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Thepurposesofthisstudyweretoexaminehowpreschoolteacher'steachingskillsorstrategiesareadaptedflex-

iblytomonitorandsupportlearner'schangingprocessesofunderstanding・Wehadalsoveryinterestinhowthe

preschooler'steachingstrategiesrelatedwithToMorthementalunderstandingofothers.Fiftytwo6.5-,5.5-,4.5-

year-oldchildrenparticipatedinthepeerteachingwiththeboardgameadaptedfromStrauss,etal.(2002)&Davis-

Unger&Carlson(2008).Mainanalysiswasfocusedonthe6.5-and5.5-year-old'steachingstrategiesconcerned

withToM(locationfalsebelief&knowledgechange).Aseriesofanalysesrevealedthattherewasabeginningof

relationbetweenpreschoolchildren'steachingstrategiesandToMespeciallyfunctioningoflocationfalsebelief.

Theseresultswerediscussed廿omtheTomasello's(1998)argumentthattheprocessofcollaboratinginvolvessocio-

cognitivebasesofsecond-ordermentalstatesintegratingpartner'sparticipationthroughcollaborativeandintersub-

jectiverelationships.
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Earlybehavioraldevelopmentisassociatedwithavarietyofcognitiveadvancementsuchasexecutivefunction(EF),

theoryofmind(ToM)andverbalability.Eachadvancementhasbeenfocusedonindividualabilitiessuchasperception,

memory,self-control,representation,reasoning,belief,socialunderstandingandcommunication.Inrecentyears,how-

ever,therehaveincreasedempiricalandtheoreticalapproachtolinkbetweensocialinteractionandindividualcognitive

processes.Severalintegrativeattemptshavebeenappliedtoexplainhowearlychildren'scognitiveskillscouldbeac-

quiredthroughsocialinteractiontosustaineverydaybehavior(Carlson,2009'.LewisandCarpendale,2009)

Webrieflydefineeachcognitiveabilitiesmentionedabove.First,theconceptofexecutivefunction(EF)involvesthe

setofprocessesgoverninggoal-directedactsandflexible,adaptiveresponsestothechangesintheenvironment.Lewis

andCarpendale(2009)pointedouttypicalcomponentsandmadedefinitionofthecontrolskillsofhumanbehaviour

"work加gﾉ"e"10ﾉヅ'thatiscapacitynotonlytoholdinformationinmindbuttobeabletoreportitinawaythatisnot

simplyroterepetition!"α"e"""α"?直xめi"""capableofchanging廿omonewayofsolvingaproblemtoanothercomple-

mentarymeans!"/"ﾙめ"oryco""℃ﾉ"thatispropensitytosuppressprepotentresponses'.'りﾉα"""鱈"takentosuperordinate

executiveskillswhenconfi℃ntingwithcomplicatedtasks.Thesecomponentsarecoordinatedtoworkasacontrolmecha-

nisminadaptivebehaviorthrougheverydaylife.Second,theory-of-mind(ToM)hasatleasttwodifferentresearchroute

(Astington&Baird,2005),one廿omWellman's(1985)referencetothechild'sconceptionofhumancognition,andthe

other廿omPremackandWoodruff's(1978)investigationofprimatecognition,bothofwhichweretakenupandapplied

tochildren'scommunicativeabilitiesandfalsebeliefunderstanding(Bretherton,etal.,1982;Wimmer&Pemer,1983).In

thisstudy,wedefinetheory-of-mindascognitivestructureleadingtocertainabilitiessuchasattributionofmentalstates

(desires,beliefs,andintentions)toothersinordertoexplainorpredictother'sbehavior(Wimmer&Pemer,1983).Finally,

languagewithverybroadconceptanditsmultifacetednaturehasbeenanalyzedfromthefijnctionalandthestructural

views.Astington&Baird(2005)categorizedthehumanlanguageintermsoffunctional(representation/communication)

andstructural(syntax/semantics)aspects.Thepresentstudyfocusesontheformeraspect,makingdifferencebetween

intra-individualrepresentationsystemandinter-individualcommunicationsystem.
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Howcanthesecognitiveabilitiesbeexplainedineachcourseofdevelopment？Next,weexplorecognitivedevelop‐

