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《ABSTRACT》

Thepurposeofthestudywastoexaminetheeffectsofaveragefeed-

backlengthanddecidedmovementrhythmontheacquisitionandretention

oftiming movementpatterns.In thisstudy,thetask consisted of

fivemovementcomponents（submovements）:（1）pressastartingbutton,

（2）knockdownfirstbarrier,（3）knockdownsecondbarrier,（4）knock

thirdbarrier,and（5）pressastop（goal）button.Thegoalmovementtime

forthesubjectstocompletethefivesubmovementswas1200ms.Thesub-

jectswererequestedtofinishthefivesubmovementseitherwitha300-ms

fixedinterval（decidedtask）,oraself-determinedinterval（freetask）,be-

tweenanytwosubmovements.Thesubjectswereprovidedeither100%KR,

or3-trialaverageKR,or5-trialaverageKR,dependingontheconditions.

Theresultsindicatethatthedecidedmovementrhythmledtoadelayinthe

acquisitionoftimingmovementpatterns.Theauthorclaimsthattheaver-

ageofthreetrialsassociatedwithKRaftereverytrialtendedtobeanap-

propriatelengthfortheacquisitionoftimingmovementpatterns;however,

thereislittlesupportfromthedata.
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I.Purpose

Inacquiringmotorskills,knowledgeofresults（KR）isterminalfeed-

backprovidedtotheperformerafterthecompletionofaresponseaboutthe

movementoutcomeintermsofanenvironmentalgoal（Adams,1968,1971）,

suchastheoverallmovementtimeorspatialdeviationfromatarget.This

informationisveryimportantforerrordetectionafteraresponseandto

serveasabasisforerrorcorrectiononsubsequenttrials.Inthiscontext,a

learner・sperformancestabilizesandbecomesmoreaccuratethroughphysi-

calpractice.However,ithasbeenindicatedthat,ifthelearnerreceivedtoo

muchKR,theirperformancemightnotbemaintainedduringretentiontri-

als.OnereasonforthisisthattoohighafrequencyofKRmayleadtoa

learnerbecomingdependentuponthatinformation（Schmidt,1991a）,and

mayleadtoovercompensationsuchthatalearnerwilltrytocorrecttheer-

rorsfromtheinherentnoiseprocessintheneuromuscularsystem,labeled

as・maladaptiveshort-termcorrection・（Schmidt,1991b）.Anotherreason

forthisisthat,intheabsenceofKR,alearnershouldutilizeself-errorde-

tectionandcorrectionusinginnerfeedbackinformationwhenpracticing.

However,itbecomesdisadvantageoustotheretentionofperformanceifde-

pendencyuponKRincreases,labeledas・thedependency-producingeffects

offeedback・（Schmidt,1991a）.

SummaryandaverageKRisonemethodofavoidingthephenomenon

ofthedependency-producingeffectsoffeedback（e.g.,Schmidt,Young,
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Swinnen,&Shapiro,1989;Schmidt,Lange,&Young,1990;Schmidt,1991a;

Yao,Fischman,& Wang,1994;Guadagnoli,Dornier,& Tandy,1996）.

Generallyspeaking,withthismethod,performersareprovidedwithKR

aboutasetoftrialsafterthissethasbeencompleted.Yet,whereassum-

maryKRinvolvesprovidingKRabouteverytrialintheset,averageKRre-

ferstotheaverageperformanceonasetoftrials.Yao,etal.（1994）

consideredtheeffectivenessofsummaryfeedbackandaveragefeedback

methodsusingamovementtimingtaskwhichrequiredparticipantsto

moveastylus40cmin500msec.Theeffectofdifferentsummarylengths

andaveragelengthsoftrialwerealsoexamined.Asummarylengthandav-

eragelengthoffivetrialswasfoundtobemosteffectivewithrespecttothe

retentiontest.WhenKRwasgivenaftereachtrial,thelearnerwasgiven

informationregardingtheaccuracyofperformanceasexternalfeedback.

