distinguished and compared: l

Conventional Instruction: group-paced lectures, and
discussions.

Individualized Instruction: self-paced (without computer

support) .

Computer-Assisted Instructicn {CAI): computer stores and
provides instructional materlals to students individually
via interactive-terminals; computer tests and guldes

students; self-paced.
Computer-Managed Tnstruction (CMI): instructional materials
and tests provided away from computer; computer scores

the tests and guldes students; self-paced.

Much of the data come from experiments of limited duration and
with relativelyffew students; by contrast,-somé CMf é&stems have
been used for 4 years. All findings are confounded by effects
that may be due esther to CAI or CMI, in compariscn to conven-
tional instruction, or to the revisions in course materlals

needed to modify a course from céonventional to CAI or CMI instruc-
tion. ’

CAI and CMI save about 30 percent (median) of the time re-
quired by students t~ complete the same courses given ry conven-
tional instruction; CAI and CMI cannot be compareﬁ directly"
because different courses were used in each study. Student at-
trition appears to increase with CAI and CMI compared with
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conventional instruction, but changes in student guality may also
acccunt for this increase. Students prefer CAI or CMI to con-

ventional instruction; attitudes of instructors, considered in,
only a fev studiles, are unfavorable to CAI and CMI. Individual=
1zed instruction (without computer support) also saves student
time; little additional student time 1s saved when the same
courses are given by CAI or CMI, ‘

Direct comparisons of the cost and effectlveness of differ-
ent methods of Instruction are not now possible because only
incomplete cost data were found. So-called cost savings attrib-
uted to CAI and CMI are based on estimates of pay and allowances
of students. for the time saved by these methods of instruction; .
allowances are seldom made for the costs of the CAI or CMI equip-
ment and courseware, instructors, and other costs incremental to
computer—-based instructioﬁ. ‘
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RESEARCH -

WHERE CAI IS EFFECTIVE
A SUMMARY OF THE RESEARCH:

CAI seems to be effective-—particularly with certain students,.in some. eiteat}ons; |

BY GLENN FISHER
"Glenn F isher is a school computer specmhst
in Alameds Gounty, CA

B8 vears of tug- of -war
“debate, most researchers
appear ready to conclude

‘undér certain conditions.
Essentxally, the research shows that CAI
is effective when the fo!lowmg conditions
are met: . .

« When it is zumed at specmﬁc student-body
groups;

_+When it is fully. mtegratedmmme regulfu;
classtoom curriculun; ¢

VERVIEW: AFTER 20%

that, yes, CAl is effectwe:_

P

MODERATELY
EFFECTIVE

Science
Foreign
" Language

Subject Area

Math . Reading
Language Arts:

M K

Low Achievers
High Achievers

Achievement
Range

Middle Achievers i~

CAl in Curriculum Supplements

Curriculum

—«.When certam sub]ect -areas- ‘are- selected - Researchto date shows. that CAL appears most eﬁ%t:iwe whenils mtegmtedwzth regular~——- .-
sctence and foreign language instruction, and used with either low or high achieving students.

- These findings may have been colored-however; by the historically weakqualzty of much—
readmgflanguage arts software. cmm’)ared to; matmal i the maths ana’ sciertces *

'and
« Wher the proper settmg"and scheduhngts
estabhshed :

. This article summarizes ﬁndmgs such as:
-l:hese—, drawn-from-a range-of- studies-cotr-1 -

tion: CATused as a supp!ement to regular

found just the opposite. Research on learn-

“cldssrotm * instructioh ~Was™ fGulid T éonsis=™ i g, however, tells us that” frequent sHort

ducted over the course of those two decades ; i _tently effective..One study found it toibe 1 sessions are better for memorizing niaterial

of reséarchi.” (The™ résearch Survéys uséd.™ the most effective mstructional method for

T than mffequent long ones. The:short daily

to prepare this article are l:sted on page 84, }

CONDITIONS NECESSARY
FOR EFFECTIVE CAI

- Targeted Student Population; CAI is-

significantly more effective at raising
achievement among low-achieving and high-
achieving students than it is for students of
average zchievement. This Holds whether
the “disadvantage” causing the low achieve-
ment is physical (according to studies done_
with mentally . handicapped -students)..or i..
social (according to studies looking at per-:

..boys, . compared. to .any. traditional msh:uc ..... .session may:also. provide.a. more. effective

tional strategy. X
- In situations where the computer is being -~
used by the teacher in his or her own class-

- room; that mtegration may take place as a-

matter of course. In cases where the in- °
structor of the regular curricifum is not the ™
computer instructor (for example, when
computers are grouped in a central lab), this .
research finding reinforces the need for com-
munication between the two educators.

Sélection of particular subject areas:

formance- levels between -ethnic- groups)---CALwas shown to be almost always effective - -

One study reported that the ‘greatest:

prefpost test gams were “for the” Jowest=— 1t was-also usually effective in math, and less -

achieving students, Several:studies have:
monitored students: moving from.the bot-"
tom quartile to above the fiftieth percenpile .,
on standardized tests. = . .

This finding of differential effects probably .
has the most far-reaching impircations for
the use of computers-of-any-of the factors™
discussed here. It implies that CAI should
possibly 'be targéted at specific groups of”
students—not provided - wholesale to the:
entire student population.

Integrated with Classreom Instruc-

in the areas of science and foreign language.

effective in reading and language arts. These
" findings seem accurate regardless of “age,

: supplement to mstrucnon takmg p!ace n
- the: clasgroom—-- —- - -

! There seems no quest[on that students
: “complete ‘material faster on"computers-than-
off—occasionally 'as much as 40 percent.

" This Endmg Wwas consistent among virtually
" all of the studies I've seen, regardiess of age
of student, subject area, and type of compti-

ter.used... H

- SOFTWARE vs: SEFTING

There is one variable at. work in afl CAl
research of cotirse, that is quite difficult to |
- measure. That is the quality and appropriate-

. ness of the 'CAI! software program being

.. used.. Perhaps. because it is.so difficult to

computer type, and type of test use dtto ; measure, the impact of this varfable on all

measure achisvement.

-of-the~findings- described- above-is as yet.

{ unclear.i Most studies appear to have
Establishment of proper setting™ and""" focusedion'the questions of setting; student
scheduling: The scheduling of computer : group, and subject area.
time was also shown to be an important fac- i One stidy T eficountered, however, “did
tor in the effectiveness of CAl, though more_ | look specifically at_what made , software

research needs to be done to determine - effective by comparing a program with

- exactly. how. One study found the number.of..- extensive graphics,--sound, and.animation,

sessions was more important than the total  with another program featuring text only.
-time spent at the computer; thJe another- - . {Continued on page 84)
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“BUY THE BEST FOR
LESS. Lowest prices.
WE WILL NOT BE
UNDERSOLD!! Buy
"any quantity. Call free
(800) 235-4137 for
prices and information.

School purchase orders
accepted.

| PACIFIC
EXCHANGES
100 Foothill Blvd.
San Luls Obispe, CA
93401. In Cal call
{800)592-5935 ar
(805)543-1037

RESEARCH - -

{Conlinued from page 82}

When low-achieving students -seemed to

learmm more from the plain version, the
researchers concluded that graphics may
have served only to distract the students,
and draw them away from the real lesson
at hand.

AFFECTIVE RESULTS

All studies that looked at student attitudes
report- a significant positive change, im-
proved attendance, mcreased motivation, and
lengthened ‘attention’span. In some cases,
(especially with special education students)
researchers found that these changes were

transferred to other tasks in the classroom. -

Another finding with educationally dis-
advantaged students was that “passive”
students, who saw school as a series of
events outszde their control, became more
“activé,” and began to feel they had some
control over events. The individual nature of
computer use, researchers concluded, seems
to encourage independence, where more
traditional tutoring situations may foster
dependence.

anti-soctal behaviors and outlooks. There is
now a pilot program underway using compu-
ters as part of an intervention strategy to
change anti-social behaviors ameng mildly
mentally retarded students. - While this
smacks of 1984, it is important to remember
that students respond to the computer as a
device which gives them control, and they
appear to view it clearly, and posmvely,
that manner. :

Conclusion: CAI is an effective use of
computers—for certain students, in some

. subject-areas, as a supplemental activity.

The implications of these findings are -

enormous. Rather than focusing narrowly on
subject area drill, CAI could be viewed as
part of an intervention strategy to change

After the other games have played out,
Our Classics Play On.

BLYTHE VALLEY SOFTWARE
PRESENTS THE ALTERNATIVE TO
THE COMMON ACTION GAME..AN
OPPORTUNITY FOR EDUCATIONAL
ENTERTAINMENT.,

For the Apple, HANSEL AND GRETEL and
BRIAR ROSE are classic tales presented in three
reading levels, can be tailored to your needs and
include a game. Like THE STORY TELLER, they
can be used to create your own story using our

graphics.

For the IBM, and soon on the Apple, THE MILKY
WAY MERCHANT offers a challenging game of
trade with civilizations from different star systems.

With SPELBOUND, you may challenge your
knowledge 13 different ways, using the given
vocabulary or infinite alternatives.

18M and Apola e trademarks of Interatiooal
Busnass Mathinas Gom. and
App:ecmpuler Ing: rnspechvuly

Graghics for the storybook series were
created with Penguin Software s
Graphics Magecian,

BLYTHE \/ALLEY SOFTV\/AQE

£ 0. Box I, Hwy, 41 Silver Creek Center. Dakhurst, CA 93644 {209) 683-4735

CIRCLE 8 ON READER SERVICE CARD
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Besides increasing student achievement,
it also- changes student attitudes and
behaviors, apparently in positive ways. Used

wisely, it can be a powerful and effective tool |

to help students gain control of their own
education, both in achievement and attitude.

ANNOTATED REFERENCES

Ryba, Kenneth, and Chapman, James,
“Toward Improving Learning Strategies and
Personat Adjustment with Computers,” The

+ Computing Teacher (Eugene, OR), August

83, V. 11 #1, pp. 48-53. A review of research
with computers and special education stu-
dents, focusing on behavioral and attitude
changes, rather than achievement; includes
research findings by the authors.

l Forman, Denyse, “Search of the Litera-
. ture,” The Computing Teacher, January 82,

V. 9 #35, pp. 37-5L If youre only going to

- read one, this is it, since it covers virtually

every area of research on computer use in

" schools, and summarizes results.

" Billings, Karen, “Research on School Com-

puting,” in Computers in Curriculum and

" Instruction, Association for Supervision and

Curriculum Development (Alexandria, VA),
1982. This brief chapter summarizes re-
search in CAl, problem solving, writing
informal {(action) research, computer games,
and computer implementation. It well
written and timely—a good resource if
you want one clear, short (6 page) summary

. of research.

Burns, Patricia, and Bozeman, Wlliam,
“CAI and Math Achievement: Is There
a Relationship?” Educational Technology
(Englewood Cliffs, NJ), October 81, pp-
32-39. Survey of previous research, and

' meta-analysis for trends in rigorously done
. studies of math CAL Because of the tech-

nique and rigor of the survey, this probably is
the most definitive statement of the effec-
tiveness of math CAL

Dence, Marie, “Toward Defining the Role of
CAL: A Review,” Educational Technolog,
November 1980. This early study focused
mainly on time-shared, large computer-
based CAI, but conclusions are clearly drawn
and consistent with later research. EL
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THE COMPUTER AS SANDCASTLE
{TR-20)
Jeanne Bamberger
April 1583, & peges
This paper, presented ab the 1983 AERA meetings, explores how the compater may serve as a "hail
of wirrars' by helping us to know in & formal way wnat we already-know in other, more intuitive
ways. This view of Ysorversational learning™ with msteriats as ons builds or invents things is

exemplified for the domain of music, ond & Logo drum programming sxperigncg thet nelph ug U0
understard rhythre in new wavs is described,

COMPUTERS FOR CGMPOSING
{1R~71)
Janat. H, Kzne
April 1283, 11 pages

Case studies are roviewed in this paper, presanted at the 1983 AIRA meebtings. of eighth grede
childrea using word processors in 5 writing minicourse. Writing with and without conputers sre
comparad, and six ways in which the techhology may be usen o supporl students' writing are
characterized.

CHAMELZON TN THE CLASSROGM: DEY
{TR-22}
Aprit 1383, 61 pages
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This is a collection of napers pressnted st rhe Y983 AERA Symposium envitled "Chameleon fu the
Classroom, 1t i{nciudes Technieal Beports 12+13 and 20-21, an introducrion by Karen Sheingeld,

and discussions by Joseph Glick and James A, levin.

CLASSRCOM SOFTWARE FOR THE [NFORMATION AGE
. {TR-23)
#aren Sheingold, Jan Hawkins, and D, Midian Kurland
November 1983, 12 nages

The future of microcomputer technotogy in classroums hinges on appropriately~designed software

and on how teschers are azble to incorporszc2 it iante their classrooms. Five criteria for

soTtware selectiforn are set forth as a basis for decision-making by publishers, software
developers and scheol personmel. By these criterie, it is argued, tenl software, such as word
processors snd datebsse management sysiems, holds significant educationel potential.
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fn teaching, thereisa
tension between the
technological approach
‘and the humanistic
approach.
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Computer Enhanced Co!laborati\)!e‘
Learning: A New Technology
for Education

BY G. CHRISTIAN JERNSTEDT

The Tension BEetween Intelligent Resources:
People and Computers
it duwn with a group of ecdudators e and vou are Hkedy 1o find conver-
sation focused on onc of two nmelbipe 4 esources acuvely mvolved in the
teaching of students peaple and computers: Often the conversaion will
be direvied towards the diffiuulies one resource has working with the athar in
the chssroom Part of thedifticulty fies with 2 tension berween the technologicad
approach. wih 1« emphasis on the pracocal, lupwal and saemfie and the
humanistic approach, with 1 emphasas on human mterests vabues, aud weli-
realization As one writer has observed. there 1s 72 basie divergence 1n pont of
view between the tough-minded empiricism of the  product-oriented
programming fraternity and the tender-minded 1dealism  irrespecuve-of-
evidence of the proess-onented educanonal philosophers.”™
- This divergence of wview between the humamisuc and wchnolugicai
perspectives can be rather exireme
O fears conjure up images of mindless children pedorming mane wasks
to the mechamical rhythm of the miachine’s relentess “bleep. bleep ™ 72
“Skills e punnmized i favor of vapue achivements — educanng for
democracy. educanng the whole child. cdacating for Iife, and so on ™

Computers and Qther Technology

During much of therr liston, primany and secondany schools, as well as col-
lepes and unisersities, have emploved farge-group instruciion as therr pnmary
mode of reaching. Since the hasie model of the uanersiy developed in the
twelfth centuny . the lecture has been te dominant mode of instrucion in the uni-
versity I American primary and secondan schools the small groups of the vne-
room schoolh use were most common until about the middle of the nineteenth
centun. By then the philosophy of universal education comributed (o ever
increasing numbers of studems, 2ad the «hoolhouse evolved 1o the arge.
hurcancrane “educdonal msimution " The size of the whool age populauon
and the growing dominauon of the mdustrial model 1n soctets monved the focus
i schools 1w the farge group and the procesing of large mumshers of siadens as
student bodies.

By the turn of the century, bowever the awareness of a need oo retar 1o w
more peronalized or indnvidualized educzional philosophy began o emerge
Thitt no two students are alihe was one faa Jhat a majorits of educators could
apree upon 1o the 19200 the noton of wang machings w help mdndualize
educrion was mttadieed wah Sidney Proway's Capparatos whah e e
and wortes - and rached 73

Forny yeais Liner anthe 1960~ two branches o the indnddualiy od mstna jun
movement emerged On the one hand were the reacher-fooned mcothods shae
stressed acinve feasmng, dear goals, materal brohen into umie ceteosne feed-
back and evalzanen for ihe siudend, and ssdent regulared pacng thoweh dhe
muatcnal These methods of indwidudhizing msrcnon apparends wens haebls
clfccnve due tothaer trequent tesong ol performance, immediate tocdbuoa, and

ecquiremnent that work be redone unal masterca
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Or e wther hand emerged a focus on uu‘lindu'nimng imstruenion with the
pae of madhines, in parocular, compurers. Today. with thar requirememt of
acuve entagement on the parnt of the studont and wnk their graphics and other
senson wuiputs, feedback and. allowance for student self-padng and timing.
computers are seen as 2 solunon 1o the individuzhization needs 6

The impact of computers in education at present is principally 1o saving time
for teachers and students and 10 rasing aturudes and achiesement 1 learming:
Burt «hanges are coming. Computer wided instruction has not brought the revo-
Jupon 1t was prediced o bring. Netther have the other technologies of provid-
ing indiadaal instrucuon broupht therr prediced revolutons in learning, The
probici. hies not with compurers of eehnalogy per e The problom rests wath
uang those rechnologies as a replacement for teachers and group learming

S eoweny iraconinug o bencdi from knowlodge and i we ire 1o oxpand

ine ionners of knowledige. we must devise new and bouer wavs 1o expand

humat capaans. muluple buman reasonmp abilities, wnd vwvenome or
cenpensate for human hmiavons,” ™
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People and interpersonal Relationships

Ar about the same ume that teaching methods and cducational technology
turned towards the goal of individualization, educators became more aware of
the impact of human relationships in the classroom. Berween the 1930°s and the
1970°s educational rescarchers focused their attenuon on the aduki-student in-
teracnion 1n the learning process. Nearly all research on interpersonal relations in
educauion involved parent-child or teacher-student relations 9 It became clear
that 1eachers can have a profound impact on their students’ development. bath
cogmuvely and affectively @

Bt weachers are mn the minonty in the classroom There are far more peers
than seachers as porendal interactants with a student in school The rescarch on
these peer interactions in the classroom 1s rather recent From that research we
know that peers have an impact on socialization, socral behavior, artttudes,
hetiefs and self-image. 1t 1s also clear that peer ineractions can be an excelient
predhicion of emotional state 1n later hie 't These effeas. however. are not in-
strucronad effecs We musg ask what :nfluence peer mieracions can have on ac-
stfe e larming 0 the cassronm The answer s that peers influence academi

Peers influence-academic

achievement and

intellectual self-esteem.
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; Wkat better use of
. computers in the
: ciassroom than the
g enhancing of iv.tellectual
collaboration among
learners.
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achicvement copnune probicn soiving skilbs and mcelecita s Bevecon

abso appears i cledtual poer imtersceons miluence pachobwesoal I

and the lihang of athers and that all of these influences come om group i,
tons as weld as from dyadic riianonstps.2

The Goal: Integrating The Resources of People and Computet
Ve have triced the exolution of tee coneribunions to the learning proces
the dasaoom With indmiduadizad mstrucoon, and espeaathy compurers, =

wehnologns have ereated an ethaent. etfecdve. bur impenonal proces
contrast, the humamsts have contributed. through interpersonal iesicions
personzl, supporive. but redatvely meffiaent process Suceessful vombinamn
of interpersonal relatuns und computer arded Jearning have not been aco
plished Those educators focused on technology, whether the translauon of ¢ -
isting materials to computes routines or the understanding of indiniduahzed .
struction methods. have missed the interpersonal For example. even ihe latc
eritena for evaluaung computer based learning materials do rio1 menuon o
possibdiy of mterpensoral interactions as part of the learning progess »» (o
versely, humzn relavons onented educarors have treated machines a ne
anathema

We know enough now 1o change this state. We can bring the two csliures s
gether 1o credte new wass of learnimg that use the best features of each of the
intelligent resources We must, as we begin the synthesis, first undersiand whin
cach resource 1an provide and what each needs to funciion most effectively it
supponing student learning The goal will be the creacion of a synergetic comr
binatton of computer and person. which might be called computer enbanced!
vollaberauve learming (CECLL

Employing the Computer Resource

. One of the most important findings from the hierature on technologics
methods of 1eaching has been the imponance of the degrer of student aciivi.
dunng Iearmimg. The qualiy of learning increases in direct propurtion to- i
degrec of acuviny of the learner. ' With CECL. therefore, the student- must be
requuiied o teke an acuve role an the learning process Each «rudens must e
spond as frequenily as posable in as many different approprizte manners o
posstble.

A second myjor {inding 1~ the spontance of the smount oi siudy ume thae
the studen: sponds m direct conrac with the matenial 1o be leamed. The mo
ume the student spends academuaily engaged. the gher will be his or her fin,
level of achievement. This one measure of learner aeuvan prodices adhion
ment bener than almost all other variables nteresungh the compaier isone
the most effccrive diovices for produang high artention 1o tash. With e v
and other semson fecdback and worh i abilies vo provide simmiediare prgronee
the student. the compurers ca ang does demand an espeaadl bigh level o -
gagement Lo the studene. Further, as s cudent from umeeshared seaeme -
compuzer can do ths for groups of mdmiduals simulianeously. with cas

The third imporwant finding for the compurer side of the goal » ke sggne
cance of diredt mstevon An edur ational pracess that provides academsc 1o
and 15 expen-direaed. scquenced and struciured s called direan insorucaees
Such imstrucnion produces hughly posiive effves i the dassroom, ¥ The vy
ter s anadeal means of providing duccmostrucion 1o students W hess marer..,
are rrefully soicoed inadvance 2nd when o lrsson s based on paramcremoof v
dem performance . snstrucnon (espectaliy by compurer) can double achevenmner .
found with Tes drect methods *7 Furthenmore. the tomplex branchieig pro
dures thar e often asocned with compuier based kearming, bue which o
cnoimaushe expensive o creane, are ot absolutely necessan Relaonch e
drills wan produce more learning thaso branchimg dodls espeoalis ton sone o
frcuic nutersabs »
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Empioying the Human Resource

A previnusdy desanbed the greatest potennal forintekaciion in the dassroom
liew watrr tclanonships berween siudems Even of preferred. there 1s simply not
enough time for extensive dvadic interacuons between stedent and weacher, and
2 methodolopy based on such interacuon would be impracucal. The focws of in-
rerpersonal reladons, for academic goals, should therefore be on peer relaton-
ship Tor small groups there are three goal orientations that have been oxs
amined. woperaove, compettive and dividualistic. These goal onentations
are geated by making the evaluation of a student’s performance dependent on
the, performance of the entre group, dependent on how many other studenis
the individual was able to perform better than, or independent of other
students’ performances

The differences berween cooperatnse groups and independam learning have
been «xarmined 1 more than 122 siudies. It s clear that in both academic
achivernen and produtiviiy, cooperative goal onentation 15 sigaificanty
betrer than indn idualistic Forall age proups and for all subject matters siedied.
this ¢ffect 135 so strong that 1t overw helms other potential medraiing variables ¥

When cooperauve groups are compared with competitne ones, a similar ze-
suit ubtains. Across all agés, subject matters and nearly all academic eashs, oop-
erative guul ortentaton 1s supenor to compeutse If intergroup compenion is
added o groups wuth intragroup cooperation. they perform beuer than purely
compeutne groups. Howerer, cooperative groups without intergroup competi-
LOIE AT S BEN0F 10 COOPETatn e Zroups with 1ntergroup competiton. 2

Severat other vanables are also of concern. B appears that the optimal group
size i» berween 3 and 6 persons Ability grouping does not seem 10 be a major
sanable and heterogeneous groupings of students seem 10 do somewhat beuer
than oil e gioupings 2 Finallv. one difficulty with peer groups is that thev scem
o neesd a supervisor of sk direcior to mamntain gh task engagement times 22

The Integrated Resources at Work: CECL in the Classroom

Th: wompuict enhancea coliaboratn e learning technigue s now availabie on
an mesbersive compuier sssiem described elsewherd .2y Basiaally, the sysiem
unes @ peronal compuier 2nd 2 set of small hand-held response modules that
give cach student direce access 10 the computer Students are guided through
matenial presented on a display screen by a sophisticared software package. Indi-
viduai sesponses are recorded for cach siudent and displaved o the group At
the stari of the learaing session the group 1s told thai therr evaluation will be.
based on the overall perforniance of the group They are also wld thai cooperat-
ing. by shanng strategies and other such informauon, affer cach student has
answ cred a guesiion. should help them learn faster and bewter Nu teacherinter-
ventim occurs dunng the lesson.

What ensues v 2 true tnwelleawal collaborauion. As the computer procecds
through the lesson by asking a series of strucrured quesnions, it pauses ro allow
conversation after all students have answered the current question. The group
then jointly determines when the nexs quesuon should appear With these pro-
cedures the intellectual conversation 1s not only casy to encourage, it s also diffi-
cult tu prevent!

The Effect of the Integrated Resource

How does this new educanional environment actually affect students? To
answer this quesoon, a senes of carefully controlled experiments was con-
ducted ' The resules were then tested actoss different ages of students and with
arvanicn of subject mauers. The compurer enhanced coftaboranve groups were
compuzed both wondividuals and o groups in which either the compoier or the
wollabianion was removed

The Jifferenees berween wempuier enhanced ollaborauve groups and con-
venuonal deiture-discussion ciasses were dramatric,

The quality of learning
increases in direct
proportion to the activity
of the learner.
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The results of one study are indrated in Figure 1, With CECL the pme required
ot the reacher dropped to 18% of what 1t was for the lecture mediod Sanufrn,
neously, the nme on task of the students doubled when compaicd o ctudenteon
the lecture-discussion situauon. Finally . the academic achievement of the com-
puter enhanced collaborative students rose 22% above that of the other

students.
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Figure 1. Teacher time and student time on task wuk lectures and uith computer
enhanced collaboranve learning

When the same computer lessons were used. but with the collaboration be-
tween students prevented, lezarning was not as effective. This conveniional com-
purer aided learning was about as successful as the lecrure methed. These resules
are companble with those found by other researchers in related arers.2* Com-
pared 10 students working alone at the computer. the collaberanive srudents
have achieved tese scores as much as 42% hugher.

When different goal onentations are presenied to groups working on the
comnputer. we find that the cooperative ofientations produce significantly better
achievement than do the compettive or individualistic, 1n line with previously
descnibed studies without the compurer,

What Produces The Effect?

We¢ must now ask whart aspects of the CECL scem responsible {or the increases
in learning that we have observed Three causes seem most evident the directed
nature of the computer programs, the increased ume on task with the compurer
and the verbal interaction of the students.

As described previously. expernt-dirccied learning is generallv better than self-
dircered learning. A well designed computer program provides just such expert
dirceuion Cenainly some of the effectiveness of compuier enhanced collabo-
rapon tests with the design of teaching rechniques used 1n the sofiware More -
over, 10 addrion 1o 1s obvious effect on each individual student, the compuscr
dirccuon seemns ro set a focus on the conceprs thar aids the group 1n discussing
sppropoiate strategies and other aspects of learning the matenal

The mcreased effecuveness of the computer enhanced collaborauon appear
to be due abso 1o the very large increases in student time on ack that oo, Since
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Step 4, Figure 3, establishes a set of design criteria,
input from the tcaching institution. They will be of the

following sorts: feast cost, shortest course length,
graduat’ton of the most students per unit time, or
maximum use of communication media. The user would
assign each criterion an order of importance or a weight.

Once the criteria have been specified, the actual
wstem design can begin {Step 5, Figure 4). The direct
inputs to the design will be the strategies of instruction,
the Lesson Analysis and the design criteria. Character-
istics of the learner population, the stated general policy

and the general features of the course of study also

enter into the design process indirectliy.

At present, we see the design process as having four
main components: First, each learning event is linked to
the strategy of instruction that has been chosen for that
particular type of event. Second, student flow through
the course is simulated by a flow and scheduling model.
Third, a set of criteria is used to select specific media
sysiems. (The Lesson Analysis only identifies the class
of media [for example, motion-visual] that might be
ysed for a particular lesson. What precise form the
media system should take [for example, silent film] will
be specified by the strategies of instruction and other
criteria which are being developed.) Fourth, a set of
criteria is used to assign personnel. Although there will
be instances where a certain number of people will be
required to carry out a particular task, such as monitor-
ing for safety, other personnel requirements will be
harder to identify—such as determuning the number of
students that can feasibly be assigned to a teacher in a
classroom. This component still has to be worked out.
The final step will be a cost analysis to determine the
time-dependent dolar requirements for the system.

As noted above, the outputs of the design process
will be: course length, student flow and time-dependent
requirements for resources; all are useful for the
planner. He can then compare the requirements for
resources with resources he expects to be available to
the school, to determine whether the system is economi-
cally feasible; he can also compare the outputs with
requirements for gencral policy and other inputs to
determine whether they satisfy what he wanted. If not,
e can change some of the initial specifications such as
the strategies of instruction or the design criteria.
Possibly he would want to change the learner popula-
tion, the course of study or even the general policy.

Although these tools compose a closely inter-
related set of elements in system deswn, several are
useful in their own right. For example, the decision
Mocess for setting instructional strategy contains a
vomprehensive checklist of considerations in instruc-
Bonal system design that can be used without the
wmputer program if so desired. Similarly, the Lesson
Analysis helps the user look at his subject matter in a
Methodical and sysiematic manner. The woik has been
directed toward very general applications so that it will
be of use not only to Air Force organizations such as
the Air Training Command and the Air Force Academy

But to educational wstitutions in the public sector as
well, Q3
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A Summary of
Ten Major Studies on
CAIl Drill and Practice

John F. Vinsonhaler
and Ronald K. Bass

This article summarizes the results of ten independent
studies of CAl drill and practice, involving over 30
separate experiments with about 10,00C subjects
within the content areas of language arts and mathe-
matics.

