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Abstract

This paper explores a mechanism underlying cue-
readinesdn insight problem-solving. Cue-readinesss
concernedvith situationswherepreviously neglectedin-
formationsuddenlyandunexpectedlybecomesllumina-
tive. Fromthe view point of dynamicconstraintrelax-
ation theory (Suzuki & Hiraki, 1997), this can be ex-
plainedby constraintrelaxationcauseddy noticing fail-
ures. The theory predictsthat constraintviolations in-
creaseduring the problem-solvingprocess,and that a
specificcombinationof constraintviolationstakes place
which leadspeopleto aninsight. In this paper we exam-
ined the time-coursedifferencesof frequenciesof con-
straintviolations, and of sensitvity to the crucial infor-
mation using a rating task. Although Experimentl did
not provide supportingevidence, in Experiment2 we
foundincreasedrequeng of constraintviolationsduring
problem-solvingandthatsubjectsvho experiencednore
failureweremoresensitve to crucialinformation. These
resultsarediscussedn termsof othertheoriesof insight.

Insight, one of the mostoutstandingcognitive activi-
ties, is more and more a topic within the scopeof rig-
orousscientificinvestigation. For the pastdecadeyvar-
ious approachesave beentaken to explore the nature
andprocessesf insight (see,for example,Sternbeg &
Davidson,1995).

However, therestill remainsa mystery Peoplesome-
times find a crucial cue in a relative early stage of
problem-solving,but they cannotmale useof it. This
cue, however, suddenlyandunexpectedlybecomeslliu-
minative ata certainpoint,leadingproblem-solersto an
insight. To putit anotherway, the samecue hasdiffer-
entmeaningsduring the problem-solvingprocess.This
canbe called“cue-readinessbecausét appearsanalo-
gousto developmentaleadinesdn thatthe effectiveness
of instructionalintervention dependon the child’s de-
velopmentaktage.

A good example of the cue-readinesss found in
Kaplan and Simon (1990). They usedthe mutilated
checlerboard(MC) puzzleasa material. To solve this
puzzle,it is crucialto realizethe parity of differentlycol-
oredsquareslin orderto controlthe easeof noticingpar
ity, somesubjectsin their experimentweregivena spe-
cial boardwhereaword, Breador Butter, wasprintedon
eachsquarg(breadandbutter connoteparity), insteadof
colorsblackor pink. As they predicted subjectsoticed
parity more easily and solved the puzzle more quickly.

However, they reportedone puzzlingresult. The times
from their first mention of parity to the final solution
werelongerfor thesesubjectshanthosewho weregiven
a standardcheclerboardor blank one. While subjects
with aBread—Butteboardtook 653son averageto solve
the puzzlefrom their first mentionof parity, thosewith a
standardccheclerboardookonly 110s.

The problemimmediatelyposeghe questionf why
peoplecanmake useof thecrucialcuethatthey couldnot
do soinitially, andwhatdistinguishegheinternalstates
in thesetwo situations.

This problem cannoteasily be explained by current
theories.Theorieshasedon spreadof activation presup-
posethatthe inappropriateproblemrepresentationpre-
vent problem-solersfrom retrieving an importantcue.
If this explanationis correct,peoplecouldsolve the puz-
zleimmediatelyafternoticingtheimportantcue,because
therepresentationf the cueshouldbe activatedandthe
activationspread®verto relatedinformation.In theMC
puzzlecase subjectouldobtainaninsightimmediately
afterthey mentionedparity.