mentfromthesocioculturalviewpoints.AsforEF,LewisandCarpendale(2009)pointedouttheroleofsocialprocesses

inexecutiveattentionandcontrolskillbasedontheviewfromVygotskyandLuria.ForVygotsky(1978),itisveryim-

portantthatlanguageandrelatedsymbolsystemlearnedthroughsocialinteractionarecentraltotheprocessofchildren's

self-controlthroughgrowthofhighercognitiveprocesses.AndLuria(1961)hadmajorinfluenceonthecontemporary

researchofEFfocussingfromtheviewpointsoftheroleoflanguageandsocialprocessinexecutivefunction,thatcon-

tributedmorerefinementofconception,measurement,andremediation.Ontheotherhand,asfarasToMisconcerned

withculturallearningstudies,wecanrealizethathumanlearningisbasedonhowwehaveacquiredtheconceptionof

personormind(intentionsandbeliefs)changingfrominfanttoadulthood.Tomasello,etal.(1993)characterizedcultural

learningaslearningnot"from"another,but"through"another.This"through"meansthatourlearningaremediatedby

takingroleorperspectiveoftheother,byattributingorsimulatingmentalstatesoftheother,orbyengaginginjointat-

tentionwiththeother,etc.Tomaselloandcoleaguesmodeledthreetypesofculturallearning,basedonsocio-cognitive

development:"Imitativelearning"requireschildrentoengageinunderstandingdemonstrator'sintentionstowardthings!

in"instructedlearning"itisnecessarythatchildrenunderstandinstructorasamentalagenthavingtheirownthoughts

orbeliefs;"collaborativelearning"comesfromreflectivethoughtsandbeliefsbetweenlearners(Tomasello,etal.1993).

Therecentstudieshavegraduallybeendesignedtoexploreindetailthecooperativeorcollaborativelearningand

teachingabilitiesofyoungpreschoolchildren(Cooper,1980:Brownell&Carriger,1990:Koester&Bueche,1980:

Ashley&Tomasello,1998).Ashley&Tomasello(1998)statethatcooperationinvolvestwoormorechildrencoordinat-

ingbehaviorinwhichtheymustcooperateinordertosolveanexternalproblemwhichexpectsthemtocooperatetouse

task-specificskillsforsolvingproblem・Andcollaborativelearning,asseemstosharecommoncharacteristicsofsym-

metricalrelationsascooperativeone,isconceptualizeddeeplyfromsocio-cognitivebasesasthinkingbysecond-order

mentalstatesintegrating"partner'sacttowardme"and"minetowardthepartner"recursivelyatthesametime(intersub-

Jectivity),andsynthesizingintoasingleoverarchingcognitiverepresentationbetweenpartners(Tomasello,etal.1993).

SymmetricalorcooperativerelationorequalityofpowerareimportantforunderstandingtheconceptofPiaget's(1932)

peerinteractionorpeerlearning.However,inproblem-solvingcontextonechildissometimesmoreknowledgeableor

skillfulthananotherandsodoessomethingtoassisther(Ashley&Tomasello,1998).Thatiswhyteachingabilityisim-

portantandworthinvestigationinthedomainofcognitivedevelopmentinpreschoolchildren.

Anotherrecentstudieshavepromotedtoinvestigatethedevelopmentallinkbetweenteachingabilityandknowlege

orbeliefinpreschoolchildren(Ziv&Frye,2004:Ziv,Solomon&Frye,2008:Strauss,Ziv&Stein,2002).Strauss,et

al.(2002)pointedoutthatunliketeaching,learning,itsmirrorimage,hasbeenamajorfocusofresearchincognitive

development,andlittleisknownaboutchildren'sconstructionoftheconceptofteaching,aswellasoftheactualprocess

ofit.Theiroriginalargumentisthedefinitionof"teachingasnaturalcognition".Straussandcolleaguessummarizedthe

itscharacteristicsfromfollowingsevenpointsofviews.(1)Humanbeingsaretheonlyspeciesthatteachbyusinga

theoryofmind.(2)1bachingisubiquitousamonghumanbeings.(3)1bachingisanextraordinarilycomplexenterprise

thathasmuchtodowithmind-,emotions-,andmotivation-reading.(4)Muchofteachingisinvisibletotheeye.While

visiblepartistheexternalactofteaching,invisiblepartsaretheteacher'sintention,inferencesandthementalprocesses

thatleadtotheseinferences.(5)Tbachingmaybeaspecializedkindofsocialinteractionsuchasconversation,argument.