Asaconsequence,thelearnerwasdependentonexternalfeedbackand

neededtheinformationtocorrecttheirtiming.Thelearnerwhowasgiven

KRaftereachtrialwaslessreliantonself-errorcorrection,andthishada

detrimentaleffectonretentionofperformance.Conversely,inasummary

oraveragefeedbackschedule,sincethereislessexternalfeedbackinforma-

tion,alearnerseemedtopaymoreattentiontointernalfeedbacksuchas

musclesensitivityandtiming.Asaresult,Yao,etal.（1994）concludedthat

alearnerbecomesmoresensitivetotheirownreaction-reproductionfeed-

backinasummaryoraveragefeedbackschedule,andthisisadvantageous

toretentionofperformance.Butki&Hoffman（2003）consideredtheeffec-

tivesummarylengthofaverageKRusingagolfputtingtask.Results

showedthatthecontinuousKRgroup,whoreceivedcontinuousKRabout

ballpathandfinallocation,performedbetterduringacquisition,butthe

KR-deprivedgroups,whoweredeprivedofspecificKRon50%or100%ofthe

acquisitiontrials,performedbetterondelayedretentiontrials.Theresults
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ofYao,etal.（1994）andButkiandHoffman（2003）indicatedthatthe

learnerbecomesdependentonaugmentedKRandisunabletouseintrinsic

feedback,andthattheoptimalsummarylengthappearstodependonthe

complexityofthetask.

Ishikura（2005）usedabarrierknock-downtasktoexaminetheinflu-

enceoflengthforaverageKRandtaskcomplexity.Inaddition,theyexam-

inedtheeffectsofaverageknowledgeofresultsonthelearningof

movementparameters.Inhisstudy,thenumberofbarrierswhichwere

pusheddowndefinedthecomplexityofthemovement.Thecasewhereone

barrierwaspusheddownwassetasasimpletask,andthecasewherethree

barrierswerepusheddownwassetasacomplextask.Theresultsofanaly-

sisindicatedthat,givenKRaftereverytrialandgivenaverageKRofthree

trials,perticipants・performancewasmoreaccurateandmorestablethan

whentheyweregivenaverageKRoffivetrials.Notethattheseresultshad

hightaskspecificity.AccordingtoHenry・sspecificityhypothesis（Henry,

1968）,itsuggestedthatthenumberofmotorabilitiesspecifictoaparticu-

lartaskisverylarge,andthatthecorrelationbetweentheabilitiestobe

learnedamongsimilartasksisnearlyzerooratleastverylow.Themove-

menttimingtaskusedbyYao,etal.（1994）andSchmidt,etal.（1989）,and

thegolfputtingtaskusedbyButki&Hoffman（2003）seem tohavethe

similartaskspecificity,andinternalfeedbackmaybefocusedonlessthan

inabarrierknock-downtask.Consideringthesestudies,itmaybethatthe

advantageouseffectsoftheaverageKRmethoddependontaskspecificity.

Thepresentstudytookintoaccounttaskdifficultyandexaminedits

relationshipwiththesummarylengthforaverageKR.Inaddition,effects

ofaverageKRonthelearningofmovementparameterswereexamined.In

thisstudy,abarrierknock-downtaskwasused（seeFig.1below）.Thedif-

ficultyofthemovementwasdefinedinterm ofthedecidedmovement
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rhythmrequiredbyaparticipanttoknockdownthreebarriersat300msec

intervals.Thecasewherethreebarrierswerepusheddownwithpartici-

pant・sownrhythmwassetasafreerhythm,andthecasewherethreebar-

rierswerepusheddownwithdecidedtimewassetasadecidedrhythm.If

thephenomenonofthedependency-producingeffectsoffeedbackwasex-

aminedbylearningoftiming,itwouldbeexpectedthattheinfluenceofav-

erageKRlengthandtaskdifficultywouldappearasalearningeffect.That

is,asaresultofcomparingthedecidedrhythm withthefreerhythm,it

wasexpectedthattheerrorinthemovementwouldbelarger,andthatthe

learningeffectofaparameterwouldnotbepredictable.Ontheotherhand,

itwasexpectedthatthesummarylengthmostadvantageoustolearning

withthefreerhythm wouldbelongerthanforthedecidedrhythm.

Moreover,ifitcouldbeassumedthatalearner・sownreaction-correction

feedbackprocessisactivatedduringskillacquisition,alearner・scapability

forerrordetectionandcorrectionwouldbeincreased（Schmidt&White,

1972;Newell,1976;Newell&Shapiro,1976;McCracken&Stelmach,1977）.
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Figure1.Thebarrierknockdowntask:thefreetaskrequiredapartici-

panttoknockdownthreebarriersandpressthegoalbutton

1200msecafterpressingthestartbutton.Thedecidedtaskre-

quiredtheparticipanttoknockdownthreebarriersat300msec

intervals.



