
富山大学看護学会誌 第9巻1号 2009

―27―

EfficacyofCAIforpostoperativenursingbasedon

analysisoflearninghistories

－Learningachievementsforlow,moderateand
high-performancegroupsasassessedbyanalysisof

cumulativecorrectresponserates－

TomikoTAKEUCHI1）,HidetokiISHII2）

1）GraduateSchoolofMedicineandPharmaceuticalSciencesforResearch,Universityof

Toyama

2）GraduateSchoolofEducationandHumanDevelopment,NagoyaUniversity

Abstract

OurCAIisamultimediaself-learningmaterialincorporatingvideos,pictures,X-rays,and

audio-basedinformationobtainedfrompatientswhounderwentgastrectomyundergeneral

anesthesia.Becauseourpreviousstudy(Takeuchietal.,2004)didnotanalyzethefinal

cumulativecorrectresponseratesfortheentirecourseware,thepresentstudyassessedthem

toclarifytheefficacyofmultimediaCAImaterials.Basedonthelearninghistoryofeach

learner,thelearning processoflow-,moderate-and high-performancegroupswas

ascertainedbyitemanalysisoftesttheories.

Theresultsshowedthattheaveragecorrect-responserateforthefinaltestwas84.6%,

andfromtheviewpointofgoalachievement,thepresentlearningmaterialthereforeappears

tobeeffective.Furthermore,whencomparingtheinitialandfinalcumulativecorrect

responserates,multimediaCAIlearningwasabletoraisetheknowledgelevelofthelearners

andreducethedifferencesamongthelow,moderateandhigh-performancegroups.
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Introduction

Although learning is difficult without

clinical experience, previous studies have

reportednumerousadvantagesinintroducing

multimedia teaching materialsfornursing

education,whichfacesvariousconstraintson

training in clinicalsettings1)-2).However,

simulationsusingavarietyofmediasuchas

audio, photographs, and video without

understanding their significance and

essential function may limit their role

and not necessarily increase instructional

effectiveness3).

Asurveyofpreviousstudiesconcerningthe

evaluation ofmultimediacomputerassisted

instruction (CAI)conducted in Japan and

overseasshowedthatnearlyallinvolvedthe

evaluationofresultsofwrittentestsbeforeand

after CAI learning or comparisons with

lecturesorsimilartypesofinstruction4)-12).

Accordingtoareviewof25studiesassessing

computer-based learning, the conclusions

drawnbythesestudiesarenotnecessarilyvalid

duetoproblemssuchasverylowsamplesize,

insufficient controlgroups and important

designdefects13).

Here,weexaminedthelearninghistoriesof

studentswhotookCAI-basedlearningclasses.

Wethenanalyzedlearningintermsofthe

numberofresponsesperquestion,thedegreeof

achievement, the frequency of incorrect

responsesandtotalscoresinanattemptto

determinehow thestudentsanswered the

questionsandtoclarifytheeffectivenessofthe

courseware,aswellasitsshortcomings.Inthe

firststudy,weanalyzed learning histories

using multimedia CAI materials that we

developedtoclarify thecharacteristicsand

efficacyofmultimediaCAIlearningbasedon

thenumberofresponsesperframeanddegree

ofachievement14).Becausethepreviousstudy

didnotanalyzethefinalcumulativecorrect

responseratesfortheentirecourseware,the

presentstudyassessedthem toclarifythe

efficacyofthemultimediaCAImaterials.The

presentstudyinvestigatedtheefficacyofthe

CAI materials by examining the entire

coursewarebasedonlearninghistories,andit

shouldserveasbasicdatafortheinvestigation

ofCAIandthedevelopmentofCAImaterials

fromdifferentperspectives.

I.Objectives

Theobjectiveofthepresentstudy isto

clarifytheeffectivenessofmultimediaCAI

materialsviaanalysisoflearninghistories.By

comparingandanalyzingtheinitialandfinal

cumulative correct response rates using

figures,thepresentstudyaimstoidentifythe

degree of learning achievement for low,

moderateandhigh-performancegroups.

II.Methods

1．Scopeofthestudy

1) CAIcourseware

Theme:24-hpostoperativenursingcare

Thecoursewareexaminedwasmultimedia

CAI courseware for self-learning that

combinedapractice-exerciseformatwitha

simulation format. The courseware

incorporatedvideo,photographs,X-rayimages

andaudio.Theinvestigatorsbegandeveloping

thecoursewarein1999withtheobjectiveof

usingCAItosimulatethenursingcareof

patientsintheacutepostoperativeperiod,for

whichon-sitetrainingisdifficult,andthereby

improve the problem-solving abilities of

nursingstaff15).

