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ＴＡＫＡＳＨｒＫＯｚＡＫＩ＊

Ｉｎｃｏｍｐａｒｉｓｏｎｏｆａｐａｉｒｏｆｄｕｒａｔｉｏｎｓpresentedsuccessively，theeffectsofthesecond

durationonthe5rstduration（e-function）ａｎｄｏｎＩＳＩ（p-function）wereexaminedbythe

methodofreproduction，Ｔｈｅｔｉｍｅｏｒｄｅｒｅｆｆｅｃｔ（ＴＯＥ）changedfrompositivetonegative

asthedurationwasincreased（0.5ｔ０８ｓ）andthepositiveTOEincreasedandthenegative

TOEdecreasedwithincreasinglSI（Ｏｔｏ９ｓ）Theseresultsdiffermarkedlyfromthose

foundinotherperceptualmodalities・

Fromtheresultsobtainedwheneachoftwodurationswasindividuallyreproduce。，it

wassuggestedthatthemutualefYect，he.，thecompressioneffectoftheseconｄｄｕｒａｔｉｏｎｏｎ

ｔｈｅｆｉｒｓｔｏｎｅａｎｄｔｈｅexpansioneffeｃｔｏｆｔｈｅＨｒｓｔｏｎｔｈｅｓｅｃｏｎｄ，ｗｏｕｌｄｔａｋｅａｎｉｍｐｏｒｔａｎｔ

ｒｏｌｅｉｎｏｐｅｒａｔｉｏｎｏｆｔｈｅＴＯＥ．

pairofliftedweights，fewestablishedem‐

piricaldatatoguideelucidatingmechanism

togenerateTOE，especiallyintimeestima‐
tionanddurationdiscrimination，hasbeen

obtained

TheTOEobservedintemporalintervalor

durationshowsthechangesintwodirections，

positiveandnegative，ｉｎｃｏmmonwithother

sensorymodalities，Supposetwophysically

equalstimuliarepresentedsuccessively・

Whenthefirststimulusinthepairisjudged

shorterthanthesecond,theTOEisnegative，

whereaswhenthefirststimulusisjudged

longer，ｔｈｅＴＯＥｉｓｐｏｓｉｔｉｖｅ、１ｔdepends

mainlyontwofactorswhetherTOEis

positiveornegative・Ｏｎｅｏｆｔｈｅｍｉｓｔｈｅ
ｔｉｍｅｉｎｔｅｒｖａｌｂｅｔｗｅｅｎastandarsduration

andavariable（reproducedduration)，and
anotheroneastandardduration，Ｔｈｅｆｏｒｍｅｒ

ｒｅｆｅｒｓｔｏｔｈｅＡ/h''2ct/o〃whichhasbeenintro‐

ducedtoexpressthevariationoftheinter‐

stimulusinterval（ISI）ｏｒｐａｕｓｅ（Needham，

1934）whilethelatterreferstovariationof

TOEwithvaryingastandarddurationand

hasbeentermedasthee九"ctjo〃（Nakajima，
1951)．

Letussurveythefindingsconnectedwith

e-functionandp-function・

TYlhee-〃cfioJT・SinceVierordt(1968)stated
firstthatshortintervalswereoverestimated

andlongintervalsunderestimated，many

researchershavepaidmuchattentiontothe

lnanypsychologicalmeasurementsby

meansofsuccessivecomparisonofstimulL

especiallyincomparisonｏｆｔｗｏｏｒｍｏｒｅ

ｔｅｍｐｏｒａｌｉｎｔｅｒｖａｌｓｏｒdurationsnoonecan

avoidadifYicultyduetotime-ordereffect

(ＴＯＥ）becauseofaself-evidentfactthat

thesedurationscannotbecomparedwith

eachothersimultaneously，andnodiscussion

oftimeperceptionwouldbecompletewithout
dueconsiderationofTOE，Ｔｈｅletter“Ｅ，，

ofTOEoriginallymeansan“error，，which

referstothefactthatthejudgementsare

distortedowingtothetemporalsuccession

ofstimuli・AsFrankenhaeuser（1959,ｐ､２１）

stated，however，“inrespectofsubjective

time，szcccesszo〃/ｓ/〃j2se〃α〃ノ"ん”e"ノ

C〃αγαcfcγｊＳ"CQ／ｆ"ｃｃ”Cγｊｅ"Ce・Thusthe

discrepancybetweenimmediateperception
andretentionoftimeisnotanerrorcaused

bymethodologicalinadequacieswhichwe

wanttoeliminate・butratheratypicalex‐

pressionofthephenomenonwewantto

study.，,

Herclaimisdefinitelytrueandhenｃｅｗｅ

ｗｏｕｌｄｌｉｋｅｔｏｒｅｇａｒｄ“Ｅ”ｏｆＴＯＥａｓ“Ｅ'’０f

effect・Althoughthereareplentyofstudies

onTOEinseveralsensorymodalitiessince

Fechnerdiscoveredthepresentation-order

effectsinthecomparativejudgmenｔｓｏｆａ

＊ThePsychologyLaboratoryontheHiyoshi

Campus，FacultyofLiterature．
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relationsbetweentheobjectivedurationand