Itwasexpectedthattheestimatedmovementtimeforperformanceaftera

trialwouldcoincidewithmovementtime,andthatthedifferencebetween

theestimatedtime（trialn）ofperformanceaftertrialandthetargettime

wouldcoincidewiththedifferencebetweenthenextperformancetime（trial

n+1）andperformancetime（trialn）（Blandin&Proteau,2000）.

II.Method

Subjects Weaskedtheparticipantsbeforeanexperimentstartedwhich

handtheywoulduse.Individualsself-reportingright-handednesswere

scheduledasparticipants.Thesubjectswhoparticipatedinthisexperiment

were72universitystudents（36men,36women;M＝20.00,SD＝1.56）.

Thesubjectshadnoexperiencewithlearningthisexperimentaltaskbefore.

Ataskandapparatus Theapparatus（madebytheShin-Osakacom-

pany）isillustratedinFigure1.Itconsistedofsixwoodenbarriers（10cm

x8cm）,astartbutton,andagoalbutton.Thestartbutton,thegoalbut-

ton,andthesixwoodenbarrierswereconnectedtoadigitaltimer.

Microswitchesweresetinthebottomofthesixwoodenbarriers,andthe

mechanism wassuchthatthetimecounterstoppedassoonasawooden

barrierinclined.Thegoalbuttonwaslocated46cmoppositethestartbut-

ton.Threewoodenbarriershadbeenarrangedonbothsidesoftheaxisbe-

tweenthestartbuttonandthegoalbutton,whichwere40cmapart.The

threebarriersoneachsideweresetatintervalsof10cm,respectively.

Thesubjectwasrequestedforthetimingtask,topushagoalbutton

exactly1200msecafterpushingastartbutton.Furthermore,afterpushing

thestartbutton,asubjectwasrequiredtoknockdownthreebarriersbe-

forepushingthegoalbutton（fromNo.1barriertoNo.3barrierinFig1）.

Proceduresandexperimentalgroups Thesubjectsweredividedintosix

groupsbytwotasks（freetask/dividedtask）xthreeexperimentalgroups
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（100%KR/Avg3/Avg5）.Eachgroupnumbered12people（6menand6

women）.Eachsubjectparticipatedinfiveexperimentalphases（seeFig2）.

Thesubjectsofthe100%KRgroupwereinformedofthetimeittookthem

topushthegoalbuttonafterpushingthestartbuttonimmediatelyafter

eachtrialasfeedbackinformation.Theaveragetimefor3trialswasgiven

tothesubjectsoftheAverage3groupasfeedbackinformationeverythird

trial.IntheAverage5groups,theaveragetimeof5trialswasgiventothe

subjecteveryfifthtrial.Inaddition,thesubjectsinthedecidedtaskwere

askedtopushdownthreebarriers,oneevery300msec.Ontheotherhand,

thesubjectsinthefreetaskwererequiredtopushdownthreebarrierswith

theirownfreetimeinterval.

Afterexplainingtheprocedureandtaskoftheexperimenttoeachsub-

ject,allthesubjectstookapre-testof10trialswhichdidnotaffecttheKR

score.Each subjectwas requested to estimate the time spenton
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performanceatthistime.Next,thephysicalpracticephaseof60trialswas

taken.Atthistime,onetypeofKRwasexplainedtothesubjectorally.

Therefore,inthephysicalpracticephase,KRwasgiven60timestothe100%

KRgroup,andthe20timestothesubjectsoftheAverage3group,and12

timestothesubjectsoftheAverage5group.KRwasshowninwholemsec.

Theimmediatetestwasstartedimmediatelyafterthe60thtrialofaphysi-

calpracticephase.Retentiontest1wastaken10minutesaftertheimmedi-

atetestwasfinished.Then,retentiontest2wastaken24hoursafterthat.

