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ExperimentalVerificationofMental-SpaceTheory

anditsProblematlssue1）

Tb”AoKtzzcα'α，ｎｚｈａｓ"ノMzit0，Ｈ７ｍｓﾉｸﾉlVtz”ﾉｬﾉ，

〃"ｈｏＹｔｚ"zα'”'０，αｍＲｗＪ/(zYtJszJoha

Onehundredandeighty-onekindergartenchildren（ages43monthsto78months）were

administeredtheBlocktest，forwardａｎｄｂａｃｋｗａｒｄＤｉｇｉｔＳｐａｎｔｅｓｔ,MatchingFamiliarFigure

testoandliveclassificatorvtasks・BasedupontheMental-Spacetheory，originallyproposed

byPascual-Leone（1969),taskanalysiswasmade,andthepredictivepowerandvalidiｔｙｏｆｔｈｅ

ｔｈｅｏｒｙｗｅｒｅｅｘａｍｉｎｅｄ、TheresultsfromthepresentexperiｍｅｎｔｓｅｅｍｔｏｓｕｐｐｏｒｔＭｅｎｔａｌ‐

Spacetheoryinthefollowingthreepoints：ｌ）Ｍ－Ｓｐａｃｅｉｓｏｎｅｏｆｔｈｅｃｒｉｔｉcalfactorsin

predictingtlletaskperformance、２）Ｍ－Ｓｐａｃｅｉｓｏｎｅｏｆｔｈｅｉｍportantfactorsinpredicting

theimprovementthroughtrainin９．３）Field･independenceregulatesthetaskperformanceas

afactorwhichmakesM-SpaceworkfL111v・FurLhermore1severalnewiindinｇｓｏｎｔｈｅ

Ｍ－Ｓｐａｃｅｔｈｅｏｒｙｍｉｇｈｔｂｅｓｕｍmarizedasfollows：１）Althoughtwoqualitativelydifferent

typeｓｏｆｓｃｈｅｍｅｗｅｒｅｔｒａｉｎｅｄｂｙｗａｙｏｆｔｗｏinstructionaltreatments，nomaineffectof

tllisvariablewasobservedonthetaskperformanceaftertraining、２）ThefactorofReflec‐

tivity-ImpulsivitycanberegardeｄａｓｏｎｅｏｆｔｈｅｌａｃｔｏｒｓｔｈａｔｍａｋｅＭ－Ｓｐａｃｅｗｏｒｋｆｕｌｌｖ･Ｂｕｔ

ｗｅｆａｉｌｅｄｔｏｐｒｅｄｉｃｔｔｈｅｔａｓｋｐｅｒformancesharply，anditindicatesthatM-Spacetheoryhas

someproblematicpoints、Ｆｕｔｈｅｒｅｘｐｅｒｉｍｅｎｔａｔｉｏｎｉｓｎｅｅｄｅｄｔｏｄｅｔｅｒｍｉｎｅｔｈｅｖａｌｉｄｉｔｙｏｆ

Ｍ･Spaceｔｈｅｏｒｙ．。

Piagefsdevelopmentalstagetheoryassumes

fundamentalnecessarytransformationsofcogni‐

tivestructure，anddoesnotincludeaproba‐

bilisticconceptionasisoftenthecasewith

testtheories、Manyadhocconcepts，ｆｏｒｅｘ‐

ample，ノioγj20,Ｗノm6cα/､聖s，arepostulatedin

histheory，ａｎｄｔｅｎｄｔｏｗeakenitspersua‐
ｓｌｖｅｎｅｓｓ．

Ｏｎｔｈｅｏｔｈｅｒｈａｎｄｔｈｅｃｏｎｃｅｐｔｏｆｇｅｎｅral

intelligence，whichstemsfromthetheoryand

practiceoftraditionaltesting，canberegarded

asnontheoreticalandempiricaLandhasin-

suflicientpredictivepowertospecifytheper‐

formanceonaparticulartask・

Severalviewshavebeenofferedrelating

Piaget'stheorytopsychometrictheories（Green，

l）TheresearchprogramwasperformedｂｙｔｈｅｍｅｍｂｅｒｓｏｆＰＰＳｔｕｄｙＧｒｏｕｐ，whicllwasnamedafter

PiagetandPascual-Leone，ＡｍｏｎｇｔｈｅｍａｒｅＭｉｓｓＭａｓａｋｏＳｕｚｕｋｉａｎｄＭｒ・NakamitsuRyo,graduates

ofLiteratureDepartmenｔｏｆＫｅｉｏＵｎｉｖｅｒｓｉｔｙ・

ＴｈａｎｋｓａｒｅｄｕｅｔｏＭｒｓ、ＴｏｓｈｉｋｏＦｕｋｕｄａｏｔｈｅｐｒｉｎｃｉｐａｌｏｆＮｉsｈｉ－ＫａｍａｋｕraKindergarten，forher

helpinofferingtheirchildrenasexperimentalsubjects・ThanksarealsoduetoMissElannaYalow，

ＰｈＤ・candidateattheSchoolofEducation，StanfordUniversity，forherscrupulousassistancein

translatingintoEnglish