subjectiveone,ａｎｄａｌｓｏｔｏｔｈｅｒｅｌａｔｉｏｎｂｅ‐
tweenthestandarddurationandTOE・Their

attention，however，hasbeenconcernedupon
thetime-orderindifferenceintervalordura‐

tion（ＴＯＩＤ）ｗｈｉｃｈｉｓｄｅｆｍｅｄａｓｔｈｅｐｏｉｎｔ
ｗｈｅｒｅｔｈecomparisonoftwosuccessivedura‐

tionsorintervalsisnotaffectedbytheorder

ofpresentationorasthepointinwhicha

standarddurationisidenticalwiththerepro‐

ducedduration（ｆｏｒａｒｅｖｉｅｗｏｆＴＯＩＤ，see

Fraisse,1963；Woodrow，1951)．Inthestrict

sensetherearefewstudiesonthefunctitional

relationshipbetweenthestandardardduration
andTOE

Theearlyinvestigationsofdurationdis‐

crimination（e､9.,Quasebarth，1924；Stott，
1933,1935；WoodrowandScott，1936）have

showedthatifthesubjectivefactorssuchas

attitudeandexperienceswereignored，for

theshorterthanTOID，Ｐ(RvlTvTs）tended

tobegreaterthanP(RvlTsTv),Ｐ(RvlTvTs)＞
Ｐ(RvlTsTvLwhereTsTvindicatestheorder

ofthepresentationofastandard（Ｔｓ）and

variableduration（Ｔｖ)，ａｎｄＲｖｄｅｎｏｔｅｓａ

“variablelonger，,ｒｅｓｐｏｎｓｅｉｎＴｖ＞Ｔｓ・And

thedifferenceinmagnitudebetweenthetwo

conditionalprobabilitiesdecreasedasthedura‐

ｔｉｏｎｇｏｔｎｅａｒｔｈｅｖａｌｕｅｏｆＴＯＩＤ、Fordura‐

tionlongerthanTOID,Ｐ(RvlTvTs）ｗａｓｌｅｓｓ
ｔｈａｎＰ(RvlTsTv)，Ｐ(RvlTvTs)＜Ｐ(RvlTsTv)，
andthedifferencetendedtoincreaseasthe

durationincrease・However，Closerinspec

tionrevealedafactthattheseresultshas

notclearlyelucidatedtherelationbetween
thestandHrddurationandTOE・

Nakajima（1958)triedtomakethecharac‐
teristicsofe-functionclearer，usingtheper‐

centageofthedifferencebetweenthestandard
durationandPSEtothestandardasameas‐

ｕｒｅｏｆｔｈｅａｍｏｕｎｔｏｆＴＯＥ（Ｄ＝100×(ＰＳＥ

－ＴＳ)/ＴＳ，whereTSisastandardduration)．
BasedontheresultsobtainedundercondL

tionsofthestandarddurationsrangingfrom

l/8ｔｏ２s,hefoundthate-functionwasdivided

intothreephaseai.e､，ｆｏｒｓｈｏｒｔｅｒＴＳｓｔｈｅ

ａｍｏｕｎｔｏｆＴＯＥｖａｒiedlargely，thoughbeing

alwaysnegative（Phasel)，formoderateTSs
thenegativeTOEdecreasedwithincreasing
TS（Phasell)，ａｎｄｆｏｒｌｏｎｇｅｒＴＳｓｔｈｅＴＯＥ
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descendedtothenegativesideagainasTs

increased（Phaselll)．Sincehisexperiment

wascalTiedoutwithintherangeofshorter
durationbelow2sandshowedconsiderable

inter-individualdifferences,ｉｎｏｒｄｅｒｔｏｇｅｎｅｒ‐

alizehisfindings，furtherexperimentswhich

coverawiderangeofTSwouldberequired・

ＴｈｅＰ･ftzcfioJu・Thesuccessivecomparison

insensorymodalitiessuchasloudnessand

brightnessinvolvesthecomparisonofa

present（second）perceptionwiththe‘;image

ormemory，，ｏｆａｎｅａｒｌｉｅｒ（first）stimulus、

ThusFechnerdevelopedtheso-callｅｄｍｅｍｏ‐

ry-imagetheoryinordertoexplainｔｈｅ

ＴＯＥ（Needham，1934)．K6hler（1923）and

Lauenstein（1932）criticizedthe“memory‐

image,，theoryfromviewpointofGestalt

theoryandinsteadtriedtoaccountfoｒｔｈｅ

ＴＯＥｉｎｔｅｒｍｓｏｆＰﾉhysjo/ogicaﾉﾉｧａｃｅ／"ＣＯが．

Inordertoverifytheirclaimsmanyexperi‐

mentsonseveralsensorymodalities,ｉｎwhich

theinter-stimulusinterval（ISI）betweentwo

successivestimuliwasvariedhavebeen

carriedout、InK6hler，sexperimenton

loudnessthepositiveTOEoccuredwhenlSI
wasshorter（0.3s)．ＡｔｌＳＩｏｆ３ｓｔｈｅＴＯＥ

ｗａｓｍｉｎｉｍａｌｏｒａｂｓent，whereaswiththe

longerlSIs，ｕｐｔｏｌ２ｓ，theTOEbecame

negativeandincreasedwithincreasingthe
ISLOntheotherhand,ｔｈｅＴＯＥｉｎｄｕｒａｔｉｏｎ

ｃｈａｎｇｅｄｉｎｔｈｅｏｐpositedirectiomlnNaka‐

jima，ｓｅｘｐｅｒｉｍｅｎｔｏｎＴＯＥｉｎｗｈｉｃｈｌＳＩ

ｒａｎｇｅｄｆｒｏｍＯ､ｌ５ｓｔｏＬ６ｓ，remarkablenega‐
ｔiveTOEtookplaceunderconditionofthe
shorterlSIsandtendedtodecreaseasISI