andcollaboration.(6)7bachingisunschooledcognition,thatisuniversalamonghumanbeings,learnedwithoutformal

orinformalteaching.(7)Ifveryyoungchildrenengageinteachingandtheyhavenotbeentaughttoteach,teachingisa
naturalcognition(Strauss,etal.,2002).

AfterMiller's(2000)argumentationforbroadeningtheapplicationoftheory-of-mind(falsebeliefsaboutthelocation.

identity,orcontentsofphysicalobjects)toincludetheunderstandingofanydifferenceinknowledge,theaspectoftheory-

of-mindcouldhavebecomeconstruedasamoregeneralunderstandingofknowledgedifference(Ziv&Frye,2004).Ziv

&Frye(2004)investigatedtherelationbetweentheoryofmindandconceptofteachinginpreschoolchildren,withstories

composedofthreekindsofknowledgedifference(understandingdifferenceitself,teacher'sbeliefaboutthedifference.

teacher'sbeliefaboutownknowledge).Theyclarifiedthatthe3-and4-year-oldsunderstoodteachingstorieswithclear

knowledgedifferencesandcouldcorrectlyusethatinformationtospecifytheteacherandlearner.The5-and6-year-olds,

whoperformedwellonastandardtheory-of-mindtask,fiirtherunderstoodthatitwasteacher'sbeliefabouttheknowledge
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differencethatwouldactuallygovernteaching・Ziv,Solomon&Frye(2008)focusedontheroleofintentionandexam-

inedwhetherchildrenconsiderintentionversusoutcometounderstandwhatteachingis,andhowtheoryofmindmay

berelevanttoconceptofteaching.Theyfoundagerelatedchangeintheunderstandingofteachingwithdistinctionof

embeddedinstructionalintent・Davis-Unger&Carlson(2008)adaptedataskinwhichchildrenof3.5-,4.5-,5,5-yearsof

agefirstlearnedhowtoplayasimpleboardgamehavingeightrules(playercanmoveinonlyonedirection,iftheflower

colorontheblockandonthestopmatch,youcanremoveittoyourstem,etc.)actually,andthenwereaskedtoteacha

confederatewhodoesn'tknowhowtoplayit.Andtheyinvestigatedthechildren'steachingskillandtherelationbetween

teachingskillandToMunderstanding(standardfalsebeliefandknowledgechangeunderstanding),andresultsshowed

thatchildren'steachingskillimprovedwithage,andsignificantlycorrelatedwithToMperformance.

Carlson(2009)proposedthatDavis-UngerandCarlson's(2008)taskhasnumerousEFskillsrecruited:goal-direct-

edness,planning,workingmemory,inhibitionoftheimpulseto"justletmedoitforyou",continuousmonitoringofthe

learner'sprogress,flexibleattemptstocorrecterrors.FollowingCarlson's(2009)propositionofteachingskillsaselemen-

talEF,wehavedesignedtoconductactualteaching-learninginteractionbetweenpreschoolers.Wehaveinterestinthree

mainproblemsaboutpreschoolchildren'steaching:(1)WhatistheEFcomponentconcernedwiththeteachingstrategies

preschoolchildrenhave?(2)Howaretheteachingstrategiesrealizedthroughactualpeerteaching-learningprocessesin

preschoolers?(3)Howarethepreschooler'sstrategiesflexibletoadaptthemomentbymomentchangeoflearner'spro-

gressesoragerelatedcharacteristics?(4)Howarethepreschoolchildren'steachingstrategiesrelatedwithToMormental

understandingtowardothers?Thecurrentstudywasdesignedtoinvestigatetheseproblemswithexperimentalmethod.

METHOD

Participants

Thirty-ninechildrenfromnurseryschoollocatedatKoshicityinKurmamotoPrefectureparticipatedinthisstudy.