Thepresentcoursewareconsistsofatotalof

145frames:FrameA contains40essential

frames,andincludesthetitlepage,presents

learning targets and introduces patients;

FrameBcontains34essentialframesanddeals
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withnursingcareimmediatelyafterpatients

returntotheirwards;FrameCcontains25

essentialframesanddealswithnursingcare

withintwohoursofreturningtowards;Frame

Dcontains26essentialframesanddealswith

nursingcarefrom8to24hoursafterreturning

towards;andFrameEcontains20essential

framesanddealswithassessment.Ofthe145

frames,40framesaskquestions(Figure1.

Courseoverview).

Thematerialwasdevelopedusing Study

WriterforWindows,version3.0.

Validityandreliabilityofteachingmaterial:

The40questionswerepreparedintheformof

anabsolute-criteriatestandwerebasedon40

behavioral objectives corresponding to 8

learningobjectives.Toimprovethesuitability

ofthematerial,3individualswhohadbeen

instructorsforatleast5yearsandwhohad

specializedinacuteadultnursingexamined

whethertheobjectivesreflectedthetheme,

whetherthestructureofthequestionswas

correct,andwhetherthequestionsfaithfully

reproducedconditions,behavior,andcriteria

describedintheobjectives.Theconcordance

ratebetweenthe3individualswithrespectto

thestructureofquestionsconcerningobjective

categorieswas100%.Trialswereperformed

with4studentswhohadpreviouslybeenasked

to use the material,and examination of

reliabilityshowednovariabilityinthegrades

givenbythe3instructors.

2) Subjects

Subjectswere63 second-and third-year

nursingstudentsatafour-yearnursingschool

whohadcompletedlectureinstructiononacute

adultnursingbuthadnotreceivedtrainingin

clinicalnursingandwhoagreedtoparticipate

inthestudy(30second-yearand33third-year

nursingstudents).
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Since this study investigated the

effectivenessofmultimediaCAIcourseware

whichenabledreal-timelearning,anddidnot

discussaboutrelativeeffectivenessorequityof

theinstrumentcomparedwith otherstudy

methods,referenceorcontrolgroupswerenot

necessarydemanded.

2．Studyproceduresandethicalconsiderations

1) InSeptember200x,awrittenrequestfor

researchvolunteers,whichdescribedthe

mainpointsofthestudy,wasdistributed

to158second-andthird-yearstudents.

2) Sixty-three students expressed an

interestinparticipationandvisitedthe

investigators.Itwasagainexplainedtothe

studentsorallythatparticipationwouldbe

voluntaryandwouldhavenoeffecton

theirperformanceevaluationsandthat

theirnameswouldbeencodedtoprotect

theirprivacy.Subjectsthenconsentedto

participateinthestudy.

3．Studymethodsandperiod

CAI courseware was provided over the

college'slocalareanetworkusingaPCroom

equipped with 60 personal computers

configuredsothatthelearningrecordswere

recordedontheinstructor・scomputer.The

testswereconducted on Septemberx and

Octoberx,200x.Theuseoftextbooksand

speakingwithacquaintanceswereprohibited,

and the investigators observed the

circumstancesunder which theinstruction

occurred.

4．Measurementinstruments

Thesoftwareusedtoautomaticallyobtain

theCAIlearningrecordsoverthenetworkwas

Study NetforWindows(version 3.0).The

historyofresponsesandanswerswasrecorded

frame-by-frameforeachlearner.

5.Analysis

Asananalysismethodbasedonlearning

histories,wepreparedcorrectresponserate

curvesbasedonitem-characteristiccurves16-17),

andtheninterpretedtheresultsusingthese

curves14).Thenumberofsubjectsinthestudy

(63)wasinadequateto providea detailed

and reliable item characteristic curve.

Consequently,thesubjectsweredividedinto

threeabilitylevelsandthecharacteristicsof

eachitemwereshownbythecorrect-response

ratesofthesegroups.

Sincethecorrectinitialresponseratewas

consideredtobeareflectionofsubjectability,

assignmentofthesubjectstothreegroupswas

basedonthedistributionofthetotalnumberof

correctanswersgivenasthefirstresponseon

itemsthatallsubjectswererequiredtoanswer.