increased,ａｎｄｅｖｅｎｐｏｓｉｔｉｖｅＴＯＥｗａｓｓｈｏｗｅｄ

ｂｙｓoｍｅＳｓｉｎｌｏｎｇｅｒＩＳＩｓ（Nakajima，1958)．

Thetendencytowardthedecrementofnega‐

tiveTOEwithincreasinglSIhavebeencoL

firmedinexperimentsbyJamisonandPetrusic

(1975a,ｂ)，ｉｎｗｈｉｃｈｌＳＩｒａｎｇｅｄｆｒｏｍＯ､５ｓｔｏ

８ｓｉｎｏｎｅｅｘｐｅｒｉｍｅｎｔａｎｄｆｒｏｍｌｔｏ２６ｓｉn

anotherone、ＩｎｇｅｎｅｒａｌｔｈｅｅｆｆｅｃｔｏｆｌＳＩｏｎ
ｔｈｅａｍｏｕｎｔｏｆＴＯＥｓｅｅｍｓｔｏｃｈａｎｇｅｗｉｔｈ

ｖａｒｙingthedurationofTS，butthiseffect

hasnotsufYicientlybeenestablished、

Thepresentstudywasplannedtodetermine

morefullythee‐andp-functionofTOE

whenmeasuredｂｙｍｅａnsofthereproduction
method，Inaddition,themechanismgenerat‐
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ｉｎｇＴＯＥｗｉｌｌｂｅｄｉｓｃｕｓｓｅｄｏｎｔｈｅｂａｓｉs

resultsobtainedthroughthereproduction

eachofapairofsuccessivedurations．

ｏｆ

oｆ
Results

TheresultsshowninFigs，land2repre‐
sent，respectively，p-functionande-function，

ＡｓａｓｕｉｔａｂｌｅｍｅａｓｕｒｅｏｆｔｈｅａｍｏｕｎｔｏｆＴＯＥ，

Ｄ％（Differenz-Prozent）wascalculatedas

follows：Ｄ＝(ＴＲ－ＴＳｙＴＳ．Thenegative
valueofD，therefore，meansthenegative
TOEwhichindicatesoverestimationofthe

secondstimulusinthereproduction；likewise

thepositivevaluemeansthepositiveTOE・
SincetheresultsobtainedfromthreeSs

coincidedwitheachotherinthetrendof

changeinD％ｗｉｔｈｖａｒｙｉｎｇｌＳＩｉｎｐ－function

andTSine-fuction，thoughtheirabsolute
valuesofTRmadealittledifferencebetween

oneＳａｎｄｔｈｅｏｔｈｅｒｔｗｏ，ｔｈｅｍｅａｎＤｖａｌｕｅｓ

ｏｖｅｒｔｈｒｅｅＳｓｗｅｒｅｐlotted・

Ｆｒｏｍｔｈｅｓｅｄａｔａｉｔｉｓａｐｐａｒｅｎｔｔｈａｔｔｈｅ
ＴＯＥｄｅｐｅｎｄｓｏｎｌＳＩａｎｄＴＳ，ａｎｄalsothe
interactionbetweenthem、Theseeffectswere