Theideaof the prepared-mingroposeddy Seifertet
al. (1995) appeardo be relevant to the cue-readiness
problem. Accordingto them,when peoplefind a stan-
dard approachinappropriate,they generatefailure in-
dicesthat mark initial problemsolving attemptsasun-
successful. Thesefailure indicesare presumedo have
the specialstatusin long-termmemory in the sensahat
they are activatedfor a longer period than other types
of memorytraces. In the incubationphasewherepeo-
ple stoptheir initial attemptsand are engagedn other
activities, a relevant cue is sometimesprovided exter-
nally, which remindsthem of their initial failure and
leadsthemto an AHA experience. We agreethat fail-
ure and externally provided information play important
roles. However, this idea cannotbe applieddirectly to
the cue-readinesproblem,becauseheirideadealswith
a situationwhere peopledo not encounteror find cru-
cial informationin theinitial phasebut aregiventhatin-
formationexternally in the incubationphase. The cue-
readinesgproblemis, however, concernedvith a situa-
tion wherepeoplefind crucialinformationin the initial
stage.

In orderto dealwith the cue-readinesproblem,we
have developedadynamicconstraintelaxationtheoryof
insight(Suzuki& Hiraki, 1997;Hiraki & Suzuki,1998).



In the next sectionwe briefly illustratethetheory

Dynamic Constraint Relaxation

The dynamic constraintrelaxation theory consistsof
threekinds of constraints(object-level, relational,and
goal),andarelaxationmechanismThemainideais that
impasseareformedby theseconstraintsandthat quali-
tative changesrecausedrobabilisticallyby thefailure-
drivenincrementatelaxationof theseconstraints.

Constraints

Sinceit is unlikely that we are equippedwith a special
cognitive enginefor insightproblem-solvingit would be

desirablethattheoriesof insight do not involve insight-

specificmechanisms.One of the mostimportantfind-

ingsin problem-solvingesearchs thatpeopleconstruct
aproblemrepresentatiogonsistingof objects relations,
andagoalof thegivenproblem.Reflectingonthesefind-

ings, we postulatethree constraintswith objects,rela-

tions,andgoal. Althoughthe notionof constraintsn in-

sightliteraturess notnew (Isaak& Just,1995;Knoblich

etal., 1999;; Ohlsson,1992),our treatments different
from theirsandvery similarto analogy(Holyoak& Tha-

gard,1995).

Object-level constraint Thereare numerousways of
encodingobjects.However, we have a naturaltendeng
to encodethemat a basiclevel (Rosch,1978). This ten-
deng sometimeshecomesan obstaclefor insight. For
example,in the“Candle” problem,it is well known that
peopledonotnoticeapasteboarthox of tacksasaholder
of the candle.This is becauséhe basiclevel of aboxis
“box,” not a “solid body” (more abstract)or a “paste-
boardbox” (moreconcrete).

We call this tendeng the object-level constraint,be-
causeit constrainsamongpossiblealternatves, the se-
lection of a specificencodingof a single object. Note
herethat the constraintis a soft one. It is not that this
constrainfprecludesary otherencodings.

Relational constraint Relationsdefine the ways in
which objectsrelateto one another and eachobjectis
assigned specificrole within therelation. Usually, one
canrelatesomethingo othersin variousways. The box
in thecandleproblem for example caninteractwith oth-
ersin waysof containing,standingon, beingthrown to,
otherobjects. However, peopleusually selectthe “con-
tain” relationasits defaultrelation.

We callthistendeng therelationalconstraintpecause
it leadspeopleto selectspecificrelationsamongnumer
ousalternatves. This constraints, like object-level con-
straint,a softone.

Goal constraint Therepresentationf a goalinvolves
the desiredstateandevaluationfunction. This constraint
evaluatesamatchbetweempresenanddesiredstatesand
givesfeedbackto the other constraints. Thus, the goal

greatly constrainshow objectsand relationsare repre-
sented.Although a relationof a candleto otherobjects
is, by default, to light something,a relationsuchasto
glue somethingoy its wax s likely to be selectecby the
goalconstraint.

It is importantto note that theseconstraintsinteract
eachother For example,onereasonwhy the “tacking”
relationis selectedor thetackis thatthe basiclevel en-
codingof thetack enhanceshis selection.Anotherrea-
sonis thatthe goal constraintpreventsthemfrom being
thrown.