RequestsfoｒｐｒｉｎｔｓｈｏｕｌｄｂｅｓｅｎｔｔｏＭｉｓｓＴｏｍｏｋｏＫａｗａta，2-9-11,Ｃｈｎｏ，Kazo-city，Saitama，

＃347,Japan．
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、Ｒ、ｅｔａｌ，1971)，ｆｏｒexample，thescalogram
analysisofPiagetiantasks(WohlwilLl960),and

theapplicationstudvofLord'stesttheory

(Namiki，1976)．Thesestudieswereperfo｢med

todemonstratethatthetheoriesarecomplemen‐

tary・Althoughtheytreatedthetwotheories

complementarily，thevsimplyusedPiagetian

tasksastestitemsinsteadofusingtraditional

items、Theoreticalnecessity，thereforecannot

obviouslyberecognizedbetweenthestructure

ofaparticulartaskａｎｄｔｈｅｓｃｏｒｅｏｎａｓｃａｌｅ、

TheMental-Spacetlleory,originallyproposed

byPascual-Leone（1969)，ｉｓｂａｓｅｄｏｎｔｈｅＰｉａ‐

getiannotionofsc〃e"ｍａｎｄｉｓｃａｌｌｅｄｔｈｅｊＷｏ‐

ＰｆａｇＵｌＩｉα〃theory・Itspecinesthestructureof

theacquisitionofintellectualabilitymorefunc‐

tionally，andadvancesaquantitativerather

thanaqualitativeanalysisofMentalSpace・

Furthermore，theNeo-Piagetianmodelofdevel‐

opmenthasbeenproposedtopredictthesub

ject'sperformanceonaparticulartask・This

theoryis，therefore，expectedtorelatePiaget，s
theorvtotesttheories、Aswillbementioned

later,however,thistheoryhassomeproblemat‐

icpoints，andrequiresmodi6cationbasedon

experimentaldata

TheMental-Spacetheorypostulatesthatthe

followingfourconditionsarenecessaryfor

successfulperformanceinaspecihctask
situation：

１）Thechildmustpossessappropriateβgzum‐

ijz)CSC/be”αsandclPe?α/iひeschelljasinhiscog‐
nitiverepertoire、

２）Thechildmusthaveobtainedacertain

degreeoffieldindependencerelevanttothe

givensituation、

３）Thechildmusthaveatendency，when

twoincompatibleschemesmightbeactivatｅｄ

ｔｏａｃｔｉｖａｔｅｔｈｅｓｃｈｅｍｅｗｈｉｃｈｉｓｃｏmpatible

withthelargestnumberofotherschemes、

４）Thechildmusthaveamentalcapacity

largeenoughtocoordinatetherequired

schemas（Lawson，1976)．

Inaddition，fromthedevelopmentalpointof

ｖｉｅｗ，Mental-SpacetheorysaysthatMental‐

Spaceincreasesasafunctionofage；ａ９，５－６

yearsoldchildrenhaveamaxilnumM-Space

ofe＋2．Theerepresentsthementaleffort，

orexecutiveschema，ａｎｄｔｈｅ２ｒｅｐｒｅｓｅｎｔｓｔｈｅ
ｎｕｍｂｅｒｏｆｓｃhemeschildrencanactivate．

Thepurposeoftllepresentstudy

aminethevalidityofMental-Space

experimentationusingclassification

varyingdiHficulty．

ｉｓｔｏｅｘ‐

theoryby
tasksof

Method

Subjects・Subjectswereonehundredand

eighty-onekindergartenchildren（９１malesand

98females）inKanagawaprefecture・Ｔｈｅｙ

ｒａｎｇｅｄｉｎａｇｅｆｒｏｍ４３ｍｏｎｔｈｓｔo78months・

MeasuresofSs，traits・Thefollowingtests

wereilldividuallyadministeredtomeasurethe
children'straits：theBlocktestfromtheWISC，