bornoutbyanalysisofvariance；ＩＳＩａｎｄＴＳ

ＥＸＰＥＲＩＭＥＮＴＩ

Ｍｅｔｈｏｄ

Szu〃ectS

Threelaboratorystaffweretestedindi‐

viduallyinasoundproof，ｄａｒｋｒｏｏｍ、They

hadneverparticipatedinanyexperimentof

timeperceptionbefore，thoughtheyhadbeen

wellnPainedasSsinpsychologicalexperi‐
ments．

」〃αγα/"ｓα"dprocedz”c

Asmallredorgreenphoto-diode,ｗｉｒｅｄｔｏ

ｅｌｅctronictimingdevices,ｗａｓｕｓｅｄｔｏｄｅｍａｒ‐

catepassagesoftime・Whentheexperi‐

menterpressedastartkeyofapreset-timer

(Ｔ,Ｋ､Ｋ・ＣＯ.),astandardstimuluslightedfor

pre-definedduration(standardduration：ＴＳ)．

Afteragiveninterval(ISI)thesecondstimulus

lightedandadigitaltimer（Ｔ・Ｋ.Ｋ，ＣＯ.）

started・Thestandardlightandthesecond

liｇｈｔｗｅｒｅａｌｍｏｓｔｔｈｅｓａｍｅｉｎｌｕｍｉｎａｎｃebut
differentincolor，Thustheredstandardwas

followedbythegreensecond，ａｎｄＤｉｃｃＤ”sα，

TheSswitchedoffthesecondlight（repro‐
ducedduration：TRLwhentheseconddura‐

tionwasjudgedtobeequaltotheTS、Ｔｈｅ

Ｓｗａｓｔｏｌｄｔｏｇｏａｂｏｕｔｔｈｅｔａｓｋｉｎｗhatever

wayseemedtothemostnaturａｌｆｏｒｈｅｒａｎｄ
ｎｅｖｅｒｔｏｃｏｕｎｔ･

Theexperimentalconditionsconsiｓｔｅｄｏｆ
３０ｃｏｍｂｉｎａｔｉｏｎｓｏｆ５ＴＳｓａｎｄ６ISIS，Ｔｈｅ

ＴＳｓｗｅｒｅＯ､５，１．０，２．０，４．０，ａｎｄ８．０ｓａｎｄＩＳＩ

ｗｅｒｅＯ，１．０，２．０，３．０，５．０，ａｎｄ9.0ｓ．Ａｌｌｃｏｍ‐

binationswererandomlypresentedtwice

withineachsession・Theredandgreen
standardswereuseｄｏｎｃｅｅａｃｈｆｏｒｅａｃｈｃｏｍ‐

binationineachsession、ＥａｃｈＳｗａｓｔｅｓｔｅｄ

ｆｏｒａｔｏｔａｌｏｆ６ｓｅｓｓions：ｔｗｉｃｅｐｅｒｄａｙｆｏｒ３

ｄａｙｓａｎｄａｔｔｈｅｓａｍｅｔｉｍｅｏｆｔｈｅｄａｙａｓ

ｃｌｏｓｅｌyasschedulingpermitted・Theresultsof

thisexperimentwerethereforebasedonlO80

observationｓ（3Ssx5TSsx61SIsxl2repe

titions)．

１ＡＴＩＣ

９４，【

1００

０５

ｐ
ケ
｝
⑪
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（
一
⑪
』
ｌ
』
』
）
工
○
○
一
Ⅱ
○

０

エー￣
￣＝

－２０

０１２３５９

ＩＳＩ（seｃ）

FigureLP-function，representingD％ａｓａｆｕｎｃ‐
ｔｉｏｎｏｆｌＳＬ
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itsfluctuatiｏｎｉｓｌｅｓｓｔｈａｎ５０ｍｓｂｅｔｗｅｅｎ０．３