Theywerealltypicallydevelopingandrecruited廿om3ageclasses.Twentyone6.5-year-olds(M=6:02),eighteen

5.5-year-olds(M=5:05),andthirteen4.5-year-olds(M=4:01,)wereinvolved.Asfor6.5-and5.5-year-oldchildren,two

thirdsofthemparticipatedastakingtheroleofteachers.Restofthem,thatisseven6.5-year-olds,six5.5-year-olds,and

allof4.5-year-oldstookpartinastheinstructedlearner(thesameage,ortheyounger)inpeerteachingtask.

ExperimentalDesign

Thisstudywasexecutedby2(ToMlocationfalsebeliefhigh,low)x2(ToMknowledgechangeunderstanding:

hight,low)x2(ageoflearnersame,younger)x3(session:instruction,gamel,game2)mixedfactorialdesignwiththree

betweeenfactorsofToMsandageoflearnerandonewithinfactorofsession.

Procedure

Thisstudywasexecutedbyindividualexperimentalmethodthroughthreephases.Atfirstphase,afterchildrenwere

introducedtooneexperimenter(secondauthor),theywereaskedtoreplytwokindsofToMtasks(locationfalsebelief

taskandknowledgechangetask).ToMtasksperformancewereappliedtomakeeightexperimentalgroupsvariedto2

(locationfalsebeliefunderstanding:hightvs.low)x2(knowledgechangeunderstanding:highvs・low)x2(ageoflearner:

same,younger)bybetweenfactorialcombination.Ittotallylastedabout20to30minutes.Insecondphase,eachofthem

wasintroducedtoteachingtaskbyDavis-Unger&Carlson(2008)adaptedfromStraussetal.(2002).Basedontheper-

formanceinthefirstphase,5.5year-oldsand6.5year-oldswererequiredtotaketheroleofteacherofthegame,andwere

showntolearnhowtoplayasetofgame(truck&flowergame)madeoffamiliarmaterialstothem.Afterexperimenter

explainedthewaytoplaywitheightrulestofollow,bothchildandexperimenterenjoyedanothertrialofgameduring

whichexperimenterpromotedchild'slearningbydoingtherulesthroughverbalinstructionsanddemonstrations.Check

testfollowedafterthegamewasover,andwholegamesessiontook20to30minutesintotal.Finalphasewasdesignedas

peerteachingsessioninwhich5.5and6．5year-oldchildrenasteachertookaconfirmationtestoftherule(sameascheck

testinsecondphase),theywererequiredtoteachtothesameageortheyoungeragechildrenhowtoplaywiththeboard
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game.Theyweregiventenminutestoplay,andteachingchildwasinstructedtoteachhowtoplaybyexplainingverbalK

anddoingtogether・Therewereafewdaysintervalbetweeneachphase.

Measures

亜ach加gtask

Theboardgametask"truck&flowertask"wecallhere,wasoriginallyusedbyStrauss,etal.(2002)andDavis-Unger

&Carlson(2008).Thecurrentstudyadaptedit,becauseitlookedveryfamiliarandseemedinterestingandchallenging

foryoungchildrentoplay・Thegamematerialwascomposedofthepaperboard(44cmlengthx30cmhight),whichis

attachedwithtwostemssetoppositeangleforeachplayertoholdthreedifferentcoloredflowers,andathleticfieldlike

roadtodrivethetruck,aminiaturetoyonthemarket.Thediethattruckcarryineachstepwashandmadeforchildren

tomanipulateeasily.Ineachsurfaceofthediewasmarked6kindsofsymbols:ablue,pink,andyellowflower,ahappy

face,asadface,andawildflower.Alongtheinsideoftheroad,sixflowers(3colorsx2each)wereinterspersedwith

magnet.Inthisstudy,sixtoytruckmarkswereattachedontheroadnexttothesixflowerswhichwasasignthatachild

easilyunderstandthepointofcarstop.Thegoalofthegamewastoobtainallthreecolorsofflowersforone'sownstemby

waitingtheturnofdrivingthetrucktonextstopanddumpingadiefromthetruck,followingeightgamerulesdescribed

below(Table1).