forwardandbackwardDigitSpantesｔａｌｓｏ

ｆｒｏｍｔｈｅＷＩＳＣ，andMatchingFamiliarFigure

test（MFF)．ThebackwardDigitSpantest
wasassｕｍｅｄｔｏｂｅａｍｅａｓｕｒｅｏｆＭ－Ｓｐａｃｅ

(Casal972a)．ＴｈｅＢＩｏｃｋｔｅｓｔｗａｓｕｓｅｄｔｏ

ｍｅａｓｕｒｅＦｉeld-independence，awidelyacknowl‐

edgedcognitivestyle・TheMFFwasassumed
tomeasureReHectivity-Impulsivity，alsoa

cognitivestyle、Theauthorsareoftheopinion

tIlatReOectivity-Impulsivityisanimportant

IactorwhichrestrictstheactivationofM-Space，

Tasks・ThefoUowingHvetaskswereindivid‐

uallyadministeredtoeachchild・

Taskl-Simplecollecting：Tenfiguresvary‐

ingincolour，shape，andsizewerepresented

toS､Ｓｗａｓｔｏｐｉｃｋｏｕｔｔｈｅｆｉｇｕｒｅｓｗｉｔｈｃｏｍmon

dimensions、ＥｔｏｌｄＳ，ｅ,埒.，“Pickupallred

figures.”ＳｐａｓｓｅｄｗｈｅｎＳｓｕｃｃｅｅｄｅｄｉｎｔｗｏ

ｏｕｔｏfthreeproblems、

Taskll-Outsiderseeking：Swastoseek

theoutsider，ｔｈａｔis,ｔｈｅｏｎｅｔｈａｔｄｉｄｎｏｔｂｅｌｏｎｇ

ｔｏａｇｒｏｕｐoflivefigures，ｆｏｒexample，ａfish，

ashell,asnaiLaprawn,andanoctopus・Spassed

whenSsucceededintwooutofthreeproblems・

Tasklll-Peercollecting：Givenpictures

offorexamsle,aship,acar,apen,aruler,

al1airplaneWanda［ish，Ｓｈａｄｔｏｉｄｅｎｔｉｆｙａｌｌ

ｐｅｅｒｓｏｆｓｈｉｐ；ｔｈａｔｉｓ，allmembersbelonging

tothesamegroupasashipIfSsucceeded，

Swasagainrequiredtocollectpeerｓｏｆｔｈｅ

ｓｈｉｐ，fromadifferentpointofview．Ｆｏｒｅｘ‐

ample，ｉｆＳｊｕｓｔｃｏｌｌｅｃｔｅｄｐｅｅｒｓｏｆｓｈｉｐａｓａ

vehicle，Swasthenexpectedtocollectpeers

intermsofObjectsrelatedtothesea・Inthis

problem，ｔｈｅcriterionwastoclassifythepic‐
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turesusingtwocategoriesandtoverbalize

therationaleforclassiiicationSpassedwhen

Ssucceededinoｎｅｏｕｔｏｆｔｗｏｐｒｏｂｌｅｍｓ、

TaskIV-Dualdimellsionalsorting：First，
ShadthefollowingtrainingtriaLSeveral

coloredfigureswereplacedinarectangle

abovethreeplateStwｏｌａｒｇｅｏｎｅｓａｎｄａ

ｓｍａｌｌｏｎｅｂｅｔｗｅｅｎｔｈｅｍ（seeＦｉｇ．１)．Swas

instructedtoplace，ｆｏｒexample，allredfigures

intotheleftplate，alltrianglesintotheright
plate，andaredtriangle，whichcouldreason‐

