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Toward CongruousThoughts and Information
PeterM. Goiiwitzer,Hleinz Heckhausen,and Birgit Steller
Max-Pianck-Institutflir psychologische
Forschung
Munich, FederalRepublicof Germany

Study I establishedeither deliberativemind-set by having Sscontemplatepersonalchangedecision
or implemental mind-set by having Ss plan execution bf intended personal project. Ss were subsequently requested to continue beginnings of 3 lairy tales, each describing a main character with a
decisional conflict. Analysis revealed that deliberative mind-set Ss ascribed more deliberative and
less implementational efforts to main characters than implemental mind-set Ss.In Study 2, Ss were
asked to choose between different test materials. Either before or after making their decision, Ss
were given information on deliberative and implementational thoughts unrelated to their task at
hand. When asked to recall these thoughts, predecisional Ss recalled more deliberative and less
implementational thoughts, whereas for postdecisional Ss the reverse was true. These findings
suggest that deliberative and implemental mind-sets tune thought production and information
processing.

A courseof action may be conceivedrather narrowly as extending from its initiation (starting point) to its termination
(endpoint). Alternatively,one may adopt a broaderperspective
that embracesthe motivationaloriginsofan actionasthe actual
starting point andthe individual'sevaluativethoughtsaboutthe
achievedaction outcomeasthe final end point. In the present
article,we takethis broaderperspectiveand segmentthe course
of action into four distinct, sequentialphases(Heckhausen,
I 986).
The first segmentis the predecisionalphase,wherepotential
action goalsentailedby a person'smany wantsand wishesare
deliberated.When a decisionto pursue one of thesegoalsis
made,a transition to the postdecisional(preactional)phase
takesplace,wherethe individual becomesconcernedwith implementingthe chosengoal.However,this phaseendsand the
actionalphasestartswhenactionsgearedtoward achievingthe
chosengoal are initiated.Once theseactionshaveresultedin a
particular outcome,the postactionalphaseis enteredand the
individual proceedsto evaluatethe achievedoutcome.
We postulatethat eachof thesephasesis accompaniedby a
distinct mind-set(Gollwitzer,1990).Following the lead of the
WürzburgSchool(Külpe,1904;Marbe, 1901;Watt, 1905;for
reviews,seeBoring,1950,pp. 401-406;Gibson,l94l; and
Humphrey,1951,pp. 30-131),we assumethat the characteris.:^-
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qualities of the different tasks to be solved within each phase.
That is, the different mind-sets tailor a personlscognitive appaThe help of Eva-Maria Detterbeck, Andrea Ennerst, Roswitha
Flüge, and Angelika Lengfelder in collecting and analyzing the data
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ratus to meet phase-typicaltask demands,thus creatinga special preparedness
for solvingthesetasks.This preparedness
shouldextendto a person'sthoughtproduction,to the encoding
and retrievalof infirrmation,and to the inferencesdrawnon the
basisof this information. In this article,we explorethe issueof
mind-set congruousthought production as well as the encoding and retrievalof congruousinformation. As wasdone in a
previous analysisof mind-set effectson a person'sinferences
(seeGollwitzer& Kinney,1989,on illusionof control),we limit
the analysisof cognitivetuning toward mind-set congruous
thoughtsand information to the deliberatlvemind-set of the
predecisionalphaseand the implementalmind-setof the postdecisional,but preactional,phase.
What are the issuesto which deliberativeascomparedwith
implemental mind-setsare attuned?To answerthis question,
one must considerthe specifictasksthat needto be tackled in
the respectiveaction phases.In the predecisionalphase,people'stask is to choosebetweenaction goalssuggestedby their