The results indicate a substantial advantage for
CAl augmentation of traditional classroom instruc-
tion, where standardized achievement tests are used
as the criteria for educational performance. Gener-
ally, CAl groups show performance gains of one to
eight months over groups receiving traditional instruc-
tion.

The authors conclude that the results establish
the effectiveness of CAl within thes limits imposed by
their survey. They suggest that CAl evaluation re-
search should place greater emphasis upon analytic
studies and studies comparing CAl with other modes
of nonconventignal instruction. The present report is
based upon a more complete summary {Vinsorhdler
and Bass, 1971).

Introduction
Reviewers of educational research all too frequently
encounter that familiar phrase “no significant differ-
ence’’ between experimental and control subjects. The
evaluztion research in CAl has been no exception. As
noted by one reviewer, ‘. .. the most common finding
in studies that compare traditional instruction with CAl
or programmed instruction is that no significant differ-
ence among treatments is obtained” (Silberman and
Filep, 1968, page 384). In the judgment of the present
authars, this generalization does not hold far CAl drill-
and practice. On the contrary, in the controlled studies
applying drill and practice to language arts and mathe-
matics, there seems to be rather strong evidence for the
effectiveness of CAl over traditional instruction where
effectiveness is measured by standardized achievement
tests. What remains in question is the long-term educa-
tional significance of this finding, ’
In accordance with Mark Twain's scientific dictum,
“First get your facis straight—then pervert them,” the
authors shall present an objective review of several
major studies of CAl and then offer personal judgments
on the educational significance of the siudies. Before
proceading with the review, briefly consider the scope
of this survey of CAl evaluation. The particular studies
included all mect the three major criteria stated below.

}ohin F, Vinsonhaler is with the Information Systems Laboratory
and Ronald K. Bass is an EPDA Fellow, at Michigan State
University, East Lansing, Michigan.
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the pacentape of nme spent on academic tasks in the typ:cal classroom has been
reported 1o e zbout 49% , ttme on 1ask becomes 1 very importang determinant
of 1the outesme of fegularly used computer based ledrning 24 A technigue thae
can double ume on sk duning the academic work can contribute greath g the
achievement o the studenis. This increased Gime on task seems duc. 1n part, 1o
the effcenveness of the visusl display m maintaining attenuon to the Iesson ma-
tenals Notonly s the marenal visually structured, but i is also in a form that is
Gune famillar to 4 generation of students rased with television, both ofwhlch
help case the learning rask.

Obvioush the verbal communicavon of the students 15 che crucial deter-
minant of the success of this method Students engaged in cooperative, verbal
jearming <how betier cmtgopzmg problem sofving. strztegy hehaviors, explain.
g and & hosi of other cognrtive shalls than do students learning 1n other sta-
aane < Tne jovus of thes effect seems 1w be the mutual tutonng that occurs
aanmng the icarming session Dcspnc the skepucsm occasionaliv expressed abour
the valee of learning by wioring peers or being tutored by peers, the data argue
fui the real effectveness of this ac uvity ¥ Not only does such 1uofng lead 1o
htgher perdformance on examinauons, but it also results 1n more positive atri-
tudes owards the subject marter 2 Coupled with computer guxdance. such
fearmng :pp.:rmth may also help students discover the cognitive strategies that
are most effeeuve for themselves, 30

The Future )
Witham James, in commenting on the unron of the technologica’ perspectives
of psvchology and the humanistic perspectives of reaching, wrote.
“You make a great. 4 very great mistake, if vou think that psychology,
bemng the stience of the mind’s laws, 15 sornething from which you can de-
duce dedinnie programs and schemes and methods of instrucrion for imme-
diate schoolivom use. Psvchology 15 2 science, and teaching is an art; and
suences never generate ans directly our of themselves. An :mc-rmcd:zrv int
venuve mind must make the applicaton. by using its ongmaliy.'?3
Anulogously, we might conclude that insofar as computers behave sucnnf'-
cally and student peers anusucally, therr union can bring a2 much needed.
reatve stzengih to educauon. With computer enhanced coltaboratve learning
we find significant improvements in the learming process as 1t occurs m the
0assioom-
— The reacher, who never has enough time w carry out all the wadhing and
inerpersenal acuviues bie or she needs to, gains major blocks of ume.
~ The student can double his or her efficiency during learning
- The qualny of what s learned is beuer
The uriatudes of students are more positive towards what they are learning
and the process of learning iisclf.
— And the vost of this process 15 2 fraction of the cost of more conventonal
niehods
Perhaps moe<timportantly we must not forget the impact thar wechnologs can
neve on celture. Our methods of using technology shape our culure in powerful
witys with lonyg rerm mmpacis. Is our educatonal future one in which individuals
- msolanon in front of computer terminals? Or, will we allow our humanistic
tedersiandings 1o release a potential for collaboratve interacrien and bring life
rvut kehaology. What better use of compurers could we rmagine in the dass.
wim i to hring vs wogether. By enhanomg an miellecnaal collaboration
ey learnens, the computer may reach s highest educational potennzl.

Litor' Note: The system mentioned 15 a product of Active Systesns. Inc., P.O,
e A LET Hanorver, NH 03755, Telephone (603} 643-2381. Pleave contact

oo direchy ianformation is desired.
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As may be seen from the criteria, the present review is
concerned with “summative” evaluation tnvolving the
comparative experimental control mode! {Bloom et 4/,
1971). The survey is not claimed to be exhaustive, but
does nclude most of the major studies presently
available in the field.

A, CA!l Drill and Practice Programs in Language
Arts and Mathematics

All studies used 2 mode of CAl described as drili
and practice. Drill and practice systems may be defined
as CAl systems designed to assist a learner in the
maintenance and improvement of a skill. By contrast,
tutortal systems are designed to assist a learner in the
acquisition of a skill.

B. fwiluation Criterion—Standardized Tests in
Mathematics or Language Arts

All studies in the present review concerned meth- -

ods for improving the performance of students in
mathiematics and language arts—as measured by stand-
ardized tests. in all studies, performance was determined
by an average gain score—the difference between pretest
and posttest scores. The unit of measurement was
grade-year equivalent. The specific tests used in the
various studies included, principally, the Stanford
Achievement Test (SAT) for Mathematics and Language
Arts and the Metropolitan Achievement Test (MAT).

C.  Experimental Method—-CAl and Traditional
Instruction Versus Traditional Instruction

in the studies reviewed, a basic experimental
groupfcontrol group design was used. In all studies, the
experimental group received traditional instruction aug-
mented by CAIl drill and practice for five to fifteen
minutes per day. In most studies, the controi group
received traditional instruction without any special
assistance; however, some studies controlied for the
obvious possibility of a Hawthorne effect by providing
CAl experience for control subjects. In most studies,
control and experimental groups were selected ran-
domly as a class. Subjects were matched on standard
ability and achievement measures either individually or
as a class. The training period for instruction ranged
from three months to ten months. The model training
period was seven months.

Results

The resuits for CAl drill and practice evaluation are
presented as follows. First, studies included in the
survey are summarized; second, results are given for
language arts; and third, results are summarized for
mathematics. Again we should emphasize that our
survey is not exhaustive, but does attempt to cover most
of the major evaluative projects. A more complete
analysis of results is available in another publication
(Vinsonhaler and Bass, 1971).

Studies Included in Survey

As shown in Figure 1, only three major studies,
with five comparisons, are included in our review of
language arts. However, it should be noted that all

30

studies arc comparable with respect to-CAl program
and experimental design. Further, onc of the studie
included a representative national sample of 180
elementary school children. Seven major studies, witk
34 separate comparison experiments, are included ir
this review of CAl driil and practice cvaluations fg
mathematics. The studics were performed in California
Michigan, Mississippi and New York. The number of
subjects ranged from less than two hundred to severa!
thousand.

Results for Language Arts

Figure 2 summarizes the resuits of CAl drill an¢
practice studies in language arts by comparing the mear
performance of experimental and control groups. Th,
horizontal axis of the figure indicates the grade level of
subjects at the beginning of each study and the stud
identification from the previous figure, The vertical axi
plots the difference obtained by subtracting the contral
group average gain-score from that of the experimental
group. Obviously, the differences would be expected to

be zero, under the null hypothesis of no difference

between CAlftraditional instruction and traditional in.
struction. As shown in the figure, ail differences are
positive, ranging from one tenth to four tenths of a
school year in favor of CAl groups.

Results for Mathematics .

Figure 3 shows.the average gain scores for groups
receiving both CAl and traditional instruction versus
groups receiving only traditional instruction. The hori-
zontal axis indicates the study identification from the
previous figure and the grade level of the subjects at the
beginning of the experiment. The vertical axis shows the
difference in mean gain scores, i.e., the mean gain of the
controi groups subtracted from the mean gain score of
the experimental groups. Under the assumption of no
difference in treatments, the expected value is zero. As
may be seen, most comparisons show an advantage for
CAl plus traditional instruction. In a majority of cases,
the differences are statistically significant. Perhaps more
importantly, the differences favoring CAl are replicated
in most of the independent studies.

The only siriking exceptions to the CAl perform-
ance advantage were observed in the Waterford 1968-69
study at the fifth grade level and in the New- York
1969-70 study at the sixth grade level. The Waterford
investigators attributed their reversal to the use of the
lowa Test of Basic Skills as the criterion, They felt that

the lowa Test measured concepts rather than the
mathematical skills which their CAl programs were
intended to develop. The subsequent Waterford 1969-70
study supported this argument since it showed signifi-
cant gain on the SAT for the group receiving CAl.

The New York investigators attributed their rever-
sals and the generally poor CAl gains to two possible
causes. First, they suggested that the students in the
second year might not have completed enough of the
drill and practice iterns. Most of their students com-
pleted less than half of the exercises. Second, since 2
majority of their subjects had used the programs in the
first year, the researchers suggested that the drop in gain

EDUCATIONAL TECHNOLOGY/July, 1972

——

PR P



Figure 1

Studies Included in the Survey

A

Grade(s} Subjects

Field Identification of Study Year .
L tCalifornia © 1970 1 88
a East Palo Afto .
nA
BT Michigan 1969 4+ 68
as . Waterford Indicom‘
E 3New York 6970 4,56 1800
Harcourt Brace (National
Sample)
!California 66-67 4.6%+% 182
M 2California 67-68 1-6 665
a
;I 3Mississippi 6768 16 515
c
:‘ “New York . 6869 26 3000
t
ic $New York 6970 26 3534
5
SWaterford 68-69 36 391
TWaterford 6970 26 335

*tncludes Grades 4 and 5, but pnmarity 4th,

**Two experiments were conducted together 1n California in 136667,
Only one, however, 15 included in this fepart. The other study had a
confounding veriable of two teathers {in the control group) giving therr
studants an additonal 25 minutes per day classroom instruchion ang
practiee in arithmetic.

Juring the second year could also be due to the loss of a

'tovdelty effect of CAl that was present in the first year
sty Y.

Conclusions

The effectiveness of CAl over traditional instruc-
on seems to be a reasonably well-established fact in
Jdrill and practice for both mathematics and language
arts, when performance is measured by SAT- and
MAT- -type tests. in the field of eiementary education,
there appears to be little reason to doubt that CAl plus
traditional classroom instruction is usually more effec-
‘ive than tradittonal instruction alone in developing
“Kills—at lcast during the first year or two. What remains
n doubt is the advantage of CAl over other, less
txpensive methods for augmenting traditional lnstruc-
tion and the long- term effects of CAL. There are

" hd
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Lengthof  Test Used
Study
10 Mas. Stanford Ach.f
Metropolitan
Readiness Test
4 Mos, Stanford
Achievement
5 Mos., Stanford
Achievement
9 Mos. Stanford
Achievement
7 Mos. Stanford
Achievement
3 Mos, Stanford
Achievement
5 Mos, Metropolitan
Achievemnent
10 Mos. Metropolitan
Achievement
9 Mos. towa Test of
Basic Skills
9 Moas, " Stanford

Achievement

Reference for Study

Fietcher & Atkinson
(1571

Wilson & Fitzgibbons
(1970)

Harcourt Brace
(1971}

Suppes and Morningstar
(1969}

Suppes and Morningstar
(1965}

Suppes and Morningstar
(1569}

Weiner et o/,
(1969)

Abramson et al.
(1971}

Scrivens
(1970)

Arnold
(1970)

indications that the effects obtained with CAl might be
obtained through less expensive means. For example,
one of the studies reported by Suppes and Morningstar
(1969) suggests that an additional 30 minutes of
ordinary classroom drill and practice can accomplish the
same results as a 15-minute CAl program. Another
possibility is programmed instruction, Studies have
shown that CAl may actually prove inferior to program-
med instruction under certain circumstances. For exam-
ple, Dick and Latta (1969) compared the performance
of eighth grade students on CAl and Pl presentations of
mathematics concepts. The results favored Pl over CAl
on all measures,

In the field of drill and practice for mathematics
and language arts, what we now necd are studics which
compare CAl with other nontraditional methods of
instruction and which attempt to identify the under-
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Figure 2

Language Arts Results. Difference in Gain Scores
for Groups Receiving CAl and Traditional
Instruction Versus Those Recewving

Traditional Instruction Only
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Figure 3

. Mathematics Results. Difference in Gain Scores
for Groups Receiving CAl and Traditional Instruction
Versus Those Receiving Traditional Instruction Only
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lying bases tur ... UAl effects, With regard to the fatter,
we presently du ot even know the major sources of the
advantage of CAl over traditional instruction. The
advantage could be due to direct cffects of Caj
experiences; to “‘novelty” effects which decline over 4
period of years; 1o changes induced by CAl in teache
behavior {additional classroom drill); or to changes in
student behavior {voluntary additional practice). Re.
search studies have established that CAl is cffective; we
must how consider the more sophisticated question-
“How does CAl improve instruction?” C
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Effectiveness of Computer-based College Teaching:
A Meta-analysis of Findings
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This review tesed Glass' (19767 wera analptle ivchntynes ta fitegrate find:

Srom 59 independent eveluations of computer hased caflege ﬁ’mhfﬂ ) ';’ﬁ:'
meta-analpus showed that computer-based tnsiruction mde wall b ;':l rovdfie
cant contributions io the course achiwvement of college studenry amj’alw

graduced positve, but again small, offects on the athtudes of studenty toward
instrrection and toward the swliject meiter they wers studylng € o

Fifafid
assisted fstrucnon alvo rediiced sulistantioll y the amonnt of tne nm-.ﬁv:f ;:’:r
instruction. In general, the meta-analyds found Hitle refutiopship betveen
study findings and design feaiures of the e periments, seithigy for the stindfey,
or manner and date of publicatian uf the findogs, '

The dream of a computer revolution in college teaching i nuw ot two decndten
old. Soon after the computer industry started ustng compulies in persannel tainang
in the late 1950, farsighted educators begdn dreaming aboul a computcr age in
higher education. They envisioned college classrooms in which computers would
serve as infinitely patient tutors, scrupulous examinets, and tireless schccllu.lcrs of
instruction, Teachers in these imagined classrooms would be free to work individually
with therr students. Students would be free to follow their own paths and schedules
mg?:::::lgment agencies, private f‘oundation%land commereial .orgammm;:qn: %hnrv:;
tried for more than a decade to make this vision become a rcaluy.Sm;: d‘ c) "
example, the United States Office of EduFallon ang ;h:{iﬁ!x?ha; i;::;g:c]: ::: :d ;:1 ix{: ’
have funded hundreds of computer projects 1n education. ' o numerou;
the Stoan Foundation. and other private agencies also made awards :

- hes to teaching and Jearning.
colleges for development of computer based approac : N o,

i arch and development units of computer corporatians pourcd M
Etl”n;éi{arrsc?rtzgﬁé r:;rcai'mn url3 hardware and software for cotmputer-aviisted instruc
tion. . . To

Not everyone shared the vision of a beuigh computer gel\;gggt;n;n};izg;cmy
some crilics, Computers were expensive gadgets that 1ncrcfxs§ ey pmgrammcd
of instruction without tnereasing is qualiy, Others W?rr:lc g c%qyncrnsy. Zinally.
machines might foree ail learners into the same mold dnld $ lllim; tcl;r e choes
some educators feared that compuier requirements wou u

: ‘ -
undation Geant SED 77-18366.
' . .
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of instructional content. Teachers using computers in instruction, they warned. might
be tempted to teach only those things that could be taught easily by machine,

Systematic comparisons of cutcomes of computer-based and conventional teaching
were clearly needed to help guide educational policy, and m the late 1960s evalua-
tions of computer-based teaching began appearing in print. In a typical evaluation
study. a researcher divided a class of studenis into an experimental and a control
group. Members of the expenimental group received part of their instruction at
compuler terminals, whereas students in the control group received their instruction
by conventional teaching methods. At the end of lhe experiment, the researcher
compared responses of the two groups on a common examinalion or on a course
evaluation form. Teachers and researchers carried out such studies many times and
in many different settings.

Reviewers of these evaluation studies generally supported the elfectiveness of
computer-baced teaching as a supplement to conventional instruction in clementary
schools, Vinsonhaler and Bass (1972), for example, summarized results from 10
mndependent studies of compuler-supported drill and practice, involving more than
30 separate experiments with aboul 10,000 subjects. Resulls indicated a substantial
advantage for computer-augmented instruction. Elementary school children who
received computer-assisted nstruction generally showed performance gains of 1-8
months over children who recewved only traditional instruction. In a more recent
review, Edwards, Norton. Taylor, Weiss, and Dusseldorp (1975) also concluded that
normal instruction supplemented by computer-based teaching was more cffective
than normal instruction alone. Most of the studies that these authors reviewed were
carricd out in elementary schools, and results of some of these studies were, in the
words of the authors, “quite remarkable.” In their broad overview of effectiveness of
instructional media, Jamison, Suppes, and Wells (1974) also concluded that com-
puter-assisted wstruction was effective as a supplement to regular instruction at the
elementary school level. Finally, Hartley's (1977) research synthesis showed that
computer-assisted instruction was one of the most effective ways of teaching mathe-
matics at the elementary and secondary levels.

It has proved harder to show the educational advantage of computer-based
instruction at higher levels of education. Jamison ¢t al. (19743, for example, reviewed
nearly a dozen small-scale studies of computer-based instruction in college class-
rooms. Most of these studics were carried out in courses operated as part of research
and development projects in computer-assisted instruction. The results of the studics
deficd casy summary. At the college level, Jamuson and his colleagues were therefore
able to draw only the conservative conclusion thal computer-assisied instruction was
about as effective as traditional instruction when used as a replacement, Jamison and
his colleagues pointed out that it is broadly correct to conclude that, at the college
level. most alternative methods of instruction are equally effective.

In the late 1960°s, the National Science Foundation began backing two systems of
computer-assisted instruction on a seale sufficient to peimit a tealtstic evaluation of
the polential of the computer in college teaching. Ultimately, the National Science
Foundation invested more than $!4 million in the development of these systems,
called PLATO (Programmed Logic for Automatic Teaching Operators) and TICCIT
(Time-shared, Interactive, Computer-Controlled, Information Television), The
PLATO system is a large educational and computing netwerk based at the Unilrersi!y
of Illinois that supports nearly 1,000 terminals at dispersed locations and provides

¢
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laling ecological rather than individual generalizations—generalizations ab‘oul the
effectiveness of an approach in a population of settings rather than generalizations

about effectiveness for a population of individuals in a single setting. :

.. .

Methods

This section describes the procedures used in locating studies, coding study
features, and quanufying outcomes of the studies. .

Locating Studies :

The first siep in this meta-analysis was to collect a large numbcr.of studies t.hat
compared effects of computer-based instruction (CBI) and conventional te:fch:n%.
The primary sources for these studies were eight 1.|brary dfllﬂ i)i}hcﬁ conmul‘crl—.?cd{'c:lcd
through Lockheed’s DIALOG Online Information Scrvu.:c. 1 !m data bfx.scs include
(a) Compendex, the machine-readable version of the Engineering Index; (b) Compre-
hensive Dissertation Absiracts, (c) ERIC, a data base‘or} educational n’:atcrmls from
the Educational Resources Information Center, consisting of the two files I{fasearch
in Education and Current Index to Journals iy Education; (d) In.\'pec.‘, an on-line file
carresponding to the printed Physics Abstracts, Electric & Electronic Abvrf’?cts. '-imdl
Compurer and Control dbsiracts; (&) NTIS, the data base of the National Technica
Information Service, consisting of reports on government-sponsored rcsearc!l,.dc.ve!-
opment, and engineering; () Psychological Abstracts; (g) Sc:'vefrrcfl, a multidiscipli-
nary index comprised of all the records published in Seience Citation Index; and (!1)
Social Scisearch, a multidisciphinary data base containing the records published in
the Social Science Cuation Index. We developed a special set of key words for each
compuler search to take into account the distinctive features of the differcn't data
buses. The bibliogeaphics 1 articles located through computer searches provided a
seennd source of studies for meta-analysis.

In ull, our bibliographic searches yielded over 500 titles Most of the articles,
however, faled in one way or another Lo meet the criteria established for the analysis,
We reduced the initial pool of 500 titles to 180 potentially useful documents on the
basis of information about the articles contained in titles or abstracts. We oblamed
copies of these 180 documents and read them in full. A total of 59 of the 180 reports
contaned data useful to the meta-analysis, and these 59 reports provided all the data
used in our study,

In reducing the initial pool of 500 titles to a final group of 59, we used a set of
explicit gurdelines. To be included in our final sample, studies had to satisfy three
crteria. First, the studies had to take place in actual college classrooms, We did not
ir}cludc 1 our analysis studies carried out at the tlementary or secondary levels, nor
did we include studies describing laboratory analogues of college teaching. Second,
studies had to report on quantitatively measured outcomes in both computer-based
arfd conventional classes. We excluded studies without control groups and studies
with ancedotal reports of outcomes from our analysis. Third, studies had to be free
f‘rom crippling methodological flaws. Qur analysis did not include data from studies
in which treatment and control groups were clearly different in aptitude. Nor did it

include‘data from studies in which a criterion test was unfairly “taught” to one of the
comparison groups, .
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eported the same comparison, we
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on several instruments in a single paper, we n the i

to obtain a composite measure, Finally, wh

Describing Characteristics of Studies

The 59 studies located for use in the meta
applications of the LOMPULer 10 1mnstrne tion
simulation, and programming the computer
the computer presented instruction directly
managed teaching, the computer evaluated st
nesses, and guided students to apprupriate |
studies, students explored relationships among variahles in models simulating aspects
of social or physical reality. Finally, in the pragramaming studies, studenty pro-
grammed the computer ta‘solve problems in the academic field they were studying.

The 59 applications of the computer to insttnction nlso vasmed aletsg torer ey
dimensions. In some studics, the computer subrututed for conventiimal tew hing
replacing lectures, recitation sections, conventional teadiogs, o problesm g nments
or some combination of these. In other studies, the computer suppilemesied 1egular
instruction Instead of replacing regular course elements. the camputer wrmply served
as an adduiional resource tor studenis, Finally, in some studies the compiler was
used for instruction for the full duration of a course, whereas i other stiudien th‘c
computer was used only for a unit ufinstruc.tim}. usually for a week or two cilu‘fl"& a
course, Table 1 lists 57 of the 59 studies according to type of ‘-'Oﬂ}PUlcr,aPlI; “"‘“"2{_
use as a substitute or a supplement in teaching, and use in a unit ora full term

. i isted 1n the table (Culp, 1971; Tsai & Pohi, 1977)
teaching. The two studies not liste e | ter to teachm
contained data from two or more diffe‘rem a'pphcau}?ns f?{ }::t:act:::ﬂpu e &
and these stt;?icsdcou:d nl(;t tl:xetgtl.?rc ?Jc:c":fnl!f::ncg;:n?utlf but also 1n other features To

Studses differed not on - ional vari able 11 tists these
describe these feglurcq, we ‘dcﬂnedl th add:;ﬁ?:;:::é?:!f} c—gmparisons S eah
variables, the COdm!% CatcE‘?“;listi; (if;li ;aai.)rl‘e describe aspects of the experimental
category. The first five varia v ‘bell & Stanley, 1963). The next six
design of the studies (Bracht & Glass. 1968; amp . lass level, field of the
Varigbl“ describe features of the course selling. :::-:::u\ilz;:go‘f.t]"zrcd Classtfication of
course, and level of the institution in which lh.c C° ; { institutional level was based

. Biglan {1973), and categorization o m.'. ! o -
fields was based on Big Hutions of hipher educition (Csmegie Comnn
on the Carnegie m.mnom';,(or'lll']l:ztull;i‘l‘ng vurtiwublcs. desertbe pubhoation featines of

on Higher Education, 1976).

he studies. .
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TABLE I
Comparatve Effectiveness Studies on Computer-based Instruction
_Substuute Supplcmenl
Type ofuse Unit Full Unit Full
Tutoral Ibrabum (1970}  Alderman (1978) None ~ Byers (1973)
Meyer & Bea-  Arsenty & Kieffer (1971) Castleberry &
ton (l974) * Lapowski (1970)
Proctor (1968) Axeen (1967) Grandey (1970)
ward & Ballew  Broh (1975) “ L (1975)
e (1972) Cartwright, Cartwright, & Skavaril, Birky,
Robine (1972) Duhrkopf, &
Castleberry, Culp, & Knight (1976)
Lagowsk (1973}
Culp, Stotter, & Gilbert
(1973)
Emery & Enger (1972)
Hamm (1975)
Homeyer (1970}
LeCuyer (1977)
Lee (1973}
Lorber (1970}
Montanelli (1977)
Morrison & Adams (1968)
Murphy & Appel (1977}
Ozarowski (1973}
Paden, Dalgaard, & Barr
(1977)
Romuniuk (1978}
Skavar! {1974)
Suppes & Morningstar
{1969)
Vaughn (1978)
Manuged Cunningham &  Gallagher (1970) None  Anderson, Ander-
Fuller (1973) son, Dal
. » Dalgaard,
Kromhout, Edwards, & Paden, Biddle,
Schwarz (1969) Surber, & Alessi
Lawler (1971) (1975)
Roll & Pasen (1977) Henry & Ramset.
Torlop (1975) (1978)
Weiss (1971) Jones & Sorlie
Wood (1976) (1976)
Kelley (1972)
Smith (1976)
Simulation  Coombs (1976)  Cox (1974) Non
Gre R y ¢ Dudley, Elledge,
(;:9:;36)2 Mink  Hsiao (1973) & Mukherjee
. Roe & Atken Mancuso (1975) (514 .
(1976) Steinkamp (1977)
Program- .
mgmam None Bell (1970) None  DeBoer (1973)
B Deloatch (1977) Holoien (1570)
Fredlér (1969) )
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TABLE II

Coding categories

Methodologieal features Numbee
Rag;lom assignment of comparison groups
Yes 41
Control for instructor effect 18
Different mstructors
Same instructor 13
Control for historical effect ¥
Different semesters
Same semester 3
Contral for scoring hias in crtenon M
Nonohjective test
Objective test .
Control for authof bias in criterson ¥
Instructor-developed test 24
Commercial standardized test 9
Ecological condittons
Duration of treatment .
Fraclion of semester n
Whole semester L]
Course tevel
Introductory 42
Other 17
Content emphasis on “hard” discipline
Sofl 26
Hard .
Content cmphasis on “pure” knowledge
Applied X
Pure 3
Content emphasis on "life” studies )

' 40
Nonlife 18
Life

University sctting
Comprehensive, liberal arts, or community-college 15
Doclorale-grantmg institution 4

Publication features ‘

Source of study 30
Unpublished 29
Published

Study year 6
1967-69 17
1970-72 18
1973-75 18
1976-78
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helped us to determine how properties of studies alfected the principal findings. With
carefully described studies, we were able to answer such questions as: s computer-
based teaching as effective in 2 and 4-year colleges as it is in research universities?”
and “Do studies using true experimental desigos and studies using quasi-cxperimental
designs produce the same results?”

-

Quantifying Qutcomes

The outcomes described in the 59 studies were of five major types: student
achicvement, correlation between aptitude and achievement, course completion,
student attitudes, and instructional time. First, we described the effect of CBI on
achievement as measured of & unit or a final examination. As our basic index of
achievement effect, we used d, defined as the difference between the means of two
groups divided by the standard deviation common to the two populations {Cohen,
1977). For studies that reported means and standard deviations for both cxpcnmemal
and control groups. we caleulated d from the means and the pooled standard
deviation, using standard formulas for the pooled standard deviation. For less fully
reported studies, we calculated o from statistics such as and F, using procedures
described by MeGaw and Glass {in press). To add to the interpretability of our
resuilts, we atlso cxpressed differences between CB! and conventional classes in
conerele terms. We caleulated the difference in percentage scores on examinations
by subtracting the average examination score (expressed as a percentage) in the
canventional class from the average in the CBI class.