ablybeplacedintoeitherplate，intothesmall

plate、ThenSwaspresentedproblemssimilar

tothetrainingtriaLSpassedwheｎＳｓｕｃ‐

ceededinclassification，andverbalizationofthe

rationale，ｉｎｏｎｅｏｕｔｏｆｔｗｏｐｒｏｂｌｅｍｓ、
TaskV-Classificationbasedonthehierarc11i‐

calconcept：Ｓｗａｓｐｒｅｓｅｎｔｅｄｔｈｅｆｒａｍｅｓａｓ

ｓｈｏｗｎｉ、Ｆｉｇ．２，andeightfigureswereran‐

domlyputintothetopframes,ｆｏｒexample,eigllt

vehicles-helicopter，propeller-drivenplane,jet

plane，rocket，monorailtrain､train，bicycle,ａｎｄ
car・Swashrstinstructedtodividetheminto

twogroups（』.＠.,ｏｎｔｈｅｌａｎｄｏｒｉｎｔｈｅｓｋｙ)，

andthendivideeachgroupintotwogroups
(“.,ｌａｎｄ－ｏｎｔｈｅｒａｉｌｏｒｎｏｔ；sky-propeller
orjet)．WhenSmadeacorrectclassification

andcouldstatetherationaleforoｎｅｏｕｔｏｆ

ｔｗｏｐｒｏｂｌｅｍｓ，Spassed

Twoinstructionaltreatmentgroups，WhenS

failedtopassacertaintaskSreceiveda

trainingprocedurewithoutdelav・Following

thisprocedure，theoutcomeoftrainingwas
examineｄｂｖａｓｉｍｉｌａｒｐｒｏblem・

Ｓｓｈａｄｂｅｅｎａｓｓｉｇｎｅｄｔｏｏｎｅｏ［twotreatment

groupsrandomlybeforethetaskswereadmin‐

isteredTheyweretheconcretetreatment

group（ＣＲＧｒ.）andtheconceptualtreatment

group（ＣＰＧｒ.)．ＩｎＴａｓｋｌｌＬｆｏｒｅｘａｍｐｌｅ,ＣＲ

Ｇｒ、receivedLrainimgwithconcreteobjects・

Speci6cally，Sswerepresentedapicturethat

suggestedtheclassificatorycategories,ａｎｄｗｅｒｅ
ｒｅｑｕｉｒｅｄｔｏｐｕｔｔｈｅｐｅｅｒｓｉｎｉｔ・Incontrast，

ｔｈｅＣＰＧｒ・receivedtrainillgattheconceptual
leveLthroughverbalimstructions、ａｎddidnot

moveconcreteobjects

Thesetwotreatlnentconditionswereas‐

sulnedtoyielddifferencesinthequality

andquantityoftheschemeSmightac‐
tivate、

Procedure・Ｔｈｅｅｘｐｅｒｉｍｅｎｔｗａｓｃｏｍｐｏｓｅｄｏｆ
ｔｗｏｓessions・Inthefirstsession，traitsof

Ssweremeasured，andTasksIandllwere

administeredinsuccession、Ｉｎｔｈｅｓｅｃｏｎｄｓｅｓ‐

sionaboutoneweeklater，TasksⅡＬＩＶ，and

Vwereadministered、Thefirstsessiontook

aboutl5minuteSandthesecondsessiontook

l5to30minutesdependingonS'ｓability・In
addition，questionswereaskedofStomeasure
intrinsicmotivation・Furthermentionwillnot

bemadeofthisinthepresentpaper・

Taskanalysis，Followingtheprocedureof

Mental-Spacetheory,ｔｈｅｎｕｍｂｅｒｏｆＭｄｅｍａｎｄｓ

ｉｎｅａｃｈｔａｓｋｗascalculated・Ｆｏｒexample，ｔｈｅ
Ｍ－ｄｅｍａｎｄｏｆＴａｓｋｌＶｗａｓｏｂｔａｉｎｅｄasfollows：

l）Aiigurativeschemerepresemtingthecate‐
ｇｏｒｙｏｆｆｉｇｕｒｅｓｉｎｔｈｅｒｉｇｈｔｐｌａｔｅ、

2）Afigurativeschemerepresentingthecate・
goryoffiguresintheleftplate、

3）Anoperativeschemetosynthesizel）ａｎｄ
2)，andrepresentthefeaturesofthefigure
tobeplacedinthesmallplate・Usingｔｈｉｓ

畭窪 Ｎｏｔｅ；

h-blue

bL-black

g.-green

r.-ｒｅｄ

ｗ.-ｗｈｉｔｅ

ｙ.－yeHow

ＦｉｇｌＴａｓｋｌＶ

Ｆｉｇ．２ＴａｓｋＶ
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procedure，ｔｈｅＭ－ｄｅｍａｎｄｏｆｅａｃｈｔａｓｋｉｓａｓ
ｆｏｌｌｏＷＳ：