wantsand wishes.The likelihood of a "good" choiceshouldbe
enhancedwhen the individual thoroughly pondersthe attrac(i.e.,expectedvalue)of
tivenessof the expectedconsequences
thesegoals.Ciearly,failing to think about the attractiveness
of
proximal and distant consequences
will lead to problematic
ciecisionsassociatedwith unexpectecinegativeconsequences.
Accordingly,the deliberativemind-set should geara person's
thinking toward the expectedvaluesof potentialaction goals.
In the postdecisional(preactional)phase,however,people
are confronted with quite a different task The chosengoal
awaits successfulimplementation.Postdecisionalindividuals
should thereforebenefit from an implemental mind-set that
guidesiheir thoughtstoward ihe questionsof when,witere,anJ
how to implement the chosenaction goal. In this phase,
thoughtsabout the goal'sexpectedvalueshouldbe distractive
rather than useful,becausethey are not immediatelyrelatedto
implementationalissues.
The classicdefinition of mind-set ('Einstellung") as ad-
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vanced b1,'the Würzburg Schooi suggeststhat mind-set effects
are basedon cognitive processesthat promote solving the task
that stimulated the rise of the mind-set. With respectto deliberative and implemental mind-sets. these may be conceivedof as
c o g n i t i v ep r o c e d u r e sr e i a t i n g t o h c u ' o n e c h o o s e sb e t u ' e e n
various goal alternativesor to the planning of actions one must
take in order to attain a chcsen goal, respectively.A deiiberative
minti-sei shouici, for instance, entaii proceciuresof weighing
pros and cons, whereasan implemental mind-set should entail
proceduresof timing and sequencingof goal-oriented actions.
As Smith and Branscombe (1987) pointed out in their proceCural model of social inferences,cognitive procedures may
transfer from a training (priming) task to a subsequent(test)
task. Ifthese procedures are sufficiently strengthenedthrough
intensivepractice in the training task, and ifthere is overlap in
the applicability of procedures, transfer is very likely. This
model suggeststhe following test of the postulated effects of
deliberative and implemental mind-sets: If we succeed in creating strong deliberative and implemental mind-sets by either
having subjects intensively contemplate potential goals or plan
the executionof a chosen project (training task), we should find
the postulated mind-set effects in an unrelated subsequent task
(test task). A prerequisite would be that the subsequent task
allows for those cognitive procedures that were strengthened in
the training task, that is, the cognitive procedures characteristic
of a deliberativeor implemental mind-set.
Experiment 1, testing the postulate of mind-set congruous
thought production, was designed along this premise. Subjects'
flrst task (training task) was to either thoroughly contemplate
an unresolved decisional problem of their own (deliberative
mind-set)or to make a detailed plan ofhow to pursue a pressing
personal project (implemental mind-set). Then they were confronted with a second, ailegedly unrelated task (test task) that
requestedthe spontaneousproduction ofideas. Becausethese
ideas could be deliberative or implementational in nature, we
expected both deliberative and implementai mind-sets to guide
thought production in a mind-set congruous direction.
This transfer assumption allowed us to go beyond a recent
experiment reported by Heckhausen and Gollwitzer (1987),
where the thoughts of deliberative and implemental mind-set
subjectswere sampled during the training task. In this study, the
classification ofthe reported thoughts clearly evidenced cognitive tuning toward mind-set congruous thoughts. This study,
however, lacks an unrelated test task, and therefore the results
might be based on experimenter demands.
Exoeriment 1: Ascribing Deliberative and