Secand, we cxas_n‘mcd the cffect of CBI on the correlation between student aptitude
:r;'ci!":;il:t.:c}:r‘:c:: n::l ::)ltiﬁi ;c;:rscs. /f.‘ lm\mbf:_r of re§carchcrs hz.ne suggested that the
companat basd lasies, In cor??e::'lr bf ?ljg_hc?r.m conventional classes than in

safne amount and kind of inatrucu;;nda fl?\::i? l1n Biuch all S“Ldﬂ.\"s recene the
achicvement, But in computer-based . dP' plays a streng rele in determining
the amount and kind ofir?struclion th individualized c‘\asses. students should receive
in determining performance, Slﬂdcn:yaﬂf;dhand aptitude should ;?Iay less of a role
standardized apuitude measures, | ‘I" ude can be measured in vanous wavs
average on cntr :  instructor prepared pretests, or student grade-pot

: ¥ to & course. To quantify CBI effect h . grade-point

correlation, we caleulated ¢ (Cohen, 1977) b on the aptitude-achievement
» ) by transforming correlations using Fisher's

Z !r:ln\r&’rn‘ld“ol] l"ld '.Ilc[l Subll £ ve (0} as hc
aLtlng 2 for Lh conventt ndl (41 5 from t Z fo[

Thied, we meas
withdrawal rates ‘;;T—dé}l;(; Zf:?:ia of CBl‘on course cotnpletion. We first calculated
defined as the proportion of COnven‘m?nal classes, where withdrawal rate w
course in a term. We then uqs(tludccnls 1'n1tlafly emrolled who failed to com Eeleas
index of effect size when pro sed Cohen's {1.977) procedures for determinin ph ma
arcsine transformation orPr portions are being compared. Calculation of igvo‘l ;
for the conventional grou Proporuons and then subtraction of the transformed ‘;Cd

Fourth, we quannged (I:)Blrzr}}elgi g:lzfﬁ;rmed value for the CBI gr;}up_ vale
domawn presen - S udent attitudes. Quantifyi o thi
researche;a)'s cxar::ic::cfio:]l:: d? ccial difficulties. To measun? sludc[;)::nftz{f:c‘i:;z b
investigators, however, usedgaiifgf:;d;iﬁmcnt ;’ﬁtems on questionnaires. Dii‘f;?;f:
decide when differently phrased items shgu?ffg: 2:;?;::;; ::::i‘:’(;‘;:;l:ﬂf:v ha;i_ to
- We first
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eveloped two i ing i . overa
a“imdg mwarg lll::;tscoof' model-rating items to cover two major attitudes;
eneral scen the [hursc that Lhe stydems were laking and their atitude t65~ o the
general they were studying We included in our analysi o 2t
at appeared in one of our Hsts. o a o ealomny

o that 4pF ; Our basic index of effect size w
jrom the d ;;c:;cei in average scale scores of CBI and conventional isc'a:‘ Cﬁlcl{lalcd
' to interpretability of our results on atutudes wegalscf ig . Ilem;
' nverte

rating results to scores

510 3 on a 5-point scale (wh
. ere
au{ludc and | the least favorable altitude) and cilre[])re‘;cnled tric most favorable
ratings for CBI and conventional classas. culated the difference hetween

The fifth cutcom i
¢ that we described was 4 i

g s 1im i i

of reviewers have suggested that CHS y S uired for Jastruction A nutnbes
B reduces the arneunt of o g

students. We therefore paid dose attention 1o the sl s el to trach
of hours per weck apent in inetrattion 1 ¢ m;'c .Iurl:rra fh-’s'l copspared the piinter
used d as our index of CBI effect on imlruc,t:ur;::l”ti:r:::w/(\:mm" |l|t et

4 as ‘ - AN skl inanterpretation,
we also calculated the average number of hours per week spent 1n imlrucnt'm in ("lll
and conventional classes.

'To .makc our s'tudy more similar to traditiondl reviews, we also examined the
qlrectlon anfi significance of differences in outcomes of computer-based and conven-
llona.1 teaching. On the basis of results, we classificd each outcome on the fullowing
4-'pomt scale: 1 = difference favored conventional nstructien and statitically «ig-
nificant; 2 = difference favored conventional instruction but not statrtically stgoifi-
cant; 3 = difference favored CBI but not statistically significant, and 4 « diffcrence
favored CBI and statistically significant.

fn our previous mcla-ana'lyscs of research on programmed and sudiotutering
instraction (Kulik, Kulik, & Cohen, 1979b: Kulik, Cohen, & Ebeling, in press), we
reported thal diflerent cffect-size measures agrecd remarkably well when u.ppllcd tw
the same data set. This also turned out to be the case in the present analysis. For 30
of the studies with data on achievement outcome, for example, we were able to
calculate both d and examination differences in percentage points. The 'correlat;on
between the two indexes was 94, The correlation between effect sizes a§ measured
by d and by sc¢ ' \
differences was .77, Because these correlations were so high, we were able to write
regression equations for “plugging” missing data on specific effect-size measures. If,
for example, a study did not report final cxamination averages in percentage terms
but did report data from which d could be calculated, we were able to use d to predict
the number of percentage points separating cxperimental and control groups on the

examination.
In our previous research, we also reported negligible correlations between effec‘;
sizes for different types of outcomes. In our meta-analyses ofresearch on programme
and audiotutorial instructions for example, correlations between 'eﬁ"ect sizes on
achievement, course withdrawal, and student satisfaction were nonsignificant. Most
of the studies collecied for this article reported only 2 §mglc outcome. In the few
studies that reported multiple outcomes, there was no indicauon of predictability
from one type of effect o an : >
and on course completion was small and insignifi
correlation between effect on achievement and on stu

cant, for example, as was the
dent attitudes.
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Results

In this section we describe results of statistical analyses comparing effects of
computer-based and conventional teaching. We describe the findings in five areas:
(a) achievement, (b} aptitude-achievement correlation, (c) course completion, (d)
student ratings, and (e} instructional time. )

Stydent Achievement

A total of 54 of the 59 studies located [or this meta-analysis looked at examination
rformance of students in CBI and conventional classes. In 37 of the 54 studies,
P ) A ;
CBI examination performance was superior to examination performance 11 a con-
ventional class; 17 studies favored conveniional instruction, Fourleen of the 54
comparisons reported statistically significant differences between teaching methods.
Results of 13 of these studwies favored CBI, and results of one study favored
conventional struction. If no overall peneralization about the effect of CBI was
possible, one would expect about half the cases to favor CBI and half to favor
- conventional teaching, Instiead, a clear majority of studiés favored CBI. We were
therefore able to reject the null hypothesis of no effect of CB1 on student achievement,
Continuous measures of effect size permit a more exact description of the influence
of CBI on examination performance. The average examination score was 60.6 percent
in the typical CBI class; the average was 57.6 percent in the typical conventional
cluss. Examinations from computer-based and conventional classes therefore differed
by 1.0 pereentage points, the standard deviation of this difference was 6.5. Tt is
Satistically very unlikely (p < .01) that a difference of this size would oceur if there
were no overall difference in eflectiveness of computer-based and conventional
teaching
‘The avernge d in the 54 studies was 25, Thus, the effect of CBI in a typical class
Wi Lo fnise student achievement by about one-yuarter of a standard deviation-unit
1:‘::,_;1:::?h:: }Iml @ typwcal student in a .CBI class was performing at the 60th
pcrcem'l: t(_‘ ledm"lmlltm& W!mFrcas the typical c.ontrol sfudcm performed at the 50th
F i .! ohen (1977) described effects of this magnitude as small. With d = 2
[+] : v » o1t : o
mrextdnfp e, treatment-group mcmbcmhig accounts for only 1 percent of the variance
! a ]ralt, and treatment effects arc ordinarily too small to be ohserved without
eCldl measurnn T ¢
d};\'iatlon i Sg.) pt ;}ccdﬁurcs..\vhfen group averages are separated by a half standard
e =), the eliect is said to be medium in size. When d = .3, effects are
Although th i i :
e ug ; e e.ffect of CBI in the 'lyplcal study was small, effect sizes varied from
o ¥ to study. Figure [ presents a distribution of effect sizes for the 54 studies. The
1gure shows that nearly one-quarter of the studies reported di
in favor of CBI 1 poried a medium or large effect
vcr; lfll‘D o . nf(:larlythrce-quarlcrs of the studies found small or trivial effects, and
¢w studies (less than 5 percent) reporled moderat i
: ¢ or large
conventional nstruction. - pr 1arge effects favoring
We also wanted i
systematoanen to know whf:ther the studies that reported large effects differed
Y tica y from those reporting small effects. We therefore examined the relation
between achievement-cflect sizes and study characteristics. T
correlation b d s eristics. Table I presents the
- ion between st}ldy characteristics and achievement-effect size. The table
:e;‘:'sd":a‘ OE;_’IY one variable—use of a control for instructor effect-was significautly
cd to i i
cilect size. The average effect size 4 was .13 for those studies in which a
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FIGURE {. Distribution of achicvement elfect sizes for 54 studies,

ased and conventional sections of & vonrse,
two sectivns, The average clicet

single feacher pave both computer-b
based and conventional sectiony

Effects were larger when different teachers gave the
size was .51 when different leachers gave compulet-

of 2 coursc.d features were le effect sire. Corrf‘:lluticms bCl:ic:;:
Other stugy & . itude, and none cou
effect size and the remaining var I e possibility that a
i significantly different fror ) than a single
cons;j:tz?on il’ variab{es might predict effect sizes mors accur;ﬂz:,: with gencrogus
com>’ ried out a stepwise multsple regression anaty: lear-cut
predictor, we also car ults of this analysis were clear-cut.

. i iables. Res L

imi clusion of prediclor varia : ignificantt
gm“: i:i;?-.ir:::tor control s;as \aken into account, none of the variables was sig Y
nce ins

related to effect size.

ss highly related to
ables were low 1 3
from zero. To investigate the

] tion
titude-Achievement Correlation .
o ns separately for CBI and

; i elatio
orted apmudc-achwvcmcnl e ificance of differences

Seven studies rep ed the direction and signi

conventional classes. We first examin
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TABLE I
Correlotrons of Study Characteristics with CBI_Effect on Achievement

Stody charactenstic

Correlation wilh effect size

Use of compuler for managing 04
Use of computer for tutoning A7
Use of computer for simulaton - 18
Use of computer for programnnng -4
Extent of use .
implementation -.10
Random assignment of comparison groups 08
Control for tnstructor eflect =27
Control for hustorical effect 02
Coniral for scoring tias in criterion AL
Control for author baas in criterion 12
Durativn of treatment ~.08
Course level 07
Content emphasis on “hard™ discipline -8
Content emphasis on “pure” knowledge .09
Content emphasis on “life”™ studies 16
Univeraty sciting 01
Source of study -0
Study year =12

*p< 05,

in aptilude-achicvement correlations in these studies. For three of the studies. the
cortelation hetween aptitude and achievement was higher in the CBI seclion: for the
other tour studies, the correlation, was higher in the conventional section, Only y
sudy reported a significant difference in the aptitude-achievement correlatllons f)oL ﬂ:"
in CB1 and conventional classes, and in that study the correlation was hugher inu:
conventional class Second, we examined the average apti!udc~achlcvcmcgnl corr le :
tion in the two kindy of classes, The average correlation coefficient in the CBI cla:‘,z-
was .4 I‘. and the average correlation in the conventional classes was 51 Finall ;vs
determined the average g, the index of size of difference in correlation'coefﬁci;m:
The average ¢ was .12, a small value, It seems safe to conclude that CBI has at best
a small effect on the correlation belween aplitude and achievement in college coursf:i[

Course Completion

Cogn;zﬁloiino;‘ the 39 studies in our collection examined the effect of CBI on course
co “pu‘hcs ‘.ﬂlt;];c‘ven ISll.ldI(.‘S wuhdrdw_al rale was higher m the CBI section, and in
w';[hd o rawal rale was higher in the conventional seclion The difference in
rawal rates was statistically significant in only three studies. In one of th
cascs..w:'thdrawal rate was significantly higher in the CBI class . ‘i
was significantly higher in the convenuonal clas \
overall effect of CBI on course completion, one w
h'lghcr in CBI classes about half the time, T
significantly from this expectation,

and in two cases it
s. Under a null hypothess of no
ould expect withdrawal rates.to be
he results obtained do not differ
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We were able to perform a more sensitive test of the effect of CBI on course
withdrawal by treating withdrawal rate as a continuous variable. Even with this
procedure, however, we could not reject the hypothesis of no difference in course
withdrawals as a function of teaching method, The average CBI withdrawal rate was
26.9 percent; the average rate in the conventional classes was 27.6 percent. Finally
we also expressed the average effect size as & (Cohen's measure of size of effect fo;-

compartsons of proportions). For these withdrawal data, average A equaled 005, a
trivial value '

Student Attitudes

Only 11 of the 59 studies contained results from quantitative compansns of
student attitudes toward instruction m compules-based and conventional clases
CBI ratings were higher than conventional ratings in eight of the studies, and
conventional ratings were higher in the remaining three studies Four studies showed
a statistically reliable difference in favor of computer-based teaching, and ane study
showed a statistically reliable difference in favor of conventional tenchiog, On g 5-
point scale from 1 (the lowest rauing) 10 5 (the hgheal rating), the averape tuting of
course quality was 3.77 in the CBI classes and 3.50 1n the convenlional lasses, Thi
difference in ratings is probably best considered a smatl onc. It corresponded o a d
Org:r'npulcr-based teaching also had a smadl effect on s.ludcm ullllmlltw tward the
subject matter 1n these Courses, Seven of the .-.tudu.:.-. in our L‘ullt-ct'mu lc“nn-mlnﬂ:
effects on student attitudes toward subject matter, In five staddies the CBI ¢ u'u; Lt

favorable attitudes, and in two studies the convcntmlnnl classes expressed u'mlc
more : ject mi In two studics there wils 1 statistically
favorable attitudes toward lhé: lellbjt-glcl::‘l’:f;;ioml O o ente in their aititude toward
reliable difference betwecn A ) rable attitudes on the
subject matier, and both of these studies rcpﬁz:n;ld Irr;or; ::::;;bjecl N er attitudes
art of the CBI students. In general, however, CBl cltec e e 18
were small, The average d for the seven studies with relevan -18.

Instructional Time N |
i tion of
Eight investigators collected data on the amount of time spent in Instruc

students in CBl and conventional classes. Ea‘ch_of the ?1ghtl u}vesulg:;oltl'sofi“o&r;dc::;
the computer produocd a substantial saving in mslruc}tona ill“fl.e. I 2l o e e
i ich i tigators performed statistical tests, thf: d1ffer'enc.es in ins tional lime
Lo m};’?S ngd conventional classes were statisticaily mgmf}cant. On the a y ig1
b i aal approach required 3.5 hours of instructional time per fveek. daE th I¢:
- COﬂVCﬂ;lozd a l)proach required about 2.25 hours. This ts a subslanha:‘an h :]ge ; g
C?mpmel" ;' i‘fc :l:fe between methods, There appears to be !mlc doubt that s;co“c :
SIgmbﬁc?:tIg}:t wriel:h computers in Jess ume than with conventional methods 0 £
can be

teaching.

Discussion

p
ihls lllela allal)‘SlS Showed lha‘ fOf lhe m05l 2
but Slg“lflca"l COIllilbquIl to ‘he C"CC!IUCHCSS 0[ cOlngc leachlng- I“ ‘hc typlcal

l tatio -Da ruction rai at Ores by aboul 3
un emen ation ’ ‘I i Scd Cxamm 0N sS¢ >

rt the computer has made a small
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in a computer-based class scored at the 60th percentile on an achievement exami-
nation over course material, whereas the typical student in a conventional class
scored at the 50th percentile. The boost that computer-based teaching gave to student
achievement was about as noticeable in high- and low-aptitude students as it was m
average students; computer-based instruction did not seriously reduce the expected
correlation (about .5) between aptinde and achievement in college classrooms.
Computer-based teaching also had small and positive effects on autitudes of college
students toward instruction and toward the subject matter that they were taugh,
College students tended to like their courses somewhat more and become more
interested in the subject of these courses when instruction was computer based.

In 1ndividual studies, there were notable exceptions to the general rule of small
effects of the computer on student performance and attitudes In a few applications,
the introduction of computer-based instruciion into a college classroom dramatically
wnfluenced student examination performance; class averages on final examinations
rose by 15-20 percentage points in these cases. In a few cases, the computer also had
strong positive effects on student attitudes. Studies like those by Cartwright,
Canwright, and Robine (1972}, Grandey (1970}, and Roll and Pasen (1977) are
potentially important becausc these nvestigators reported unusually sirong, positive
effects of computer-based instruction.

The most dramatic finding in this meta-analysis, however, is related to instructional
time. In every study in which computer-based instruction substituted for conventional
teaching. the computer did its job quickly—on the average in aboul two-thirds the
time vequired by conventional teaching methods. It is clear thau the computer can
function satisfuctorily in college courses and at the same time reduce time spent in
instruction. -

Overall, however, the accomplishments of compuicr-based instruction al the
college !cw:l must still be considered modest, The present results, for example, are
not o impressive as those for computer-supplemented instruction in elementary
m:l(ntml.\. I'he .stud:f:s revicwed by Edwards et al. (1975) and by Vinsonhaler and Bass
Elll:l.;,ll‘?l)cl\;::l:ca:la:icn::?l?:jn?:oullc:fhf eff:;ctil\:rcncss, of supplemental co:}lpuler-assmcd
diflerences at the clcmemg s:h‘ 3111‘ y diru;:'y s (1977) meta-analysis also I‘Cp.orlcd
between studonts whees c]awﬁs " ‘09 (;:vc of at least one-half standard deviation
receive compulc‘r-.',up lemented eelved supplemental CBI and students who did not
teaching as imPrcsswf 4s results ;‘nSll‘ul::hon. Nor are the results of computer-based
the college level. Keller's Pers Orﬁt ;r applications of mstr.ucuonal technology at
produced much more dramatic :gsnal o System of Instruction, for example, has
19792). Numerous studies b ults in college classrooms (Kuhk, Kulik, & Cohen,
sobetanti us stucles have reported that Keller's teaching method makes a

ntial contribution to examination performance and also ib .
cally to ratings of instruction. The effects of computer-based oohine we dramali
and comparable in size to those reported di puter-oase teac{nng wc.re smaller
et al, in press) or of Postlelhwail‘ps di i studies of programmed instruction (Kulik
1979b). audiotutorial approach to teaching (Kuhk et al,
. . , design features o i i
u'xﬂflence outcomes, Quasi-experi.memal studxcg and true ei;:ﬁ(;?l:f: tsr(cinlc?umilt
similar results. Experiments with controls for historical eff ; P ce

. . U ects yiclded the same
results as experiments without historical controls. Nor did settings i i
- ettings influence findings
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in any substantial way. Findings were similar in “hard™
pure and applied areas, and in life studies and other
also the same for courses at different levels, o
We were especially surprised to find no rel
and findings reported 1n the studies. In our
audiotutorial approach (Kulik et al.,
studies were stronger than those in

and “soft” disciplines, in
lent areas. Findings were

a"OHShip‘ between publication features
lwg})mela-analysns of research on Postlethwait's
bfl ;lve reporied that findings in published
. . un : ; .
tionship reported in a number of meta aizly;:asc(i ;l:dtcs ::;ggd;;scnallons—-a rela-
. - rson, ' hal, 197
our meta-analysis of yesearch . . v svosenthal, 1976). In
reported that éyt udy your was :cflla}lﬁggggrgzedfln;;mcuon (Kalik et al.. in press), we
of elfect; more recent studi
results more favorable to ; ; Studies produced
programmed inst
reported ime trends in resullsg(Hall, 1978; ;‘:’Cr“z:‘r;lg}lairbr’net:;-ana?m };ia"‘ also
neither variable—pature icati tud- “bared teaching, heowever,
Sudy Outcome of publication or study year  was significantly related 1o,
of(:r;ly'one :.:mahlc predicted study nutenne i our mistaanabysin atd that s s
‘c‘,l‘gn that controlled for instructor efbzets Tnoxtidicy e whie by daflerenl (.40 b
taught computer-based and convenuonal seetions of a courve, exatmation diftes
ences were more clear-cut and favored cumputer based teae bty $n stadies 1 whar by
a single' teacher taught both experimental and control daves, differences were Jnsg
pronounced. We found a similar relation<hip hetween this rezarch desrgn feature
and experimental outcomes in our meta-analysis of research on Kelles's Perwonalized
System of Instruction (Kulix et al,, 1979a). It scems possible that invelvement of
teachers in innovative approaches to instruction may have a general effect on the
wality of their teaching. Ouilining objectives, construeting lessons, and preparin
qualiy 3 B & ob) & preparing
evaluation materials (requirements in both computer-based and personatized instruce.
tion) may help teachers do a good job their conventional teaching asapnments
Two points should be kept m mund by scaders futtmsng, un oversd) evatuntion of
compulter-based college teaching an the it sl ot et analysas Fhe D prand
concerns the weighting that we gave 10 different studeey i the anabyres dhar gndda
lysis pave equal weight to each independent study that we located, where “stuedy
analysis gave £q ; oo le Teport or publication. If we had
was defined as a set of results described in a s:r;g ¢ dP Mesgs, of compasisons
. ; inn to the number of students, Classes, A
weighted studies according . The findings from the ETS
. 5 1d have been different. Tne lin g
described m them, our results wou ) el, 1977) would
"evaluation of PLATO and TICCIT (Alderman. 1?72' M:J}:prhgnifl\s;ﬁmrs cor:ﬂ':incd
. P C h et B +
have carried as much we:g?hl - “;c rif::hi'i(:;g:a\;; (:atcs and neutral-to-negative
: z —eleva ’ C
and the unique ETS findings—e¢i¢ ; e ould have had 2 far greater influence
student attitudes to computer-based course

in our findings. , .
The other point concerns the very nature of me

.. : i rcporled re h
rmining major themes In . 4 stuctent
] w?y'or\se‘iookcd gat student outcomes that were frequently studied
analysis, we

i dent attitudes, student course complctxsm. m.slrucu.unul] 1::3:;(!:::1‘!1]:::2
pa Dot aptitude and achievement. We did not cx'ammc cr,d o ,‘mow
e o betwcm’x Ee outcomes of computcr«bascd teaching Wc‘ o : Lo 0%
e, evmhlm ?:om uter-based tcaching helped students develop o ar
e e th o utcfi's whelhcrncomributedtofacullydevclo;?menl,o wheihe
C'Uﬂﬁdc.nce e Compdwor'k for future innovations far more effective !.h::ll :r;); cong.
. pro_wdec} th: %:::lt?\ermore. ihe effectiveness research that \tvc examin
now imagined. -

tu-analysis, This methad provides
cearch lindings In this meta-
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ducted during the time period 1967 through 1978. The picture we drew is of the past,
not the future. Developments in computer technology have been occurring so swiftly
that no one can predict with confidence what the next year, much less the next
decade, will bring in computer-based college teaching.
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nondlass contact
college, Relevan; mvestigations ar oo o oucomes 4

lege ¢ summarized acear,
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and fin dings. A les, statisical or design controls,

» significant positive associations e xivs
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Teaching, 109 E. Madison St.. Ann Arbor, MX 48109. Specialization: Research on } ”’J::;' !zlﬁﬂeﬂu;ﬂ and personal develspment, and their institutionsf persistenc o
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One of the more persistent assumptions in American higher education has been
that of the educational impact of clowe student-faculty interactions beyond tie

Fowed Loy ,e

classroom. Indeed, so strongly and widely held a9 this assomption that trequent

informal contact between faculty and students has often been viewed as i devirable
educational end in and of itself Much of the ferment and unredt expenenced by

academic institutions in the late 1960°s and early 1970° has heen explamed as a
reaction to the growing impersonalism of the muhiverity and the lack of commu-
" nication and nonclassroom contact between faculty and student cultures (e g . May-
hew, 1969; Taylor, 1971). _ ,

* Furthermore, many of the indiciments of higher cdu(.:almn duting this petiod were
based on a philosophical stance which emphasized the importance of cellege 1tnapacta
beyond the transmission of facts and knowledge (¢ g, acs:uhur'anon to the world oll’_
ideas, inculcation of certain altitudes and personality orientations, devcllopm%nlt‘ 10

interpersonal skills, promution of critical 1}\1nk|_ng and prot_:lem-soivu}g arnn ;’I
development of a sense of self and career identity. and'cla!'lﬁcauot:.of u;:ctsc: 2
values). Inherent in this deselopmental education perspective 13 the belief that clo
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- i of the Biieiatuie reveals that most educators

epree wilh Sphiigerber® that the instruciional
-, of micreoompuiers can goneraly be divided
.. hbroad categonies, namely, compuier managed
caen (M) and computer assisied instruction

« latten, CAL & defined 2o a teaching process
e sty nvolving the computer in the preseniation
~tructione! matenels I an interactive mode to
e and contiol the indivdualized learning en-
“spent fon each md vivualized studeit. These 1n-

o omod s e agally subdivided into dnfl
Smagine eteddl, amulietion and gaming, and

L8
o
.
wionieahyry

tonlresd, CMY Bs <efined as an instruclional
“enemeat system uiilizing the computer to direct
etitire anstinctional process, inclading perhaps
Paswell o tradhigonat forme of instrucaor which
Aol teguire the compater such as lectures and
v ocdivitic s, CMI has some or all of the following
teletslics  crgenizing curticela and  student
T monionrg student piogiess, dagniosing and
vribing, evaluating feaining oufcomes, and pro-
oplanaing intoimation for teacners (Spoti-
i, 200

IR (NR N an S R Sm

dendtics of CAL has heen further refined by
weis and Sprechor” to distingwish hetween ad-
vad plnoty, <implistic erd complex CAL
oo these reseerchers, adjunct CAl refers o a
“or seies of programes which supolements the
wsituation wheteas primary CAL describes pro-
Ai5ch ovide Insiruciion of a suhstitute or stand
-anehy simptistic CAl can be developad by using
T prearamring ' aguosges hut complex CAl
anthoring whick pernits such fentures as the
e of sraphics and e scale calculations.
o, fon the purpotes of this discussion, the
Moand CAL w 1 be ueedd interchangeably Lo in-

T hioad ranue of posal's applications of com-
educahion, The romassder of this section of

the Litersture

from Instructional Use of Microcomputers: A Report on -B.C.’s Piiot
Project, prepared for the Ministry of Education by Denyse Forman,
published by British Columbia’s Ministry of Education, September,

-« Note: Denyse Forman has been a Research Associate for JEM Rescarch; Victona, Britsh Columbia since

o weture that she developed expertise in many disciphnes, teaching at several small rural schools in Manitoba.

e wiute up this search because: “We know that most educators don’t have tme to do a search of the

- re, and we helteve thal investigating relevant literature is a desirable starting point for making decisions ahout
wr education. Reporung this search gives educators a head start.”
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Denyse Forman

the report will review the current ltetature regarding
the use of computers in education.

TH?-E EFFECY GF CAL OM ACHIEVEM AT

Argumng agamnst the need to piove over and over
again that CAl “works,” Gsele't points out that there is
“fittle likelihood that suflicient evidence wall cver cxst
that will assute educators—with any ncuc able depree
of confidence—-that any delivery swsterm will perform
adeguatelv if the ailenon is stated in 1eg icabie tearner
performance’” (Uisele, p. 1),

Simrlary, Gleason?! chserves that few sctious 1o
searchars are now interssted in comparative studics,
i ., studies which attampt to compaie the roesults of
competei assisted instioction wath the 1esults of othar
stratesies because of the exiteme difticuily of contiol-
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The Compuiing Teacher

nng the number of mignificant variables in any learning
suation (Gleason, p. 16).

Arken and Braun' argue that alihough the trend has
heen to use statistical tzchnigues 1o measure the effec-
tveness of CAl maerials, they feel that atitudinal
studies would appear to be a more promising ap-
proach They point out that “statistical results have
heosy meaningiul only as measures of performance;
otlier methoeds will have to be considered if we are to
havy mearingful measures of learning’” (Alken and
Braun, p. 14).
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a number of
wyedd designed and fightly con-
¢ 5 from which
surae penvralized conclusions
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However, a'though researchers caution against plac-
iy ico much emphasis on statistical results, decision
muakers are derpanding proof that CAL s effective, often
without fully understanding what they mean by “effec-
tive."”

As Chambers and Sprechei't pownt out,

To some offoctiveness means the amount of learn-
i hat takes place mitially. To others it means the
desoe o retention of learning, or at the very least,
wihwetier or ot an individual stays i or drops out of
a learning expenence. Sull others are concerned
with the learner’'s change 10 attitude toward the
computer as an instructional medium or simply as a
kelphui wol in the culture. Finally, owing to the fact
that CAl1s 1 s infancy, some are simply concerned
with transportabihty of inaterials and/or acceptance
of the materials for use by others (Chambers and
Sorecher, p. 335).