Ｔａｓｋｌ：ｅ＋ｌ

ＴａｓｋｌＬｅ＋２

Ｔａｓｋｌｌｌ：ｅ＋２

ＴａｓｋＩＶ：ｅ＋３

ＴａｓｋＶ：ｅ＋２

IinearfL1nctionsofMSpace，withtheexception

ofTaskV・ThefoUowinghypothesiscanbe

derivedfromM-Spacetheory：IfM-demand

obtainedfromthetaskanalysisofeachtask

islargerthantheM-SpaceShaSsuccessful

performanceintheparticulartaskisimpos‐

ｓｉｂｌｅｆｏｒｔｈｅＳ・AlthoughM-demandsofTａｓｋｓ

ｌｌｔｏＶａｒｅｅ＋２，ｏｒｅ＋3,62.3％ｏｆＳｓｗｉｔｈ

ｅ＋ｌｐａｓｓｅｄＴａｓｋｌＬａｎｄｌＯｔｏ２０％ｏｎＴａｓｋｓ

ｌｌＩｔｏＶ・Thesefindingsseemtocounterthe

validityofM-Spacetheory、

Theproportionofcorrectresponsesoneach

taskasafunctionofM-Spaceandcognitive

style，Ｓｓｗｉｔｈａｂｏｖｅａｖｅｒａｇｅｓｃｏｒｅｓｉｎｔｈｅ

Ｂlccktestwereclassifiedasiield-independent

(F1),ａｎｄbelowaverageas5eld-dependent(FD)．

Wecalculatedtheproportionofcorrectre‐

sponsesoneachtaskateachM-SpaceleveL

treatingFIandFDseparately・Ａｓｓｈｏｗｎｉｎ

Ｆｉｇ５ａｎｄ６,theproportionofcorrectreponses

ｆｏｒＦＩＳｓｉｓｈｉｇｈｅｒｔｈａｎｔｈａｔｆｏｒＦＤＳｓat
eachM-SaceleveL

Thefactorofrenectivity-impulsivityasmeas‐

ｕｒｅｄｂｙＭＦＦｗａｓａｄｄｅｄｂｙｃa1cuIatingthe

proportionofcorrectresponsesateachM-Space

leve１．Ｓｓｓｃｏｒｉｎｇｈｉｇｈａｂｏｖｅｔｈｅｍｅａｎｉｎｒｅ‐

sponselatencyinMFFwereclassifiｅｄａｓｒｅ‐

flective，andbelowthemeanasimpulsive、An

overallincreaseintheproportionofcorrect

responseswasobservedasexpected（ｓｅｅＦｉｇ５

ａｎｄ７)．

CorrelationbetweenM-Spaceandagein

months，andtaskperformamce・Thecorrela‐

tionsbetweenM-Spaceandtaskperformance

withnotrainingprocedurerangedfrom、416

ｔｏ、645,andthecorre1ationsbetweenageand

taskperformancewerenearlyequaL

PartialcorrelationsbetweenM-Spaceandtask

performancewithageheldconstantwerecal‐
ｃｕｌａｔｅｄａｓｓｈｏｗｎｉｎｔｈｅｐａｒｅｎｔｈｅｓｅｓｏｆＴａｂｌｅ２、

Thesepositiveandsigni6cantpartialcorrela‐

tionssuggestthatM-Spaceisacomparatively

independentfactorindeterminillgthetaskper‐

formance・Consequentlythisresultseemsto

givepositivesupporttotheM-Spacetheory、

Aptitude-treatmentinteractionwhenM-Space
andothertraitsareusedasaptitudedimen‐

siom・Weexaminedwhetherthetwoinstruc‐

ResultsandDiscussion

Theproportionofcorrectresponsesoneach
taskasafunctionofM-Sace、Wedividedall

subjectsintofourgroupsintermsofM-Space

level（SeeTablel)．Theproportionofcorrect

ＴａｂｌｅｌＴｈｅｎｕｍｂｅｒｏｆｓｕｂｊｅｃｔｓｏｎｅａｃh

M-SpaceLevel

e＋ｌｌｅ＋２１ｅ＋３１ｅ＋４

７

(3.7）

４６

(24.3）

６７

(35.4）
６９

(36.6）
Total

４

(4.3）

３７

(40.2）
１９

(20.7）CRGrl(3i；8）
２７

(27.8）

３０

(30.9）

３

(3.1）CPGrl(3;72）
Note・Ｆｉｇｕｒｅｓmparenthesesrepresentpercent‐

agesofsubjectsoneachM-spacelevel．

responseswascalculatedoneachM-Spacelevel
foreachtask・Thereproportionswereobtained