Thelow-performancegroupwascomposedby

whotooklowerthanorequaltothemean－1

SD points,themoderate-performancegroup

wascomposedbywhotookbetweenupperthan

themean－1SDandlowerthanthemean＋1

SD points,andthehighperformancegroup

wascomposedwhotookupperthanorequalto

themean＋1SDpoints.

Formany oftheitemsin theteaching

materials developed for this study,ifan

incorrectanswerwasgiven,thesubjectcould

obtainassistanceandmakeseveralattemptsto

answerthesameitem.Todeterminethechange

inthecorrectresponserateasthenumberof

responses increased,the initialand final

cumulativecorrectresponseratesforeach

questionweredeterminedandtherateswere

graphed for analysis.The initialcorrect

responserateforaquestionwastheproportion

ofsubjectswhogavecorrectresponsesforthe

questionatthefirstresponseamongthetotal

numberofsubjectswhotookthequestion.The

finalcumulativecorrectresponseratefora

questionreferredtotheproportionofsubjects
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whogavecorrectresponseonthefinalattempt

amongthetotalnumberofsubjectswhotook

thequestion.

TheanalysissoftwareusedwasSPSSversion

10.0JforWindows.Significancetestingwas

performedusingFisher・sexacttest,witha

significancelevelof0.05.Forthetestsofthe

lengthoflearningtimeandthenumberof

repeatframes,ANOVAandTukey'smultiple

comparisontestwereused.

IIIResults

1.Meancorrectresponserateforallquestions

andlearningtime

Overall trends were examined before

performinganalysisbasedonlearninghistory.

Themeancorrectresponseratefortheinitial

responsestothe40questionsincludedinthe

teachingmaterialwas66.6%,andthemean

finalcorrectresponseratewas84.6%.Thus,an

increaseof18.0pointsfromtheinitialresponse

ratewasseen.Forthe30-itemmodule(groupof

questionsforwhich2ormoreresponseswere

permitted),whichexcluded10itemsforwhich

only1responsewaspermitted(meancorrect

responserate,61.2%),themeaninitialcorrect

responseratefortheinitialresponsewas68.4%,

andthemeanfinalcorrectresponseratewas

92.3%,a23.9-pointincrease.

Theaveragelengthoftimetocompletethe

course(learningtime)was40minutesand48

seconds(standarddeviation:13minutesand3

seconds).Theminimumnumberofframesthat

eachstudentmustviewtocompletethecourse

is83,whiletheother 62 framesprovide

additionalexplanationsthatstudentsmay

view if they wish or supplementary

explanationsthatstudentsarerequiredtoview

whenincorrectlyansweringcertainquestions.

Subsequently,thelearningtimerangedwidely

from 11minutesand0secondsto82minutes

and16seconds.

2.Subjectgrouping

Allsubjectswererequiredtoanswer35ofthe

questions,and the results of the initial

responsestothesequestionswereused to

grouptheparticipants(5ofthe40questionson

thetestwereomitted).Tocalculatethetotal

numberofcorrectinitialresponsestothese35

items,eachcorrectanswerwasassignedavalue

of1point,eachincorrectanswerwasassigned

avalueof0points,andthetotalscoreforeach

subjectwasdetermined (resultsforinitial

response).Themean scorefor theinitial

responsewas24.32 (correctresponserate,

69.5%),thestandarddeviationwas3.14,the

minimum was16,andthemaximum was33.

Themeanscoreforthefinalresponsewas31.1

(correctresponserate,88.9%),withastandard

deviationof1.56,aminimum of28,anda

maximumof35.

Asmentionedabove,subjectsaredividedinto

threeabilitygroups.The16subjects(11second-

yearand5third-yearnursingstudents)witha

scoreof≦ 22points(mean－1SD=21.18)were

assignedtothelow-performancegroup,the33

subjects(17second-yearand16third-year

nursingstudents)withascorebetween23and

26pointswereassigned to themoderate-

performancegroup,andthe14subjects(2

second-year and 12 third-year nursing

students)withascoreof≧27points(mean+1

SD = 27.46)were assigned to the high-

performancegroup.