Inlearningtaskphase(phase2)､theexperimentertaughtchildhowtoplaythegamewithverbalandphysicalex-

planationsothathe/shecouldtakearoleofteacherinnextphase.Agamewasexecutedforseveralminutesafterrule

explanationwasoversothatchildcouldcertifytheirunderstanding,thencomprehensionofruletestwaspresentedthat

achildrespondedverbally.Atthispoint,ifchildrepliedwronganswertoquestion,theexperimentercorrectedthem.

Finally,theexperimenterexplainedthechildthatnextphasehe/shewilltakearoleofteacherandberequiredtoteach

howtoplaywiththegame.

Inteachingtaskphase(phase3),thechildasateacherwaspairedwithapeerlearner(sameagedoryoungeraged)and

taughthowtoplaywiththeboardgame.Theyweregivenabouttenminutestoplayandunderstand,duringwhichpeer

teachingandlearningwasvideorecordedthroughwholeprocesses.Basedonthevideorecordeddatawecodedchild's

teachingstrategiesasfollowingEFmeasurestoanalyze:taskrulespecificity,second-orderperspectivetaking,distribution

ofresponsibility,andinstructionalstyle(Table2).

Table1Eightrulesofboardgamechecklist(inDavis-Unger&Carlson,2008)

RCi:"Whichwaydoyoumovethetruck?Doyouhavetofollowthearrowsorcanyougobackwards?"

RC2:"Ifthecoloroftheflowerontheblockandthecolorofthefloweryouhavestoppednexttoarethesame,likethis、

canyoutaketheflowerordoyouhavetoleaveit?"

RC3:"Ifthecoloroftheflowerontheblockandthecolorofthefloweryouhavestoppednexttoaredifferent,likethis,

canyoutaketheflowerordoyouhavetoleaveit?"

RC4:"WhatiftheyaIoethesamebutyoualreadyhavethatcolorHoweronyourstem？Canyoutakethe8owerordoyou
havetoleaveit?"

RC5:"WhathappcnsifyougetawildHowerollyourtum？Canyoumakeitmatchthenoweryouarestoppednexttoand
taketheflower?"

RC6:"Whathappensifyougetahappyfaceonyourturn?Doyouloseyourturnorgetanotherturn?"

RC7:"Whathappensifyougetasadfaceonyourturn?Doyouloseyourturnorgetanotherturn?"
RC8:"Ifyouarethefirstonetofillyourstemwithflowers,areyouthewinner?"
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Table2Categoriestoclassifychildren'steachingstrategiesanddefinitionwithscoringinteachingboardgametask

Categoﾉツ

Taskruん叩ecificity

sufficientexplanatior

partialexplantaion

lackofexplanation

Seco"JOJで泥rperspec"Peta〃"9

sufficienttaking

partialtaking

lackoftaking

Distiﾙ"伽〃〃responsibility

responsibilityonthelearner

responsibilityontheteacher

no1℃sponsibilityshai･ed

Teac"伽gstyle

wellbalancedteachingstyle

verbalteachingstyle

Defi""io〃

howacα"ロノe〃Cﾙ/肋で"eXｿﾌ/α/"edveﾉ加〃eig〃'〃"ぬof/“肺･"ﾉesineac〃ααof

ﾉeqcﾙ"ig

identifytheplayactofthegamewithverbalexplanation

partiallackofexplanation,eitherindetifsﾉingorexplanation

noexplanationbothofidentification&explanation

howα"e""ve〃α”ﾉ喝flectivelyc〃"的惣"giveexi.〕""α"onfiり"7theviewpointof

/〃eんα噸erineac〃ααq此achi"g

attentivewatchingofthelearner'staskparticipationandsharingtasksitua-

tionwiththelearnerviathoughtfulexplanationwithlinguisticexplanationand

demonstration

partiallackofeitherattentivewatchingorthoughtfulexplanation

noattentionandexplanation

/〃wﾙα/Cたgノゼec〃ﾉﾋ舵〃加ﾙめ〃/"ゅ"航ve〃"eﾉ･ve""o〃oﾉ･成花ctiveteacﾙ"壇j〃

oﾉrたﾉtopﾉ℃ﾉ"o/e/earner'srespons""〃towaﾉ〃ﾙα"""gprocess

learnercenteredteachingbytakingscaffoldingadaptedtothelearner's

understanding

domesticanddirectiveteachingbytheteacher

noneofthemtakingresponsibilitytothetask

howwellbα〃"cedteacﾙﾉ"gisexeα"edbetweenveﾉ．bαﾉizα"o〃αndtた版o"s〃α"o〃

explanationthroughverbalizationanddemonstrationveryeasytounderstand

explanationonlythroughverbalization

Theory-of-MindTasks(locα"0"ﾉalsebe"〃&knowん《垣echα"ge)