To further complicate the issue, the number of
methodologically sound evaluations of the effec-
tiveness of computer assisted instruction are rare and
conciusive results are difficult to find,

However, there are a number of well designed and
tightly conirolled studies from which some generalized
conclusions can be drawn regarding the effectiveness
of CAl in the learning process:

1. The use of CAl either improved learning or
showed no ditference when compared to tra-
ditional classroom approaches ? '&!17-2023.28.31:41 50

2. The efiect on achievement occurred regardiess of

the type of CAl used, the type of computer system,

the age range of the students, or the type of instru-

ment used to make the measurements (Hallworth

Eammn

and Biehner, p. 175).

3. When CAl and traditional iastruction 4.
pared, caual or better athievement using
obtained in less time [0 L8

4. Students have o positive atbitude towards (-
quently accotnp-.aed By oincreased me
attention span, and sliendance in courw.
worth and Brebner, p. 178).

in addiion to the sove Consistencies, a nyr

other interesang and signilicant factors 1elatine
effectiveness of CAl are reported in the hiteratne.

1. Tutoral and dnll medes secm to be more e
for low-abdity w.udenis than for middie «
BT IT 25,2652
abihity students;

2. Many reluctant learners Lecome active -

terested learnets when involved i comp
ported programs,**

3 The'bulk of the studies showing CAlto hee
have concerned the use of adiunct CAl w
the classroom teachsr was readily availab’

4. Poor athitudes on the part of instrucion
minisirators haie resulted 10 overt saboie,
computer fearning process, ™

5. Foreign languages and science arc two .
which CAl programs consistently haw
shown to be eifoctive;V?

6. CAl is helpful 1o students reviewing maler
which they had prior familiarity;'? and

7. Retention iotes may be lower than for i
means.*®

Although a number of fundamental quest
garding the cffectivencss of CAl have been an
an meieasing number of tesearcnets are argy
there are many more compie guestions that
to be explored and that more subjeclive, lest

tative approaches are going 1o have to be used
18.21,31,42

The types of quostions that educators and
istrators are cur-enlly asking of the rescarch o

cisely summarized by Cleason?':

1. What are the mast effective CAl strategte: .
*ype of feedback is most eifective? How e -

what point in the program? What types o
interaction are most productive? Which

tional paradigms are most effective in the =

content areas?

2. What are the interactions of individual
styles in CAIZ How much cognitive complt
the learner manage? What concept-learn
tegies are most appropriate for which *
learners?

3. What are the effects of individual fearner

teristics such as memory span, perceply
sensoiy preferencoes, intelligence, mol
etc.?

4. Which hardware configurations are mostt

and efficient in various types of progrant
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s chsensittie screens? Videodisc? Light pens?

*

o at afiective characteristics of the learner are im-
...1ank? Molivation? Persistence? Delayed granfi-
" eani Locus of control? Etc,

 arat are the most effeclive strategies for program
CLelopment?
Ao ae the most offective strategies for inte-
.any CAl with other instructional activities?
L eason, p. 16}

- anavers 10 these questions will provide further
auon regarding the development of courseware
« mtogration of instructional technology into the
sen. inthe meantime, educaiors can continue 1o

Sunplement computer progiams on the basis of
- that have been completed. As Paden® points

i the rotession 1s seiious about impiaving in-
- o, [hese experiments previde tips galore: use
»vomputet 1o improve stucly habits, to hughlight
reniant concepts, 10 process data, to “indwvidu-
st ion, (o give examinat'ons, 1o provide
st eedback 1o students, 1o keep records, and
with prezazz 1o content insiruciion Some of this

« cmprove perfeimance. Some of it will impove
-+t attiudes. Other aspects will reduce the
Cinery of teaching 1or the instructor (Paden, p.

also cautisns, as does a search ofthe liletature
hectiveness of CAL that expectations of gicatly
- orpedoimance from CAL pic sented as an addi-
sonventional insliselion seet, unreahsuc.
pEesses a sinular opariog i regard 10 the
thve cuntent and future use of CAL in the in-
wsetting, She pomnts vl that cunent studios in
oo reatmont interactionry) aie aitempling to
»vavs 1o measure individe s student characeer-
< eleomine which oppioarba vall bonefie siu-
s msoecific chatactenttics, Fducatols have
“ewdentity the student charactenstics such as re-
foae bt jevels of actuevement, and prier fa-
Wi subject matter a3 characieristes thal re-
el CAL and Dence sageats that further
"o arvas such ay loeus of contis!, oplit-brain
oo ive style, anviety hael and personality
essibeducator i desgniba comsevware and
sArecomniendedioas ot offective use of
Teacalional settnny She adts that “whero sane-
“rtrences are (ound ceoveen CAL and iradi-
Vruchon, it is mLost e o dentify and quan-
Eowe o urences o, oo, {Dence, p 54)
e ludos,

et of drecticceach will have apreal im-
"o e Lae of CAD by extundisg the inferpreta-
e appli alndney of puor indings. CALcan then
b those sifuatinns w i re the indication
Sl endance deaming fooindividus) students

BRI NI E MK NIy o e

or groups of students. More traditional methods of
instructton can. be retained for those situations
whete they are the most effective (Dence, p. 54).

THE COST EFFECTIVENESS OF CAl

Kearsley?® has pointed out that although CAl may be
perceived as instructionally effective, educators may be
refuctant to use it if they perceive it as being prohibi-
tively expensive. Economically, the debate over the
uses of CMI and CAl focuses on 1) the relative ad-
vantages that the computer has over trachtional, per-
haps less expensive instructional methods; 2) whether,
in fact, less expensive means are available to eifect the
same instructional gamns as the computer; and 3)
whether technological advances have reduced the
costs to a point where school districts can implernent
computer based instruction (Splitigerber, p. 21).

Cost estimates for CAl are highly vaiiable and are di-
ficult to establish with any degree of accuiacy, particu-
Larly as CAl can be delivered on @ variety of timeshare
or microcomputer hardware systems, There have Leen
a number of sludies which have assessed the cost effec-
tiveness of timeshare systems,™ *"" 2% byt studies
poviding information rcgarding inexpensive micro-
computers and commercially availlable courseware-are
difficult to find.

However, regardless of whether CAl is bewng
delivesed via timeshaie or microcomputer technology,
the hardwaie purchase and mantenance cols, the
coursenvare purchase and couneware develoninent
costs, and the cost of the provision of training and.sup-
port services 1o educators must be 1aken into con-
sideration in any estmate of the cost effectiveness of
CAl over traditional instructionat methods.

More specifically, estimates of cost cffectivonesy
need {o consider hardware puichase and maintenarce
costs a5 amortized aver the number of years of une tne
systenn 15 intended o provde and as distihuted over
the number of students whe will be using (he systen.

Similarly, coutseware acquisition and developmont
costs are dependent on a numbet of faciors which in-
fluence any estimate of the overal cost effectiveness of
CAl Tor cxample, software developmont and acousi-
Lon costs 2ie reduced 1 propoition to the numbs of
slidents using the counseware, paniculany ot the
courseware 15 bemg provided for handicggnaed or
remote students who have tradgitionally b maore ox-
pensive to educale than repular students. Costs e alra
1educed if the courseware is simple in dosign and u
has a long hfespan uminterrupted by updates o rovi-
sions. Whenever possible, tt s generally mare cost of-

octive 1o puichase commoercially availabie courseva
than to-develop il

In addition, any decision tegarding the cost offne.
trreness of CAl must take into consideration whether
the courseware and the costs aie being incurred (o
replace, o to add to 1egular instruction.

These variables have made it diffn ult o0 peenss the
cost effectivensss of CAl, particulatly wih the newer
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miceoc vmputer technology. .

It has been estmated that a sery adeqguate stand
aone systein costing $3,360 o 56,600 and usad for
1360 bows throughioat a schoot yoar will cast 50-cents
an bour Couneware development cost eshimates
raage from 50 cents to $750 per student howr, '
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Courmev e acquisition costs are highly vanable, rang-
ing from $3.00 for a sing.e program to $600 for a series
ol programs lhat can he used hy an entire elementary
schuol, but 50 cents an hour would be a generous es-
umate Thesclore, whether courseware is acquired or
developed, the cost o CAl using a miciecomputer
hardvaun sysiem can be estimated at $1.00 a student
hour  tlalworth and Brebner?3 estunate that time-
shaning computer cost is between 66 cents to $1.00 per

student hour. They point out that when 16 bit micro-

processor systems become avallable, with multi-user
soitware using hard disks, these should support up to at
oot 10 usens on a school CAl systein and itmay be rea-
sonably expected that for this number of users, and
pusably for o smaller number this system will reduce
the cost per student hour to 20 cants or less. With the
overall cost of education per stucent hour for the Cal-
gary Boarrd of Education being $2.22 with $5.56 for
special cducation students.23 CAl, whether on time-
shate or a microcomputer system, compares very fav-
ourably.

Nortis* has pointed out that traditional instructional
costs have been increasing at the rate of 13% a year for
the past three years while CAl costs have been decreas-
ing at 5% per year, coupled with a 10% improvement
in paiformance. Hirschbuhi?s also points out that “in a
period of run-away inflation on a nearly global basis,
the per character cost of computer technology has
heen reduced a thousand fold, the reliability increased
twenty fold, and the accessibility increased by a like
magnitude,”” (Hirschbuhl, p. 62). He estimates that by
1990, computer industry hardware will become 32
times as cost effective as present day hardware. It can
be sately assumed that. as hardware capabilities in-
crease and costs decrease, CAl will become more and
more cost effective.

In addition, the lidden benefits must be considered.
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Braun® reports that in a compuier program m (b,

NEALN
trict of Cotumina in whsch 700 students were ing,, . R
there was an increase in student attendance a4 . - RPN Y]
cost saving to the public o1 530,710 Extrapoletsy, o e
to the ertire siudent |Jnuulai'rm Braun argues th.. - fun
productivity gaim would e on the order o) §) - e
per year, Sunilarly, based on a study on attiitum L ety
communily college system in Ontano, Bravn g c e e
that by using CAl mathematics the provinees LV L
gain or cost-produciny gain index per year wy |
$9,600,000. Fe concludes that “the value of th . T
stuches iy that they demaonstiate that the use of tt »
puter ta aid mnattuction can resultin 2 subdanual, . ',
ti.{‘ tae of the tax dollar for educetion”” (Braun, '

It has also been pmrtud out that harchvare ore. .
prichased for CAl has been doing double dut. ;
mumnistration, guidance, revord Keeping amel 1 '
functions; that truancy and vandalism were reth... o
schools whare CAl wos boing used with disacvn P
studlents, that by uwng the compater, aducadio
stitutions can offer more Hexibie scheduling and w 1
course aliernabives; that curicula can be moe a -
to the pace of change; that instructor costs are <. -
providing distance and continuing education; ar e
new knowledge can be biought into education - g
ooner.”‘lmm ) )

The hidden costs inclode mzintenance costs e . ey
ware, the inevitable higher costs tor coursowe e
velooment which are anlicipated to account te: n

90% of total costs hy i990,%% and the cost of v« - ) L
nechamsm to introduce and integrate CAl into
structional setting in a manner which guaram:- Cw
benefits which have heen shown to be posab’ ;

If the cost estimales of CAL are adjusted i
the hidden costs of soitware, courseware,

e
maintenance and suppeoit, they may weli be e
than traditional per-studeni-hour costs. This s
however, be weighted for their cost eftect . 0
Deltak, Inc. compated their indusinal traim: - N
grams and found that a five-day instructor lea ) re
of 10 students was more costly than a comp : N
hanced, learner-paced multi-niedia approach # R
of $1,120/$680.42 That 15, tradibonal tramingt -+ ° -
more expensive than CAL. RS
Kearsley, n his articie “The Cost of CAL AN ° s vl ey
Assumption,”” concluded: . CoL
The fact that CAl results in a higher per o

hour cost is based upon a fairly dubmus ass s ‘

that the instructional effec” veness of CAl i e

as traditional instruction. This 1s most certa = Yooy
valid premise, Almost allcomparat:wxlm"- L,
have shown that it reduces the time regu™ "' S,

subject by 25-50 percent while still resulb " ) o
same end performance. CAl permits a vuen ™

monitoring and evaluation of student et

and instructional effectivenoss which i ¢ °

impossible 1 traditional instruction, CAV?

mits certain kinds of instruction which con B
done by any traditional means (e.g., medt


http:1201$680.42
http:students.23

! .“n., of (Iymg patients}. Students are overwhel-
-y positive ahont CAl, and they express sirong
.. tences for this mode of instruction across all
« oo s Thus, an how's waorth of CAl may be in-
‘1- sally equivatent Lo two hours or more of tra-
»onal instruction, If we accept this, then cost es-
A which show CAl as costing the same as or

! _aiy more than traditional instruction in fact give
v the edge.?!

+ ual as a substitute or 1eplacement for tra-
. methods, particulatly when considering the
a0l special students, CAl can be cost saving,

R . ai the present time, CAlis used today mainly
- ~ olement 1o regular instruction either in en-
l"‘ + o remedhation and as such, its costs must be
: -] as add-ons 10 tiaditional instruction. Con-

no she benefits, educators must ask whether the
f . apense is wotth -

LIS Y
L]
'

FURTHER CONSIDERATIONS

sz on o the cffect that CAl reportedly has on
et and cducation cosis, a search of the li-
“mpeais that researchers have dentified 2 num-
~or tactons that cen be icdentified as advantages

- advantages include the computer’s ability to
L the instructional process:3! io simulate
o e ot possile alall without  computer; e
' scden s imfonmed of theie progros, ihrou"h im-
teedback and aclievomea) summaries;?' Lo
- amethate am ayw-n*a!'fuz duforcoment; Lo
l nstruchion thet hay been a\,fslen:mahc,::liy pre-
) equenced, tednd and tevised:3 and to allow
X : o reew frevions st uction, reguest special
o Crrontinue on o entichiment activities. 3
! - i, esearchers aigue that because the com-
stves the wedividual azuvely in the instruc-
‘ femineng is !ac:lsi?:ori 71 and that CAl
e tho (o devot: moe tre to the peisonal,
' wroe inions of their students, a factor which
<dentnied Gy Chambers as being the most sig-
wothe develnament of creative ahilities,
Tio sudents. Y
soshs Ao intior

. ehoarsG

' facing computers into the
ey ihe bags of cost offechiveness and 1nsirice

s s s g potend aimumer!, pariicelady i et

l . Aol pecentiong 10 Canada and the US that
‘o rab syden s both costly and unsatis-

P T Cidiies a numbe of I'ar:!n:u wineh indicate
!v o . ‘J".“,-'ll,ibfaﬁ_li’)l‘“’{hli'l\" ecducation system in
IRy s 1octons iclude the s r:mi.u..uﬂ inCrease
oo soetof drop onte, 1 mcresse inthe nenbers

. ~ who are purionniog below theit gade
Sercceptabiy bish lowvels of youth uncm-
4 Con) uu_l'”" decine i the educstion of
i the seiencens: and the spirathing costs of

o the euucation of the handicapped, the
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N’"‘CE Announces ComputerC‘
in Educaticn Conference

The annual Computers in Education
Conference will be held on March 12 & 18,
1982 at Seattle Pacific University, Se.t-
tle, WA, The program will include talks,
workshops and exhibits with emphasis on
the use of the microcomputer in K-12
classrooms of various.disciplines. For {ur-
ther information, contact Tony Jongeian,
Bverett High ‘School, 2416 Colby,
Everett, WA 9820-1 T

Natisna‘i Seciety of
Prata Kducatars

Convesttion Scheduled
April 15, 1982

Washington, D.C.

This year's convention will be held at
the Holiday Inn, Thomas Circle (Massa-
chusetls Avenue and 14th Slreel). A
block of rooms has been reserved au biwe
Holiday Inn—Connecticut Avenue
dacross the sirast from the Washington
Hilton where the NBEA Convention will
be neld) for porsons attending the SDE
Convention. Conveniion rates are zs fol
lows: Single, 345: Double, %58; "‘ripie
§61; and Quad, $69. Room reservations
shoula be made directly with the haotel oy
calling 202/33%-9300,

Y our 1'er.tl~=h' ition fee of §20 covers
registration charges phis a lonchs = and
coffes break, The first meeting will begin
al 9:00 am. on April 15, 1942,

Paicona desiving {0 prosent ne:'f-rs dur-
ing the convenlion should send a briaf
summsty of thir presendations to. L.
Richord Bassler, Cenier for Terlnolooy
and Admrinistration, Coilege of ™ hie AT
fairs, The American Universily, Waah-
inglon, D.C. 20016, Dr, Baselee wili serve
as (,ommr.uon Prog:ma Chaivinan,

For information or registration, wrife:
Jr. Lloyd Brooks, Q:ap».ru,.cni, of (e
Admizistration, TFogelman Colleme of
Business Administrai oo and Ieonomins,
Momphis, TN 08152, 801 /4
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wreting Teachnes

ml the learning disabled.

wus the arpumesits ot Dr. Dustin Fleuston of
oo Pt reticnale for the ummedsate aml
cad miradnelion of the computer into the pre-
wrntenal systenn In edhnolesp and the Sdu-

P oelivery System,”” Heuston pornts out that

sorgrent U S, educstinnal system is inwensitive
nehisnal vestinent and cannet be improved
o the diamatic change ureducible with new
hoelopics
voonrren educationel delivery syctomt provides
wit i3 cconds of personal xlenticn per how
wicas with conmputers that propoition could
o alinost 100%.
st expensive and extensive silonts at improve-
ai, the present educ iional system has reached
L eftectiveness.

Fraun and Heuston arpue that the only cHective
nf ncieasny the pracuclivity of the piusent
Iimml system 1s throah the Introducbon of tech-
~into the nstiuctional procoess, and as Braun
out, computers witl move mlo homes and
i whether or not anyone does anything to ensure
!I:L:LIWO use,
anerber® summanzas:

s=e nb computers, due prenanly to decreasing

s ad increased availability of minicomputers,

sctba and software improvernents, the trend to-

d accountability; the requirement for improved

Lol productivity; and the cxpansion and per-
~abiraiton of instiuction Bpiligerber, p. 25),

I:;‘pm%m; forecast an knminent breakthiough in
)

B HD COMPUTER HITERACY ARGUMENT

mLps the most powerful argument for the im-
“ate and widespread introduction of computers in-
swhool system is Luehrmann’s arguments? that
bility to use computers is as basic and necessary
aerson’s forinal education as reading, writing, and
goctic” (Luchimann, p. 98), He contends that
sung plays such a crucial role in everyday iife
n his nation’s technological future that “the
rel public’s ignorance of the subject constitutes a
ilai cusis (Luehrmann, p. 98);

TR

... computers will soon be
everywhere and students who
have not been exposed fo
them will be at a decided dis-

Ia.dvantage when competing
witll fiose who have.”

PTETETY

lmqulremcnts for living and working in what has

sezn called The Age of Information have heen e,
descithocd ny Andrew Molnar?® swho argues that i,
are to contthue 1o henefit from i oxpuanding ronbe.
of knowledge, we muost Jdovise new ways 10 expy
human capacity and reae sing ... and wo must re,.
new intellectual tools o extend huaman capaciy
reason.”’

In his presentation, “Fducation for Giizensiup i
Computer-Based Scoiety,” Danlel Walth Luints o
that aithough in the past only a small ¥ or_entane of 4
papulatinon ever had dhrect contact walts computory, |
the Ui e, 23 e naucn’s econemy Bocomaes more ¢
pendent ot inonmaion procesang and agh o
nology, “we can expect the nverwhahlming majonty
our working population to have sigaticant inletactior
with computers as put of therr daily world” (Watt, 5.2
He insists that “only pubic ~chools can Folp insuce 1 -
all cilizens have equal accoess to the oppotiundy b-
vomputer hteracy education, and only the puby'
schools in cur sociely have the respoensibility for b
education of citizens who can mdake efiective docsior
ahout the rapact of technology on socioty’ (Wat, ;
6)

The important point being mad2 15 that cempute
will soon be every wheie and students who have
Loen exposed 1o therm will be at a decided disadva:
taee when competmg with those who have; and «
cicty generally will Le at a disadvantage when o
fronting issucs that have to do with ihe lnac of cor
puters on the individual and on society. In short, o
students must become computer literate,

The definition of computer hiteracy has been evohir,
as educalors and rescarchers have become mo.
knowledgeable about what it nieans to be hterate ar
as computers extend further and further into soaieh

Initially, when computer literacy was wlentificd
1977 as one of the Ten Basic Skills by the Americ,
Council of Supeivisors of Mathematics, computer
teracy was generally described asahat students shou
know about the uses of computers and what cor
puters can and cannot do.w?

The Human Resources Research Organizatit”
(HumRRO) defined computer liteiacy as what & per
needs to know and to do with computers in order”
function competently in our society.® The Univer
of Oregon advised that computer literacy referred *
the non-technical and low-technical aspects of ™
social, vocational, and educational implications -
computers,’®

However, it is generally believed that these d(‘!l"
tions no fonger suggest adequate goals and objectne
for a computer literacy program. As David Moursu®
points out, computer literacy initaily tended to mear
fevel of understanding at which the student could
about but could not actually work wath a computef
However, this level of undersianding is now 7
sidered to be computer awareness rather than hterd

Luehrmann3? argues that computer literacy i’
mean the ability to do computing and not merely ?

- 4 g ten
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smgnize,” Cidentity,’ or
s eat coniputing that have
cacher, Further, be skl
aper to incolenie behef
gt do not arisc out of dir
e thet sulnect’” (Luek
Hased un an interpretadi
- lierecy and fo'llowing o
st b rreans to he litorate
s teracy as “that col
sues and relationships t
Ko r(-‘.‘rormh}y‘ ds A proc
ettt society” (Walt, p
He iusther divides the ¢
»o fowm distingt Lut inte
~anz sk, includes;
I The abliity to contral.
whieve a vatety of ¢
fecsional goals;

ae ability to use a

.

P
1

1.aQ
cemputer appiication:
piefessionai contoexts;
3. The abitity to underst
social and psychologi-
individuals. on groups
society as a whole; an
¢ Tho ability 1o make us
COMPUIET prograning
tioas as part of an .
tesiss for information
and problem solving

Wait concludes that “'the
ol commitment in this

“uus conseqiences for i

vhlic and the future of ¢

ik

IMPEDIMENTS TO

ii the evidence for the
freduction of computers
werwheiming, why is there
Al and potential use of «
“rch of the literature reve
“tactors which resecarche
‘pediments to the explor.
“e computer m education

I Insufficient funding fre
to support the original
Ware, COUTSeWAare, and
support services for tt
3515 technology into tf

Foe

- The primitive state of
confusing diversity of I;
tems' ¥

% CAl matenals that are

undocumented, and
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Wetady,” of "be aware’ of alleged facts
snting that have been suppiied by a book or
., unher, he states that “itisantellectoally ym-
. «ulrate beliefs and values about a subject
« 1o out of direct experience with the con-
- subyect” (Luchrmann, p. 6). :
ananterpretation of the comimon meaning
«nd tolloning a traditional understanding of
. v tu be litlerate, Dar el Watis? defines com:=
. s as “that collection of skills, knowledge,
- :eelaionships that allows a person to func-
by as 2 productive atizen of a computer
Lty {Watk, p, 26).
o1 dwvicdes the concept of computer ||teracy
il but intenrciated arcas which, sum-
Cludes

"ty to contiol and program a computer 10
a vane ty of personal, acadernic and pro-
! pala
iy uouse a variclty of prepiogiammed
rappl cations in persoral, acadenuc and
cued] comiexls;
ity to understand the growing econcinic,
<~ut peychological imipart of computers on
<, on groups withn our seciely, and on
w3 whole; and
Iy o mahe vse of ideas fiom the world of
el PIGEEIMMING AnG Computer apphce-
<gnnl af anonoanodhual’s collection of stia-
or informtion reloneval, commumcation
wem sofving (AWVait, p. 27).

Porkow that “the fuifre of schonls to makea
inenl in thes aree now can have disas-
cawences for both the education of the

e dutuie of public educetion” (Wait, p.

CEDIUTTHITD TG PAVREMAETY T TION

e for the wides p]emi and immediate
vieomRptorns inle the school system is so
cwhy s these sucl a e balween the ac-
-nh.! vees of (,O:‘.l‘l;ul"“!“ i cducation? A

Cradate peveals that there are a number

: -.E; fesvaichofy eve kientifted as being
o the ¢ auen of the full polential of

tn {‘t.".h‘&?i(h-.

ot inding from the appic; aiale sources
“Lire original puxc“aq_ of nardware, sofi-

=sevare, and to estabhlish the necessary

Trenves for the  oeensfd ntegration of
s mto the cducetonal sysiem HE

Ve site of she an o whitch there s a
[ - .

Hesvinsity of languages aned hardware sys-

R R RIS TR {Ju"hi‘,’ constructed, lapely

Tl and alde to run only on the

B R ] st EErs SN LT

equipment for which they were written, '

4. Lack of knowledge among educators as to how to
effectively use CAl materials and the computer in
the learning situation, particularly at the moment
when limited financial resources restrict the num-
ber of systems.available per classroom. ">

5. The attitude among teachers, familiar, with and
comfortable using tried and tested methods, that
the com;uter is not a tool but an intelligent

machine destined to replace them as teach-
ars, 11,14,29,45,46 .

In order of importance, Chambers and Bork® found
the impediments to the implementation of computer
assisted instruction to be 1) funding; 2} lack of knowi-

edge about compuler assisted instruction and com-

puters in general; 3) attitudes of faculty; and 4) the
need {or more and betler-computer assisted instiuction
modules {Chambers & Bork, p. 28).

In addition to the above impediments to the imple-
mentation of computer assisted instiuction, cntics cile
the lack of information about the effectiveness of CAl,
the tremendous financial commitment to a tech-
nological innovation that is new, untried and uncoms-
fortably similar to educational television, depersonal-
1zation of the educational process, and lack of support
from teachers and teacher’'s oigamizations as reasons
why it is advisable to adopt a wait-and-see atlitude,

POTEMTIAL, ACTUAL, ARD PROGECTED USES
OF THE COMPULLER IN FESUCATION

A search of the literature reveals that there arg
various applications which have heen identifted as be-
ing reasonable and effective uses of the computer in
education. As described and envisioned by such re-
searchers as Bork, Franklin, Haugo, and Watts, these
applications inciude the {ollowing:

1. Admmnistratve  applications which include such
activiies as keoping tiack of accounting, payiol,
inventory and employee records and of zttend-
ance, gades and student recoids. The coinpuier
has also been used in admaustiation in class trme
{abling and in simulating models 1o forecast the
implications of decisions and changes in the edu-
catonal envirominent. ©*%*

2. Currictlum plarning applications such as {he ro-
soutce information {ie which was developed and
15 being used in Alaska to provide teachers with in-
formation on available educational resources.®

3. Fiofesstonal development appfications which not
oaly provide teachers with now skifls and an
understanding of the uses of computers i educa-
tion, but could also puuvide hlgmy informative and
“imaginative professional development cowces in
other arcas of educatio:

4. library apphcations which involve the computei in
mainfaining rccords of holdings, maneaging mlia-
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and interdbruy leans, and erablmg users to
search iles for relevant titles and mformation.®

. Rervarch apnicavons which epalste a school or

¢ bkt o anayze daia colivated on a regular basis
or for spocial puiposes.s?

Cuidanee end specal services appheations swhich
wncnde computer adminsstration and sconng of
seiected. candardized tests, provision of guidance
andh cotent iformation using o computer, and the
admissiiation of twests and the analysis of data to
assist special education personnel waih the ding-
ansis and remeriation of | Lo iy nroblems 32

. Testing d,)j)f'.'(:ahun‘; which inciude compuer assis-

tahce i the conslruction, adminstiation, qcnrm&,,
and evaluation and anabesis of test results. e

i Inscructfonal ad apphlications which are described

Dy \Wasts?? as the use o1 the computer in the same
manner that any avdio-visual device or paece of
laborsrury pquipment may be used to demonstrate
ar Mlustrate concepts or W allow students to mani-
pudate parameters without haviny to duplicate a
real wo.nd situation.

ostructranal management agplicabons which assist

the teachar v providing indbaduaized or small
sroup instruction by using :he cu.‘mutu to

manage the student's le n.ngr., e\pcrm:,r es and Lo
MONIoL and assess progross, | v

AT ST MYIEEAT 2T M TR Y SRSy DI R

.. approvimaiely $0% of all
sehiand eieics resoonding are
now using the compuier in
sinunit of the inct Ci onal
process.”
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[0.Computor assisted instruciien applications wiich

involve the computer in taking over a cantral part
of the instruction of the student’ ™% and \which
can include a3 number of different modes of inter-
action with the student:

a. Dnll and practice programs take advantage of
the computer's tireless panence and ability to
provide immiediate feedback ana emforcement
to prescribe, provide and monitor potentially
very complex drill and practice activities which
can he tatlored to a student’s individual needs.

b.Tutorial programs, depending on the capa-
bilities and the storage capacity of the computer
system, are dialogues between the learner and
the designer of the cducational program. The
computer acts as a ‘tutor’ to teach the student
concepts and skills. The worst of such programs
ara simply page turners which present passages

[ . -

‘ janug, o

ot et and then ask the sturdent 1.,
gucstion on what they hove a1,
type of tutoned, calfed dniru fead
jeminel throush a series of cares

questicns Lo sute new understangdee

of the toe ot nand.,

.
eddge
c. Simulalions o controliabe worlds
in v hich the conasuder can be vad s
or generate s itoinents (o the feare, -
he can change siclables and oaplone o
m g oo beel pught have heen .
3, too reslii ted by diree imitilon,,
2UIOUS Or Loe ia) mﬂl jie to allow the o
t:xpl(:w in the real world,

1. .Compuler anaeness and Dteracy apy
which volve ts o mpuier in prepar, -
to undarsiand and 1o be able 1o use cong
our futute coinputet ondnted society,

{2, Computer ccience appiications wheeh
teaching sterdenis aboul computer i
operaticns, proyramreany 2nd apphealion.