and１０．０softhefore-period（Kozakiand

Wake，1974)，whilethedifferenceofrepro‐
ｄｕｃｅｄｄｕｒａｔｉｏｎｂｅｔｗｅｅｎＯａｎｄ９ｓｏｆｌSIis

about300msinaverage・

Indiscriminationtasksinvolvingｔｈｅｓｅ‐

quentialpresentationoftwostimulitobe

compared，ｔｈｅＩＳＩｉｓｏｎｅｏｆｍｏｓｔｉｍｐｏｒｔａｎｔ

ｖａｒｉablesandgenerallythediscriminability

decreaseswithincreasingISLThiseffectis

shownforvariousperceptualdimensions,ｅ､９．，

Ioudness（KinchlaandSmyzer，1967)，pitch

(ＭＯＳＳ,Myers，andFilmore,1970)，andvisual

movement（KinchlaandAllan，1970)．As

AllanandKristofferson（1974）summarized，

however，indiscriminationofdurationsuch

effecthasnotbeenfound・Sinceseveral

studiesweredoneunderconditionofdura‐

tionsortemporalintervalslessthａｎ２ｓ，

however，theseresultswillnotfurnishwith
muchinformation、

Withrespecttothee-functionshowninFi9．

２，，valuesforeachISIdescribedanegatively

deceleratedcurveonsemi-logarithmicplot

withincreasingTSandchangedtheirsigns

frompositivetonegative・Ｆｏｒ０．５ａｎｄｌｓ
ａｎｄｆｏｒ４・Ｏａｎｄ８,ＯｓｏｆＴＳｔｈｅｄａｔａｓｈｏｗｅｄ

ｐｏｓｉｔｉｖｅａｎｄnegativeTOEsregardlessoflSI，
respectively，ｗｈｉｌｅｆｏｒ２・OｓｏｆＴＳｂｏｔｈ

ｐｏｓｉｔiveandnegativeTOEsoccured，depend

ingontheISLInaddition，theTSxISI
interactionreHectsafactthatthegradient

ofcurvesvariｅｄｗｉｔｈＩＳＩａｎｄｂｅｃａｍｅｓｔｅｅｐｅｒ
ａｓｌＳＩincreased・Thusthetime-orderin‐

differenceduration（ＴＯＩＤ）ａｌｓｏｓｈｉｆｔｅｄｔｏ

ｓｏｍｅｐｏｉｎｔｂｅｔｗｅｅｎａboutlsand4sand

lengthenedwithincreasinglSLThesefind‐

ｉｎｇａｒｅｉｎｐａｒｔｃｏｎｓｉｓｔｅｎｔｗｉｔｈｔｈｅｒesults

reportedbyScott(1935)ａｎｄNakajima(1951)．

ＩｎｒｅｇａｒｄｔｏｔｈｅＴＯＩＤ，ｉｔｈａｓｂｅｅｎｓｕｇ

ｇｅｓｔｅｄｂｙｍａｎｙａｕｔｈｏｒsthatitsvaluechanges
dependingonconditionsunderwhichpercep‐

tionoccurs，ａｎｄｏｎｅｏｆｔｈｅｍｏｓｔｉｍｐｏｒｔａｎｔ

ｆａｃｔｓｗhichcauseitsvariationisacentral

tendencyrelatedtotherangeofduration

presentedinagivensituatioｎ（e､9.,Holling‐

worth，1909；Fraisse，1963)．Ｆraise（1948）

ｍｅａｓｕｒｅｄＴＯＩＤｉｎｃｏｎｄｉｔｉｏｎｏｆｔｗｏｄｉfferent

rangesofstimulibythereproductionmethod
andfoundthattheＴＯＩＤｗｅｒｅＬｌ４ｓａｎｄ

1００

ｐ
か
》
閏
へ
（
⑪
ト
ー
』
ヒ
メ
。
。
←
Ⅱ
。

ロヨ.【】

。ｇ､［

５０

、
０

－２０

２４Ｂ

ＤＵＲＡＴＩＯＮＩｓｅｃ）－TS

representingD％ａｓａｆｕｎｃ．

０５１

ＳＴＡＮＤＡＲＤ

Ｆｉｇｕｒｅ２・E-function，

ｔｉｏｎｏｆＴＳ．

werebothhighlysignificant［Ｆ(5,10)＝１１．１１，

p＜､Ｏ１ａｎｄＦ(4,8)＝30.26,ｐ＜,005,respectively］

andlSIxTSinteractionalsowassignificant

[Ｆ(20,40)＝2.07,ｐ＜・Ｏ５１

ＡｓｓｈｏｗｎｉｎＦｉｇ・LtheDvaluesincreased

withincreasingISLbuttherateofincrement

decreasedwithincreasingTS・ＷｈｅｎＴＳ

ｗａｓＯ､５ａｎｄ1.ＯＳ，theDvalueswerepositive

inthewholerangeoflSIandtendedto

increasｅｄｕｐｔｏ９ｓｏｆｌＳＬＯｎｔｈｅｏｔｈｅｒｈａｎｄ，

ｔｈｅＤｖａｌｕｅｓｆｏｒ２ｓｏｆＴＳｃｈａｎｇｅｄｉｔｓｓign

fromnegativetopositivewithiｎｃｒｅａｓｉｎｇｌＳＩ
ａｎｄｆｏｒ４ａｎｄ８ｓｏｆＴＳｔｈeDsshowed

negativevaluesinalllSIconditions．Ｉnthe
caseofnegativeTOEthetendenｃｙｔｏｄｅ
ｃｒｅｍｅｎｔｏｆＴＯＥｗｉｔｈｉｎｃｒｅａsinglSIhasbeen

shownintheresultsobtainedbyJamieson

andPetrusicU975a）ａｎｄNakajima（1958)，

whereassofartheincreaseofpositiveTOE
forshorterTSswithincreasｅｏｆｌＳＩｈａｓｎｏｔ

ｂｅｅｎｆｏｕｎｄ、Ｔｈｉｓｉｓｎｏｔｄｕｅｔｏａｄｅｌａｙｉｎ

Ｓｓ，response．Ｉnfactthereactiontimetends

toincreaseasthefore-periodincreases，ｂｕｔ
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3.64sforseriesstimulirangingfrom0.2ｔ０