Locationfalsebelieftaskandknowledgechangetaskwerechosentomeasurechildren'sunderstandingofother's

mentalstates.Inlocationfalsebelieftask,thetaskscenariowassameasinWimmer&Pemer(1983).Twopuppets(abear

named"Gonta"andaharenamed"Mimi")werefriends.OnedayGontawasbackhomewithcakepresented.Andhesoon

putthecakeintothecupboard,andwentouttoplaymore.Inameantime,hisgirlfriendMimicametoGonta'shometo

playwithhim.Mimifoundcakeinthecupboard,andremoveditintorefrigeratorbeforegoingout.WhenGontareturned,

childrenwereaskedthefalsebeliefquestion("WheredoyouthinkGontawilllookforacake?")andControlquestion

(Memory:"Wherewasthecakefirst?";Reality:"Whereisthecakereally?")Andfurtherquestionofperceptualaccesswas

added("DidGontalookactuallyatthecakeremovedfromcupboardtorefrigerator?").Ineachquestion(belief,control,

perceptualaccess),successorfailureoftheanswerwasscored1or0intotal3points.

AsforKnowledgechangetask,childrenwereaskedabouttheirunderstandingofthefamiliarandunfamiliarcolor.

Eachchildwashandedoutasheetofpaperonwhichboy'sorgirl'sfigureprinted,andwashandedacrayonandasked

todrawthehalf(shirt)ofthefigurewithafamiliarcolorofcrayon(redorblue),thentodrawtherestoffigurewithan

unfamiliarcolor(brightgoldenyellow,"yamabuki-iro"inJapanese).Aftercolordrawingwasovereachchildweregive

fiveseriesofquestionaboutknowlegeofthecolorasfollows:(l)"Doyouknowthecolorbright-golden-yellow?",(2)

"Whendidyoulearnthenameofthecolorbright-golden-yellow?",(3)"Didyouknowthecolorbright-golden-yellow

yesterday?",(4)"Didyouknowthecolorbright-golden-yellowwhenyouwerebaby?",(5)"Howdidyoulearnthecolorfor

bright-golden-yellow?".Ifthechild'sanswerwasobscureaboutunderstandinginquestion(2),probingquestion(3)and

(4)werereadyforasking.Sameseriesofquestionswerereadyforthenameoffamiliarcolor.Afteraseriesofquestions
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wereaskedinafamiliarandanunfamiliarcrayoncondition,finalquestion"Whichcolorhaveyouknownlonger,redor

brightgoldenyellow?"wasasked.Inthecurrentstudy,ifquestion(2),(5)inafamiliar/unfamiliarconditionwaspassed

successfullyscored.5intotal(.5x4=)2point,andfinalquestionscored1wasaddedifsucceeded,intotal3pointsmeasure

wasmadeforanalysis.

RESUIﾉIS

Alloftheteachingsessionsweredouble-coded(Nofsessionswere25).Percentagreementofcodingwasusedtocalculate

reliabilityofteachingstrategies・Averageagreementwas95.1%rangingfrom87%to100%.Theresultsfortherelation

betweenToMandTbachingstrategieswillbedescribedintermoffiverelationalmeasures:rulespecificity,second-order

perspectivetaking,distributionofresponsibility,teachingstyle,effectsoflearner'sage(sameoryoung)inpair.