Chambers and Borkid solected a samplo
school distnicts which desely approdimated o
population of U'S. public sehool distncts to
current and projected wse of the compulter
public secondanyfelemantay schools, wil
emiphasis on the wwe of e compider in o
assisled instigcrion ifggure 1),

t was found that approniirately 90% of
FIGURE 1

TRINDS
(U5, ENPLRIENCED)
9 ot Nt
Districis S

1980 - Gu*
Jos5 - O

-

1. Districts Using Computers

1970 - 18
1980 -7
1985 - 87

2. Instruchional Usage

3. CAL 19850 - 54
1983 - 747
4. Application Priority 1. Math

2. Sciency
3. Ldﬂ"“i"‘
4, Busines

-

. Emphasis Shift
‘Dnill and Practice —BTutorial —

S0

Snnulal A

Source- ACM Report on CAL
Chambers/Bork 1980
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w responding are now vs ~z the computer in sup-

s ihe mshiuctional proce-< o computers are
o o owned by districts &7 2m2e computers are
- o evidence than are ms 0 cna mapiy which the
Cwound to be equal in poos 3= it was also found
-p most popular applicaiio=: in order of usage are
ohing of computer ian—__ e computer assisted
ng, data processing app™cz- ons, using the com-
s an instructional aid, 2- it 7or guiiance
.)un\.( hing applications {C- v & Bork, p. 11).
crputer assisted instry =plications, the
wunant use is in drill an . a:though it was
<o simulations are als 2 good deal of
+ the secondary level, 1 riuse is ocrur-

. l‘.J

o Aathemalics, Na.urc §~: :‘-'=-:L=. Business and
e Arts (Chambers & 77+ 155

whors and Bork's stuos "0":(" a drametic
wrom the past. From a= wsUmaied 13% in 1‘)70
(nonal (_(){'l])l.!t(:‘l‘ usa g -z0 'e 2 d to 74% in

.ih the type of insirue changing ftom
Lmnantly peoblem soh Z acquisition of
<", 10 a much heavii-- ¢ on coniputer
< toapstruchon Thoy &7 ":--.:*':Z i~at while the
©roof instiuctional coarp ot 1 e schools
-vpeasedd dlgimihcandiy Qs =nd diversty of
wad not hercased prowooionaen They atli-

-1 ', ll.

)
o

bute this to the industry’s concentration on providing
hardware to the schools while not being able to pro-

wvidde adeguate and satisfactory courseware to suppart

the use of the hardware, and to the lack of adequately
trained staff (o enable effective use of the computer in
CAl

For the period 1980-1985, 94% of the districts sur-
veyed anticipated using the computer with 87% of this
percentage indicating that they would be using the
compuler to provide support for instruction. Types of
instructional usage were projected to continue as in the
past with 74% of the districts indicating that they would
be providing computer assisted instruction. It was also
anticipated thai tuonals would assume greater usage
with drill and practice 1oceiving less. Chambers & Bork
suggest that thes shift in cmphasis wall perhaps move
towards simulation by 1993 In suppoit of Chambets
and Bork’s findings 1s Huschbuhl's table which projects
increased levels of acceplance and ulilization areas for
CAl by 1990 (Figure 2).

Watis®? points out that there are schools in which a
dozen apphcations of the computer in education are al-
ieady to be found and he concludes, “the challenge s
theie for all schools to successfully introduce com-
puteis and 1o develop then potential in educaton”
{Waeuts, p. 22).

FIGURI 2

LEVELS OF ACCEPTARNCE AND
UTILEZA 1R Al e FOR CAL
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d U FUME LUINDS AND BECARENDATIONS

A serrch ot the Bterature indicaies that most edu-
catars and receaichers are catthously oplimustic about
the utere of eomputers m cducation,

A discuseed varlier, the inajor impedtiments to the
withpread introducicon of cumputers into the edu-
CALI WYSIe dret

I Inewincent funding to purchase hardwaie and
OS]

2 atedient and madequate courseware that has
Lovn desipned 2 run only on one system,

3 The coniunng diversity of hardware <ystems and
R TRIRTRES,

4 Lack i lnwowledge among educators as to how to
Afectively yse the comput s in ai educational sot-
ng; and

. tha cenvan of leachers that the computer s
eithor too dincalt tor then to learn to use or that it
i destined to 1eplace them in theh job.

Aithough Chumbers and Botk report that it is pre-
dieten] thar by 1985 the curient major problems e the
e G eamputer assistod leaimng will bave been re-
due 2d 1o thae fevel that tha hardware problem has now
reaused i 12007 (Chambers & Borkd, at the momant,
the obove inpediments must sttl be considered mayjor
CORCOMS

s generally agreed that hardware baiviers have
heen or shorliy will be resolved and cost reductions
will help elinanate wunding preblems end permit the
e et effectve use of CA 0T 8 s qupnort of this
pregiction, Gleason?® repoits that a iecent study by the
National saence Foundaton estimated that there are
alecadly 200,600 microcemputers i1 American ele-
mentary and secondary schools and projects one
ulbion units by 1985.

It 15 also wenerally agreed that the technology for in-
sirncitonal use in cducational settings will hkely mclude
nent- and microcompuiers capable of standing alone or
netsorked and incorporating a touch sensitive input
duovice, imase projection, colour printing device, voice
noul and ouiput, interactive teiovision, videodise svs-
iving and satellite communication. According to the re-
search, videodise technology will play an increasingly
signthicant role in creative and effective innovations in
education. )

A number of researchers—Atkinson, Bunderson,
Hirschbuhl—predict distributed networks wath large
shared databases which would enable individuals 0
use stand-alone microcomputers or access larger data-
bases or communicate with other users.

Huschhuhls argues that, “'the power of inleractive
visual, sound, computer simulation, control, and
change of vanables along with the mind extending
ability of computer prediction oifer teaching capa-
bilities never before realized”” (Hirschbuhl, pp. 52-53).
He envisions brain waves used as input to Computer
Assisted Dialogue CBE systerns, laser Ebranes for the
visually handicapped, talking computers to provide

P
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buoks for the bhnd, paening comr <ters thy .
sland unconstramed natural vaoech, mShog, L.
nons that will have {ae-roaching mmplication. ¢ .
cation

Although itis groeraily accepaed that Bardw ...
ing to be the most casy solvable probiom -
plermenting CALmn iF o fitaie, u iy shil conside g
absolutely essential thal 1Y educators con -
roniter new harchvare preduct and their |, -
usciuiness to CAL and that D wherever thees .
tral ergamization plarning the activities of a g
com uler using educators, ibece should be yn
of « . rthware and cost reducirg bulk purchge,
rangements widh manuiactuiers

Although Atkinson? Lelicy »s chat “by 1990, ¢
of computer-asssted instiveron will be so chi
its apphcations so Lenad that <t wall Lo viewed
educational necessity” (Atkinsna, p. 601, Bitze, -
out that “the next sweps in pmoduding usow
cational comp iter lechrelogy are far more
and include seine of the most dithcult gpplicatu
computer’” (Bitrer, p. 61

o agrees thar anted spoiications that can -
vaiitige of incieased fow-cost fechnical capabie
already avallable but argues that hundreds of ¢
stand-alone systoms are not gomng 1o provide e
cattuonil systern consishing of hish auality mater
ganized 1n an overall educationally efficiont .
(Bitzer, p 61). He helicves that the mnst diificas
tons must still be answered and that we canne:
10, tunderestimate hguwe mucn fiose answers are ge
COst.

Mhe first of these pooblems by the continving o .
of hardware systeras with their differences in lac
and their limitations in only reciing the cow
that has been wrtien lor hat system Althouh
rosearchers beheva that this will continue o be o
lem, Attalad argues that hardvaare advancoes i1
velopment of micraprogrammable chps ™
compilers or several kinds of authoning langes
of replaceable rcad-unly memory chips for i
modification of svitem software will “wohe tH
leny of transferainlity that has hindered or so &~
propagation and popularty of CAFY (Attala ¢
Chambers and Sprecher’! recommend the ¢
rment of a nationwide, standard high-level CALL
for complex CAl develepment which incorpur ™
thoring aides, compuiational capabitity, grapio -
bility, multisensory mputfoutput controls, 4 °
scribed documentation standards. They beb
such a language should be casy to use and s
capable of running on large, mni-, and e
puters. Because the development of such a i
would be in the national interest, thoy argure’
snould be funded by the federal government
impetus coming from the educational seut
possibly incorporating a cooperative venture ¥
private sector. .

The second major impediment, and consiet”

46
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4o 1o he the most serious, 1 thelack of a sulficient
nty of high quality courseware. The problem of
. .;h-.!ly of software and courseware which restricls
- market, the copytight problem, the tremendous
Lunt of ime required to develop materials, and the
& for exporienced and qualified educational and
sputee professionals are factors working aeainst a
aion o this problem. As discussed above, the prob-
.. of the porlability of courseware could possibly be
L vl through the development of a stapdard CTAl fan-
s or thiough hardware advances which may also
y¢ the copyright probfem.
vt the preblems associated wath the amount of time
<eded 10 develop materials and the difficulty in find-
cgualitied and expenenced instructional destgners
-Yromputer progiammaes bl exast. Gleason?! warns
wolors that centiary to what they may have been
1. cotnsoware development is not easy:

It involves carefud specification of objectives,
wh ction of programming shiatees, detailed analy-
w of content stiuciure and seauence, development
of pretests and postlesis, pichminaty drafts, re-
L, i, validetion, and documentation. This is
avery lme-copsuming and expernsive pracess, well
tovond the capalahity and resources of individuals
andd even small groups of teachers (Gleason, p. 12).

Hepoits oLt i allmpuse 2 inae ther? i 1o com-
hangiv e, systomad o efioctive orgenizalion o pre-
e pood reortams, and although there are thausands
mOgram. hnmo wriden, “most ae virtually devoid
LNy sl te lional value and in nost cases are acting
wtberrenis e widespread acceptance of CAIY (Glea-
R 12), -
shambizrs a0 Sprechen found ithet e majonty of
Fseware thet is avalable bas largely been writien !l‘
mechine dey endem, languag; anu s undocumented
dtherefose shiibcult to shale. They teport that in
10 ABCS GF CAP proyect, 47 over 4000 CAl progiains
'i(-n i BASIK. weie reviewed, and about 3-4 percent
sfound 1o be acceplable by faculty in the fields
aroned (Chambers & Sprecher, p. 3385 In short,
Vare | e e ot with Burl\ Wy argues inat, “The
oy that enonpeter-batod materiads caa be produced
body, compdeicly by themseives, 5 an archaic
YN L (TSR B
Litarr FLUTL LG CMpaDving bve 0f three content
sepesiad t, fninciructiona doesien l,ccialixt, ani a
ader 3o 3en has been suguesied as the only
“ale way U*’ aiaring the developinent 0: Coree
e thal ~An o o (upi'!‘:'n o fu_u‘iy apd “ludents
iheq, Bl hay Loen found the' direct f-ancial reveard
CHOD a e sates in invoheng ?'“ul‘y in aevelopng
o, R i, s Chembers an! .,m.hn& rIHosL,
Aen have shoven thoet recegiion and cocoptance by
T peers fol €oume van Je\-.]up'n:’:,t and snang
ek pudert b, releass time, ,n'F acceplance of
e dovolaperent by poos and fay adminis-
s as enu el 1o re-earch pub wations for pro-

The Computing T

motion and lenure, appearefd to be the most n
incentives in involving faculty members in dev
courseware {Chambers and Sprecher, p. 339).

Hallworth and Brebner, in thew repoit (o the
metn of Education in Alberta, 2 suppaoit the ide:
development of courseware. They argue thai ¢
a need for a coordinated effo{ within' the Proa
buitd effective CAl curnicula with many grou
tributing and exchanging matenals, bul with ne
cation of efforl on any lopic because of the
tionally large numbers of work hours involved
worth and Brebner, p. 215) and they befiove t
only way this can be done is through the o
and support of the Departinent of Fducation
recommend that the Depaitment:

1. Facifitate the development of couisewaice Iy
of teachers and ciher porsons having ey
in CAlL by appropiate financing including,
ample, release time for teachiers,

2. Monitor such coursewaie deveionment (G
continuity of curnicula and prevent dupiiai
etfort;

3. Set up mechanisms for disserninating nfary
on developments;

4. Set up a mechanism for facititating oxchos
courseware, both within and outsido the Foo
and

5. Retain all rights within the public domain
worth & Biebner, pp. 215- 216)

There is also evidence that the magor publiziv
educalional maiena’s aie becoming incicasing
terested in developing CAI materials and with the
seurces, experionce and oiganration it will ki

LIRS RTINS T L T AT A, PTOT W T .' v Y“-"A"_n "

¢ sr . £ . TS S
“ 0 deachor po Jedacaiinre

M .
- _— S T RIS o
CEEERELA SEEFRS OGRS 60T E

TP YT
N RN G

be tong befere there 15 a subsian: ni Nl " O A
able CAl pograns commercnlly availabie, fnadd
thore e large number of sosll coiganb s e
ganiraings mh ch have el‘:ir'.v'l the Lo sagnaadr
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vived g second year in the market, but many are on a
sovond saor tovision of thelr materiais and have
shonvn themeelves o e vary willarg 1o Bisten to The sug-
g oslions @f tearhiens and w0 modify thelr programs
bring them an dine wath tzachers” o octabions. Nl on-
by has *~e guantay of commmercially available pograms
increased dramatically oven the past two years, it the
:;L'mny s HH]J!(,\:('(E 1o such an exlent that what was
consicdered 10 be voad a year ago is now considered o
be averane or brlew average New henchmarks in
quality aro constantly being set oid the rest of the mar-
betwiardeaily swverks to that standard until . new level s
sk,
s, if teachers and crucational vrgamzatiuns con-
~tantly menitor what s ¢ ommut_mliy available and
Cadinuaily ovaluale s apphicability to the curricelem,
they + # be i a posihon Lo use what is acceptable n
the commercial market and to be able to determme
artas o ssppurt s peeded for lecal devioprient,
£ noet’ has wseod o the imporiancee of deing more
studtes on arcas woete CAL has an edvantage over
traditonal ins UM antd iy it 1s more effective, and
the joxills of theeo studies can he used 1o help edu-
cators pfan mu“cwarn dovelopment efforts. This opi-
L0 19 susporten )f rescarchers who argue against “fi-
army of CAl asthors. A bctter way, they say,
r=‘r. Ew to find the are1s in which CALis most effec-
t‘<- ora then dovise some effectihve tool for creeting
and testuy geod courseware addressed to those areas
(Su;,.x..n m, 29 Thes argumoent seems fo be sup-
asarted by the [act that of the approximately 16,000
nouis of CALrelated maierials created for Plato, requir-
g fronn 500 800 thousand hours of writing, only 4000
naurs sre gsed teaularly (Sugsrman, p. 29).
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Yoo foachers” fack of knowl-
?

cut CTAf andd computers

was 'Coiisidered {o b2 a major
i-npedimont to i‘he imniemen-
tation of TA] in the 3mueis,
second only to funding.”

It would seem that, in the future, a combunation of
public and private resources will be concentrating on
the courseware development problem. By constantly
momtoring and evaluating what 1s commeraially avail-
able, educators can direct their efiorts only to those
ateas that are not being adequaiely addressed by the
matketplace; and by concentrating their efforts on
areas where the research has demonstrated that CAlis
mere offective and more cost eifective than traditional
instruction, educators can avoid the tme and exnense
wasted in developing courseware that could have been
purchased more cheaply than developed or that is not
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effective In the instetionel seiting

The need for ciyomzalinns that
pendent evalyations of presianss and protesag.:
vice as tu ne aualty of comimeroally availaby,
2rims i (;:('Uf"..( ihroughel the Hierature and -
foction of wachos' need sor Laport in b ne
mu.m(.,.lmg, area of cducation. As Aiken and ¢
argue, “teacher accopiinee 9 the Inggest oh
faciog us today’ (Alken & Braun, i 13).

This appears b be corraiersted by Chombe,
Bork’s study*? which wow-a that teachars’ L
knowledge about CAL and computers wis cone
10 be a major = ;umm.m to rhae nnplermontat
CAdin the JL!.Ums 5eCCnt Onl'; to fund.ng. S

Halhvorth and Pobmer argue thas “CAL wad e
c,em! in any envi oniment where it does not ha,

sl provig .

full undersiandmg and harling o teachoers™ (Hat .

& Brobner, p. 2i6) and Clement™ reports that
atitudes on the pat of sticiors have actua
sulied in conoit and in sos e cases overt Sabotage
computer-arded learning nincess (Clement, p
Teachers need informatica and knowledge an
needs toachaors i order to be successiul.

Chement belizves inat “chan
tudes 1s a matier of aducating them on the adp
value of the computer m the learnmng procesy
tnend, po 30), and he suguests pomnbing out 1=
computer ik ~apable of talang aver the roune
fuimation gi\,u‘.;: and Wil and practice tashs, ae
cerical tasks wawte frecing the teacher to s
learning through one-to-one and smail-geou
aclions.

Halbwerth and Brebaes 3 srgue tor the imoor.
educating teachers and providing information, «
gest that demonstration puojechs, sponsored o
poited by the Ministey of fducaticn and m cooj
with an esiabiiched resz~reh center, be et
teachers who are abready- know aedy’abh- ahi
and who can demorstrate the benefts to
teachers. They also recommend that the Mine
onhy financially suppoit and publicize the o
stration projects and provide encoutagement a0
pmfesuondl Jtatus for teachers who demonstrat
petence in CAIL but they should also require M
toachers have some knowledge of the use of con.
in education. They encourage the Ministry 1o
computer literacy courses available to teache-
number of different levels and recomimend the’
courses be made compulsory.

Atken and Braun' recommend that courses a7
grams be provided for students training to be te?
and point out that a way must be found to
thousands of teachers whe are already in the®
system, They recommend the approach that the
have tsken in training a small nucleus of teaches
are then used 1o teach others. However, they
that whatever method 15 used, it is going to he
sive and a slow process that may require 1e
video tape and wideodisk as cost-reducing
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Louken & fraun, p. 130
CepT B more speciiic, He argues that all
e ot educatiousi admmisiiatens <hould com-
£ ~RNITHUN O B0 COUrses 1n campuier sCience as
- requirement for centification, He adds that all
-uy teachers should complete one additional
. covenng the use of CAl maienals for the cle-
Judent, and secondary teachers should com-
o atditional compute! science courses cover-
w0 of computer-oricnted materials and CAlma-
iespined for the secondary swudent and the de-
et of compuleraclaled maitenals Adnanis-
. arording o Henderson, should be required to
Ao adtional courses relating to the use of the
et school operations and planning (Flen-
v AT 42
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Computer-Assisted
Instruction and
Mathematics Achievement:
"Is There a Relationship?

Patricia Knight Burns and
William C, Bozeman

Educators, in both private and public sectors, have
demonstrated an increased interest during the past
few years in the role of computer technology as
applied to educational/training processes. This in-
terest has been, to a great extent, a function of the
emerging technologies associated with low-cost,
personal computers, the recognition of the need
for better means of individualizing education, and
an appreciation of the many ways computer
support can improve the instructional and manage-
ment responsibilities requisite within a total in-
struciional system.

Only a short time ago, the use of computers in
education would have been important to onfy a
relatively few persons involved in research and
development activities. Educational computing
seemed far-removed from the real world of prac-
tice. Now computer support is available to even the
smallest of schools and school districts, colleges,
and organizations.

This availabifity has raised a host of questions
regarding application of the technology. While
many of these questions have been and continue to
be of concern to researchers and scientists, they
were of limited significance to practitioners. To-
day, educators at all levels—from classroom person-
nel to executives charged with policy formula-
lioh—are volcing an expression beyond simple
curiosity about cducational computing. They re-
quire and demand information related to the
cffectiveness and efficiency of computer-based
education {CBE) systems.

Early advacates of computer support for the

instructional process offered the promise of greater
student achievement, more efficient use of human

Patricia Knight Burns is Administrative Assistant for Long-
Range Planning, School District of Greenvilie County,
Greenvitle, South Carolina, Wiltiam €. Bozeman is Associate
Professor, Educational Admln{stration, University of lowa,
fowa City, lowa.

-.and material resources, improved attitudes toward

the learning process, and an enhancement of
education in gencral. Were thesc empty promises,
never to be realized, or have they been fulfilled? It
15 toward a partial answer to this question that this
article is addressed.

CBE rescarch and development pose the prob-
lems associated with any cducational effort. The
management functions associated with instruction
via CBE systemns (c.g., diagnosis, pianning, report-
ing, maintenance, scheduling, etc.) are present as in
any conventional pedagogical structure. In addi-
tion, the advances in hardware and delivery sys-
tems serve to complicate the situation even more.
Also, as with general educational research and
development, there is the problem of making some
sense of the plethora of information that amasses
as efforts continue from year to year (Nadler and
Bozeman, 1981).

This flatter area, i.e., the scarcity of some
synthesis of the work which has been accomplished
in CBE, is particularly troublesome. While there
have been many excellent CBE projects over the
past 20 years, there has been limited success in the
development of documents which report a synthe-
sis and interpretation of the various independent
efforts.

Knowledge Synthesis

Before proceeding further, it may be of same
benefit to examine why a synthesis of -informa-
tion/knowledge about CBE is particularly impor-
tant at this time. The educational community, as
both a producer and consumer of knowledge,
requires information upon which it can base
intelligent decisions. This decision/policy-making
process has, as its principal purpase, the delivery of
effective educational programs. Effectiveness meas-
ures (including, but not limited to, quality, rcliabil-
ity, efficacy, etc.) must be ciearly articulated and
communicated if the decision process and/for poli-
cy formulation can even begin. This communica:
tion must be presented in languape which practi-
tioners can understand. [f this is not accomplished,
even the best efforts toward synthesis and dissemi-
nation of research findings will be doomed to
failure.

The process of synthesis and dissemination of
knowledge and research is, of course, an old
problem and has puzzied persons across the 1heo
ry-rescarch-practice continuum for many ycas.
The problems are not unique to education but
exist in almost cvery imaginable area. Practitioners
continue to ask the same questions, whether they
are concerned with new agricultural producits of
the latest medical advancement. This question
usually of the form “How do we know this

ey [ 198]
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advancement (product, invention, etc.} works any
better than what we are presently using?”

The diffusion of knowledge derived from re-
search is difficult enough. CBE rescarch dissemina-
tion is made even more difficult because the
practitioner must not only understand the rescarch
evidence and jargon, but he or she must also
understand something about the associated com-
puter technology and its language.

Perhaps this difficulty is best addressed for our
practitioner by looking back briefiy to the.history
and evolution of computer applications to instruc-
tion.

Evolution of Computer-Assisted Instruction

One of the carlier and most prominent applica-

tions within the area of computer-based education
was computer-assisted instruction (CAl). Among
the first users of CAl were members of the
computer industry who, in the jate 1950s, used
computer-based instruction to train their own
personnel (Suppes and Macken, 1978). Coinci-
dentally, educators’ interest focused on pro-
grammed instruction as a means toward individual-
ized instruction. Educational CAl was an almost
natural combination of emerging computer tech-
nology and the programmed instruction movement
(Schoen and Hunt, 1977). The availability of
federal funds to education in the early 1960s
provided an additional stimulus that was needed
(Atkinson and Wilson, 1969).

Following the lead of {BM, computer corpora-
tions ventured into the field of instructional
computing throughout the 1960s. Notable among
these were Digital Equipment, Control Data, and
Hewlett-Packard. Numerous enterprises were un-
dertaken in conjunction with major university
educational research and development specialists.
Frequently funded by the National Science Foun-
dation or the United States Office of Education,
these-cooperative endeavors combined the corpor-
ate contribution of technical hardware/software
expertise with the philosophical and pedagogical
expertise of the educational theorist relative to
learner control and instructional hierarchies. Para-
mount among the significant CAl models to
emerge from these efforts was the Stanford Pro-
ject.

Initiated under the direction of Patrick Suppes
at the institute for Mathematical Studies in the
Social Sciences at Stanford University, the Stan-
ford computer-assisted instruction project was
among the carliest CAl endeavors in the area of
public schoo! education. Begun in 1963, its original
aim centered an the development of a small
tutorial system intended to provide instruction in
elementary mathcmatics and language arts. Phase

EDUCATIONAL TECHNOLOGY/October, 1981

two of this endcavor was directed toward the
development and implementation of a CAl pro-
gram in initial reading and mathematics for cultur-
ally disadvantaged students. By the end of the
second vyear of - operation, approximately 400
students had received daily instruction in either
reading or mathematics under computer control
(Suppes, Jerman, and Brian, 1968).

Concurrently, a second CAl system, known as
the Stanford Drill-and-Practice System, was de-
signed by the Stanford group. During the
1967-1968 school year, approximately 3,000 stu-
dents received daily lessons in initial reading,
arithmetic, and spelling in numerous geographically
proximate schools as well as in the distant loca-
tions of McComb, Mississippi, and Morchead,
Kentucky {Suppes and Morningstar, 1972).

In addition to the Stanford Project, other
pioneer CAl efforts which impacted on the state-
of-the-art of the technology in the field of educa-
tion were several. The lndividual Communication
(INDICOM} system distinguished itself as the first
public school CAl project in the Midwest. Original-
ly launched in 1967 in the Waterford, Michigan
School District, INDICOM featured teacher-au-
thored CAl curriculum packages in 11 content
areas within the broader curricular domains of
mathematics and language arts for grades kinder-
garten through 12. A systems approach to curficu-
lum creation accommecdated behavioral objectives
specification, instructional sequencing, and proce-
dures for evaluating model effectiveness.

The PLATO (Programmed Logic for Automatic
Teaching Operations) system originated in 1960 in
the Coordinated Science Laboratory at the Univer-
sity of lilinois. Over the course of a seven-ycar
developmental phase, the feasibility of effectively
utilizing this computer-based teaching system to-
ward the goal of automating individual instruction
was explored. During this time, approximately 300
programs were written for the system to demon-
strate its flexibility for teaching as well as for
educational research. In 1967, the University of
Hlinois founded the Computer-based Education
Research Laboratory for the PLATO project,
which began work toward refinement of the
teaching system in use at that time (PLATO Ii1}
and aimed toward the development of the iarge-
scale computer-based PLATO [V cducational sy»s-
tem (Lyman, 1972).

The PLATO 1V system, which continues to be

operationai, supports several hundred terminaly at
dispersed locations. Each terminal site is provided
access to a central lesson fibrary. The powerful and
relatively facile PLATO author language, 'I'U'iQR.
accommodates simultanecus system time sharing
by students and teacher-authors as lesson matenial
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continues to proliferate. Efforts at the elementary
and secondary school levels have been concen-

trated in the areas of mathematics and language -

arts. PLATO now services over 4,000 students per
semester.

The University of Pittsburgh has been active in
the field of CAlsince the late 1960s in the form of
its Project Sola. The original Project Solo and the
Soloworks Lab Project which followed attempted
to test the feasibility of deliberately reorganizing a
segment of secondary school mathematics around
computer-based laboratories intended to preserve
the best features of both student-controlled com-
puting and modern math curricula and to integrate
mathematics and other disciplines (Dwyer, 1974).
The Soloworks endeavor is organized around five
labs, which serve as vehicles for confent organiza-
tion. Overall project focus is toward skill develop-
mentfproblem-solving proficiency in the areas of
computer programming, model creation, znd simu-
fation design. Soloworks makes particular attempt
to apply relevant mathematics concepts to the
fields of music and the sciences.

The TURTLE CAl prdject, developed in the
early 1970s at the Massachusetts Institute of
Technology under the direction of Seymour Pap-
ert, deserves mention in that it was characterized
by a unique philosophy which stressed creative
functions as opposed to rote aspects of subject
matter. The basic tenet of Papert’s approach

centered on belief in the need to provide learning
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environments in which students can experientialiy
deal with mental models. The significance of
Papert's work is that it demonstrates that today’s
curricufum greatly underestimates the capacity of

‘children to deal with complexity and arbitrarily

postpenes the introduction of probiem-solving
skills to a point so late in the curriculum that most
children lose interest or become so dependent on
guidance that they never do master these skKills
{Molnar, 1978).