In ordinary problem-solving,theseconstraintsplay
importantrolesby eliminatinganinfinite numberof use-
lessrepresentations-However, asnotedabove, they op-
eratein aharmoniouswvay to form animpassén insight
problem-solving.

Relaxation mechanism

It is importantto notethateachconstrainis notconstant
duringproblem-solvinghut thatits strengthchangesly-
namically In the courseof problem—solvingthe mis-
match computedby the goal constraintdecreaseshe
strengthsof initially dominantconstraintswhich leads
to anincreasen the probability of constraint-violations.
Whenspecificconstraint/iolationsoccursimultaneously
at object-level andrelationallevel, peoplereachan in-
sight.

In this constraintrelaxationprocess failure or mis-
matchdetectedby the goal constraintplays a key role.
A currentcomputationaimodel usesa sort of Q learn-
ing algorithmto relax the constraintgHiraki & Suzuki,
1998). Thebasicideais thatthestrengthof the constraint
responsibldor thefailureis reducedo somedegreeand
that the amountof the reductionis distributed to other
lessdominantconstraintdy the softmaxalgorithm(Bri-
dle, 1989).

The dynamicconstraintrelaxationtheory owesmuch
tothemulticonstraintheoryof analogy(Holyoak& Tha-
gard,1995). Typesof constraintaresimilarbetweerthe
two. Thisis partly becauséoththeoriesarebasednthe
generakharacteristicef humanproblem-solving How-
ever, a crucial differenceis thatmulticonstraintsatisbc-
tion oftenleadsto a fruitful analogy whereasconstraint
violation leadsto aninsightin insight problem-solving.
Anotherimportantdifferenceis that whereasconstraint
relaxationis purely internalin ARCS and ACME, our
theory presumegdynamicinteractionwith the external
ervironmentvia feedback.

Previous Studies

We usedtheT puzzle similarto thetangramasmaterial.
Thegoalof this puzzleis to constructhe shapeof a“T”
using four piecesdepictedin the left side of Figure 1.
At first glance,it appeargjuite easyto solve, sincethere
areonly four piecesandonecaneasilyidentify possible
positionsthat someof themshouldbe placed.However,
apilot study in additionto our own experiencesshoved
thatit is awfully difficult. It usuallytakesmorethanhalf
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Figurel: TheT puzzle:Constructa shapeof “T,” using
four pieceson theleft side.

an hour to solwe it spontaneously Furthermoremore
thanafew give up trying to solveit.

Thedifficultiescanbeexplainedby theconstraintsle-
scribedin the previous section. The object-level con-
straintin this puzzleis concernedwith the preference
for how a single pieceshouldbe placed,becauseieces
areobjectsin the problemrepresentationPeoplehave a
strongtendeny to placethe pentagorpieceeitherhor-
izontally or vertically (Suzuki& Hiraki, 1997). A pre-
viousstudyrevealedthatsubjectsplacedthis piecehori-
zontallyor vertically in about70% of their trials.

The relational constraintin this puzzleis concerned
with how one pieceis physically connectedo one an-
other The puzzleof this type hasaninfinite numberof
relations,becausene canproducedifferentpatternsby
sliding a side of a piecetouchinganother But, again,
peoplehave a strongtendeny to connecipiecessoasto
forma“good” shapewith fewerangles If this constraint
actually operateswith the goal constraintthat evaluates
the differencebetweerthe currentshapeandthe image
of T, it is predictedthat peoplespendmostof their time
filling thenotchof thepentagonThepredictionwascon-
firmedby apreviousstudywhich shovedmorethan70%
of the subjects'trials involvednotchfilling.