Thetransfertestwastakenaftertheimmediatetestandtheretentiontests

1and2.Inthetransfertest,althoughthebarrierswerepusheddowninthe

samemovementpatternsastheprevioustasks,thesubjectswererequested

topushthegoalbuttononly1000msecafterpushingthestartbutton.An

immediatetransfertest,theretentiontransfertest1and2,andthereten-

tiontests1and2followedthesamescheduleasthepre-test（performance

andtimeestimateof10trialswithoutKR）,respectively.

Dependentvariables Thedatafor60trialsinthephysicalpractice

phasewassummarizedintoblocksoftentrials.Inordertoevaluatethe

performanceresultofeachtest,theabsoluteconstanterror（|CE|）andthe

variableerror（VE）werechosenasdependentvariables.Toconsiderthe

mechanism oferrordetection,thecorrelationwascalculatedbetweenthe

MovementTimeandtheEstimatedMovementTimeontrialn.Positive

highcorrelationsuggestedthatasubject・sEstimatedMovementTimewas

correct.Theestimation error,thedifferencebetween theEstimated

MovementTimeandthetargetMovementTime（i.e.,1200msec）wascalcu-

latedontrialn.TheactualcorrectionisthedifferenceofMovementTime

ontrialn+1andMovementTimeontrialn.Thismeasureindicatesthesize

andthedirectionofthecorrectioncurrentlymadetothenexttrialfromthe

previoustrial.Second,thecorrelation producedbetween thebiasin
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estimationerrorandtheactualcorrectionwascalculated.Thenegative

highcorrelationsuggestedthatasubject・sestimationwasusedforper-

formancecorrection（Blandin&Proteau,2000）.Toanalyzeallcorrelation

scores,Fisher・srtoZtransformationwascalculated,andthesewereused

asthedependentvariableswhichcontaininformationonerrordetection

andthecorrectionmechanism.

DataAnalysis Aone-wayanalysisofvariance（ANOVA）,atwo-way

analysisofvariance（ANOVA）withrepeatedmeasuresonthelastvari-

ables,andathree-wayanalysisofvariance（ANOVA）withrepeatedmeas-

uresonthelastvariableswereusedtoconsiderthedifferencesof|CE|and

VE,andthescoreoferrordetectionandcorrection.Allsignificanteffects

arereportedatp＜.05.PosthoccomparisonsofthemeansusedtheTukey

HSDtechnique.

III.Results

Analysisofvariance（ANOVA）wasemployed.

Analysisofaphysicalpracticephase The|CE|andtheVEforeach

groupwerecomputed.Toconsidertheacquisitionlevelofaphysicalprac-

ticephase,three-wayanalysisofvariance（ANOVA）withrepeatedmeas-

uresonthelastvariableby2（task）x3（feedbackcondition）x6（block）

wasemployed.For|CE|（Table1）,theanalysisindicatedthesignificant

maineffectsoftask（F1，66＝164.33,p＜.001）,feedbackcondition（F2，66＝

13.43,p＜.001）,andblock（F5，330＝41.51,p＜.001）.Theresultsofposthoc

comparisonsindicatedthatthemeanof|CE|onthefreetaskwassignifi-

cantlylessthanthatonthedecidedtask,andthatthemeanofAvg5was

morethanthatof100%KRandAvg3.Blocks1and2hadasignificantly

largertimingerrorsthanblocks4to6.Moreover,theinteractionbetween

feedbackconditionandblockwassignificant（F10，330＝10.71,p＜.001）.The
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resultsofposthoccomparisonsindicatedthatAvg5performedmoreer-

rorsthan100%KRandAvg3onblocks1to4,andthatasignificantchange

wasnotobservedby|CE|of100%KR.ForVE（Table2）,theresultsof

analysisshowedthatthemaineffectoffeedbackcondition（F2，66＝3.48,p

＜.05）,andblock（F5，330＝34.73,p＜.001）wassignificant.Themeanfor

100%KRwassignificantlylessthanthatforAvg5.Theblockmaineffect
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Table1 Eachgroup・smeanandstandarddeviationof|CE|oneachtest