Corporate involvement in CAl has historically
taken the form of hardware/software contribu-
tions. Each computer corporation markets a
unique trade-marked line of CAIl courseware, gen-
erally affording 2 local programming option te
those customers who prefer to create and program
curriculum unique to their specific needs. Specia
author-language features are offered in conjunctior
with several systems. One of the numerous corpor
ations actively involved in the CAl movement r
Computer Curriculum Corporation (CCC}. The
formation of CCC in 1967 can be characterized a
a direct outgrowth of the Stanford endeavor, z
individuals under whose direction the Stanfor
Project had pioneered realized the acute need fo
curricularly relevant and sequentially develope
CAl drill-and-practice courseware materials. CC
offers a variety of courseware for elementas
through adult-level students, primarily in the are.
of mathematics, reading, and language arts. CC
curricular programs have been utilized nationwi
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for purposes of basic skill development/mainte-
nance primarily with the culturally and/or academ-
ically disadvantaged.

With recent advances in microcomputer technol-
ogy, corporations whose primary marketing goals
relate specifically to microcomputer production
and support services in the areas of both instruc-
tional and personal computing have gained promi-
nence. Predictions relative to the impact of micro-
computers on educational computer networks
vary. Some technologists have argued that the
microcomputer has the potential to rapidly render
mainframe-based computer networks obsolete.
Others suggest that microcomputers and main-
frames should be viewed as complementary com-
puting climates. Whatever the verdict, there is
reason to believe that computer technology in
general will continue to flourish in the schools.

CAI Effectiveness

Definitive data relative to the pedagogical effec-
tiveness of CAIl as an instructional medium have
remained elusive. In a study of factors precluding
more pervasive utilization of computer technology
for instructional purposes, Anastasio (1972) found
the lack of evidence of CAl effectiveness to be
among the most critical. Additional years of
research efforts have failed to alleviate the dilemma
(Avner, Moore, and Smith, 1980).

Published studies comparing the effectiveness of
CA!l to traditional instruction report conflicting
and inconclusive resuits. The studies, however,
generally conclude that an instructional program
supplemented with CAIl is at least as effective as,
and frequently more effective than, a program
utilizing only traditional instructional methods
(Magidson, 1978). Resecarch in the area of CAl
effectiveness has typically investigated one or more
of five criterion variables: student achievement,
student attitude toward CAl and toward subject
matter, time savings relative to unit completion
andfor mastery learning, learming retention, and
cost factors.

Because an abundance of CAl effectiveness
studies exists and because individual studies have
failed to produce conclusive evidence of effective-
ness, various rescarchers have attempted to narra-
tively review the research literature in an attempt
to formulate conclusions andfor to establish a
more broadly based case for CAl. These endeavors,
also, have resulted in conflicting and inconclusive
findings.

Grayson (1970) summarized the research aimed
at determining the relative effectiveness of CAl as
follows:

White many studies have been conducted, very
few have dealt with large numbers of students
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over 2 long period of time, even in a loosely

controlied situation. In many of them, the

Hawthorne effect of novelty may be the over-

wheiming factor. (p. 3) )

In a review of the literature relative to the
effectiveness of alternative instructional media,
Jamison et al. {1974) concluded:

...no simple uniform conclusions can be

drawn about the effectiveness of CAl ... . CAl

attempts to improve the quality of instruction

by providing for its individualization along one

or more dimensions. Nonctheless, findings of

no significant difference dominate the research

literature in this area.

Though there are often no significant differ-

ences in achievement, some studies do report a

saving in student time, and this 15 an index of

success. When small amounts of CAl are used as

a supplement to regufar classroom instruction

{as with elementary school drili-and-practice

programs), substantial evidence suggests that it

leads to an improvemnent in achievement, partic-

ularly for slower students. Models exist that

relate the amount of achievement gain to the

number of CAl sessions a student receives. {p.

56)

Results of a review of research literature on CAl
effectiveness on the criteria of student achieve-
ment, time compression, and learning retention
compiled by Edwards ef af. (1975) are paraphrased
as follows:

1. Alf studies reviewed have shown normal
instruction suppiemented by CAl to be
more effective than normal instruction
alone.

2. When CAl was substituted, in whole or in
part, for traditional instruction, 45 percent
of the studies demonstrated greater
achievement gains by CAIl students, while
40 percent found little or no difference; 15
percent showed mixed results.

3. Based on available evidence, it cannot be
concluded that any given CAl mode is
more effective relative to student achicve-
ment than other modes. .

4. CAl has been shown to be equally effective
relative to student achievement when com-
pared with other nontraditional instruc-
tional methods.

5. All studies showed that it took less time for
students to learn through CAl than through
other methods.

6. There is some evidence that lcarning reten-
tion levels of CAl students may not be as
high as those of traditionally taught stu-
dents.

Thomas (1979), in a comprehensive review of
secondary level CAl research relevant to each of
the cited criterion variables, concluded:
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The studies reviewed paint a positive picture for
compuler-assisted instruction. In the past years,
proponents hoped to sce great achievement
pains for CAl courses, spoke of very low costs
and high retention, and did not mention time at
all. Today, CAl as a medium has ‘settled down.’
Achievement gans over other more traditional
methods are the norm, but mere equivalence
with good instruction is also attained. Reten-
tion is cqual to that obtained in traditional
insiruction. The technology fosters generally
favorable attitudes toward computers and often
toward the subject being taught. Perhaps the
most valuable finding in the long run is that
many CAl students gain mastery status in a
shortened period of time. (p. 111)

These contradictory outcomes appeared to sig-
nal the need for synthesis of the CAl effectiveness
fiterature by other than narrative means. The
research subsequently summarized was aimed to-
ward providing a quantitative integration of the
outcomes of individual research efforts and utilized
the research integration methodology known as
meta-analysis.

Meta-Analysis: An Overview

The technigue of meta-analysis, a unique ap-
proach to the integration of findings of experi-
mental studies, has been developed by Glass {1976,
1978) and by McGaw and Glass (1980)..Meta-anal-
ysis is a term intended to suggest the analysis of
analyses, and employs a common measure of
treatment effectiveness, termed “effect size,” to
obtain a quantitative synthesis of research out-
comes (Glass, 1978).

Effect size is defined as the mean difference on
the outcome variable between treated and untreaf-
ed subjects divided by the within-group standard
deviation. Where the within-group standard devia-
tions are not homogeneous, the most reasonable
procedure is to use the controi group standard
deviation for effect size standardization purposes
(McGaw and Glass, 1980). The concept of mean
effect size, derived on the basis of aggregated data,
is uftimately utilized to determine the broad-based
effectiveness of a given treatment relative to a
control group.

Calculation of effect size can prove problematic
in cases in which the experiment does not include a
contro! or in which data relative to treatment and
control group means and standard deviations are
not available. McGaw and Glass (1980} have
outlined procedures for converting to the effect
size metric statistical information reported in the
form of the f statistic, covariance adjusted means,
and F statistics derived from multiple regression
analysis or analysis of variance.

For purposes of this study, the meta-analysis
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modcl appeared to offer advantages over other
quantitative approaches to rescarch synthesis. in
addition to alleviating the nced for access .to
original data, the procedure accommodates a large
and potentially powerful data basc and provides a
system of refined quantification of rescarch design
variables, affording the possibility of discrete anal-
yses based on these quantifications.

Study Description

This study-was specifically aimed toward the
analysis and integration of research findings rela-
tive to the pedagogical effectiveness of computer-
assisted mathematics instruction in elementary and
secondary schools. Student achievement served as
the outcome criterion. in order to establish a
framework within which to pursue the investiga-
tion, six criteria for inciusion of an individual
research effort in the rescarch synthesis were
determined: . -

1. The study was one in which CAl was
utilized in conjunction with mathematics
instruction, ’

2. The study was one in which CAl was
utilized as a supplement to, rather thanasa
replacement for, traditional classroom in-
struction. .

3. The study was one which was conducted at
the elemenfary and/or secondary school
level(s).

4. The study was one in which respective
performances of a treatment and control
group were compared or in which data
relative to control group predicted perfor-
mance were available. .

5. The study was one in which the outcome
variable was a measure of student achicve-
ment. '

6. The study was one in which the CAl
supplementary program employed was of
dril!/practice or tutorial mode.

in an effort to provide a more refined examina-
tion of the CAl effectiveness issue, specific ques-
tions addresscd were formulated so as (1) to
facilitate scrutiny of outcomes on the basis of
particular subject characteristics, and (2) to allow
assessment of the impact of potentially confound-
ing design features inherent in various original
research models,

The sample pertinent to the investigation com-
prised 40 studies which met the pre-established
inclusion criteria. Incorporated study findings
yielded 397 drillfpractice- and 151 tutorial-related
effect size measures. Data rclative to each incorpor-
ated study finding were quantified in such a way as
to afford differentiation of subject, study, and
design characteristics. Subject variables included
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grduc level, Stuaent aotity ievel, and, where appro-
priate, sex of subjects. Study variables comprised
source of findings and year of experimentation.
Design variables considered were sample size, sam-
pling procedure, outcome evaluation, instrumenta-
tion, specific cognitive skill measured, treatment
conditions, homogeneity of variance, and the
potential for the presence of a Hawthorne or
novelty effect.

Respective mean effect sizes were tested for
statistical significance by means of the #-statistic
deduced as the ratio of a given mean effect size to
the standard error of the mean of the effect sizes
under consideration. In an attempt to mitigate the
impact of incorporation of potentially dependent
effect size measures on a given standard error and
on the corresponding ¢ value, the null hypothesis,
stating that the mean effect size was zero, was
rejected only in instances in which the probability
of committing Type | error was less than or equal
to 0.07. An analysis of variance model was
employed in an attempt to assess the sirength of
association between effect size measures and ob-
servable research design features.

Study Qutcomes

Outcomes of this study are delineated according
to pertinent subject variables in Table 1. Overall
mean effect sizes of .3388 and .4453 for drill/prac-
tice and tutorial modes, respectively, were each
significant at the .01 level. Data in Table 2 provide
a summary of the strength of association measures
between effect size and study characteristics/design
features for drilifpractice and tutorial mode data.
It is noted that caution must be exercised in the
interpretation of those findings in which a small
number of studies and effect sizes contributed to
the calculation of a given mean effect size measure.

Primary findings were the following:

1. A mathematics instructional program sup-
plemented with either drillfpractice or tu-
torial computer-assisted instruction was sig-
nificantly more effective in fostering stu-
dent achievement than a program utilizing
only traditional instructional methods.

2. CAl drillfpractice programs were signifi-
cantly more effective in promoting in-
creased student achievement at both the
elementary and secondary instructional lev-
els and among highly achieving and disad-
vantaged students as well as among stu-
dents whose distinct ability levels had not
been differentiated by the original research-
ers. The achicvement of average level stu-
dents was not significantly enhanced by
supplementary drill/practice CAL.
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3. Instructicnal plans accommodating supple-
mentary drill/practice CAl were significant-
ly more cffective in stimulating greater
achievement gains among boys at the inter-
mediate grade level than were instructional
plans employing only traditional pedagogi-
cal models. It was not demonstrated that a
basis existed to support an analogous con-
clusion relative to achievement among in-
termediate level girls.

4. Tutorial CAl-supplemented instruction was
significantly more effective in promoting
increased mathematics achicvernent among
students at both the elementary and sec-
ondary instructional levels, among disad-
vantaged students, and with respect to
instances in which study summaries did not
report findings pertaining to particular stu-
dent ability levels.

5. There was virtually no evidence to suggest
the existence of a relationship between
experimental design features and study
outcomes {Burns, 1981).

Conclusions and Implications

As indicated earlier, the principal focus of this
effort was to address practitioner questions related
to the effectiveness of computer-assisted instruc-
tion. While no ultimate final answers related to
CAl effectiveness or guarantors of success can be
presented, the analysis and synthesis of many
studies do point to d significant enhancement of
learning in instructional environments supple-
mented by CAl, at leust in one curricular areg—
mathematics. This conclusion must, however, be
accompanied by a caveat—that the effectiveness of
CAl or any instructional support system will be
influenced by a host of variables, some uncontrol-
lable. Failure to consider the mitigating effects of
siich variables will lead to a wide variance in levels
of success.

On a positive note, the research does indicate
that the promiscs offered by persons invoived in
early development of CAl systems may not be
empty. A carefully structured pedagogical system
supported by CAl does offer considerable opportu-
nity for enhancement of the learning process as
compared to a traditional system which does not
include computer support.

This research clearly points to other issues which
must be addressed by both researchers and practi-
tioners. One issue concerns the impact of CAl on
attitude toward learning, on mastery learning time,
and on learning retention. Additiona! research with
respect to these dimensions of the learning process
is certainly essential. A second issue relates to the
apparent lack of confidence displayed by educa-
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Table 1

Effect Size as g Function of Subject Variables in Drfll/Prucricé and Tutorial Studies

v Subject Variables Number of Number of - Mean t
;i Studies Effect Sizes Effect Size
P Drilt{Practice
Grade Level
Elementary 29 | . 343 . 3544 11.36*
Secondary 11 t 54 ’ .2403 6.19*
Ability Level
All 13 . 176 3789 7.33¢
High 5 18 3160 3.74*
Average .3 10 1396 9
High/Average . 1 6 4671 2.08
Disadvantaged 23 187 .3099 10.51*

Sex of Subjects**

. Male 5 23 A179 4.66*
i - Female 5 23 1714 2.14
l l" -
- TOTAL . 35 397 .3388 12.28*%
.
- Tutorial
!._ Grade Level
— Elementary 4 124 4288 6.71*
¢ Secondary 5 27 5214 5.67*
!’ : Ability Level
L Al 5 132 A354 7.02%
il High 1 4 2849 3.09
I Average i 4 5845 3.33
] Disadvantaged 5 - 11 5723 5.57*
il TOTAL 9 151 4453 8.11*
) *Significant at the .01 jevel,
Il **All studses involved intermediate level students.
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development of adequate vehicles through which
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Tabfe 2

Strength of Association Between Effect Size and
Study Characteristics{Design Features

Drill/Practice: Tutorial:
i R2 R2
Study Churacteristics
Source of Findings 0029 .0033
cemXeap.-of Experimenta- .0004 L0000
tion
Design Features
Sample Size - 0076 .0032
Treatment Condituons
Weeks of treatment .0006 0006
Hours of treatment .004¢ B .0004
Number of treatments L0000 0152
Sampling Procedure 0001 L0033
Evaluation [nstrument .0135 0Nng
Type
Cognitive Skill Evalu- 0019 0367
ated
Homogeneity of Varj- .0000 .0028
ance
Novelty Effect .0029 0012
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Citation )

Jamison, Dean, Suppes, Patrick, & Wells, Stuart (1974,
Winter). The effectiveness of alternative instructional
media: A survey. Review of Educational Research, 44,
(l) r 1_67-

Purposes or Goals of the Study

The stated purpose of the study was to provide an over-.
view of the effectiveness of alternative instructional
media. The authors reviewed existing research studies

on traditional classroom instruction (TI)}, instructional
radio (IR}, instructional television (IT), programmed
instruction (PI), and computer assisted instruction (CAI).
Effectiveness was defined as a significant increase in as
standardized test score.

Specific Hypotheses (if stated)

In general, the hypotheses were that the augmenting
traditional instruction with an alternative educational
technology would result in increased student achievement
on standardized test scores. The authors described only
one piece of research where they actually cited the
hypotheses. This research .compared a CAI with a TI course
on computer programming (Homeyer, 1970). The four '
hypotheses tested in this study were:

."H1. The CAI group can complete course instruction

significantly faster than the lecture group."
(Note: This hypothesis was accepted.)

"H2. The CAI group makes significantly fewer
personal visits te¢ the instructor."
{(Note: This hypothesis was rejected.)

"H3. There is no significant difference between
CAI and lecture groups with respect to
mean scores on examinations.”

(Note: This hypothesis was accepted. )

"H4. There is no significant difference between
the CAT and lecture groups with respect
to mean grades on computer programs
written."
(Note: This hypothesis was accepted.)

Methodology (Sample, Instrumentation, Design, etc.)

In general the research studies used an experimental
design that consisted of an experimental and a control
group with pre- and post-tests. There was gquite a bit
variation in how students got into either a control or an
experimental group. In some cases they were randomly
assigned, in some cases it was a matter of volunteering,
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and in some cases they were matched on’ some variable
such as achievement test scores. No examples of
instrumentation were provided in the overview.

Many of the studies used the database provided by
thé Equallty of Educatlonal Opportunlty Survey and
regression analysis.

Main Results

Almost any’ augmentation of traditional methods

resulted in improved effectiveness or a savings

in time.

Conclusions & Suggestions for Further Research

- In the section reviewing determinants of students’'
scholastic achievement in a traditional classroom
setting, the research results were inconsistent.
Teachers verbal ability and small classes in
elementary school seem to improve student
performance.

~ Instructional radio supplemented with appropriate
printed material was about as effective as traditional
instruction.

~ If instructional television was used to simulate

traditional instruction methods, it can be as
effective for all grade levels and subject matters.

~ At the elementary school level, CAI was an effective’
supplement to regular instruction, particularly for
disadvantaged students. Some studies reported a
savings in time, though there may be no siginificant
increase in achievement.

- Further . research suggestions included the following:
1) Examine savings in time over longer periods;
2) Evaluate technologies influence on student
motivation; 3) Evaluate whether students receiving
individualized instruction in elementary school
prefer more traditional instructional forms as they
get older, and 4) Examine more imaginative uses of
new media.

Shortcomings

The authors noted a variety of weaknesses which included:
small samples, teachers changing the treatment, and the
effects of self-selection in volunteer situations.

The major shortcoming I find with the research is
that CAI has been put to more imaginative uses

uses since 1974. It would be valuable to know the
effectivess of some of the new discovery CAI methods.

-- KATHE CONRAD
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structional effectiveness for this medium.

students who used the “interactive”” form.

ACTIVE EXTERNAL CONTROL: A BASIS FOR SUPERIORITY OF CBI'

Allen Avner
University of Hlinois at Urbana-Champaign

Carolynn Moore
Birmingham-Southern College

Stanley Smith
Unijversity of Hlinois at Urbana-Champaign

A recurring problem in justifying the selection of Computer Based [nstruction (CBI) over other, less-
costly, alternatives is the almost total lack of unambiguous evidence for unique advantages in in-

Active, individualized control over student interaction is one feature of CBI which is not readily
available from alternative media. Such active contro} provides a means of ensuning cognitive processing
of information 10 be learned. While instructional design theory holds that active processing should yield
more effective fearning, there are few well-controiled studies showing that CBI can 1n fact provide better
learming under reatistic conditions while using this potential advantage. This study sought to provide
evidence in support of such an advantage for CBL. During two semesters, almosi 700 untversity students
in a chemistry laboratory course were given CBI materials in one of two forms, each identical in content
and 1 use of dynamic graphics. One form (*‘interactive”) required student interaction of a type feasible
only by use of active control tike that provided by CBI. The other {*‘passive””) allowed seit-pacing similar
to that of many alternatives to CBIl. Laboratory performance was sigmficantly better {p=.029 for

recurring problem in justifying the selection of
puter Based Instruction (CBT) over other, less-
i, alternatives is the almost total lack of unam-
ws evidence for umique advantages in in-
- gional ef fectiveness for this medium. Many of the
Znctional approaches used by Computer Based

ction (CBI} to provide superior instruction ¢dn
mplementcd on less costly media. For exampie,
med texts can provide the time-savings that
from self-paced instruction, while film can
e animation that enhances a student’s per-
of difficult relationships (Lumsdaine, Sulzer,
spstein, 1969). Studies which contrast CBl with
woom instruction are seldom of value in justifying
of CBI even when superior learning is found
the CBI condition. The superiority can often be
hed to use of instructional approaches, such as
cing, Which could be provided just as well by
other than CB[. The potential for true
iority of CBI can only be demonstrated when an
-Eational approach unique to (or most eco-

$15.lly provided by) CBI is shown to produce better
: g than instructional approaches supported by
1978). Unfortunately,
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studies directed toward such demonstrations
sometimes appear to be 50 obvious or superficial that
few workers have been interested in pursuing them.
The result has been a multitude of studies that
document the ability of a group or a petson to produce
superior learning by using CBI, but few studies that
clearly document that the superior learning was duc to
use of a characteristic unigue to CBI.

The fact that CBI, like a human tutor, can provide
active control over the progress of the student suggests
one basis for a true potential superiority of CBI over
competing media. One application of the capability of
active control is in pacing of the presentation of
material. Steinberg's (1977) review of the effects of
student control in CBI showed that learning tended to
be more efficient when the computer rather than the
student controlled course flow. These findings support
a series of cross-media studies conducted by Dare,
Hill, Hall, & Wofford (1975) who tested mastery
ledrning materials prepared by the same experienced
instructor for two forms of self-pacing (augmented
programmed text and CBI} against group-paced
classroom instruction. Students learned mastery under
all conditions. Both forms of self-pacing led to
significant time-savings over classroom instruction. In
addition, the active management provided by CBI
made possible a significant savings of time for CBI



_tion Over appropriate alternative forms of self-
For example, in & course in Evaluation and
-y Materials Development, the CBI students
S, only about 60% as much time as students using
od seif-paced materials. This difference was
Ty sgnificant (F (1,138) =32.2, p<.0005, 42.8%
pgu!ation variance is estimated to be accounted
yeffects of media). In this situation, and in many
g where computer routing shows time savings
i gudenl-controlled routing, savings have often
fund to result from the ability of an active
-of clement like a computer to route students
oy to new material as soon as mastery is
-arated. Learning is thus made more efficient by
winng the time that a student might spend on
< already adequately learned.

Yher way an external control element might
¢ individualized instruction is by increasing the
w of learning. Learning is substantially more
. to.occur when a student actively processes in-
2 pation being learned {Bugelski, 1977). Homework
wms and study questions are among the
¢ oues often used by teachers to increase a
Lo's Interaction with material. However, a
with poor learning habits or low motivation
il skim over or ignore materials when such
hes are incorporated in most media. Only
<ional scquences which use an active control

;% chance o prevent the sort of passive progress
f o materials which often leads to poor learning.
¢ il question the ability of CBI to provide an
cactive learning environment. The question is: can
; ally demonstrate a significant learning ad-
L& 55 s for CBI over alternative media that is solely
g 5% gapplication of this special feature. As indicated

%3

e few existing CBI studies give unambigudus
o ? on this point. While studies made with other
sfgs (e.g. Gropper & Lumsdaine, 1961) have

: %—%\g,{cd advantages for instruction which insures
; -f'a?w interaction, results have often been in-
2ive, Preliminary studies using CBI in university
hestory instruction (Chabay & Smith, 1977) were
what more promising. These preliminary studies
; ¢ series of experiments by Moore (1978). We will
here a portion of the outcomes of these last
%S aments that impact on the documentation of a
}:‘ "@w ,advanlage of CBi over other media. Other
w“g} ot E fsuch as details of design or application of the
S, a\%’gs in the specific setting involved) are covered

&
5

E f:ff:}"%}: e(Moore, Smith & Avner, 1980).

#s studies examined the utility of CBI-
sted student interaction on learning under
entally controiled conditions in a realistic
; situation. Instruction was directed toward
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increasing the understanding of principles behind
faboratory experiments to be performed by students in
university chemistry courses. The universuy
laboratory setting permitted inclusion of rasks that
ranged in complexity from rote procedure-learning to
advanced concept learning. It additionally provided an
instance in which potential cost-savings might oceur.
Students who have a full understanding of the prin-
ciples behind processes and procedures carned out in
the chemustry laboratory should be both more efiicient
in use of limited laboratory resources and less likely to
make errors that might endanger themselves or cosily
eguipment.

METHOD

Subjects

Laboratory sections for a University of Hllinois class
in mtroductory chemistry which used CBl as a normal
part of instruction were randomly assigned to an
experimental and a control group. Assignments were
made on a quota basis 10 preserve balance between
instructors and section meeting times (the only non-
chance variables which affected student cholees of
section during registration}. Iniact sections were used
to minimize chances that subjects would nonce that
diffcrent CBl programs were being used. This
procedure was followed for two semesters (inmvobving
almost 700 students and 30 laboratory sections) to
provide replication both within and between classes.
The sample sizes involved assured that statistical tests
at alpha=.05 would be able to detect experimental
effects of greater than .5 standard deviation units at
least 90% of the time.

Materials

Two sets of CBl materials were designed for cach
laboratory project included in the study. Both sets of
materials included the same information on the
laboratory procedure that the student was to carry out
(usually using identical displays). A wide vanecty of
instructional  techniques, including animation,
simulation, modeling, and direct text presentation was
used. The sole difference was that one set of materials
reguired that the student give responses during the
lesson that demonstrated understanding of the content
being taught while the other set allowed students 1o
step through the maierial simply by pressing a key.
Students using the material that required- accurate
responses were not allowed to continue uniess their
responscs were correct. The processes being teught had
multiple correct paths to solution, however, so that it
would nat be economically feasible to pre-program
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ect alternative approach. Only an active
g dement such as a computer which would be
b=+ fer correct responses from a general model of
> s involved could economically support such
cn. Both sets were presented by a PLATO IV
«em to control for potential effects of self-
" gimation, ot novelty of medium.

Y

mee

: giterion Of laboratory performance was the
or absence of specific types of errors in
¢ work Dy students. A standard list of errors
doped by experienced instructors for each
¢situation. Interjudge reliability for a typical
- ov session during actual data collection was
s spENL DY students in control and treatment
s tlso kept for selected laboratory and CBI
. For laboratory sessions, time was kept as a
¢ the normal administration of the laboratory
- for CBI sessions was kept automatically by
% ¥ oouter as a normal part of student data

v
0.

wbjects on the error scale designed for that
g session. Laboratories normally contained
<%, from both conditions, and observers did not
ghich students had been exposed to which
&+ Since one error in procedure might generate
ahers before being corrected, errors for a given
%' = ¥ nnot be considered to be independent. For
oo ¥ n, students were scored for analysis purposes
zso made either no observable errors or as
de one or more observable errors. To check
sibility that the materials that required
interaction might be affecting performance for
~eson other than superior learning of the in-
q wstructional content (e.g., practice in an-
2 questions or following directions), some
sessions were designed to require only
el rule-following  behavior while other
% gemanded an understanding of the concepts
), Data on tim_e spent in the laboratory and
hpnt o1 CBI materials were collected for each

&

lidl RESULTS

¥ -

< %ae Fenance of students under the same conditions
iz ;}?,{; ditent across laboratory sections and classes.
"‘_¢ i %

,f data for the major experimental conditions

+
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A BASIS FOR SUPERIORITY OF CBI

Table 1, Percentage of Students with No Errors
During Laboratory Session.

instructional Approach
Interactive CBl Passive CBl

69% (n =26) 77% (n=28)

Understanding Required

Low (follow instruchions)?

High (decisions required)?  57% (n =42) 30% (n=57)

& p w406 [Binomial test)

By 029 (bincmual fest)

sessions. The laboratory session requiring simple
instruction-following was an acid-base titration, while
the session requiring decision-making on the part of
the student involved use of an analytical balance.
Similar results were seen for other sessions under these
conditions. In sessions requiring only instruction-
following, mosi students made no observabie errors,
and there were no significant differences in errors
between students who received pre-laboratory in-
struction by interactive or by passive approaches.
However, In sessions where the student had to make
decisions requiring an understanding of principles
behind the experiment, students following the in-
teractive approach showed significantly better per-
formance.

Studenis who had used the interactive CBI malerials
took less time to complete accompanying laboratories
{e.g., p=.0237 that the observed savings were due to
chance alone for an experiment on the relative activity
of the halogens). This savings in the laboratory was,
however, almost always offset by an equivalent in-
crease in relative time spent in the interactive CBI
materials.

DISCUSSIONS AND CONCLUSIONS

Generalizability of the findings reported here is
aided by the fact that they occurred under conditions
that would tend to obscure minor effects. Intact
classes rather than selected groups were the basic
experimental unit. Hence, most of the sources of
random variation normally present in realistic in-
structional settings were present. In addition,
university students are more likely than other students
to have learning habits which allow them to make
effective use of non-interactive materials (e.g. books).
Thus, we would cxpect any advantages in favor of
interactive materials to be smaller for this group than
for most other studert populations. Despite the
presence of such sources of extraneous variance and
such leveling factors, the interactive versions of the
materials resulted in significanily better performance
by students. )



¥ cuch resulis support prior studies showing
B eriority {or active learning. More important from
viewpoint of CBI as a medium, the studies

ment superior learning for students who used an

(}

plicated by other media. Furthermore, in the ap-
ﬁj.:ation described, CBI also showed a potential for
xource savings that could prove cost-effective in an
Ldemic environment.

These findings, together with earlier documented
wesavings for CBl-controlled course routing,
avide a basis for choosing CBI over alternative
'ﬁdividualized media. At the same time, they show the
heolute necessity for evaluating CBI against ap-
Syppriate alternative media rather than simply against
room instruction. The mere fact that CBI is used

Zelwpropriate use of the unique characteristics of CBI.
gﬁ’mmrtunately, much of current CBI material bears a

Saoser Tesemblance to the *‘passive’” than to the
%&ractive" materials prepared by Moore. Only
; ¢iere the computer is used to structure the learning
i tion in dynamic response to a constantly updated
% ment of the student’s knowledge will the ad-
*.antages described here for CBI be anything more

an potentials.
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RESEARCH IN REVIEW

Coordinator: Marcella L. Kysilka

How Efective is CAI?
A Review of the Research

¥ kat happens when computer-assisted
instruction is substituted, in whole or in pan,
for traditional instruction? Several
rescarchers have found conflicting answers
to this and other questions.