1．ExperimentalCroupClassificationandIt'sRelationtoExplanationsofEachTaskRules

AftertwokindsofToMtasks(locationfalsebelieftask&knowledgechangetask)werecompleted,5.5-and6.5-year-

oldchildren'sToMscorewascalculatedineachtaskwithmaximumscaleof3points.2(scoresoflocationfalsebelief

high,low)x2(knowledgechangeunderstanding:high,low)groupswereformedbasedonmeanscores(locationfalse

beliefM=2.23Iknowledgechange:M=2.15)ineachtask.Then,meannumber,standarddeviation(SD),andpercentage

werecalculatedineachtaskrule(RCItoRC8).Basedonthemeanscores,weconductedthreewayfactorialmixedtype

analysisofvariance(ANOVA)withlocationfalsebelief(2)andknowledgechange(2)asbetween-groupfactorsandtype

oftaskrule(8)asrepealedwithin-groupfactor.Maineffectswerefoundfortypeoftaskruleassignificant(F(7,154)

=14.82,p<.OO0I),andfalsebeliefwasmarginallysignificant(F(l,22)=2.98,p<・10).Posthocmultiplecomparisontests

revealedthatRC6rule(M=3.27)washighlyexplainedthantherestofotherrules.Asforlocationfalsebelief,thehigher

groupstendedtoincreasenumberoftaskrulesexplanationsthanthelowerones.

2.RelationbetweenToMandTaskRuleSpecificity

Everyteacher'stalkinteachingtheboardgamesessionwasclassifiedintermsofthreecategoriesoftaskrulespecificity

(sufficient,partial,lackofexplanation),andbasedoneveryteachingchild'sscorethreewayfactorialmixedtypeanalysis

ofvariance(ANOVA)wasconductedwiththetypeoflocationfalsebelief(2)andknowledgechange(2)asbetween-group

factors,anddegreeoftaskrulespecificity(3)asrepeatedwithin-groupfactor.Maineffectswereonlyfoundforexplained

rulespecificityassignificant(F(2,44)=42.17,p<.001).Posthocmultiplecomparisontestsrevealedthatthereexists

significantdifferencebetweeneveryrulespeci6icity:sufficientexplanation(M=5.52)<partialexplanation(M=18.72)<

lackofexplanation(M=29.76).Thismaineffectoftaskrulespecificityseemedquali6iedbytwotypesoftwo-wayinterac-

tion:locationfalsebelief-by-rulespecificity(F(2,44)=2.53,p<.10),andchangingknowledge-by-rulespecificity(F(2,44)

=2.66,p<・10).Eachinteractionwasmarginaldifference:Formerinteractionsuggeststhathigherfalse-beliefgrouptend

toproducesufficientexplanation(Figurel)andlatterinteractionsuggeststhathigherknowledgedifferencegrouptended

tomakepartial(insufficient)orlackofspecificityofexplanations(Figure2).
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5.RelationbetweenToMandTeachingStyle

Everyteacher'stalkinteachingsessionwasclassifiedintermsofthreecategoriesofteachingstyles(wellbalanced

style,inclinedstyle,noemergenceofteaching),andbasedoneveryteachingchild'sscorefourwayfactorialmixedtype

analysisofvariance(ANOVA)wasconductedwiththetypeoflocationfalsebelief(2)andknowledgechange(2)as

between-groupfactorsandteachingstyle(2)andgamesituation(5)asrepeatedwithin-groupfactor.Maineffectswere

foundforteachingstyleandforgamesituationassignificant:theformerresult(F(l,22)=9.58,p<.01)suggestedtheir

teachingstyleinclinedtoverbalizalion(M=14.42)thantoverbalanddemonstration(M=8.88).Inthelattermaineffect

ofgamesituations,posthocmultiplecomparisontestsrevealedthatthereexistssignificantdifferenceasfollows:differ-

entcolor(M=7.85)>samecolor(M=5.3l)=sadface(M=4.15)=wildflovvers(M=3.81)>happyface(M=2.19).These

maineffectsofteachingstyleandgamesituationseemedqualifiedbytwotypesoftwo-wayinteractions:falsebelief-

by-teachingstyle(F(1,22)=4.23,p<.10),andleachingstyle-by-gamesituation(F(4,88)=7.04,p<.001).Theformerresult

meansatmarginallydifferentlevelthathighergroupsoffalse-belieftendtogivewellbalancedexplanationverballyand

physically,whilelowergroupinclinedtoverbaldominantexplanation(Figure6).Thelatterresultbyposthoccomparison

testshowsnodifferencebetweenverbalandphysicalexplanationexceptdifferentcolorsituation(Figure7).
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6.Efl℃ctsoflearner'sagediffbren“