１．５ｓａｎｄ０．３ｔｏｌ２ｓ,respectively，Anapplica‐

tionofadaptation-leveltheory（Helson，1964）
ｔｏｔｈｅｄｅｔｅｒｍｉｎａｔｉｏｎｏｆＴＯＥａｎｄＴＯＩＤis

basedonsuchcontextualeffect、Ｆｒｏｍthe

viewpointofframeofreferencelSIaswell
asstandarddurationshouldbetakeninto

considerationinanyexperimentsontime

perception・

Inthemutualeffectsfoundincomparison

ofapairofdurations，ｔｈｅquestionsoften
arisewhetherthedirectionofeffectsisfor‐

wardorbackward，Ｌｅ.，thefirstduration

affectsthesecoｎｄｏｎｅｏγU2ceD”sα，andalso

whetherTOEisaperceptualphenomenonor

aresponsebias・Inthereproductionmethod

thelatterproblemshouldbecarefullycon‐

sideredbecauseSsisrequiedmoreactive

operationforreproducingadurationappeared

equalｔｏａｇｉｖｅｎＴＳｗｈｉｌｅｔｈｅｙｐｅｒｃｅｉｖｅＴＳ

ｐassively、Thenextexperimentwasplanned

toexaminetheseproblems．

１
２

ｓ
Ｓ
Ｒ

|←Ｔｌ

ｆ
Ｋｅｙ

Ｆｉｇｕｒｅ３・Ｓｅｑｕｅｎｃｅｏｆｔｈｅｔｈｒｅｅｓｔｉｍｕｌｉ，ＴＳｌ，TS2

andreproduction（ＴＲ１ｏｒＴＲ２)．

colorappearedinthethirdi、advance，they

couldnotanticipateaduratioｎｔｏｂｅｒｅｐｒｏ‐

ducedTS1orTS2、Thismaybeusefulfor

preventingSSfromusinganycuesforthe

estimationofdurationsuchascountingbreath‐

ing，ａｎｄｓｏｆｏｒｔｈ・

Inthisexperimentfivedurationswere

presentedasTS1andTS：０．５，１､０，２．０，４．０，

and８．０ｓ、ＴＳ１ａｎｄＴＳｗｅｒｅｖａｒｉｅｄｉｎ‐

dependentlyofeachother・Theredand

greenlightswereusedonｅｆｏｒｅａｃｈｏｆＴＳ１

ａｎｄＴＳｉｎｅｖｅｒｙｓｅｓsion，Ｈｅｎｃｅｔｈｅｃｏｍ‐

binationof25TSconditions（TS1xTS2L2

colors（redandgreenLand2reproduction

conditions（TR1forTS1andTRoforTSJ

yieldedlOOtypesoftriaLTheexperimental
trialsconsistedoffourl/２hrssessions，ｔｗｏ

ｓｅｓｓｉｏｎｓｐｅｒｔｗｏｄａｙａｆｏｒｅａｃｈＳ、During

eachsession，eachoflOOtrialtypeswas

presentedinrandomorder・

Thecontrolexperimentwascarriedout

beforetheexperimentaltrialsstatedabove
Theconditionsofthecontrolｗｅｒｅｔｈｅｓａｍｅ

ｉｎａｌｌａｓｐｅｃｔｓａｓＥｘｐ・ＩｅｘｃｅｐｔｔｈｅｌＳＩｃｏｎ‐

ditions、Therewasanemptyintervalinstead

ｏｆＴＳ２ｂｅｔｗｅｅｎＴＳ１ａｎｄＴＲ，andempty

interval（＝ISI）ｗａｓeither１．０，１．５，２．０，３．０．

５．０，ｏｒ９．０ｓ，ｗｈｉｃｈｗａｓｅｑｕａｌｔｏｅａｃｈ（TSs

十1)SThestandarddurations（ＴＳ｡）ｗｅｒｅ

ｔｈｅｓａｍｅａｓＴＳ１ｓ・Ｅａｃｈｏｆｔｈｅ６０ｃｏｍｂｉｎａ‐

ｔｉｏｎｓｏｆ５ＴＳｏＳ６１ＳＩｓ，and2colorsoflight

(redandgreen）waspresentedrandomlyin
eachsession・ＥａｃｈＳｗａｓｒｕｎｆｏｒａｔｏｔａｌ

ｏｆ４ｓｅｓｓｉｏｎＳｔｗｏｐｅｒｄａｙｆｏｒｔｗｏｄａｙｓ．

ＥＸＰＥＲＩＭＥＮＴＩＩ

Ｍｅｔｈｏｄ

S"〃ｃｃ/s

Threelaboratorystaffandthepresent

authorservedasSs、Ｔｗｏ（ＴｋａｎｄＴｍ）of

themparticipatedinExp、Ｌ

Ａ”αγａｍｓα"‘ｐγOCC`"γe

Theapparatuswasidenticaltothatused

inthepreviousexperiment・EachSwas

testedindividuallyunderthefollowingcondi‐

tions・Threelightstimuliwerepresented：
Therewasnointervalbetweenthe5rstlight

andthesecondone；ｔｈｅｔhirdlightedwith

anintervaloflsafterthesecondlightter‐

minatedColoroflightswaseitherrｅｄｏｒ