Impiementationai Eft-ortsto Others
Askingsubjectsto deliberateunresolvedpersonalproblems
that arependinga changedecisionshouldcreatestrongdeliberativemind-sets.Alternatively,askingsubjectsto plan the execution of chosenprojectsshouldevokestrongimplementalmindsets.Other experimentshave indicated that deliberativeand
implementalmind-setscan reliablybe producedthroughsuch
a procedure(Gollwitzer,Heckhausen,
& Ratajczak,1990;Gollwitzer& Kinney,1989).Accordingly,in the presentexperiment
onethird of the subjectswerefirst askedto namean unresolved.
personalproblem (e.g.,Should I movefrom home?or Should I

terminate my college education?)and then asked to contemplate whether or not to make a respectivechangedecision. Another third of the subjectswere to indicate a personal goai or
project they planned to executein the near future (e.g.,moving
from home or terminating one's college education) and ihen
were to plan when. where, and how they wanted to accompiish
it. The finai third, a control group, were askedto passivelyview
nature siides.
We tested whether deliberative and implemental mind-sets
tune people'sthought production in a mind-set congruous direction by asking subjects to fabricate ideas on an unrelated
secondtask. To this end, we presentedsubjectswith the beginnings of three fairy tales in which the main character of each
story faced a different decisional conflict (e.g.,a king had to go
to war, but had nobody to whom he could entrust his young
daughter). Subjects were asked to spontaneously compose the
next three sentencesfor each ofthese fairy tales.
The mind-set congruency hypothesis implies that deliberative efforts (i.e., contemplating possible goals) are most frequently ascribed to the main characters of the stories in the
deliberative mind-set condition, less frequently in the control
condition, and even lessso in the implemental mind-sei condition. In contrast, implementational efforts (i.e.,executing a chosen solution to the conflict) should be most frequently ascribed
in the implemental mind-set condition, less frequently in the
control condition, and least frequently in the deliberative mindset condition.

Method
Subjects
The 97 participantsweremalestudentsat the Ruhr-UniversitätBochum. Up to 4 subjectswereinvited to eachexperimentalsessionand
randomlyassignedto one ofthree conditions.Subjectswererecruited
on the premisethat they werewilling to participatein two different
studies,one oil people'spersonalproblemsand projects,the other a
test oftheir creativirySubjectswereseparatedby partitions,suchthat
they could easilyview the experimenterbut noneofthe other participants. They were paid DM 10 (approximately$5.50) for participating.

Design
Subjectsin eithera deliberativeor implementalmind-setwereasked
to continuethree different,incompletefairy tales.Subjects'stories
were analyzedwith respectto whether deliberativeor implementational effortswere ascribedto the main charactersof the fairy tales.
Subjectsin the controi conciitionpassivelyviewedphotographsof
variousoutdoorscenes
beforereceivingthe fairy tales.

Procedure
Cover story. The female experimenter explained that subjects would
take part in two different experiments. In the first experiment, subjects would be requested to reflect on p€rsonal issues or on nature
photographs. Subjects were told that this study was designed to answer
the question of whether intense reflection on personal issues wouid
help people act more effectively in everyday life. In the second experi
ment their creativity would be tested. For this purpose, three different
creativity tasks would be used, all of which would request the spontaneous creation of ideas.
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In order to ensure that subjectsperceived the two experiments as
unrelated, the format of the written materials rvas different in each
study (e.g.,tvpeflace.color of paper. and writing style).In addition. the
materiais of each alleged experiment were distributed and collected
separatel-v.
Del ib erative and itnplentental mind- set m anipu lat iott. Deiiberative
mind"set subjectswere asked to weigh the pros and cons of making or
not making a personal changeCecision.First, they had to indicate an
unresolved personal problem (e.g.,SiroulciI switch my major?). Then
they were to list both potential positive and negative,short-term and
long-term consequences(i.e..to elaborate on the expected value). In
contrast, implemental mind-set subjectswere asked to plan the implementation of chosen personal projects. They were instructed to first
name a personai project they intended to accornplish*'ithin the following 3 months (e.g.,to move from home). Then they had to list the five
most crucial implementational steps and commit themselves to when,
where,and how to executethese steps.
As a manipulation check, both groups of subjectswere then askedto
fill out a final questionnaire consisting of the following items:
"On
l.
the line below, pleaseindicate the point that best represents
your distance from the act of change decision." (For this purpose, a
horizontal line of i 3 cm was provided. The starting point was labeled
"far from having made a change decision," the 6.5-cm mark "act of
"past
having made a change decichange decision," and the end point
sion.")
"How
2.
determined do you feel at this moment?"
"Do you
feel that you havecommitted yourself to a certain impie3.
mentational course of action?"
4. "Do you feel that you have committed yourself to make use of a
certain occasion or opportunity to act?"
Items 2-4 were accompanied by unipolar 9-point answer scalesranging from not at all to very.
Control subjecls. Subjects in the controi condition received a booklet- containing numerous black-and-white photographs depicting
various nature scenes. Subjects were instructed to passively view the
pictures for about 30 min (i.e., the amount of time deliberative and
implemental subjects needed to complete their tasks). Thereafter, the
alleged second experiment was started.
Dependent variable. The experimenter began the alleged second
study by distributing three different fairy tales, the order ofwhich was
counterbalanced across conditions. Subjects received the following instructions:
All ofthese fairy tales end at a certain point in the plot. You are to
fill in the next three sentencesofeach fairy tale. You should not
write a "novel," and the fairy tales need not have an ending. When
continuing the stories, give free rein to your fantasy and dont
hesitate to write down your own creative thoughts, however unusual they may be. After you have finished the three sentences,
please go on to the next fairy iaie.
The first fairy taie read as foliows:
Once upon a time there was a king who loved the queen dearly.
When the queen died, he was left with his only daughter. The
widowed king adored the little princess who grew up to be the
most beautiful maiden that anyone had ever seen.When the princessturned 15, war broke out and her father had to go to battle.
The king, however,did not know ofanyone with whom he could
entrust his daughter while he was awav at war. The king. . . .
The second fairy tale was about a king who had a huge forest by his
castle. One day he had sent out a hunter into the lorest who did not
return. The two hunters he sent to look for the lost hunter also failed to
return. The third fairy taie described a rather hedonistic tailor who
had attended a christening party out oftown. Late at night and after a