IT* ITT*

1 2 3 4 5 6 Test 1 Test 2 1 2

100% KR M ����� ���� 	��� ���� �
�� ���	 ���	 		�� ���	 ����� �
�� ���	 
���

SD ��	�
 ���	 �	�� ���	 ���� ���
 ���� ���	 �	�� �	��� ���� ���� 
���

Average 3 M �
��
 ����� 	��� 	��� ���� ���	 ���� ���� ��	�	 ����
 ���� �	�
 ����

SD ����� 
��� ���� ���
 �
�� �	�� ��� 	��� ���� �
�� 		�� �
�� ���


Average 5 M 	���	 ����� 
��
 ���� ���� ���� 	��
 ���� 
��
 ����
 ���� ���� ����

SD ��
�� ��
�� ���� �
�	 	
�� 	��� ���
 		�� ���	 ���� 	��� 	��� ����

100% KR M ����	 
��
 ���
 ���� �
�� ���� ���� ���� ���� �		�� 
��
 
��� �����

SD ����� 
��
 �
�� ���� ���� ���� ���� ���
 ���� ����	 ���� ���� �	��

Average 3 M 	���	 �		�� ���� ���� ���� �
�	 �	�� ���� ���� ��
�� �
�� ���� ����

SD ��
�	 ����� ���� ���
 ���� ���� ���	 �
�� ���� 
��� �
�� ���
 ����

Average 5 M ����� 	�	�� �
��� ����� 

�� ���� ���
 ���� ���� ����� ���� ���� ����

SD �	��� ����� ����� ����� 
��� �	�� 	��� �
�� ���	 ���� ���� ���� 	��



����������������������������������������������������������������������������������

Decided Task

Experimental phase

Pre

test

Free Task

Feedback

condition

Block Retention RTT*

Table2 Eachgroup・smeanandstandarddeviationofVEoneachtest

IT* ITT*

1 2 3 4 5 6 Test 1 Test 2 1 2

100% KR M �	�� 

�� ���� �	�� ���� ���� ���	 ���
 ���� ���
 ���� 	��� ����

SD 	��� ���� ���� �
�
 ���� ���� ���� ���� ���
 ���� ���� ���� ����

Average 3 M ��	�� ����� ���� �	�� ���� ���� �
�� ���� ���� ���� ���� ���� 		��

SD ���	 ���� ���� �	�� ���� ���� ���� 
�� ���� ���� ���� ���� ���

Average 5 M 
��� ����� ���� 
��� ���� ���� ���� ���� ���� �
�	 ���� ���� ����

SD 	��� �	�� ���� ���
 �
�
 	��� ���� �
�	 �
�
 	��	 �
�
 ���� ����

100% KR M ����� 
��� ���� �
�� �
�
 ���� �
�� ���� ���� ���	 ���� ���� ����

SD ���� �	�� 	��	 		�� �
�� ���� ���� ���� 	
�� ���� ���� ���	 �	��

Average 3 M 

�� ����
 ���	 ���� �	�� ���� ���� ���� ���� �
�� ���
 ���� ����

SD 	��� ���	 ���� ���� 	��� ���� �	�� ���� ���� ���� ���� ���� ����

Average 5 M 

�	 ����� ���
 ���� �	�� ���� ���	 �
�� ���� ���� �	�� 	��� ����

SD ���� ���� 		�
 �	�
 ���� ���� ���
 �
�
 �	�� ���� ���� ���� ����


����������������������������������������������������������������������������������

Decided Task

Experimental phase

Pre

test

Free Task

Block Retention RTT*
Feedback

condition

M
SD
M
SD
M
SD

M
SD
M
SD
M
SD

M
SD
M
SD
M
SD

M
SD
M
SD
M
SD
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indicatedthatthemeansforblocks1to3werelargerthantheseforblocks

5and6.

From theseresultsofanalysisofthedataofthephysicalpractice

phase,itcouldbeseenthatthefreetaskledtoamoreaccurateperformance

thanthedecidedtask.Ontheotherhand,itwasindicatedthatthelearners

ineachconditionperformedwithmorestability.Specifically,100%KR

showedmoreaccurateandmorestableperformanceduringthephysical

practicephase.

Analysisofretentiontests Toassessthelearningeffectsofphysical

practice,a2x3x3（taskxfeedbackconditionximmediatetestandtwore-

tentiontests）ANOVAwasusedwithrepeatedmeasuresonthelastvari-

able.Themaineffectofthelastvariablewassignificanton|CE|（F2，132＝

25.54,p＜.001）.Theresultsofposthoccomparisonsshowedthatthemean

oftheimmediatetestwasthelowestofanytest,andthatthemeanofre-

tentiontest2wasthehighestofanytest（Table1）.ForVE（Table2）,the

maineffectofthelastvariablewassignificant（F2，132＝6.39,p＜.05）.The

meanoftheimmediatetestwaslessthanthatofretentiontests1and2,as

seenbytheresultsoftheposthoccomparisons.