Sincethesegroupsweredividedwiththe

initialscoresofeach subjects,eldergrade

studentsweretendtobeincludedinhigher-

performancegroup.However,thisdid not

meanthattheelder,theclever.Theinitialscore

reflected theinitialability ofthedomain

studiedbythiscourseware.Hencelowergrade

studentswholearn lessthan uppergrade

studentsweretendtogetlowerinitialscore,
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althoughtheyacquiredhighabilityasatthe

grade.

3.Analysisofcorrectresponseratesforlow-,

moderate-andhigh-performancegroups

Figure2showstheinitialcorrectresponse

ratesforthethreegroups,whileFigure3

showsthefinalcumulativecorrectresponse

rates.Thequestionsweredividedintothose

allowingmultipleresponsestobeinputand

thoseallowingasingleresponsetobeinput.

For each group,frames were aligned in

decreasingorderofthefinalcumulativecorrect

responseratesfromlefttoright.Here,iffinal

cumulativecorrectresponserateswerethe

same,frameswerealignedintheorderof

presentation.

Theleft30framesfromD516toB101allowed

multipleresponsestobeinput,whiletheright

10framesfrom B221toD520allowedsingle

responsestobeinput.Whencomparingthe

upperfigureshowingtheinitialresponserates

and the lower figure indicting the final

cumulativecorrectresponserates,thecurves
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fortheright10frameswereexactlythesame

becausetheseframesrepresented questions

whereonlyasingleresponsewasallowed.

Here,theframeswithlowfinalcumulative

correctresponseratesforthelow-,moderate-

andhigh-performancegroupsandthedegreeof

learningimprovementforthethreegroups

wereanalyzed.

(1)Resultsforthehigh-performancegroup

Forthehigh-performancegroup,thecorrect

responserateforthefirstsixleftframeswas

100%from thebeginning(Figure2).Next,for

the high-performance group, the correct

responseratereached100%for17framesand

�80%for5frames,andintheremainingtwo

frames,thefinalcorrectresponserateforD530

was�70% butthatforB101was42.9%.

However,B200wastheconfirmingquestionfor

B101,anditscorrectresponseratewas100%

(Figure3).

B101(Figure4)dealtwithpost-anesthesia

recovery,andthesubjectswatchedavideoclip

ofanurseinteractingwithapatientwhohad

partiallyrecoveredfrom anesthesia.Ifthis

questionwasincorrectlyanswered,thesame

videowasplayedagaintoallowthesubjects

furtherconsiderpost-anesthesiarecovery.In

otherwords,ifB101wascorrectlyanswered,

thesubjectsmovedontoB200,whichdealtwith

the definition of partial post-anesthesia

recovery.However,ifB101wasincorrectly

answered,thesubjectsmovedontoB110,which

gaveadditionalhintsandaskedthesubjects

・Howdidthepatientinthevideorespondto

thenurse・sinquiries・.IfB110wascorrectly

answered,thesubjectsthenmovedontoB200;

however,ifB110wasincorrectlyanswered,the

subjectsagainwatchedthevideoandmoved

backtoB101.Inotherwords,thesubjectscould

correctlyanswerneitherB101norB110ifthey

didnotwatchthevideofromtheviewpointof

nursing.B200 was designed to determine

whether the subjects understood post-

anesthesia recovery, and could only be

answeredcorrectlyifthesubjectsviewedthe

video and understood the definition of

anesthesia recovery. The initial correct

responserateforthehigh-performancegroup

was35.7%(5/14),andmanysubjectsconfused

partialpost-anesthesiarecoverywithfullpost-

anesthesia recovery. However, the initial

correctresponserateforB110(thequestion
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posedwhenincorrectlyansweringB101)was

88.9%(8/9),thusconfirmingthatthesubjects

correctlyprocessedtheinformationpresented

inthevideo.

(2)Results for the moderate-performance

group

Forthemoderate-performancegroup,the

initialcorrectresponserateforthreeframes

(D516,B410andB340)was100%(Figure2).The

finalcumulativecorrectresponseratethen

reached100%for13framesand�80%for8

frames,andinthe6remainingframes,the

finalcumulativecorrectresponseratewas �

50%forB101at48.5%,aswasseeninthehigh-

performance group. However, the final

cumulativecorrectresponserateforB200(the

confirmingquestionforB101)was100%(Figure

3).