Experiment 1

Sinceourtheorypredictsthatthefrequeng of constraint
violation increasesiuring problem-solvingby noticing
failure,we analyzedhetime-courseof constraintviola-
tion in Experimentl. Anotherdependenvariablewas
subjects’rating score.We useda rating taskwheresub-
jectsevaluatedthe closenes®f varioustypesof combi-
nationsof two piecesto the goal. The rating materials
were a setof combinationsof the pentagonand one of
the other pieces,producedby systematicallyviolating
the constraints.To controlthe degreesof relaxation,we
divided subjectanto two groups,2-min and7-min con-
ditions. Subjectswere requiredto solve the puzzlefor
two or sevenminutesthenproceededo theratingtask.
Sincesubjectsn the 7-min conditionhave failedmore
often thanthosein 2-min condition, the theory predicts
thatthe degreeof relaxationis higherin the formerthan
in the latter (this is an empirical issueto be examined
later). If so, their ratingsshouldbe different. Accord-
ing to the theory the 7-min subjectsare more sensitive

to crucial informationin the rating stimuli than the 2-
min subjects.Hence,we expecta statisticalinteraction
betweenthe typesof stimuli andbefore-ratingimes (2-
and7-min).

Method

Subjects Participantswere 33 undegraduatestudents
withoutany prior experienceo solvetheT puzzle. They
wererandomlyassignedo 2-minor 7-mincondition.We
omittedsubjectswvho solvedthe puzzlebeforetherating
task.Resulting26 subjectg12in the2-minand14in the
7-min conditions)wereanalyzed.

Rating Materials Theratingmaterialsconsistedf 12
combination®f the pentagorandoneof the otherpieces
(big, small trapezoids,or triangle). Thesecombina-
tionsformedfour types:O—R—whereneitherconstraints
were violated, O—R+ where not object-lesel, but rela-
tional constrainwasviolated,O+R—wheretheviolating
patternwasreversed,and O+R+whereboth constraints
wererelaxed. Sinceeachtype hadthreemembersde-
pendingonwhich piecewasused(big, smalltrapezoids,
or triangle),thetotal numberof rating stimuliwas12.

Procedure The subjectsweregiventhe four piecesof
the T puzzleand a sheetof paperprinted with a 25%
reduced-sizeémage of a constructedT. Subjectswere
asledto constructheshapeof “T” usingthepieceswith
the information aboutthe time allowed to spendbefore
theratingtask(2 or 7 minutes).

In the rating task, they weretold to rate how closea
presentedstimuluswas to the shapeof T with respect
to the goal of constructingT, andto click “10” if the
stimuluswasvery close,“0” if it wasfar from the goal,
andothernumberdor theintermediarydegreesof close-
ness. Stimuluswas presentedn a semi-randonorder
that stimuli belongingto the sametype were not pre-
sentedsuccessiely. Stimuluspresentatiortime wastwo
secondsandtime for theratingwasfive seconds.

After completingthe rating task, the subjectswere
asled to resumesolving the puzzle. If subjectscould
not solve the puzzlewithin 10 minutesfrom the begin-
ning, the experimentemgave subjectghe first hint not to
fill the notch of the pentagon(the hint for the violation
of the relational constraint). When subjectscould not
solve the puzzlewithin five minutesafter the first hint,
the experimentergave the secondhint not to placethe
pentagorhorizontallyor vertically. The entireproblem-
solvingprocessewerevideo—tapedor thelateranalysis.

Resultsand Discussion

To analyzethe problem-solvingperformancewe useda
sgymentasa unit of analysisjn additionto the solution
time. A sggmentis operationallydefinedasaseriesof ac-
tionsthatwasinitiated by physicallyjoining two pieces
andterminatedby their separation.A segmentroughly
correspondso atrial thatbeginswith trying anapproach
andendsup with noticingfailure. It is worth notingthat



the notion of segmentis not a subjectve one, because
the definitionis basedonly on physicalconnectionsand
separationsf pieces.