fromperformancebeforeandaftertraining

(Fig.３ａｎｄ４)．Inbothcases，theproportions
ofcorrectresposeｏｎｅａｃｈｔａｓｋｗｅｒｅｎｅａｒｌｖ

(艶）(兜）
100100

1Ｖ
Ｉ

ノ
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5０5０
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ｅ＋１ｅ＋２ｅ＋３ｅ＋４￣.ｃ＋１ｅ＋２ｅ＋３ｅ＋４

ＭSpace

Fig3BeforetrainingFi９．４Afterｔｒａｉｎｉｎｇ

Ｆｉｇ．３＆４．Theproportionofcorrectresponｓｅｓ

ｏｎｅａｃｈｔａｓｋａｓａｆｕｎｃｔｉｏｎｏｆＭ－Ｓｐace
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Ｆｉｇ５ＦＩＳｓ・ Ｆｉｇ．６ＦＤＳＳ・ Ｆｉｇ．７Ｓｓｗｈｏａｒｅｂｏｔｈ
ＦＩａｎｄＲｅＨｅｃｔｉｖｅ

Ｆｉ９．５，６＆７．Theproportionofcorrectrespollsｅｓｏｎｅａｃｈｔａｓｋａｓａｆｕｎｃｔｉｏｎｏｆ

Ｍ－ＳｐａceandCognitivestyle

Table2CorrelationsbetweeｎＭ－Ｓｐａｃｅａｎｄａｇｅｉｎｍｏｎｔｌｌｓａｎｄｔａｓｋperformance

Aftertraining（ＣＲＧr） Aftertraining（ＣＰＧｒ.）

M-SpacelAge恥|懲鯲魁 M-Space Ａｇｅ

’
､370*＊ 、561＊＊

(､067）
、645*＊

(､568**）

,893*＊ 、538*＊

(.392**）

､455*＊
Ｉ

､732*＊１．６６６*＊

（､361**）
、553*＊

(､249**）

873*＊ 、５１７*＊

(・'07）

､898*＊
Ⅱ

、569*＊

(､385**）
、416*＊

(､261**）

､384*＊ ,504*＊ ．357*＊

(､157）

､481*＊
Ⅲ

418*＊ 、674*＊

(､505**）

､571*＊、617*＊

し507**）

、673*＊

(､561**）

､486*＊
Ⅳ

．592*＊

(､318**）

500*＊、441＊＊

(､222**）

､672*＊ 、559*＊

(,272**）
､781＊＊

Ｖ

Ｎｏｔｅ：figuresinparenthesesrepresentpartialcorrelations

p＜､０１．＊＊

withageheldconstant．

tionaltreatments，concreteandconceptual，ｉｎ‐

teractedwithaptitudedimensions・Ｔｈｅpro‐

portionofimprovementthroughtrainingwas
usedasameasureofpayoffAgeinmonths

andtheM-Space，compositescoreofBlocktest

andDigitSpan，wereusedasaptitudedimen・
sions、Adisordinalmteractionwasidenti‐

fiedonTaskVusingM-Spaceasaptitude

(Fig.８)．

Inordertoclarifythedifferencebetween

instructionaltreatments，weidentinedonly

thosesubjectswhoreceivedtrainingonTasks
llI，１Ｖ，ａｎｄＶ，ａｎｄｅｘａｍｉｎｅｄｔｈｅＡＴＬＴｈｅ

ｍｅａｓｕｒｅｏｆｐayoffinthiscasewasthepercent‐
ageｏｆｔｈｅｔｏｔａｌｎｕｍｂｅｒｏｆｔａｓｋｓｗｈｅｒｅｉｍ‐

provementswereobservedthroughtraining
dividedbytotalnumberoftasks（3ｘｎｕｍｂｅｒ
ｏｆＳｓ)．PatternsofATIsdifferedconsiderably
dependingontheaptitudedimension（Fig.９，１０，
andll)．ItisdilTicult，however，toexplain
thesedifferencestheoretically．
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Ｆｉｇ．８Ｆｉｇ．９FiglO