ｇｒｅｅｎａｎｄｔｈｅｃｏｌｏｒｏｆｓｅｃｏｎｄｌｉghtwas

differentfromthefirstone、Sswereasked

toreproduceeitherthefirstduraton（ＴＳ,）
orthesecondduration（TSJbyswitching

offthethirdlightwhenjudgedthethird

durationtobeｅｑｕａｌｔｏｔｈｅｆｉｒｓｔｏｒｔｈｅｓｅｃｏｎｄ

(seeＦｉｇ．３)．ＴｈａｔｉＳｏｕｔｏｆｔｗｏｄｕｒａｔｉｏｎｓ，

ＴＳ１ａｎｄＴＳ２，ｔｈｅｄｕｒａｔｉｏｎｏｆｔｈｅｓａｍｅｌｉｇｈｔ

ｉｎｃｏｌｏｒａｓｔｈｅｔｈｉｒｄｌｉｇｈｔｗａｓｔｏｂｅｒｅｐｒｏ‐

duced・ＳｉｎｃｅＳｓｗｅｒｅｎｏｔｔｏｌｄａｂｏｕｔｗｈｉｃｈ

ReBults

Themeanreproducedduration（ＴＲ）ｏｆＴＳ１

ａｎｄＴＳ・collapsedoverallcombinationsof￣



5８ 社会学研究科紀要第３６号１９９３

８０

、

:唇ダニ:
:／:二・ :／//

４

2０

に
』
ｌ
｛
○
山
里
」
Ｚ
］
一
三
」
⑩
．
「
ロ
く
］
く
つ
○
四

０５
ＳＷｋ ＳＩＴ、

８
４
２

Ｃ
Ｏ
０
①

０．５１．０２．０４．０日「 ､５１.ＵＺＯ４０ＢＣ

ＤＵＲＡＴＩＯＮ（ＳＥＣ）－TS

Figure4・ＣｏｍｐａｒｉｓｏｎｂｅｔｗｅｅｎＴＲｓｆｏｒＴＳ１ａｎｄＴＳｏｆｏｒｅａｃｈＳ．▲凸

ＴＳｓｆｏｒｅａｃｈＳsarepresentedasdatapoints

inFi９．４．Filledandopencirclesinthe

iigurｅｒｅｐｒｅｓｅｎｔＴＲ１ｆｏｒＴＳ１ａｎｄＴＲｏｆｏｒ

ＴＳ２，respectively・Ｉｎｔｈｅｓａｍｅｗａｙａｓｔｈｅ

ｒｅｓｕｌｔｓｏｂｔａｉｎedbythepreviousexperiment

(KozakiandKozaki,1976a；1976b),ｔｈｅｃｉｌｒｖｅｓ

ｏｆＴＲａｓａｆｕｎｃｔｉｏｎｏｆＴＳｏｎｌｏgJogplot

consistedoftwosegments，ｔｈａｔｉｓ，ｔｈｅｙｅｘ‐

hibitadiscontinuityintheneighborhoodof
２ｓｏｆＴＳ

Ｍａｋｉｎｇａｃｏｍｐａｒｉｓｏｎｂｅｔｗｅｅｎｔｈｅｄａｔａｆｏｒ

ＴＳ１ａｎｄＴＳ２，ｉｔｉｓａｐｐａｒｅｎｔｔｈａｔｅａｃｈＴＲ２

ｆorTSoisgreaterinmagnitudethanthe

correspondingTR1overallTSconditions

rangingfrom０．５ｔ０８ｓ・Theseresultsreveal

afactthatTS2hadabackward-compression

effectonTSrAnotherevidencetowarrant

thiseｆｆｅｃｔｉｓｇｉｖｅｎｉｎＴａｂｌｅｌｉｎｗｈｉｃｈＴＲ１

ｆｏｒＴＳ１ｆｏｌｌｏｗｅｄｂｙＴＳ２ａｒｅｃomparedwith

thecontroldata（ＴＲ｡）withoutTS2・Ｃｏｍ‐

parisonbetweenTR1andTROindicatesthat

TabIeLComparisonbetweenTRs(sec）ｆｏｒＴＳ１

ａｎｄＴＳｏ（＝TSlwithoutTS2)．

ＴＳ(sec）

ＳｓＯ５1.0２．０4.08.0

ＴＲ１

ｋ
ｋ
ｍ
ｚ

Ｗ
Ｔ
Ｔ
Ｋ

0.568

0.792

0.551

0.549

０．８６５

1.085

０．７５６

0.789

１．３４３

1,276

1.310

1.307

２．４５２

１６０１

３．０９３

２．５５２

４．５６１

3.081

６．８８８

5.022

ＴＲＣ

(control）

Ｗｋ0.694

Ｔｋ０．７５２

Ｔｍ0.722

Ｋｚ０．５７４

1.193

1.037

1057

０．９６９

2.002

1.540

1.663

1.572

３．３４４

２．３２５

３．６１３

２．６６４

５．６２１

3.580

7.535

５．１５０

thereproduceddurationwasreduceｄｂｙ15.6％

inaveragebyinterpolatingTS2betweenTS1

andthereproduction，thoughtherewasno

systematicchangeinpercentageofthedif‐

ferencebetweenTR1andTRotoTRo[P(Ｄ)＝

100×(ＴＲ１－ＴＲ｡)/ＴＲ｡］ｗｉｔｈｖａｒｙｉｎｇＴＳ

ＭｅａｎＰ(Ｄ）ｗａｓ-10.17,-17.72,-22.04,



5９ＡＮＥＸＰＥＲＩＭＥＮＴＡＬＳＴＵＤＹＯＮＴＩＭＥＯＲＤＥＲＥＦＦＥＣＴＳ

thedifferencebetweenTR1andTR2might

correctlypredictthenegativeTOEobserved
inthecomparisonofduration、Sincetheir
experimentswerelimitedtothep-function
withconstantTＳ’４ｓ，whethertheprediction
ofTOEfromthedifferencebetweenTR1

andTR・holdgoodwiththee-function，
especiallywiththepositiveTOEfoundfor
shorterdurationsinthepresentexperiment，
wouldbelefttofurtherstudies．