Constraint violation To analyzethe time-courseof

constraintviolation, we divided problem-solvingpro-

cesseto four phaseshasednthesegmentysegments
afterthe hintswerenotincluded).We counteda segment
asa violation of object-lesel constraint,if the sggment
did not include the horizontalor vertical placementof

thepentagonWe counteda seggmentasaviolation of the
relationalconstraintjf the sggmentdid not have actions
to fill the notchof the pentagorby other pieces. Since
we found no differencebetweerthe two conditions,we

memgeddataobtainedirom 2- and7-min conditions.Ta-

ble 1 shaws the proportionsof constraintviolationsin

eachphase We conductedne-way ANOVAS for thevi-

olation of eachconstraintseparately We could not find

significanttime-coursdifferencein the numberof seg-

mentswherethe constraintavereviolated.

Tablel: The percentagesf constraintviolation in each
phase.

1/4 2/4 3/4 4i4
object-level constraint(%) 24 21 25 25
relationalconstrainti(%o) 36 38 38 46

Presentingvarioustypes of stimulusdid not have a
strongeffect on the problem-solvingperformance.The
proportionsof subjectswho solved the puzzle within
three minutesafter the rating task were 25% in the 2-
min condition,and28.6%in the 7-min condition. These
resultssuggesthat majority of the subjectswvereunable
to utilize the usefulinformation presentedn the rating
task. Additionally, the solutiontimeswerenot different
betweerthetwo conditions(Uz_in(12,14) = 66,ns.).

Rating Before analyzing the rating task data, it is

necessaryo examinethe assumptioraboutconstraint-
relaxation. Our theory predictsthat the more often sub-
jectsfail, the morerelaxedtheir constraintsaare. Hence,
we mustfirst examinewhetherthe subjectsn the 7-min

conditionactuallyfailedmoreoftenbeforetheratingtask
thanthosein the 2-min condition. As we expected the
averagenumberof the sggmentsbeforethe rating task
in the 7-min conditionwas45.6,while thatin the 2-min

conditionwas17.4(t(24) =7.79,p < .001).

Table2 shows therating scorefor eachtype of stimu-
lus. Althoughthe ratingsfor R—O—,R—O+,R+O—-were
not differentbetweernthe two groups,it appearghatthe
7-min subjectsrated the R+O+ type stimuli closerto
the goal than the 2-min subjectsdid. Thus, we con-
ducteda three-way ANOVA to examinethe interaction
betweenthe types of the stimulus and the conditions.
However, the interactiondid not reachthe significant
level (F(3,72) < 1,ns.), althoughtherewas a main ef-
fect of the stimulustypes(F(3,72) = 10.93,p < .005).

Pair-wise comparisonsevealedthatfor both conditions,
theR+O+typewasratedcloserto thegoalthantheother

types.

Table2: Meanratingscore.

R-O- R-O+ R+O- R+O+
2-min 273 296 390 429
7-min 2.83 3.04 394 535

Experiment 2

Theresultsof Experimentl did notsupportthe hypothe-
ses.We found no time-coursdlifferencein the frequen-
ciesof constraintviolations. Furthermoretherewasno
statisticalinteractionbetweenthe rating scoresand the
problem-solvingtime beforethe rating task. Do these
resultsdismissthedynamicconstraintrelaxationtheory?

Thereis, however, the possibility that even for the 7-
min subjectsthe constraintawvere lessrelaxed than ex-
pected. Accordingto ourtheory, onereasoris concerned
with the goal constraint. As describecdearlier the goal
constrainiplayscrucialrolesby evaluatingthe matchbe-
tweenthe goalandthe presentstateandby giving feed-
backto the constraintdor their relaxation.Actually, pre-
vious researctrevealedthat the goal constraintgreatly
facilitated problem-solvingperformancegSuzukiet al.,
1999). In that experiment,somesubjectswere given a
templatesheetprinted with an image of a constructed
“T,” andasled to cover the imageby placing the four
pieces.Providing thetemplatesheets expectedto facil-
itate the evaluationof the (mis)matchbetweenra current
stateand the goal. As expected,thesesubjectssolved
thepuzzlesignificantlyfastethanthosewithoutthetem-
platesheet.