(3)Resultsforthelow-performancegroup

Forthelow-performancegroup,theinitial

correctresponseratefortwoframes(D516and

A500)was100%(Figure2).Then,forthelow-

performance group, the final cumulative

correctresponseratereached 100% for14

framesand�80%for9frames,andinthe

remaining5frames,thecorrectresponserate

wasthelowestforD310(Figure3)withinitial

andcumulativecorrectresponseratesof18.8

and25.0%,respectively.However,asmentioned

below, D340 was the final confirmation

questionforD310,anditsfinalcumulative

correctresponseratewas100%.

D310dealtwiththebreathingsoundsofa

patient who had just undergone surgery

(presentedinD300).D310wasavirtual-reality

framewherethesubjectscould movethe

stethoscopeonthescreenusingthemouseto

listentolungsounds.Intheleftlowerlung

field, discontinuous rales were audible

(abnormalsoundsassociatedwithatelectasis,a

postoperative complication), and normal

soundswereaudibleintheotherareas.IfD310

wascorrectly answered,then thesubjects

moved onto D315,which dealt with the

differences between continuous and

discontinuousrales.IfD310wasincorrectly

answered,thesubjectsmovedbacktoD300to

listentothebreathingsoundsagainandwere

instructed to answer D310,without any

additionalhints.Next,whether answered

correctlyorincorrectly,thesubjectsmoved

onto D320 to learn aboutthe differences

betweendiscontinuousandcontinuousrales

andwereinstructedtoanswerD340.Inother

words,D340wasdesignedtoconfirmwhether

thesubjectsunderstoodthetopiccoveredin

D310.For the low-performance group,the

initialcorrectresponserateforD340was93.8%,

andthefinalcumulativecorrectresponserate

was100%.

(4)Learning improvement for the low-,

moderate-andhigh-performancegroups

Whenexaminingtheinitialcorrectresponse

rates for the low-,moderate-and high-

performancegroups,thethreelinesdidnot

crossinanyframe,andthereweremarked

differences between the low and high-

performancegroups(Figure2).However,in

termsoffinalcumulativecorrectresponse

rates,theresultsimprovedforallthreegroups,

andthedifferencesamongthethreegroups

decreased. The final cumulative correct

responseratesfortheleft13frames(D516-

B220)was100%forallthreegroups(Figure3).

TheinitialcorrectresponserateforB101was

50.0%(8/16)forthelow-performancegroup,

48.5% (16/33)forthemoderate-performance

group and 35.7% (5/14) for the high-

performance group,but a Fisher's direct

probabilitytestdidnotshowanysignificant

intergroupdifferences(n.s.).Inaddition,the

initialcorrectresponserateforB200,which

reviewedpartialpost-anesthesiarecovery,was

very high for all three groups (low-
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performance group, 93.8%; moderate-

performance group, 97.0%; and high-

performancegroup,100%)(n.s.)(Oneincorrect

answer each for the low-and moderate-

performancegroups)(Figures2and4).

TheinitialcorrectresponserateforD310was

18.8%(3/16)forthelow-performancegroup,

54.6% (18/33)forthemoderate-performance

group and 71.4% (10/14) for the high-

performance group,and a Fisher・s direct

probability test showed that the correct

responserateforthehigh-performancegroup

wassignificantlyhigher(p<0.01).InD340,the

subjectslearnedaboutthedifferencesbetween

discontinuousandcontinuousralesandagain

performed chest auscultation. The initial

correctresponserateforD340was93.8%(n=15)

forthelow-performancegroup,87.9%(n=27)

forthemoderate-performancegroupand92.9%

(n=13)forthehigh-performancegroup(n.s.),

thusconfirmingthathighcorrectresponse

rateswereachievedbythesubjectsinthelow-

andmoderate-performancegroupswhodidnot

initially have the correct idea about

discontinuousrales(Figures2and5).

4.Learningtimeandrepeatedlearningforthe

low,moderateandhigh-performancegroups

Theaveragelengthoftimetoanswerthe

questionframesforthelow,moderateand

high-performancegroupswas13minutesand

37seconds,13minutesand9secondsand12

minutes and 2 seconds,respectively.The

averagelengthoftimefortheoverallcourse

combining the question and explanatory

frames for the low,moderate and high-

performancegroupswas37minutesand44

seconds,41minutesand45secondsand42

minutesand6seconds,respectively.However,

these differences were not statistically

significant.

Theaveragetotalnumberofframesrepeated

forthelow,moderateandhigh-performance

groupswas52.1,48.6and43.1,respectively.