Tabに２．ComparisonbetweenTRsfｏｒＴＳｏａｎｄ

ＴＳｏ･ＥａｃｈｖａｌｕｅｗａｓｃａｌｃｕｌａｔｅｄｂｙａｆｏｒｍｕＩａ，

（TR2-TRoyTRo．

ＴＳ(sec）

ＳＳＯ､５1.04.0２．０8.0

０．０８２

０．８３２

－０．１１７

０．１７２

０．１７８

0.073

-0.082

０．３９１

－０．１２５

００２５

－０．０３９

０．３０３

－０．１２０

－０．１０４

－０．０３８

０．０６０

－０．１３１

0.036

０．０６９

０．１３６

ｋ
ｋ
ｍ
ｚ

Ｗ
Ｔ
Ｔ
Ｋ

-17.00,ａｎｄ-10.97ｆｏｒＴＳｏｆＯ､5,1.0,2.0,

4.0,and，８．０ｓ，respectively・Ｔｈｅｓｅｖａｌｕｅｓｏｆ
Ｐ(Ｄ）ａｒｅconsistentwiththee-functionob‐

tainedinExp､１．Especiallyｆｏｒ０．５sandLOs

ofTSDsinExp､Irepresentedthepositive

TOE，whileＰ(Ｄ）valueswerenegative・

Ｔｈｕｓｉｆｉｔｉｓｐｒｅｓｕｍｅｄｔｈａｔａｓｉｍｐｌｅｓub

tractivｅｒｅｌａｔｉｏｎｂｅｔｗｅｅｎＴＲ１ａｎｄＴＲｏｃor‐

respondstothemagnitudeofTOEandits

sign,positiveornegative，ｎｏｔｏｎｌｙｔｈｅｅｆｆｅｃｔ

ｏｆＴＳｏｏｎＴＳ１butalsothereversedeffect，

TS1onTSshouldbeexpected，

ActuallytheTS1showedatendencyｔｏ

ｂｒｉｎｇａｂｏｕｔａｎｉｎｃｒｅｍｅｎｔｉｎｔｈｅＴＳｏｒｅ‐

production、SincetheintervalbetｗｅｅｎＴＳ，

andthereproductionwasheldatls，ｔｈｅｄａｔａ

ｏｆＴＲ・ｗｅｒｅｃｏｍｐａｒｅｄｗｉｔｈｔｈｅＴＲｏａｔＩＳＩ
ｏｆｌｓ・ＥａｃｈｖａｌｕｅｆｏｒｅａｃｈＳｉｎＴａｂｌｅ２

ｗａｓｏｂtainedbydividingthedifference

bｅｔｗｅｅｎＴＲｏａｎｄＴＲＯａｔｌｓｉｎｌＳＩｂｙＴＲＯ，

i､e､，（ＴＲ２－ＴＲ｡)/ＴＲｏ・Althoughtherelative

differencesｂｅｔｗｅｅｎＴＲｏａｎｄＴＲＯａｒｅｎｏｔ

ｎｅｃessarilycoincidentbetweenSs，inspection
ofTable2revealsafactthattheTSos

longerthan2stendedtobeoverestimated

relativelytＯＴＳ｡，whiletheTSosshorterthan

ls，ifremotelycompared，tendedtobe
underestimated，JamiesonandPetrusic(1975）

alsohaveobservedthesameeffectintheir

experimentinwhichtheeffectofpairing4‐
sec-durationstimuliwereexamineｄｉｎｓｉｘ

ｌＳＩｓｒａｎｇｉｎｇｆｒｏｍｌｔｏ２６ｓ、Boththefirst
durationandthesecoｎｄｏｎｅｏｆｔｈｅｐａｉｒｗｅｒｅ

ａｆｆｅｃｔｅｄｂｙｅａchother，Ｌｅ.，ＴＳ１ｗａｓｕｎ‐

derestimatedandTS2wasoverestimated

relativelytounpaireddurations（TSC)，and
hencethesemutualeffectshaveｂｅｅｎノ”"ze‘

Ｐａｉｒｊ"ｇａｌ【ｂｃｔｓｂｙｔｈｅｍ・Theyfurthersug‐

gestedthatanapprop｢iatemeasuredescribing

GeneralDigcuBBion

Thepresentexperimentsconfirmedsome
factswhichhavepreviouslybeenfoundand
foundafewnewfacts，

Withinthelimitsofthepresentexperi‐
mentalconditionsitseemsthattheduration

of2smaybeofdeepsignificance・Inthe
psychophysicalfunctionobtainedbymeans
ofthereproduction，ｔｈｅｔｒａnsitionorbreak
pointisintheneighborhoodof2s、The
time-orderindifferencedurationcenterson2s

eventhoughtheTOIDtendstolengthenas
lSIincreases、AsregardslSLiflSIisshorter

than２ｓ,thediscriminabilitydoesnotchange，

whereasitshowsatendencytoincreaseits

valuewithincreasinｇｌＳＩｗｈｅｎｔｈｅＩＳＩｉｓ
ｌｏｎｇｅｒｔｈａｎ２ｓ・Thesefindingssuggestthat
theexperimentaltaskanditsunderlying
perceptualprocessesmayvary，depending
uponwhetherthedurationtobeestimated

orreproducedisshorterorlongerthana
criticaldurationof2s・Howthecritical

durationisdetermiｎｅｄｍａｙｂｅｍadeclear

throughtheexperimentsunderway，inwhich

therangeofdurations，methodofestimation，

experimentaltasks，andsofortharevaried・
TheTOEobserevedinestimationandｒｅ‐

productionofdurationischaracteristically
differentfromtheTOEfoundinotherper‐

ceptualmodalities、Ｉｎｐ－ｆｕnctionofduration，
ＤｖａｌｕｅａｓａｍｅａｓｕｒｅｏｆＴＯＥｉｎｃｒｅａｓｅｓwith

increasinglSIregardlessofiｔｓｓｉｇｎ，positive

ornegative，whereastheTOEobtainedin
othermodalitiestendstochangeitssignfrom

positivetonegativewithlSI､AswelLe-
functionindurationdiffersfromtheone

observedinothermodalities，ｅ､ｇ､，ｉｎｃｏｍｐａｒ‐

ativejudgmentsofloudnesstheincreaseof
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stimulusdurationresultedintheincreaseof

thepositiveTOE（Wada，1937)．Inpsycho‐
physicaldiscriminationtasks，Allanand

Kristofferson（1974）concludedthatduration
discriminationdiffersfromdiscrimination

alongotherstimulusdimensions・Ｉｔｉｓｕｎ・

reasonablefromthesereasons，therefore，that

theoriesorhypotheseswhichaｃｃｏｕｎｔｆｏｒＴＯＥ
ｏｎｔｈｅｂａｓｉｓｏｆｄａｔａｉｎstimulusdimensions

otherthanduraｔｉｏｎａｐｐｌｙｔｏｔｈｅＴＯＥｉｎ
ｃｏｍｐａrisonofdurations・

Ａｓａｍａｔｔｅｒｏｆｆａｃｔ，thesuccessivecom

parisonindurationsaswellasothermodalities

involvesthecomparisonofapresent(second）

stimulationwiththeimageortraceofthe
firststimulation、Inotherwords,itisrelated

tobothperceptionandretention、Since

Fechnerfirstproposedthememory-image

theory，mostoftheoriesinexplanationof

TOEarecloselyrelatedtomemoryprocesses、

Ｆｏｒexample,Ｋ６ｍｅｒ(1923)，Frankenhaueuser

(1959)，andBj6rkmanandHolkvistU960）

enunciatedfading-tracetheoryormodelin

duration，whichassumesthatthesecond

stimuluscompareswiththesinkingorfading

traceofthenrststimulus、Theirmodelsmay

applytonegativeTOEbutnotadequately

topositiveTOEobservedinshortduration、

Evenifinconsistentpartsoftheirmodelsare

mａｄｅｕｐｂｙｏｔｈｅｒａｓｓｕｍｐｔｉｏｎｓｓｕｃｈａｓｔhe

conceptofassimilation,theinfluenceofframe

ofreference，ａｎｄｓｏｏｎ，itisdifficulttogive

aninclusiveexplanationtothepresentresults・

Inthepresentexperiments，ｔｈｅｐｏｓｉｔｉｖｅＴＯＥ
ｗａｓｆｏｕｎｄｅｖｅｎｉｎｎｏintervalbetweenstand‐

arddurationandthereproduction，ａｎｄｉｎ‐

creasedasISIincreased，anditwasfound

thattheseconddurationwasoverestimated

relativelytothesamedurationwithoutthe

iirststimuluaTherefore，ｆｏｒｍｏｒｅｃｏｍ‐
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