In Experimentl, subjectsveregivena sheetof paper
printedwith animageof “T,” but thesizewasreducedo
25%. In addition, the subjectswere not allowed to put
the pieceson the sheet. This proceduremay causethe
goal constraintto operatdesseffectively. Experiment2
exploresthis possibility, by providing thetemplatesheet
andinstructingsubjectgo coverthe sheetby the pieces.

Method

Subjects Subjects were 20 undegraduate students
who had no experiencewith the “T” puzzle. None of

themparticipatedn thepreviousexperiment.Thesesub-
jectswererandomlyassignedo eitherthe 1-min or 5-

min condition. We omitted threesubjectsin the 1-min

condition and one subjectin the 5-min condition who

solvedthepuzzlebeforetheratingtask.

Materials The rating materialswere 12 combinations
of the pentagorandone of the otherpiecesusedin Ex-
perimentl.

Procedure The procedurewas basicallythe sameas
that of Experimentl, but thereweretwo modifications.



The first one was to provide subjectswith a template
sheetprintedwith animageof “T” andto askthemto
covertheimageby placingthe four pieces.The second
one wasthat the time to solwve the puzzlebeforerating
was changedrom two and seven to one and five min-
utes. This wasbecausén a previous study half of the
subjectswvith thetemplatesheesolvedthe puzzlewithin
serenminutes.

Resultsand Discussion

Constraint violation To examinethe time courseof
constraint-violation, we divided the entire problem-
solving processesto four phaseandcountedthe num-
ber of violationsin eachquarter as for Experimentl.
We omittedsggmentsafterthe hintsandmeigeddataob-
tainedfrom 1- and 5-min conditions. Although the in-
creasef theviolationof therelationalconstraintvasnot
statisticallysignificant(F (3,48) = 1.07,ns.), thenumber
of violations of object-level constraintsincreaseddra-
matically (F(3,48) = 7.89,p < .001). Pair-wise com-
parisonsrevealedthatthe violationsof object-lesel con-
straintsin thefinal quarterwashigherthanthe others.
Thelack of anincreasen the numberof therelational
constraintviolations might be due to the fact that the
templatesheetrelaxedtherelationalconstrainfrom ear
lier stagesIt shouldbe notedthat, althoughthe number
of constraintwiolationincreasediuringproblem-solving,
the constraintviolationswere obsened evenin the first
guarter It meansthat the cue-readinesproblemis in-
volved,evenwhenthetemplatesheetwasavailable.

Table 3: The percentage®f sggmentsviolating the
object-level andrelationalconstraints.
1/4 2/4 3/4 4/4
Object-level constraini(%o) 6 19 13 46
Relationalconstraint%) 40 41 47 47

Rating As in the previous experiment,we first exam-
inedtheassumptiothat5-minsubjectgailedmoreoften
than 1-min subjects.The averagenumbersof seggments
was50.7in the5-minconditionand7.6in thel-mincon-
dition (t(11) = 10.15,p < .001).

The ratings of each condition were summarizedin
Table 4. Unlike Experimentl, we obtaineddifferent
patternsof ratings. A three-wvay ANOVA (object-level
x relational constraintx before-ratingtime (1- or 5-
min)) revealeda significantmain effect of the relational
constraintfF (1,14) = 41.12 p < .001) and interaction
betweertherelationalconstraintandthe time beforethe
rating (F (1,14) = 10.06, p < .01). Although subjectsn
both conditionsgave high rating scoresfor stimuli that
violatedtherelationalconstraintthe5-min subjectgave
the highestscorefor stimuli violating both constraints,
whereaghe 1-min subjectsdid sofor the stimuli violat-
ing only therelationalconstraint.

Table4: Meanratingscore.