Each differencewasstatistically significant

usingTukey'smultiplecomparisontest.This

resultdemonstrated thathigher levels of

performance were associated with lower

numbersofrepeatedframes.
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IV.Discussion

1. Meancorrectresponserateforallquestions

For traditional group classes, correct-

responseratesof60%to80%foralllearners

havebeen established asindicating target

achievement(performance).Incontrast,levels

of80%andhigheraretypicallyusedasthe

criterion for target achievement with

individual instruction by CAI18). The

recommended criterion for effectiveness in

targetachievementwiththeCodebdeltraining

method19), a standard method used for

telecommunications training,is the 80/80

criterion(�80%oflearnersachieveascoreof

� 80 points).From this perspective,the

teaching materialused in the courseware

describedhere,whichhadanoverallfinalmean

correctresponserateof84.6%andafinalmean

correctresponserateof92.3%forthemodule

questions,fulfilledtheoverallcriterion for

efficacy.However,asdiscussedbelow,there

weresomequestionsforwhichafinalcorrect-

responserateof80%wasnotachieved.These

questionswillrequiredetailedanalysisand

improvement.

2.Analysisofcorrectresponseratesforthe

low,moderate-andhigh-performancegroups

Forthehigh-performancegroup,thefinal

cumulativecorrectresponserateforB101was

the lowest.B101 dealtwith partialpost-

anesthesia recovery. By combining video

presentation and the definition of post-

anesthesia recovery,thecumulativecorrect

responserateforB200(designedtoconfirm

thatthesubjectsunderstoodpost-anesthesia

recovery)was100%forthelow,moderateand

high-performancegroups.Inotherwords,all

subjectsunderstoodpost-anesthesiarecovery.

Judging post-anesthesia recovery was the

modulewiththehighestimprovementratefor

themoderateandhigh-performancegroups,

andthissupportstheeffectivenessofvideoas

an audiovisual learning material. The

presentation enabled subjects to link the

individualpointscomprisingthedefinitionof

partial post-anesthesia recovery with the

generalizedresponseofthepatientshownin

thevideo(simultaneousopeningofeyesand

replyingwhencalledto,followedbyresponse

toacommandbutimmediateclosingofeyes).

Itwassurmisedthatthisapproachtolearning,

byenablingtherecognitionofinformationina

form closely related to the information

providedintheimages,mayincreaselearning

effectivenessforsettingswhereinformation

canbeexpressedasimagesbutisdifficultto

expressinwriting,makingconceptualization

difficult.Wehopetoexaminethispointasa

topicoffutureinvestigation.

Forthelow-performancegroup,thelowest

finalcumulativecorrectresponseratewasfor

D310,whichdealtwithdiscontinuousrales.

When learning sounds,therearelimitsto

textbooklearning.TheCAIusedinthisstudy

allowed thelearnerto hearsoundswhile

explaining with figureshow theabnormal

sounds occur.Repetition ofthis type of

instructionresultsinastepwisedeepeningof

the learner・s understanding. This was

evidencedbythefactthatinstructionusingthe

coursewareenabledthesubjectsinthelow-

performancegroup,whoseinitial(D310)correct

responseratewaslow,toincreasetoarate

comparabletothatofthehigh-performance

group (low-group, 93.8%; moderate-

performance group, 87.9%; and high-

performancegroup,92.9%)ontheconfirming

question(D340)(Figures2and5).

Inaddition,subjectswereaskedseveraltimes

tousethemousetoplaceastethoscopeona

drawingofthebodyandlistentobreathing

sounds.Thistypeofvirtualrealitysimulation
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isanadvantageofCAI.Ithasbeenreported

thatindividualswhoreceivedonlyauditory

stimulationremembered20%ofthematerial

presented,thosewhoreceivedbothauditory

andvisualstimulationremembered40%,and

thosewhoactedontheauditoryandvisual

stimulationremembered75%2).Theinstruction

ondiscontinuousralesinthisstudyrequired

integratedactivity,wherebyamouse-operated

figureofastethoscopewasplaced(action)over

adrawingofabody(visualstimulation),and

thesitesofnormallungsoundauscultation

and abnormal lung sound auscultation

(auditorystimulation)weredetermined.Italso

requiredhigh-levelthinkingtodeterminethe

abnormality.Althoughthesenursingactivities

areroutinelyrequiredinclinicalsettingsfor

theearly detection ofabnormalities,such

settingsarenotconducivetoon-sitetraining,

andthusvirtualrealityinstructionislikelyto

beeffective.