FOR the purpo%e of this review,
computer assisted instruction (CAI) is de-
fined as the use of the computer for direct
mstruction of students. This includes four
modes (drill-and-practice, problem-solving,
simulation, and tutorial) but does not in-
tlude computer managed instruction or the
teaching of computer science. Only studies
dre included in which effectiveness was
measured by student achievement as a result
of CAI as compared with achievement result-
Ing from other methods of instruction,

CAI as a Supplement to Traditional
Instruction. CAI is commonly provided to
students in addition to normal, classroom
Instruction. As shown in Figure 1, when
that is the case, all studies have shown

November 1975

JUDITH EDWARDS, SHIRLEY NORTON,
SANDRA TAYLOR, MARTHA WEISS,
RALPH DUSSELDORP

normal instruction supplemented by CAI to

be more- effective than normal instruction
alone.

In some cases the results were quite
remarkable. In the Suppes (31) study, for
example, third grade students in California
and Mississippl whose normal instruction
was supplemented with CAI gained, respec-
tively, 2.28 and 2.03 grade levels in compu-
tational ability in one year. Arnold (3) and
Scrivens (29) found that after one year the
differences in achievement between students
whose arithmetic instruction was supple-
mented by CAI drill and practice and stu-
dents who received normal instruction were
only .3 grade levels for grade two, .5 for grade
three, .4 for grade four, and .5 for grades
five and six (all favoring the CAI students).
Fletcher and Atkinson (13) found that stu-
dents who received supplementary CAl in-
struction in reading scored, at the end of a
year, an average of .6 grade levels higher on
a standardized test than students who re-
cetved normal classroom instruction only.
Wilson and Fitzgibbon (32) reported that
a group of fourth and fifth graders made an
average of seven months growth in reading

147
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Grade

Study , Mode Sobloct Lovel Aesuls *

Arnold Bl & Arithmetic 3-8 +
Practice

Crawlord Drill & Arithmetic 7 +
Practice

Martin Onit & Arithmetic 3.4 +
Practice

Scrivans prill & Arithmatic 3-8 +
Practice -

Suppes Prtl & Arithmotle 2-8 +
Practice

Fletcher and  Tuloriat Resding 1 +

Atkinson

Batter Froblem Calculus Collaga +
Solving

Culp Simulation  Chermisiry College +

Lagowski Mixed Chemistry Callege +

*tn thes and subsequent figures, & + ndicates that the
students involved 1n CAl achieved more than nen CAL studenis
A = ndicates that the CAl studies did less well, while an —
indicates the same level of achievemenl,

Figure 1. Studies That involved CAl as a
Supplement to Traditional Instruction

skills during four months as a result of
having their normal instruction supple-
mented with CAL

CAl as a Substitute for Traditional In-
struction. As shown in Figure 2, when CAI
was substituted, in whole or in part, for tradi-

tional instruction, nine studies showed th:,
the CAI students achieved more than the
non-CAl students, while eight studies foung
little or no difference. Three of the studie,
(1, 18, 33) showed mixed results.

Effectiveness of Different Modes of CA}
Figure 3 shows-the results of studies of the
effectiveness of CAl categorized according
to the various modes. )

As shown in Figure 3, from the evidence
available it cannot be concluded that am
mode of CAI is consistently more effective
than other modes. Each mode of CAl has
been shown to be more effective than tr,
ditional instruction in some studies but no
more effective in other studies.

Comparison with Other Nontraditional
Methods of Instruction. Figure 4 lists three
studies in which the effectiveness of CAl has
been compared with other nontraditional
methods of instruction, CAI has been shown
to be equally effective when compared with
individual tutoring, language laboratory, and

and materials,

10 different career areas.

Materials Processing & Quality Control’
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How to incorporate competency-based instruction
10 your career edueation program without a major
investment in time and people to develop curriculum

HOW? Harper & Row is publishing competency-based curriculum guides for 30 courses in

‘These guides were developed at the Skyline Career Development Center in Dallas, Texas. The

Currrulum Guide for each course is actually a three part teaching package: (1). Student Learning
Plan: (2). Evaluation Instruments; (3). Teacher Implementation Plan.

Guides will be available in February, 1976 for the following courses:

Ornamental Horticullure

Plumbing Music
Masonry

Electricity

Carpentry Floral Design

Landscape & Turf Development
QOrnamental Crop Production

:’::;:ir:‘ge sho Cosmetology Merchandising
Sh P . Automotive Technology
3ot Metal Typewriting Auto Body Technology
Technical Drafting Simulated Office Diesel Technofogy
. Ackounting
Child Development Shorthand Food Preparation

Write 1o Ms, Nancy Parisi for sample material in your area(s).

pn-m-u:—-—m—ﬂ—ﬂ—--'—m—--—-ﬂ-:---x—-s--s

Key Punch

Fashion Design
Apparel Assembly
Cutting Production
Pattern Drafling

HARPER & ROW, PUBLISHERS, INC.
10 East 33rd Street » New York, New York 10022
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So.ay Meode
mson Drilt &
Ao Practico
t onil & )
s Practice
JIsof Dnit & s
ydson Practice
i pnll &
Cole Practice
Dritf & z
Adems Practice
Mornisan prlk & -
Practice
Akirson Tutorlal F
Morgan Tuterial -
Larber Tutorlal -
Cropley Tutorial £
Pioctor Tutorial * L
Johnson Problam b
Solving
Kaz Problem Y
Solving
Wing Simulation £
Lunetia Simulation &
Culp Simulation €
Hellen Simulation L
Oramond Mixed £
Dwamond Mixed =
Cariwngbt Mixed £

* These three studies

Figure 2. Studie:
Substitule for

Study
Culp Si-
Morrisan o-
Streot br
Figure 4. Stua:
Study
Kockler T
Lorber T
Proctor T
Krupp Tw
Sango Tw
Wing €
Lunaits &
Hollen g
Carwright b
~ A - incicales thas
Figure 5.
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Compression of Time, Several studies
have shown that even though CAI does not
always result in greater achievement, the
time it takes students to learn is reduced.

learn through CAI
methods.

ol RS

showed that it took Tess time for-students to.
than through other
Krupp (20) showed that adults

learning computer programming through
CAI tock from five to 10 hours to reach the

e

“ax

okl ik i X ) ety 120 Db s pa

3 ] 3 Grade 3
Those studies are shown in Figure 5. Mode Study - sutject raae . Results o
As shown in Figure 5, when student : Ao Aot 3.6, Y 3
time to learn was measured, all studies Martin Arthmetic 3.4 + :
—- e . Scrivens Arahmetic 36 + b
p =57t Suppes Arnthmetic 2-5 L H
=-- Grade Crawford Arithmetic 7 + E
Sludy Mode Sutject Level Results ng Gipsan Arthmatie 7 =+ ;
_Abramson Drill & Anthmetic 2-6 +,=" Practice Abramson Arthmetic 2-§ =+
Practice Street -  Anthmetis . 3-7 = ..
Strest [+ Arithmeti¢ 3-7 = - cimwe _ Gola Gen Math, High School + T
Practica - R witson~ - Engfish . 4.5 + A
viilson Drglragétice English _ LEE- e + - Adams German Cotlege < ;‘: E:
Gole orill & General Math, High Stheol % - - - Mormsen Gegman College = T
raclice N
: = Atkinson Reading Intermedhate + e
Adams Drgtra%ma German Collegs ">~ __ + - oo . Fl;tchet and Reading Intermediate + T
. — * Suppes b
Hornson Drg:-aaétlce Gemman Gollegs = Morgan Algebra tigh Schoot . K A
Atkinson Tutotial __, Reading 1 + Tutorial Cropley Fortran College =" g
- Morgan Tutoriat= - Algebra High Schookt . + Krupp Gomputer  *Aduit = - <1
Lothar Tutorial—.  Tesis & College + E T o e T s . g
- MEASUTE- co- Lérber - - Testing * - Gellegs + ‘
ment L ¢ et T -Precler . Curriculum College = Bl
Craplay Tutorial Earen” | _ College~- . = T “Bango-- <% Elechions Adult = N
Proctar Tulorial Gurricutum College = — . e et - Mathematios  7-9 = . @
Jehnsen Problem_ . Mathematics 7-9 = Problam ~ =
Solviig TE St v s g o Solving Katz Algebra igh Sohool Fo= =
Kalz Problom - -~ Algebra ... __ High School ¥V R s e AtMar o . Caleulus Callege * 'f,f
olving e L R L oo 547
5 R —m—————wing____ __E Economics . 6 e 1
Wing S!muishon Economics € . +, - Lunelta “Prysies - Hrgh Sehool 4 %
Luaetta Simulasion  Physics High School .© 3 H
. _ - Culp - Chemistry College + @
Culp Simulation - Chemistry College = Simulation A
Heit - — N Culp and Themistry College £ =
otlen Simulation Cf\amlslry College = el T Gastlsbarry . v
Diamong Mixed = Biology LRl BRI S T - N Hollen Chemistry - Collegs = 4
Diamond Mized - Reading 7-146 - = = = ¥
Cartwnght Mixad Education Collagn + e Damond Biolagy -1 + v
. Diamond Heading 7-190 - ¥
*These three studies produced mixed results. Mixed _Lagawsm Chemisiry College - - <% %
. R " Carwright - Edugation Coliege + f
Figure 2. Studies That Involved CAlas a ;e - S 4
Substitute for Traditional lnstruction Figure 3. Effectiveness of CAl Agcording to Mode i
N . s
- Grade - &
Study * ‘Mode Subject Level = Comparisen Results :
Culp Simulation Chefstry Collega Tutoring = e
Mornson Dull & Practice German College Lang, Lab, =
Stroat Drili & Praclice Anthmatic 3.7 P L, Films =
Figure 4. Studiss Comparing Effectiveness of CAl with Other Nontraditional Methods of {nstruction.
. X -
- - ) Grade Results
Study Mode - Subject Lavel Achigvemant Tima *
Kocklar Tutgriat Mathematics " Gellege - T - -
Lotber . = Tutonal ' " Tasling Collega + - .
Proctor ' Tuterial ~ - ST ~Currlculum .- Collega B - -
Krupp <Al Ttodat .. Computer . Adult zto. = -
-t “- - Programming N
Sango ; Tutonaf Elactronics Adult Be Mew. = C - i
Wing . . “Smulation --+-- —..._ Elecuonlcs & _ = _ - L
Lunaya v -, Simulatign SR Fhysics High School " -, ok -
Hallan ~. 17, Simulation = Chomistry Cellege = -
Cartwnght e Mixed . Education Callapa - BRSSP 3 -
*A - sndscntea mai loss time was required by CAl studenis. — -
Flgure 5. Studies That “Separated the Time Required for Students to Learn Through CAl i
Compared with Cther Methods of TRStRCon —~ e e
—
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same level of proficiency as students who
spent from 24 to 30 hours in traditional
instruction. Luretta and Blick (23) com-
pared computer simulation of high school
physics experiments with traditional labora-
tory experiments and found that the CAI
students learned more in one eighth the
time.

Retention. Even though students may
learn more or may Iearn more quickly
through CAI, there is some evidence that
they may not retain as much as waditionally
taught students. As shown in Figure 6,
although one study showed retention to be
equal, two studies showed that students who
learned threugh traditional methods retained
more of what they had learned than students
who learned through CAI

Effectiveness According to Ability Level.
Only two studies reported resuits according
to ability level of students. Both Maxtin (24)
and Suppes (31) found CAI drill and prac-
tice in arithmetic to be relatively more effec-
tive for low ability students than for average
or high ability students.

——— v Lo

T S e M Pl b e =

-

Grade
Study Moda Subject Level HAgsults "
Wing Simulation  Economics 6 -
Lunetta Stmulation  Physics High Sehool -
Pracior TFutonal Curnculum GCollege =
* A -~ indicates that the CAl stdents retained matenal

fess well than the non CAl sludents,

Figure 6. Studies That Compared Retention of Material
Learned Through CAl with Retention of Material
Learned Through Other Methods

Grade
Study Mode Subject Lovel Resulis
Martin Dnil & Arithmetic 3-4 Low +
Practice
Suppes Dol & Anthmetic 2.8 Low +
Practice

Figure 7. Studies That Compared the Effect of CAl
on Students of Different Abiitties
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mning scales may be enhanced by the development and utilization of specific
«canng cniena 2nd (3) e construct vahidity of the LC construct recened
Litle support from the quantitative analyses conducted in the present study.

PROGRAMMED REVIEW TESTS IN A PSI COURSE

. Order No. 8019976
MeSwEES, TERRY EDWARD, PRI, Wesrern Michigan University, 1980
T3pp.

Two experiments demonstrated that carefully programmed review lests
can resull 1n 90% mastery of course objecuves Introductory psychology
students parisaipatad in 1wo group compansons of the effectiseness of
eV 1ew 18518 Versus no review tests Review tests were programmed 1n that
difficult ilems were repeated on several review tesis 1n both studies,
students laking review quizzes oulperformed students not taking review
guizzes on final examinatiors In addibon, students not taking review
quizzes were more itkely o drop the course,

s THE EFFECTS OF COMPUTER-ASSISTED INSTRUCTION ON

STUDENT SELF CONCEPT, LOCUS OF CONTROL LEVEL OF

ASPIRATION, AND READING ACHIEVEMENT Order No. 3019116
MRAVETZ, PATRICIA JO, PR D The University of Akron, 1980. 175pp.

The effects of 2 computer-assisied instructional (CAT) program in
reading on the attitudinal vanables of: (1) self concept; (2) locus of
control and (3) leve! of aspiration were examined. A separate subscale
measunng reading self concept was developed from the self concept
mstruments The subjects were tharty (30) rural Caucasian junior high
school students who were one or more reading grade levels below actual
grade level Twenty (20) subjects were 1n the expermiental group with hntle
or no expasure 1o CAIL the control group subjects (10) were instructed in
the Reading Center without CAI Both groupshad the samne teacher.
Results indicited that there was no sigmficant difference 1n the self concept
and reading self concepts Although both groups’ scores increased, the
experunental group’s scores gained proportionately higher. Differences in
feelings of lotus of control in reading were staustically significant, due toa
negative shift 1n the control group Level of aspirauon, measured in
November, 1379, January, 1980, and February, 1980, indicated a shuft
toward the development of more reahstic learming choices. Differences in
reading achievemnent were statisheally sigmiicant, suggesting that based on
this achies ement, the 1mpact of CAI may enceurage attitudes of indavidual
responsibility and realistic dedisions for Jearning,

-

s o

THE LONGITUDINAL EFFECTS OF TRAINING IN EMPATHIC
. RESPONSE IN PRESERVICE TEACHER EDUCATION
- Order No. 8020383

Osmus, Kyra Jones, En D Memphus State Universizy, 1980. T1pp. Magor
Professor: Dr. Carlion H. Bowyer

The purpose of the study was to examine the longinuding] effects of
trasmng in empathic Tesponse 1n preservice teacher education. The subjects
were volunteers who had been undergraduates in the College of Education
at Memptis State Unwversity. The expenmental group consisted of 16
subjects who, two years previously, pardapated 1n a Systematic Human
Relations Traimng workshop which was taught as pari of & combined
sechion of Iwo core courses. At that ime they received trasming in empathic
response The control group consisied of 16 subjecis who were also enrolled
two years previously, in two sections of a core course, but received no
traiming in empathic response.

The subjeets in the present study were interviewed individually and were
measured by threz nstruments The first was & paper and pencill muluple
chotee instrument which measured recognition of empathic response. The
second mstrument was an audiotape snmuius which elicited verbal
responses which were rated on & 4-point empathy scale. The third !
nstrument was a self-repon measure which required.that the subject relate
an incident dunng which he had helped or 1aught someone something The
incidences were rated for empathy on a 7-point seale

Amnalysis of the data produced the following results. HypothesisOne
predicied that subjects traaned 1n empathic response and tested two years
previously on the paper and pencil measure would sull score higher ona
delayed postiest of that measure than they did when pretesied, The data
supported the first part of the hypothesss Hypothesis One also predicted
that control subjects who did not recerve training would not score higher on
the same delayed postiest when they did when pretested two years
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previously The data did not support the second pant of the hypothesis
Hypothesis Two predicted that subjeais who recen ed irmming m empathie
response would score higher on a delayed postiest of the paper and penci
measute than would control subyects The datz supported the hypothesis
Hypothesis Three predicied that expenmenial subjecets would seore higher
than control subjecis on the self-repon measure No sigmficant difference
were found, and the hypothesis was not supporied Hypothesss Five
predicted.that all three empathy measures would be posstively correlated 2
sigmificant pesitive correfation was found only between the paper and peng
test and the audiotape stumnulus, so the hypothesis received only partial
support. Hypothesis Six predicted that subjecis would respond with a highe
level of empathy to sumulus statements on the audioiape when the
statemenis were presented by members of their own sex The experimenty
subjects did not respond to difference 1n sex of the presenters an the
audiotape. However, subjects in the control group were more empathic
when the presenter on the audiotape was femaie. Hypothesis Six received
only partial support

The results of the study demonstrated 1hat the Iraining program in
empathic response was still effective afier 2 iwo-year span The results
sugpest that when such a program 1sincluded in 2 college curnculum seven
yeats prior o graduation, the effects of the propram are retrained long
enough to be useful in a professional role following graduat_mn.

PARENT EDUCATION AS A MEANS OF FOSTERING MORAL
DEVELOPMENT IN BEGINNING PRIMARY AGE CHILDREN
Order No. 8020008

PEMBROKE, FILEEx, Pu.D. Loyola University of Chicage, 1980, 132pp.

Current theory in the field of moral education has been influenced asa
result of Kohlberg's 235 years of research in this area He and other
researchers have shown that a ceriain level of cogmitive development, the ]
ability to understand another's perspective and exposure to gher stages of
reasoning are necessary conditions for development of moral reasoning. In
the present study. an attempt was made to provide these conditions in i
children’s daily lives by teaching parents commumcation skills which would
establish these condinons if practiced at home The & week parent education
program involved teaching parents active lisiening skills, skills to use when
confronting a problem. and skills to use for mutuat decision making.

Self-concept and social reasoning 1n the areas of jusice and authority
were measured for the 510 8 year old children of the parents who
volunteered to pariicipate in the program, Parents were:randomly assigned
10 experimental and control conditions

The primary purpose of this investigation was to determine (1) whether
self~concept was assoniated with level of social reasoning, (2) whether
parent parboipation in the program increased chldren’s levels of social
reasoning, and (3) whether parent particpation in the program significantiy
improved children’s seli-concepts In adauion, the refabionship of age and
sex 1o level of reasoning was invesugated The short-term rehability of
Damon’s authonty and justice interviews, ased to measure social reasomng. |
was also established. !

The results of tne statistical analyses showed that some self-concept
variables (i e soaal interest, mmnonty idenuficavon, 1dentification with

friends) were related 10 age, but not 16 levet of reasoning on the authority
and justice mterviews Participation in the parent education program did
not significantly ziter chuldren’s self-concents or their levels of reasoning 10
the aress of justice and authonty. Certain tests approaching significance
showed a tendency for chuldren 1n the evpenmental group to change more
1n their reasoning concermng 155ues of authenty than children 1n the contro!
group. This tendency was not seen with reasoning 1n the area of justice.
Also, a tendency for more change in reasoning on the authority interview
was seen for § year old children Asin Damon’s studies {1977), no
ifferences 1n rezsoning were found between males and fernales Level of
reasoning was found to 1ncrease with age which supports the developmental
nature of the vanables being measured

The justice and authority interviews were found 1o have adequate
reliability in relation 10 other projecuve and personality measures, Changt
occurred 1n reasoning in both upward and downward directions over one_
month's ume, which tends 1o contradict the “invanant sequence of stages
concept

Finally, parent's verbal behavior but not attstude changed as a result of
the expenmenial manipulation This lack of change mattitude may be a
major factor in the lack of significant changein children's self-concept and
level of social reasonng. ’
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Pearson product-monent correlations and analysis of vari-
ance were used to analyze the hypotheses, This study did not
find any evidence of sex-role stereotyping among counselor ed-
gcation students, It did {ind, however, that female counselor
education students have more liberal attitudes toward the rights
and roles of women in society, than have male counselor educa-
‘tion students, In addition, a significant relationship was found
between age and amount of quarter hours completed and scores
on the Attitudes Toward Women Scale. Several possible factors
may have been responsible for this. Those that were reviewed
included (1} current changing attitudes toward women, (2)length
of counselor education program, (3) geographic differences,
and (4) racial differences.

[——

THE EFFECTIVENESS OF AN INDIVIDUALIZED, COM-
PUTER-ASSISTED INSTRUCTIONAL PROGRAM (PLAN)
wITH STUDENTS FROM A LOW SOCIC~ECONOMIC
COMMUNITY Order No. 7920969

WILKINSON, John H., Ph.D. St. John's University, 1979. 90pp.
Director: Thomas N, Grant

Modern education has been criticized for the lack of individ-
ualization in most school programs, the failure of too many
students to learn adequately, the tremendous cost of education,
and the failure of too many school programs te address the af-
fective aspects of students’ personalities. In an attempt to an-
swer this enticism. John C. Flanagan, Ph.D. and his associates
developed an individualized, computer-assisted instructional
program known as PLAN,

The purpose of this study was ro determine if PLAN would
affect (1) student achievement scores as measured by various
subtests of the SRA Achievement series, and (2} student self-
esteem as measured by Coopersmith’s Self-Esteem Inventory
{SEI}. The study was carried out over a three year period in
a parochial junior high school in an “inner city” section of New
York City. Studenis were enrolled in either the PLAN ora
traditional program. Students were Black or Hispanic. There
were 84 males and 111 females. 95 studenis were in PLAN
and 100 in the traditional program. Analysis of Covariance
was used because an imtial difference in IQ was found between
the PLAN and traditional groups.

The hypotheses stated that no significant differences would
be found between the scores on the mathematics, reading, social
studies, language-arts, and science subtests of the SRA Achieve-
ment Test for PLAN and traditional students nor would a sig-
nificant difference be found on the Coopersmith Self-Esteem
Inventory. However, significant differences were found on the
mathematics, reading, and social studies subtests, In each
case the PLAN students scored significantly higher than their
traditional counterparts.

The results of this study indicate that PLAN is at least a
limited success. It also shows that “disadvantaged” students
can benefit from it. Can PLAN help those students who are
poorer readers than the students in this studv? Reading was
an important craterion for selecting the PLAN students who
were used in this study. Anocther area that needs clarification
is the relationship between self~esteem and achievement, In
this study student self-esteem scores were not’significantly
different because of the educational program, although it had
been assumed that participation in an individualized program
would raise self-esteem,

An area that was not specifically lnvestigited 1n this study
wasg cost effectiveness. If PLAN is ever to be considered as
a viable alternative to other programs cost effectiveness must
be taken into account.

A STUDY TO DETERMINE THE FEFFECTS OF CERTAIN
METHODS OF BEHAVIORAL COUNSELING ON THE FRE-
QUENCY OF DISRUPTIVE ACTS OF SCHOOL BUS PAS-
SENGERS Order No. 7916288

WILLIAMS, Nathaniel Brown, Ed.D. University of Virginia,
1978. 56pp. Chairman: Dr. Richard L. Beard

An attempt was made to affect the behavior of school bus
passengers 1n rural, racially mixed, Charles City County, Vir-
ginid by using behavioral counseling techniques based on the
social learning theory. The study was conducted as two experi-
ments.

Experiment One involved twenty-four subjects who were
enrolled in the Charles City Middle School which contains the
sixth and seventh grades. The subjects were identified as being
prone to commit disruptive acts as school bus passengers. The
subjects were randomly assigned to two treatment groups and
cne control group. Each group consisted of eight subjects.
Treatment for Group I was ten sessions, approXimately forty-
five minutes each, of individual counseling. Treatment for
Group II consisted of eight, approximately fHifty minute sessions
of group counseling which were structured by the investigator.
Subjects in Group III received no treatment, Empirical evi-
dence supported the hypothes:s that individual and group coun-
seling would influence positively the number of disruptive acts
committed by the subjects as school bus passengers, The hy-
pothesis that the eifects of individual and group counseling pro-
cedures on the number of disruptive acts committed by the sub-
jects as bus passengers would vary was not substantiated.

The subjecis for Experiment Two were eight female bus
drivers and four male drivers who discharged bus passengers
at the pre-schaol, the elementary and secondary schools of
Charles City County. Two of the male drivers were highschool
students, One male driver and one female driver were employed
by the county as teachers. Several drivers worked for the county
as school rafeteria employees. The subjects were randomly as-
signed to a treatment and a eontrol group. Treatment for the
experimental group in Experiment Two consisted of four, one
hour sessions in which skills in behavior management were pre-
sented. The control group received no treatment.

School bus passengers who have been identified as being li~
able to commit disruptive acts on a school bus appeared to re-
spond favorably to behavioral counseling. The absence of any -
referrals to the principal of any of the experimental subjects in
this investigation supports this idea when compared with the
referrals of subjects in the control group.

With training the unique abilities of drivers, counselors,
principals, parents and bus passengers may aid in the orderly
transportation of students, The relationship of the driver to
the passenger is an influential factor in a passenger’s behavior
pattarni Couhseling disruptive students could serve to.make
transportation a positive aspect of education instead of another
part of the problem.

The investigator feels that the findings of this study may be
employed under circumstances similar to those in Charles City
County, Virginia. The investigator also believes that modifica~
tions may be applied which would make a program of behavioral
counseling effective in larger or smaller school districts.. Fur-
ther research is needed in the area of skill training for bus
drivers. Investigations into the effects of behavioral coun-
seling in other localities and under other cireumstances are
needed.

It is suggested that future investigators of disruptive school
bus passengers give particular attention to the use of referrals
as a measure of school bus passenger disruption. It is also sug-
gested that longer periods of treatment might result in a posi-
tive influence when used with bus drivers.
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pevelopment in Young Children, focused on psycho-analytie
interpretation of the same reeords. Delailed Interpretation
reinforces the central import of bhoth books; cmotions need
parly freedom or they act as later killers. This exeiting nrool
of psychological necds secured Isaxcs a world- wide reputation
among more radical educators and fellow child analysts.

Later books did not add a scholarly contribution. Nursery
Yem-s, one of the first child care books, brought her views to
Y larger audience and made parents mare sensitive to the fact
that early years are crucial and the dangers of rigid discipline
are Life scarrmg Despite the present disaffection with Freud-
{an views, Isaacs 1s still recognized as champion of children’s
rights to an education that places self before conventional mea-
surements and proscriptions.

Order Na. 77-22 483, 402 pages.
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RELATION BETWEEN COMPUTER-ASSISTED INSTRUCTION
AND READING ACHIEVEMENT AMONG FOURTH, FIFTH,
AND SIXTH GRADE STUDENTS

LITMAN, George Howard, Ed.D,
Northern Illinois University, 1977

The general purpose of the study was to deterrmine the effect
that participation in a drill-aad-practice computer-assisted
istruction (CAI program had on reading achievement. Spe-
cifically, this study sought to reafiirm the current theory that
there was a positive relationship between CAI participation
and reading achievement at the end of the vear of instruction
as well as two years after instruction. Previous studies had
shown this relationship existed at che end of the year of instruc-
tion but longer term results were not available,

The Iowa Test of Basic Skills (ITBE) reading achievement
scores at the end of the year of instruction and two years after
instruction of students in the middle grades who participated
in CAI were compared to ITBS readwng achievement seores
of similar students not participating in CAI. These raw scores
were converted to z scores before the comparison since the
students took a variety of levels of the ITB3. A {aclorial co-
variance procedure was used to allow the simultaneous com-
parison of scores of male and female; [ourth, fifth, and sixth
grade; CAI and non—CAI participants.

In the analysis of covariance procedures of reading achieve-
ment scores at the end of the year of instruction, statisticably
significant F values were found on the inpstruction method and
sex main effects as well as the 1nstruction methed and grade
level interaction. In the analysis of covariance procedures of
the reading achievement scores two vears after wmstruction.
statistically significant F values were found for the instrue-
tion method and grade level main eifects as well as the instruc-
tion method and sex interacuion. It was concluded that fourth
and fifth grade CAI participants scored higher on the test of
reading achievement at the end of the year of instruction than
thd non~CAT participating students. It was also concluded that
male CAI participants scored higher on the tost of reading
achievement two vears after the yvear of wnstruction than did
male non~CAI partieipants,

Additiondlly, the effectiveness of CAI as a viable instruc-
tional technique was, promoted for three reasons. The in-
creagsed reading achievement scores of CAI participants was
not only statistically symificant but when converted to grade
equivaient scoves was apparently rmportant and desirable,
This increased achievement of CAL participants was obtained
at relatively low cost, Fipally, thus achiesement was aceom-
plished by mmddle grade students who have been considered as
hopelessly unsuccessful in special reading programs,

Order No. 77-20,883, 79 pages.