SamekindsofANOVAwererepeated,exceptchangingmainbetweenfactorsfromfalse-beliefandknowledgechange

tolearner'sagedifference,andsignificantresultsweregottenintwokindsofteachingstrategies:taskrulespecificity.

second-orderperspectivetaking.Flowever,anyresultfromaseriesofanalysisdidnotreachtothesignificantdifference.

DISCUSSION

FollowingCarlson's(2009)propositionwehavedesignedtoinvestigatepreschoolchildren'steachingabilities,fo-

cusingonwhatisthecharacteristicsofteachingstrategiesconcernedwiththeboardgamebyStrauss,etal.(2002)and

Davis-Unger&Carlson(2008),andhowpreschoolchildren'steachingskillsorstrategiesareadaptedflexiblytomonitor

learner'schangingprocessesofunderstandingoragerelatedcharacteristics.Mowarethepreschooler'steachingstrategies

relatedwitllTbMorthementalundel･standingofothers？

Inaseriesofanalyses,wecouldidentifypreschoolchildren1steachingstrategiesafterhavingobservedtheirwayof

teachinginteraction:'"taskrulespecificity"toidentifyandexplaintheruletoplay,"second-orderperspectivetaking"to

monitorandsupporttheprocessoflearner'slearningprocessesfromthelearner'spointofviews,"distributionofrespon-

sibility"toinhibitimpulsiveteacher'sdomesticinstructionandsupportlearner'sownactiveprocessoflearning,"teaching

style"tocoordinateverbalandphysicalexplanationflexiblyinharmonywithlearner'sprocessoflearnii喝Theywereall

observedstrategiesbypreschoolchildren.

Basedonaseriesofanalysisofeachcategorizedscoresaboutteachingstrategies,wecouldhavetheimageof
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developingcharacteristicsaboutbeginningofpeerteachinginpreschoolagedchildren.Inthestrategiesanalyzedinthe

currentstudy,ToMespeciallylocationfalsebeliefthanknowledgechangetendedtohavedevelopmentalrelationshipwith

"taskrulespecificity","second-orderperspectivetaking","distributionofresponsibility",and"teachingstrategy".Inthese

analysis,however,preschooler'sactualandidealuseofeachstrategiesremainedverylowproportion,thatwouldleadto

wholecharacteristicsofpreschoolchildren'sdifficultytoadapttolearner'sprocessoflearning.Itwasverynecessaryto

takeasecond-orderperspectivesfromteachertolearnerandatthesametime廿omlearnertoteacher,andsupportlearner

centeredlearningprocesseswithinhibitiontohaveimpulsivedesiretocontrolothertasklearningorsolvingprocesses.

AsinDavis-Unger&Carlson's(2008)wayofexperimentalcontrol,confederateadultlearner'sparticipationwould

havecleareffecttoinvestigatehowyoungerchildrenhavenaturalcognitiveabilitiesofteaching・However,throughcon-

textualizing"natural"teaching-learningsituation,therecometoexistsuchsituationaswehaveexaminedinthisstudyin

whichchildrenareinteractingnaturally.Tomasello(1998)arguedtheprocessofcollaboratinginvolvessocio-cognitive

basesofsecond-ordermentalstatesintegrating"partner'sacttowardme"and"minetowardthepartner"recursivelyat

thesametime(intersubjectivity),andsynthesizingintoasingleoverarchingcognitiverepresentationbetweenpartners.

ThroughcontextualizingTomasello'sargumentinourexperimentaldesign,wecanidentifywhatisthereallydevelopmen-

talandnaturalproblemwemustsearchfor.Throughcomparisonofdesigningcharacteristicsthatmaysurroundcontrol

socio-cognitiverelationbetweenchild-adultorpeer,wewillbeabletogetsomecluetodrivetheresearchtounderstand

moredeeplydevelopmentalfactorspromotingpeerteachingabilitiesduringpreschoolageofchildren.
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