WhenM-SpaceWllenM-SpacewasWhencompositescore
lIsed，ｏｎｔａｓｋＶｗａｓｕｓｅｄｏ［ＢＩｏｃｋｔｅｓｔａｎｄ

（ontasklll，ｌＶａｎｄＶ）Ｄｉｇｉｔｓｐａｎｗａｓｕｓｅｄ
（ｏｎｔａｓｋＩＩＬＩＶａｎｄＶ）

Ｆｉｇ．８，９，１０＆l1Aptitude．treatmentinteractionwhenM-Spacｅａｎｄｏｔｈｅｒ

～６１６２～６９７０～

Ｆｉｇ．1ｌ

Ｗｈｅｎａｇｅｉｎｍｏｎｔｈｓ
ｗａｓｕｓｄ

(ontaskIII,１Ｖ,ａｎｄＶ）

traitsareusedas

aptitudedimension

anｃｅｓｈａｒｐ１ｙｉｎｔｅｒｍｓｏｆＭ－ＳｐａｃｅａｎｄＭ‐

demand・Thus，onthebasisofthepresent

nndings，itisdoubtfulthatM-Spacehasmore

predictivepowerthan，ｆｏｒexample，general

intelligence、

Onepossibleinterpretationofthisresultis

tllatevenwhenM-SpaceisshortofM-demand

thereexistseveralotherstrategiesforper‐

formingtaskssuccessfully、Toincreasethe

validityofM-Spacetheory，itisessentialto

objectivelydevelopprocedurestospecifythe

Schemesubjectsmightuse

Moreover，successinpredictionoftheper‐

formancedependsuponthevalidmeasurement
olthetraitsinvolved・Closerexaminationis

neededtodeterminethevalidityoftheDigit

SpantestasameasureofM-Space・

Finally，menｔｉｏｎｗｉｔｈｂｅｍａｄｅｏｆｔｈｅＡＴ１

ｅｆｆｅｃｔ・Theauthorsareoftheopinionthat

theconceptoIMental-Spaceshoulｄｈａｖｅｓｕｂ‐

stantialimplicationwhenweconsideranapti‐

tudeasaprocessvariable(Melto､,１９６７：Namiki，

1978；Ｓｎｏｗ，1976)．Wemustawaitfurther

experimentationbeforeanyconclusioncanbe

reachedaboutthispossibility，althoughthe

pl･esentexperimentyieldednocleareｖｉｄｅｎｃｅ

ｏｎｔｈｅＡＴＩｍｔｅｒｍｓｏｆＭ－Ｓｐａｃｅ．

ConcludingRemarks

Theresultsfromthepresentexperiment

seemtosupportMental-Spacetheorymthe

fo1lowingthreepoints：

１）M-Spaceisoneofthecriticalfactorsin

predictingthetaskperformanCe、

２）M-Spaceisoneoftheimportantfactors

inpredictingtheimprovementthrough

trainin９．

３）Field-independenceregulatesthetask

performanceasafactorwhichmakesM

Spaceworkfully・

Furthermore，severalnewfindingsｏｎｔｈｅ

Ｍ－Ｓｐａｃｅｔｈｅｏｒｙｍｉｇｈｔｂｅｓｕｌｎｍarizedasfol‐
Ｉｏｗｓ：

ｌ）Althoughtwoqualitativelydifferｅｎｔｔｙｐｅｓ

ｏｆｓｃｈｅｍｅｗｅｒｅｔｒａｉｎｅｄｂｙｗayofthetwo
instructionaltreatments，ｎｏｍａｉｎｅｆｆｅｃｔｏｆ

ｔｈｉｓｖａｒｉａｂｌｅｗａｓｏbservedonthetaskper‐

folmanceaftertraining、

２）ThefactorofReflectivity-Impulsivitvcaｎ

ｂｅｒｅｇａｒｄｅｄａｓｏｎｅｏｆｔｈｅｆａｃｔｏｒｓｔｈatmake

M-Spaceworkfully・

Ｎｏｗ，themostcriticalandnegativelinding

againsttheMental-Spacetheorymustbe
touchedupon・Quitecontrarytoourexpecta‐

tionSwefailedtopredictthetaskperform‐
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