Theseresultsoftheretentiontestsshowedthattherewerenogroupon

taskdifferences.However,itwasindicatedthatalearner・sperformancebe-

cameinaccurateandunstablewiththeprogressoftimeafterphysicalprac-

tice.

Analysisoftransfertests Toassesstheeffectsoflearningofmovement

parameterizationoverphysicalpractice,wesubmitteddependentvariables

forthetransferteststoa2（task）x3（feedbackcondition）x3（transfer

tests）ANOVAwithrepeatedmeasuresonthelastvariables.Therewereno

significantmaineffectsandinteractionson|CE|（Table1）.TheVE（Table

2）indicatedthattheinteractionbetweentaskandfeedbackconditionwas
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significant（F2，66＝4.78,p＜.05）.Theresultsofposthoccomparisons

showedthatthemeanof100%KRwaslessthanthatofAvg5onthefree

task,andthemeanofthedecidedtaskwaslessthanthatofthefreetaskon

Avg5.

Theresultsofanalysisoftransfertestsshowedthatalearnerwhowas

givenfeedbackaftereachtrialperformedwithmorestabilitythanalearner

whowasgiventheaveragetimeofthreetrialsonthefreetask,andthat

performanceofthefreetaskwasmorestablethanthatofthedecidedtask

forAvg5.

Analysisoferrordetectionanderrorcorrection Toconsiderthemecha-

nismoferrordetectionandcorrectionbyphysicalpractice,twocorrelation

scoreswerecomputed.ThenFisher・srtoZ・transformationwasperformed
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Table3 Meancoefficientandstandarddeviationofcorrelationbetweenes-

timatedandobjectiveerrorinmovementparameterization

100% KR Average 3 Average 5 100% KR Average 3 Average 5

M ���� ���	 ���
 ���
 ���� ����

SD ���
 ���
 ���� ���� ���
 ����

M ���� ���
 ���� ���� ���� ����

SD ���� ���� ���� ���� ���� ���


M ���� ���� ���� ���� ���� ����

SD ���� ���� ���� ���� ���
 ����

M ���
 ���� ���� ���� ��	� ����

SD ���� ���� ���� ���� ���� ����

M ���
 ���� ���� ��	� ��	� ����

SD ���
 ��	
 ���� ���
� ���	 ����

M ���� ��
� ���� ��	� ���
 ���


SD ���
� ���� ���� ���� ���� �����

M ���� ��	
 ���� ���� ���� ��	


SD ���
� ���
� ���
� ��
� ����
 ��
�

Note.-Score:  after r to Z' transformation.

Immediate Test

Retention test 1

Free Task Decided Task

Experimental Phase

Pre test

Retention test 2

Immediate transfer test

Retention transfer test 1

Retention transfer test 2

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD
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toanalyzeallcorrelationscores（Table3and4）.

Toassesstheeffectsofphysicalpractice,datacollectedonthepretest

andimmediatetestwereanalyzedwitha2（task）x3（feedbackcondition）

x3（test）ANOVAwithrepeatedmeasuresonthelastvariable.Forthe

errordetectionmechanism（Table3）,theanalysisindicatedthemaineffect

ofthetest（F1，66＝4.50,p＜.05）,andtheresultsofposthoccomparisons

indicatedthatthescoresofthepretestwerehigherthanthatontheimme-

diatetest.Fortheactualcorrection（Table4）,therewerenosignificant

maineffectsorinteractions.