EFFECTS OF TWO HUMAN DEVELOPMENT COURSE
MODELS AT A COMMUNITY COLLEGE

MALONEY, Michael Joseph, Ph.D.
Loyola University of Chieago, 1977

The Problem

The literature indicates that Human Development course
models are being olfered extensively af the community college
level, but does not describe the mstructional models n depth.
This study, therefore, attempted to bridge the practice/theory
gap by describing the course content, methods, and learning
outcomes of two Human Development course models taught at
Oakton Community College in Morton Grove, llinois.

*

The Purpose

The specific purpose of tlis study was to analyze changes
1 selected attitudes, values, and certaun interpersonal charac-
teristics of students enrolled in two Human Development course
models at Oakton Community College 1n Morton Grove, Ilinois,
The research of Anna Miller-Tiedeman and Gerard Egan was
presented as the educational bases upon which these Human
Development courses were structured. Inferences were also
made a5 to the possible causes for differences bebween both
models and changes within both models after instruction,

The Hypotheses

The testing direction was to reject the null hypotheses at the
[05 level of significance. 1. There will be no significant dif-
ferences after instrucuon in students” attitudes and values
between Model 1 and Model II. 2, There will be no significant
differences after instruction in students’ interpersonal behav-
ior between Model I and bodel I, 3, There will be no sig-
nificant changes after instruction in students’ attitudes, values,
and interpersonal behavior within Model & Decision Making.
4. There will be no sigmiicant changes after insiruction n
students” athtudes, values, and interpersonal behavior within
Model 1I; Community Formation.

The Instruments

The Personal Orientation Inventory (P.O.1.) and the Funda-
mental Interpersonal Relations Orientation-Bebhavior question-
naire (FIRO-5} were used,

The Procedure

The Human Development course instructors emphasized
learning experiences and teaching techniques pertinent to each
instructional model. In Model It Decision Malung, these in-
structional elements were based on the research of Anna Miller-
Tiedeman. Medel I Community Formation, was based on the
research of Gerard Egan. Each mwodel contained six course
sections of fifteen students and met three hours a week for
sixteen weeks,

The Findings

For Model 1 the mean P.O.I, scores of Self-Actualizing
Value, Nature of Man, and Synergy regressed significantly
{p <.08). The Acceptance of Aggression mean value remained
stable while Spontaneity increased nonsignificantly towards
self-actualization. The other seven P.O.L variables discloged
nonsignificant-regression towards lesser affirmation of seif-
actualizing attitudes and values. For Model II five mean
geores inereased significantly toward self-actualization:
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framework that interrelates the influence of internal and exter-
nal factors as thev affect organizational change, Malinowsk:'s
functional theory of institutions is offered as a possible frame-
warrk, Its usefulness 1s explored by applying it to the problems
df benter implementation in Florida and to the advent of teacher
centers in American education,

2

THE EFFECTS OF NONVERBAL COMMUNICATION ON
CLASSROOM CLIMATE AND ACHIEVEMENT
Order No, 7804941

WILLIAMS, Narvie Danese Hill, Ph.D. Georga State Univer-
sitv = School of Education, 1977, 138pp.

Pur

This study was concerned with the effect of certamn modah -
ues of nupverbal communication of ¢lassroom teachers on stu-
dent perception of classroom climate and relationships of this
perception to achievement. The modalities chosen were eye
contact, proximry-tactility and proximity only, The effective-
ness of these modalulies wis compared, 1n combination {eye
contaet, proximity-tactility, proximity only) and mdividually,
with the effectiveness of a traditional teaching method on ¢li-
mate and achievement, The relationship of organizational cli-
nrate and worker productivity has been highlighted i the classic
Hawthorne studies and the works of Chris Argyrns, among .
others, The observation and measurement of clagsroom cli-
mate, while rooted 1n the research of H. H. Anderson (1939),
veached what is perhaps its most extensive development under
Ned Flanders (1967). Flanders, and some of s predecessors,
have focused gererally on the nature of the verbal communica~
tion oceurring 10 the ¢lassroom as an indication of climate,
The nonverbal component of communication was all but ignored
unty} Charles Galloway- {1962} apphied the concept to education.
The main thrust of research on nonverbal communication m
the classroom has been on raising the awareness level of teach-
ing of their own nonverbal behavior and that of their students,
This study atiempted to move beyond the awareness level to the
testing of specific nonverbal behaviors of teachers on learmng,

Se

Methods and Procedures

The subjects of this study were 150 sixth grade studenis of
2 muddle schoot in the Atlanta Publie Schools randemly assigned
to three ex‘penmenter-teuchers, Each teacher had five groups
uf ten students each. A umit on study skills was taught to all
groups using one treatment per group, The treatments were
the use of all nonverbal modalities (Treatment One), the use
of eve contact {Treatment Two), the vse of proximity-tactility
{Treatment Three), the use of proximty only (Treatment Four},
and the use of a traditional teaching method (Treatment Five).
Treatments 1, 2, 3, and 4 were experimental groups with treat-
ment 5 the control group. Comparisons were made between the
means of treatments 1 and 5: 1, 2, 3, 4, and 5; and between 2,
3, and 4 relanve to classroom climate and achievement. Data
were pathered by means of student responses at five minute
ntervals or electric response hoxes atiached to each students
desk, bv a student awareness questionnaire, by a criterion ref-
ercnced pre and post test, and by a student attitude toward study
skills and teachers mventory. A post study conference was
held with subjects to clarify certain results of the data,

Results

A one-wav analysis of vanance revealed significance of
dilference between the effect of the combwned modalities and
the traditional teaching method on student perception of positive
classroom chimate {p < .05). The Newmuan Kuel procedure re-
vealed sipniheant differences hetween the means of all nonver-

bal modalities and the traditional teaching method on students
perception of positive classroom elimate, No significant dif-
ference was found between the means of all treatments on
achievement.

Conclusions

The results of the data indicated a direct relationship be-
tween teachers use of nonverbal communication and students
percephon of positive classroom climate. Eye contact was
perceived as threatening and embarrassing due to established
associations with the intent of the teacher's gaze. Tactility
was not desired while proximity was perceived as showing
interest in student welfare, The failure of the treatments to
aifect achievement could be due to the fack of feedback from
the pretest, or the fact that school was closing and new learn-
ing activities were not relevant. Further research should be
conducted with the same and other modalities associated with
vaned variables, Skill in effective usage of nonverbal com-
munication should become a part of pre and inservice teacher
training.

EDUCATION, TEACHING MACHINES

COMPUTER-ASSISTED INSTRUCTION AND READING
ACHIEVEMENT OF URBAN THIRD AND FOURTH GRADERS
Order No. 7804582

ANELLI, Cathermne Mary, E4.D. Rutgers University The State
University of New Jersey (New Brunswick), 1977, 118pp.
Chairperson: Martin Kling :

The purpose of this study was lo investigate the eifects of
various time schedules on the attention span and pertormance
of computer-assisted instruction (CAI) users. Spacifically,
this study attempted to investigate the nature of the relathionshyp
hetween the time spent on CAI and reading improvement, per-
formance, and athtudes,

The subjects for this study included 121 third and fourth
grade boys and girls who were attending three elementary .
schools in Newark, New Jersey, These children received read-
g mstruction on the compuler in either twenty or forty minute
time periods, The efiect of these various time periods, as well
as the effect of the total amount of CAI received by these chil-
dren was measured by posttest scores on the Stanford Achieve-
ment Test (SAT) and by grade changes on the CAl program,

There were three levels in the treatment and each treatment
level involved participants who had received less than four
hours CAI or four or more hours CAI. Each treatment level
involved both boys and pirls and thus a total of twelve cells
was created, The SAT Total pretest score and the CAl imtial
grade level score were used as covanates to permit compari-
son of treatment levels on 2 more equal basis.

Data resulting from this studv were analyzed with the aid
of the Statistical Package for the Social Sciences (SPSS), 1975
An analysis of vaTiance with the covariates, SAT and CAI pre-
test scores, was used with the default and Option 9 to yield
elassic and regression analyses,

Neither total CAI time nor length or frequency of CAI ses-
swons appeared to affect reading acmevement 2s measured by
the SAT. Students receiving three to four hours CAIL during
a three month period made the greatest progress though the
CAI program in proportion to the time spent. Girls in all
treatment levels made the most progress tn the CAI program.
The finding that girls made more pProgress in the CAl program
than did bevs may be explained by the possibility that girls
were mclined to adjust their responses Lo the requirements of
the CAI program rather than to respond according to inner
convictions,

Findings reported in previous studies that CAl can be used
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EDUCATION, TESTS AND MEASUREMENTS

6663 -A

limprove per{ormance of disadvantapged children and minimize
% differences in achievement were not found in this study,
While subjects 1n this study also seemed enthusmastic about

1, students were less enthusiastic after seven or ewsht hours

cumitlated machine time, Because the CAI dnll material

s less effactive than its proponents anticipated, program
modification should be undertaken to provide stadents with
more complex reading tasks and to present material which 1s
iuteresting enough. to survive the effects of student habituation,

l“:UCATION. TESTS AND MEASUREMENTS

E DEVELOPMENT OF AN INSTRUMENT FOR EVALUAT~
WG FILMS FOR USE IN HIGH SCHOOL AND COMMUNITY
iOLLEGE TEACHING Order No. 7806668

ARNES, Richard Verls, Ed,D. The Umversity of Florida,
1977, 106pp. Chairman: C, Glen Hass

ensive film evaluation instrument which might be used by tagh
school and community college teachers in selecting entertain-
ment films for classroom use. Guiding concevts in developing
il.he study were the [our bases of curriculum and instruction as

.h The purpose of this study was the development of 2 compre -

identified by Hass, Bondi and Wiles: Social Forces:; Human
Development; Learning: and Knowledee. ’
A preliminary instrument of 70 :tems and six open-~ended
a guestions was designed and offered to evalutors in a pilot study,
lThe instrument was structured around Hass et al’s.. four bases
of curriculum and instruction and additional categories of Art,
Entertainment, and General,
Subiects in the miot study were 10 high school and commu-
nity college teachers who used the instrument to evaluate a
film and who evaluated the importance of each item on a scale
v of one to five, From the mlot study, ten items and one open-
1. ended question were eliminated from the mstrument.
Evaluators in the field test were 168 high school and com-
. munity college teachers and other educators from Florida,
Georgia, South Carolina, and Tennessee, Teachers who served
comprised eight different academic areas 1dentufied by the 1n-
ae Vestigator prior to the execution of the study. A total of 308
I potential evaluators were mvited to participate, with 192 evalu-
ators returning responses, From the 192 responses abtained,
¥4 were eliminated from the final data analysis, primarily be-
cause of incomplete instrument responses, Thus a total of 168
evaluators’ responses, obtained by mail and personal contact,
i were used in the validation studv, Interviews were conducted
with selected respondents, specifically soliciting constructive
comments ahdut the iatrument and instrument items
l Internal reluithihity was determined by & two-wav analvsis
of variance as recommended by Kerlinger, and was estimated
tohe 984, A factor amalvsis of the data was also run, The
mhal fgetor method was the principal axis solution, which
wentified 12 major factors, The factor analvsis was run again,
l tolating 12 factors to varnimax criterton, with nine factors re-~
Luned in the final mstrument revision, Labels were assigned
W each factor, Overall, the factor analysis, along with the
dnalysis of mean ratings by the evaludtors, resulted in the
elimination of 25 items, leavine a final instrument of 35 items,
Instrument structuve remained essentially the same, with the
* Cilegories of Art, Entertainment, and Generasl beine cunsali-
ted into new categories of Aesthetics and Commumecation,
The major conclusion in this study 1S that the instrument
might be useful to teachers in evaluating films, but fariher re-
finement and development needs to be done m order to issare
¢ 't the instrument 15 useable for purposes other than experi-
i mental purposes.
[}

A CASE STUDY OF AN EVALUATION STUDY: THE IMPACT
OF FORMATIVE EVALUATION GPON MULTIPLE LEVELS . et -
OF DECISION MAKERS Order No. 780645

BEHNKE, Grant James, Ed.D. Umversity of California, Los
Angeles, 1977, 255pp. Chairman: Professor W. James Popham

There are many factors which influence program modifica-
tion decigions of project practiticners, The problems which
educational evaluators commonly encounter while attemipung
to provide useful information fo decision makers have been de-
scribed by numerous evaluation theorists. There are, however,
few case studies which ilustrate these problems. This nvasti-
gation provides a case study of an evalnation dealing with an
wmnovative project in 1ts imnal vear of operation.

The primary purpoese of the evaluation study of the inpovative
project, Project TELEMATH, was to 1illustrate the svstematic
collection of formative evaluation data which were provided to
multiple levels of decision makers. A secondary purpose of
this mnvestigation, having a more generalized signmificance, was
to iliustrate insmances of the-possible impact of the evaluaztion
data wpen the decision makers and to correlate these situations
with the relevant contemporary literature,

The students ivolved in the evaluation study, and the deci-
sion makers of the case study of the evaluation, were the stu-
dents and adults associated with the implementation of Project
TELEMATH. Approximately 400 students in six elemeniary
schools participated 1in the TELEMATH project during the
1976-1977 school year. The decision makers were classified
into six levels for the purpose of the case study. These levels
were: (1) Teachers, (2} Site Management, (3) Prowect Manage-
ment, (4) Upper Management, (5} The Board of Education, and
{6) State Department of Education officials.

Ongoing anecdotal documentation of pre-project planming .. = .
and the formative evaluation data provided to project-related ot
persons was matntained during the first vear of Project TELE-
MATH's operation--from funding notification through the writ-
g of the application fur the conunuation of {funding, These
records included written memos, a mock evaluation report,
impiementation and progress evaluation reports, statistical
summaries, management forms, etc. These were among the
data provided to the various decision auchences by the project
evaluator,

Anecdotal records were maintained for resulting decisions
and the apparent actions of the decision makers. These records
included descriptions of the levels of decision makers nvolved,
their reactions to the {formafive data provided, their actions
or inactions as a result of the data provided, and a description
cf other environmiental factors which appeared to play a signifi-
cant role in the decisions and resulting actions.

An extensive review of hterature 1s provided 1n this investi-
gation which 15 divided into two major sections: {11 A review
of factors which influence the utility of evaluation--factors
generally acknowledged as within the scope of influence of the
evaluator, and {2} A review of cunditions which lumit the utili-
zation of evaluation--conditions generally bevond the influence
of the evaluator.

A set of 14 key situations was gleaned from the anecdotal
records which were collected through the first vear of Project
TELEMATH's implementation. Each key situation was analvzed
with the eraphasis of the analvsis placed upon lughlhighting the
correlition of the situation with the evaluation hiterature,

Situations are llustrated in which the disparate needs of
different levels of decision mdakers were gxhibited, Other situ-
ations 1in which one level of decision making differed from an-
other level are fllustrated, Outside factors fe.o,, political,

* social, economac) plaved a more sigmificant role upon decisions
than did the formative evaluation datz 1n many instances. All
of the kev situations analyzed illustrated-many {actors which
were described iy the lilerature,

The situations cited and illustrated in the case study of
the evaluation of Project TELEMATH should assist novice
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BANK STREET COLLEGE OF EDUCATION, CENTER FOR CHILDREN AND. TECHNOLOGY
610 West 112th Streed, New York, New York 10025 {212) 663-7200
Abstracts of Technical Report Series
November 1983

ISSUES RELATED 70 THE [HPLEMENTATIOGN OF COMPUTER TECHNOLQGY IN SCHUOLS:
A CROSS-SECTIOMAL STUDY
{TR~1) )
Karen Sheingold
February 1981, 18 pages

This expleoratory, multidireiplinary suedy identifies a ressarch agends Tor the educational

jmplementztion and impact of microcomputers in schools. Three geograpnically distinct school

districts with & diversity of microcomputer sapplications at boeth elementary and secondary
levels were studied. Wnile each system was unique in its patteran of microcomputer use and the
geals served by the itechnology, cross-site trends emerged which reise importaﬁt issues for
futtire research: (1) differential access to microcomputers; (2) the emergence of new roles in
-response o microcomputersy {2} the lasck of integration of microcomputers into elementary
classrooms and curricuiz; i4) the inadequate quantity and quality of software; (5) the irade-
quste preparation of teaschers for using microcomputers; and

{6) the lack of knowiedge of
ef fects and ontcomes.

STURY OF IS5UFS RELATED 7O THE IMPLEMENTATION OF COMPUVER TECHNOLOGY {N SCHOOLS
{1P-2)}
Karen Sheingold, Janet Kane, Hori Endreseit, and Karen Billings
Juiy 1981, 137 pages

This paper s & complete report of the research findings presented in TR-1.

MICROCOHPUTERS 1M SCHOOLS: 1#PACT 0N THE SOCIAL LIFE OF ELEMENTARY CLASSROGMS

{TE-3}
Jan Hamkins, Karen Sheingeld, Msryl Gearbart, and Chana Berger
1982

[No longer zvailable as a iechnical reps:ib. Published in Journal of Applied Developmental
Psychology, 1982, 3, 361-373.]

Two studies are reported which examined some possible social effects of the use of microcom-
puters in elementary schocl classrooms where children were learning to program in Logo. First,
the task-veiated interactien that children engagrad in with each other was observed and recorded

in two classrooms (8- to 9-year-olds and 10~ to 11-year-olds) e&s the children worked on both

computer and nongsomputer tasks. The children in both «classrooms were significantly

more likely to collaborate with each other when they worked with computers, as compared with

their interactions in other classroem tesks. The second study examined children's perceptions

of their peers as resources for help with a variety of classroom tasks; it was in the computer

context that children more consistently identified certain of thefr peers as resources for
heip.
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R1AT 1S PLANNING DEVELOPHENT THF DEVELOPMENT OF?
{TR-%)
“Roy D. Pes
Spring 1982

[N lohger availabfq a5 3 technical report, Pdablishes in D, Forses & H. T. Greenberg {Eds.),
New Direciions fer Child Development: Children's Planning Stretegies. San Francisco: Jossey-
Bass, 1382, pp. 5-27.]

This paper provides a devrlopmenial: perspective on planming abiliries, synthesizing Tindings
from developmental psychology, cogritive science, and artificial incelligence, and 1s prelimi-
nary to the studies of transfer of planning skilis from programming (see TE-16). it is argued
thet making & developmental perspective on planning activitics explicit may be necessary, not
only for the formulation of 2 developmental psycholegy of planning, but for the development of
planring skills by individuals. A report of clinical interview studies with school-aged
chilaren reveals tnat they have soms knowledge zbout planning, but focus very little oo the
central revisionzry quality of plan construction and plan erecution.

LOGO RESEARCH AT BANK STREET COLLECE
{TR-5}
Jar Jdewson {Hawkins) and Roy U, Pea
Spring 1982

[No lorger available &5 a technical repert. Published in Byts, August 1982,.332-333.]

Ongeing studies of cognitive development and social collaborztion in relation to lesrnirg Logo
programning at Bank Street Coilege of Educatien are described.

FLEXIBLE USE OF COMPUTERS IR CLASSROGMS
{TR-6)
Jan Hawkins
Hovember 1982, B pages

With thz increasing attention to the importance of microcomputers in schools, there is a major
concern 2bout how new teachers can best bz prepared to use the technology effectively. This
paper presents a perspective on teacher training, bssed on our classroom research with three
different types of software. It concludes that teachers chould be made aware of the options

available for using the computer as a tool in their curricula, and how to make critical choices
for integrating it with their teaching goals.
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PROSPECTS AND (BALLENGES FUR USING. MICROCOMPUTERS IN SCHOOLS
{TR-T}
FEoy B, Pea
Hovember 1382, 254 pages

Thiz vaper, prepared os an address for edusator groups, provides a.theorgtics? perspective for
iidinking sbout proviewms and prospects for integrating microcomputer uses 'n scheol actisities.
Sin majur aspecky of che pepspective are defined: {1} the computer as geheral-purpose symbolic
device; (2} the dimportance of covelopmental swinigies of children's untierstendingg (3} the
jmperfanse of teschers zan inlrustiion; {£) the need to make computer~based iearning purpusive;
{5) tihe arm of meeting educacionsl goals effectively; and (6) the guidance of computer use hy

educationzgl vaiues. Current innovetive uses of school computer technniogies are discussed in
teras of this perspeetive,

EOUCATIONAL SUFTHARE TOOLS: DEo:CGMING A TEXT EDITCR FOR CHiLDREN
tTR-8}
0, Midian Curliand

-

January 1333, 9 pages

An overvier of the dezign process that led to the creation of the Dank Street Writer word
procisticg program is repot ted.  The design of this program is taken as & stariing point for a
general discussion 2f dezirable festures and design chargeteristics for good educational
seffware, dcecii ¢ points are covered about how to design educational tools, and what festurss
these Lools ana their mamaels should have,

0% THE COCGMITIVE EFFECTS OF LEARMING COMPUTER PROGRAMMING
{IR-9}
foy D. Pea ond D, Kidian Kurland
Octcher 1983, 54 pages

[Revised version to appedr in New ideas in Psychology, 1983, 1 {3},

published by Pergamon
Press.}

This psper provides ap hiatericzl snd empirical critique of the claim that learning b2 cregram
will promote the development oF gzneral higher mental fuaccions. A developmental perspective
an learning %2 picgram is provided which incorporates cognitive science studies of mental
activities involved in programming, and highlighcs the importance of pronramming contiexts,
instructional contexts, and 2 student's relevaent background knowledge and reasoning skills for

the task of learning to pregram. - Different levels of programming skilil develonment and types
of transfer outcomes expected Trom each are described,
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CHILDRFH'S MENTAL MOGELS OF RECURSIVI LOGS FHOGRAMS
. {IR-50)
D. Midian Kurland and Roy D. Pes
Fehruary 19383, 8 pages

{tn Proceedings of the Fifth Annyal Cogynitive Science Sooiety, Kay 1983, Rochester, New York.]

t iz reported in wni.m childrern with & veor of Logo programming sere asked T2 tnink out
oud ohout "tne function o©f soma Loge recursive programs, end rthen to predict, by hand-siru-

pry

Lhe prograrc, whal the grapghies ¢ Lo would drasn whon the brog—s™ nas wxeculed. . A

velent but incorreet “leaning' menta) mad€)l o Lego recursion persisted, evin in the face of

cent=adctions bebtreen progrim. effects and the chileren®s prodreticns. The repeort concludes

with ¢ ief discussion of the need to toouh proaror control sirustu-es, such &S recursion,
rether than expecting chiidion to eiscover them on their oon :

THE MICROZERCSIS OF PLARNIWD PROCESSES IN A CHORE-STHIDULING TACY
{TR-11}
Roy D, Peas and Jan Kawkins
Mzreh 1983, 53 pages

[Revised version Lo gppesc ' §, L, Friednan, E, K. Schoinirx, & R. K. Cockinc {Eds.), Blus-
prints for Thinhing: Tre Jeveiopnent of Social and COGH}L!VE Fleiming Skills. Hew York:
Cambridge University Press, 1594, ]

This chagter provides o devsiled empirical account of 8- to 9-vrar—o‘ﬁ=' an’ i~ te 1

olds® pzrformercss on a orire-schediling tesk deveissed to assess the oviewics of plennin
processes. Children were civen muiticle opporitunities to comstruct the shorgest path fo
sccomplishing @ series of ciassroom chores. Careful exzoination ¢f the processes and preducts
of planning activities scro:s difierent trigls--specificaily, think-aicud protocels; strategies
for problem colution, and route efficiency~-revealed considerabl. develepmentel pregress within
sesaions for both younger and elder children, and robust age differemnces {e.g., oidar children

gngaged in sigmficantly more higher-jevel decision making during planning processes}.

w3 e G b e e g W S A i v L ] i 0 T e i A A e e T Y g o

G PROGRAMIING AND PRISLEM SOVIND
T {TR-12)
Roy D. Fez
April 1983, 9 pages .

This poper, presented gt tno 1983 AFRA meetings in Montre.l, discusses a progre-. of longitudi-
nal developmentel stuuies on lesrning to program in Logas by 8- to 12-vesr-olds. Findings from
studies of the chiidren's leval of progromming evpertise, think-aloud studiws of children's
understanding of fiow of control, and transfer =tudies of piannine skiil beyond ths programaing
dgomain are revicwed, Although echiidren were geeply engaged in programming projes 3, knowledge
geins were modest and tra~ifer of planning skill wes ahasnt., Tho dfscusciz: bighlights the
importance of yuiosd instruction in programming microwmorids anc mninring sk1ils, in additicon to
discovery lezrning.
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LEARNING LOGO TOGETHER: THE SOCIAL CONTEXT
(TR-13)
Jan Hawkins
April 1983, 10 pages

The issue of the effectiveness of collaborative activity as a learning context has a long
history in education and psychology. The impact of nﬁcracomputérs.on the social organization
of classrooms in terms of the amount and type of collaborative learning was the focus of a
series of studies conducted in two classrooms working with loge. The assumptions concerning
the possible impact of cnilaborative work, and the potential of computers for influencing this
sctivity are outlined. Two of the studies in the research prcéram are briefiy reviewsd:
(1) an observational study indicating that more collaborative -woik occurred among children
working with microcomputers than with ather classrocm tasks; and {2) an 'interview study con~
cerning children's views of the social organization of classroom work.

N -

RESEARCH AND DESIGN 1SSUES CONCERNING THE DEVELGOPMENT OF EDUCATIONAL SOFTWARE FOR CHILDREN
{TR=-14) ;
Cynthia A, Char
April 1983, 5 pages

This paper, presented at the 1983 AERA meetings, discusses formative research efforts surround~
ing the development of some innovative science and mathematics software at Bank Street Coliege.
To assess the appeal of the software and its comprehensibility and usefulness, researchers con-
ducted a classroom Tieldtest in 13 elementary school classrooms. Seveh measures were used,
including classroom observations, student and teacher interviews, and written forms assessing
students' and teachers' intsrest in and understanding of the software. Considerable differ-
ences in software implementation in classrooms were observed--both quantitative (e.g., the
amount of time each student used the software), and qualitative (e.g., the degree and type of
teacher involvement in the software experience). Research findings also pointed to the impor-
tance of studying the classroom learning context, and the significant impact of teacher and
classroom variables upon software use.

SOFTWARE IN THE CLASSROOM: ISSUES IN THE DESIGN OF EFFECTIVE SOFTWARE TOOLS
(TR-15})
D, Midian Kuriand
April 1983, 10 pages

This paper, presented at the 1983 AERA meetings, calls attention to the fact that, while there
are few software tools developed specifically for the educations] market, meny excellent
programs designed for businesses do exist and can be readily adaspted to the needs of the
classroom. The classroom computer can be ysed by students as a tool rather than as a tutor or
electronic page turner and scorekeeper, However, learning to use and train others to use a
tool designed for a different environment places an added burden on the bteacher. The paper
concludes that there is a need for research and development to help bridge this gap between the

potential power of software tools for educational purposes and the current uses of software in
schools,
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LOGO PROGRAHMING AND THE DEVELOPMENT OF PLANNING SKILLS
(TR~16)}
Roy D. Pes and D. Midian Kurland

[Hot available until December 1983, approximately. 60 pages]

Findings are presented from two separate year-Tong longitudinal ‘studies of the development of
planning skills among school-aged children in relation to learning Logo programming, and a
theoretical context is provided for predictions of grester improvement-by the programming
groups. In the first year, experimental and ecn<rol groups were acministered a classroom
chore-scheduling plenning task; process and product measures of planning skill revealed no
benefits for students doing Lego programming. In the second year, s microcomputer version of
this task was.implementec in which students gave commznds to & robot fo carry ocut the choréé,
and similar assessments of planning performances were collected or-iine. Again, learning to
pragram did not differentiate exparimental from control group pe-formsnces. Furthar fests of
the programming transfer hypothesis are proposed, ‘

ON THE COGHITIVE PREREQCUISITES OF LEARHING COMPUTER PROGRAMMING
{TR-18)
Roy D, Pea and D, Midian Kurland
June 1283, 91 pages

This N!E report is an extensive criticsl review of Titerature germzne to the question of
whether or not there are cognitive prerequisites for learning to program. ¥ork from the fields
of heman factors, cognitive science, software psychology,’ znd developmental psychology is
framed Tn terms of a developmental perspective of progremming knowlecge 2cquisition. Candidate
areas of probabie prerequisites {e.g., conditional reasoning, procedural reasening) are review-
ed. The authors argue that the prerequisites question cannot be separated from the goals of
programming, and that developmental aznalysis of the specific cognitive subtasks of programming
{problem understanding, planning, code writing, comprehension, and debugging) and how they vary

for different types of programming (e.g., applications versus game programming} will be requir-
ed. {lIncludes 3G-page biblicgraphy.)

STRUCTURED INTERVIEWS ON CHILDREN'S CONCEPYIONS OF COMPUTERS
(TR-19f

{Not available until December 1983, approximately 30 pages.]

This paper discusses in-depth structured interviews with §- to 9-year-oid and 11- to 12-year-
ald students conducted before and sfter a year-long discovery-learning exposure to Logo in the
classroom. The interviews explored children's conceptions of what computers are used for, the
parts of the computer and how they work, the computer's role in problem solving, what people

must know to use computers, and the relation between computer operations and human thinking
processes,
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