Thefinalcumulativecorrectresponserate

forallthreegroupsincreasedandtherateof

improvementwasparticularlyhighforthe

low-performancegroup.Therefore,itcouldbe

deducedthatCAI-basedlearningincreasedthe

knowledge level of learners; this was

particularlyapparentinthelow-performance

group.However,littleincreasewasseenforthe

high-performancegroup.Hence,noconclusive

findingswereobtained.Nakayama18)reported

thatthescoredistributionforlearnerswas

widefortraditionalclassesandthedifference

betweenhighandlowscore-learnerswashigh,

but with CAI-based learning,scores for

everyonewerehigh,andthedistributionof

scores was narrow and steep.Moreover,

Hayashi20) compared intervention using

pamphlets and that using CAI-based

coursewareincorporatingfiguresandpictures,

anddocumentedthatwhileCAIwaseffectivein

increasingtheknowledgelevelofeveryoneto

comparablelevels,pamphletsincreased the

knowledgelevelofsubjects,butwerenotas

effectiveinimprovingtheknowledgelevelof

low-scorelearners.Furthermore,Maruyama21)

comparedagroupwithCAI-basedself-learning

incorporatingvideoandagroupwithself-

learningbasedonvideocassettes;bothgroups

learned the knowledge and skills for

intramuscularinjection.Theyreportedthat

recognitionwassignificantlygreaterforthe

CAIgroupwhencomparedtothevideogroup,

andthatalthoughtherewasnosignificant

intergroupdifferenceinskill,thedegreeof

fluctuationinskillacquisitionamonglearners

wassmaller.Thefindingthattheknowledge

leveloflearnerscould beraised supports

previous studies and is one of the

characteristicsofmultimediaCAIlearning.

3.Analysisofrepeatedlearningandlearning

time for the low, moderate and high-

performancegroups

Theresultsshowedthathigherlevelsof

performance were associated with lower

numbersofrepeatedframes.Asthesubjects

weredividedintothreeperformancegroups

basedoninitialscores,itisunsurprisingthat

thesubjectswithhigherscoresansweredfewer

questionsandviewedfewerframes.

Conclusions

1.When comparing theinitialand final

cumulative correct response rates,

multimediaCAIlearningwasabletoraise

theknowledgelevelofthelearnersand

reduce the differences among the low,

moderateandhigh-performancegroups.

2.Thecorrectresponserateswerenearly

100% in the high-,moderate-and low-

performancegroupsforsuchframesthat

utilized themostprominentfeaturesof
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multimedia CAI , that is, auditory

stimulation provided by sound, visual

stimulation provided by drawings and

photographs,andactions(usingthemouse)

in responsetothesestimuli.Thisresult

verifiedtheeffectivenessofteachingwith

multimedia, including virtual reality

simulations.

3.However,subjectswerelesslikelytobe

able to accurately express the relevant

conceptsifsubjectsmerelywatchedvideos

without adequate instructions,although

subjectsmayunderstandtheimages.When

combining video presentation with

definitions and explanations, scores

improvedinallgroups,thussuggestingthe

effectivenessofthislearningstrategy.
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テスト理論の項目分析に基づいた術後看護用CAI教材の有効性

－累積正答率の分析による成績低・中・高群の学習達成度－

竹内 登美子 1）,石井 秀宗 2）

１）富山大学大学院医学薬学研究部

２）名古屋大学大学院教育発達科学研究科

要 旨

筆者らが開発したコンピュータ教材（CAI）は，実際に全身麻酔で胃切除術を受けた患者から

得た情報を基に，ビデオ映像・写真・音声などを組み込んだ自己学習教材である。本研究は，前

回の報告（竹内他，2004）を発展させたものであり，前回分析しなかった最終累積正答率の分析

を行うことによって，マルチメディアCAI教材の有効性を評価するものである。分析に当たっ

ては，各学習者の学習履歴をとり，そのデータをテスト理論における項目分析の手法を利用して，

成績低群・中群・高群の学習過程を検討していった。

その結果，全体の最終平均正答率は84.6％であり，学習目標の達成基準を満たす教材であるこ

とが確認できた。さらに，初回正答率と最終累積正答率を比較した結果，マルチメディアCAI

による学習は，学習者の知識水準を一定以上引き上げることができ，かつ成績低群・中群・高群

の差が縮まるということが明らかとなった。
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