Toassesstheretentiontests,dependentvariablesfortheerrordetec-

tionandcorrectionweresubmittedtoa2（task）x3（feedbackcondition）x

3（test）ANOVAwithrepeatedmeasuresonthelastvariable.Fortheerror
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Table4 Meancoefficientandstandarddeviationofcorrectionbetweenesti-

matederrorandeffectivecorrectionofmovementparameterization

onthefollowingtrial

100% KR Average 3 Average 5 100% KR Average 3 Average 5

M ������ ���
�� ������ ������ ������ ������

SD ����� ����� ����� ����� ����� �����

M ������ ������ ������ ���	�� ������ ������

SD ��	�� ����� ��	�� ����� ����� �����

M ������ ������ ������ ������ ������ ������

SD ����� ����� ����� ��	�� ��
�� �����

M ��	��� ������ ������ ���	�� ������ ������

SD ����� ����� ����� ��	�� ��	�� �����

M ����� �	��� ����� ����� �	��� �����

SD ����� ����� ����� ��	�� ��
�� �����

M ������� ���	��� ������� ������� ���	��� ������

SD ������� ������� ������� ������� ������� ������

M ����� ����� ����� ����� ��	�� �����

SD �	��� ����� ����� ����� �	��� �	
��

Note.-Score:  after r to Z' transformation.

Immediate transfer test

Retention transfer test 1

Retention transfer test 2

Pre test

Immediate Test

Retention test 1

Retention test 2

Experimental Phase

Free Task Decided Task

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD

M
SD



detectionmechanism（Table3）,themaineffectofthetestwassignificant

（F2，132＝6.96,p＜.001）,andtheresultsofposthoccomparisonsindicated

thatthescoreoftheimmediatetestwaslessthanthatofretentiontests1

and2.Fortheactualcorrection（Table4）,themaineffectofthetestwas

significant（F2，132＝4.48,p<.05）.Thescoreoftheimmediatetestwassig-

nificantlymorethanthatofretentiontest2fromtheresultsofposthoc

comparisons.

Toassesstheeffectsoflearningmovementparameterizationover

physicalpractice,wesubmitteddependentvariablesforthetransfertestto

a2x3x3（taskxfeedbackconditionxtransfertests）ANOVAwithre-

peatedmeasuresonthelastvariable.Theresultsshowedthattherewereno

significantmaineffectsorinteractionsonthescoreofbothdependentvari-

ables.

IV.Discussion

Inthisstudy,theinfluencesoflengthforaverageKRandtaskdiffi-

cultyusingabarrierknock-downtask（seeFig.1）wereexamined.Inaddi-

tion,theeffectsofaverageKRonthelearningofmovementparameters

werestudied.

Theresultswereasfollows:（1）throughthephysicalpracticephase,

eachgroup・sperformance,especially100%KR,becamemorestable.Onthe

otherhand,thefreetaskledtomoreaccurateperformancethanthedecided

task;（2）Therewerenogroupdifferencesandtaskdifferenceswiththe

learningeffectsofphysicalpractice;（3）Inlearningthemovementparame-

ter,thefreetaskledtomorestabilizedperformancethanthedecidedtask

ontheAvg5group,andthe100%KRledtomorestabilizedperformance

thantheAvg3group;（4）Fromtheresultsofanalysisoferrordetection

anderrorcorrection,therewerenodifferencesinmeanerrordetectionand
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errorcorrectionamongsixgroups.

Theresultsofthisexperimentindicatedthatallsubjects・performance

becamemoreaccurateandmorestable,thistendencyespeciallyappearedon

theacquisitionphaseofthefreetask.However,taskeffectsandfeedback

effectswerenotclearfromtheresultsoftheretentionphaseanalysisand

theanalysisoftherelationshipbetweenestimatedmovementtimeand

movementtime.Thissuggeststhattheeffectsoftheaveragefeedback

methodwerenotapparentwhenthetimingtaskbecamemoredifficult.

Therefore,theresultsshowedinthisexperimentdidnotsupporttheresults

ofSchmidt,etal.（1989）,Yao,etal.（1994）,andButkiandHoffman（2003）.

Onepossibleexplanationisthatthetaskspecificityinthepresentstudyled

totheseresultsbecauseinternalfeedbackinformationisrequiredmorein

abarrierknock-downtaskthaninthetaskusedbySchmidt,etal.（1989）,

Yao,etal.（1994）,andButkiandHoffman（2003）.WulfandShea（2002）

pointedoutthat,inattemptstoimproveperformance,theperformerhasto

relyonsourcesofintrinsicfeedback,becauseofthelikelihoodofthelearner

becomingdependentontheextrinsicfeedbackandneglectingtheprocess-

ingofintrinsicfeedbackisreducediftaskbecomemorecomplexordiffi-

cult.
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