R-O- R-O+ R+O- R+O+
1-min 254 242 438 288
5-min  2.58 3 404 5.46

General Discussion

In this paper We proposethe dynamicconstraintrelax-
ation theory to investigatemechanismsainderlying the
cue-readinesi insightproblem-solving Our theoryas-
sumeghatinitial impassearecausedy theobject-level
and relationalconstraintsand that theseconstraintsare
graduallyrelaxed by failuresdetectedby the goal con-
straint. If our theoryis correct, two predictionscan
be made. First, constraintviolations increaseduring
problem-solvingorocessedyecauseonstraintaremore
relaxed by facing more failures. Second,for the same
reason,suddennoticing of crucial informationis more
likely obsenred in problem-solers with more failures
thanthosewith fewer. If so, the ratingsfor constraint-
violating stimuli shouldbe differentbetweerthem.

In orderto examinethesepredictions,we conducted
two experiments,usingthe T puzzle. Subjects’tasks
wereto solve the puzzleandto ratethe closenessf var
ioustypesof stimulusto the shapeof “T.” However, we
couldnotobtainary supportingresultsin Experimentl.
Thefrequencie®f constraintviolationsdid notincrease
during problem-solving,and the ratings were not sta-
tistically differentbetweenthe 2- and7-min conditions.
However, we found confirmingevidencein Experiment
2 wherethe goal constrainibperatednoreeffectively by
the templatesheet. Violation of the object-level con-
straintincreasedvhenproblem-solvingoroceededFur-
thermoretheratingsof subjectswvith morefailureswere
differentfrom thosewith fewer failuresin a predicted
way.

These results suggestthat cue-readinesss caused
by constraintrelaxation. Due to naoticing failure, the
probabilities of constraintviolations increasesduring
the problem-solvingprocesseswhich makes problem-
solversreadyto utilize crucialinformation. Anotherim-
plicationfor the problemis thatconstraintviolation ata
singlelevel maynotbesuficientfor insightandit should
be coupledwith violation atanotheievel.

It is interestingto contrastour theory with a similar
view proposedby Knoblich et al. (1999). They have
proposedhat constraintrelaxationandchunkdecompo-
sition play key rolesin insight problem-solving.Using
matchstickarithmeticproblemsthey foundempiricalev-
idencesupportingtheir theory

Although both theoriesadmit the key roles of con-
straintrelaxation,therearea numberof differencese-
tweenthe two. First, constraintsusedby Knoblich and
their colleaguesare task-specific. For example, they
listed constraintsconcerningvalues,operatorsandtau-
tology. Theseconstraintarespecificto matchstickarith-
metic problemswhich makesit difficult for their theory



to applyto alarge numberof insightproblemsthathave
no numericalvalues, mathematicabperators,or equal
sign.

Secondtheir theoryis not dynamicin the sensehat
they do not assumeary interactionswith externalenvi-
ronment. In their experiment,subjectswererequiredto
mentally transformvariousequationsto desiredstates,
which prohibitsfeedbackrom theexternalervironment.
As Seifertet al. (1995) properly claimed, we obtain
informationimportantfor modifying our internal states
aswell as achiering the goal. Therefore,their theory
of insight cannotexplain findingsin the presentstudy
suchasthetime-coursdifferencesf the frequencieof
constraint-violatiorandin theratingpatternobsenedin
Experiment2.

Third, relatedto the secondtheir theory cannotdeal
with theissueof whatrelaxesthe constraints.They pre-
dictedthe easeof relaxationbasedon the notion of the
scopeof constraints.However, what triggersconstraint
relaxationremainsunansweredln addition,the scopeof
theconstraintannofiveaprincipledexplanatiorfor the
relaxationpatternsof the constraints Accordingto their
theory the relational constraintin our study haswider
scopethantheobject-level one,becaus¢heformerbinds
morethanone elementwhereashe latterbindsa single
element.Thus,their theorypredictsthatthe object-level
constraintis moreeasilyrelaxedthantherelationalone.
However, we obtainedthe oppositepatternof relaxation
in Experiment2.

To summarizewe agreethatconstraintformsanim-
passeand that insight is achieved by constraintrelax-
ation, but opposetheir notion of purely “cognitive” in-
sightaswell astask-specificityof constraints.
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