lew drinks too man-v,he was on his wal. home and got lost in a dark
tbrest. He suddenl-vfound himself standing in front of a huge rock wall
with a passagejust largeenoughto permit a person to pass.
Tiutught prodtiction scoring. Subjects'stories rvere scored b,v''two
independent blind raters. The raters proceeded as follows: First. they
uncierlinedverbs relatingtc the main characterso ithe three fairy taies.
Then, the.vclassifiedthe episodesdenoted by these verbswith respect
to whether the main charactertackled the predecisionaltask ofchoosing between action goals cr the posldecisionai rask of impiementing a
chosenaction goal. For this purposera coding schemewas developed;
two mutually exclusivecategoriesare depicted in the Appendix. Each
depending on
category could be check-markedas often as necessar-v,
hovr many relevantepisodesthe subjects'storiescontained. Eightl.qns
percent ofthe episodescould be placedinto the categoriesprovided by
"unassignable
epithe coding scherne;the rest formed the category
sodes" (197").Agreement between raters was determined by counting
"hits,"
the number of
defrned as classifications on which the two raters
agreed. Interrater reliability was high, with 917oof the ratings being
hits.
Debriefing. When the subjectshad finished working on the third
fairy tale, the experiment was terminated and the subjects were debriefed. During the debriefing session,we probed whether subjects
perceived the two experiments as related or not. As it turned out, subjects were only concerned with how well they had performed on the
creativity task. None ofthe subjectsraised the issueofthe two experiments being potentially related or reported suspicions after being
probed.

Results
Equivalenceof Groups
Deliberativeand implemental mind-set subjectsdid not
differ in the ciomainscoveredby their problemsand projects,
respectiveiy.
Unresolvedpersonalproblems(deliberativemindsetsubjects)and personalprojects(implementalmind-setsubjects)were classifiedaccordingto three different domains:career-related(42Vo),lifeslyle-related (3| Vo),and interp ersonal
(21V), the percentagesbeing basicallyidentical for both unresolvedpersonalproblemsand personalprojects.
The three groupsof subjectsalso did not differ significantly
in the number of words they wrote when continuingthe three
fairy tales:M : 110.2for the deliberativemind-setgroup,M:
112.5for the implementalmind-setgroup, and,M: I19.7 for
the controlgroup,F(2,84) : .52,ns.
Manipulation Checks
Subjectshad indicated their proximity (in time) to the act of
making a changedecisionon a horizontal line. Nearly all(24 of
26) cieliberaiivemind-sei si-ibjects
indicated that they had noi
yet madethe decision.The reversewasfound for implementai
mind-setsubjects;25 of 26 subjectsindicatedthat they had
alreadymade the decision.In addition, deliberativemind-set
subjects(M: 4.6) felt lessdeterminedthan implementalmind(M:8.2), F0, 50) = 50.8,p < .001.Implemental
setsubjects
mind-setsubjects(M:1 .6) felt morecommittedto executinga
certain implementationalcourseof action than deliberative
(M: 5.q, F(l, 50)= 26.6,p< .001;thesame
mind-setsubjects
pattern held true for feelingsof commitment with respectto
makinguseof a certainoccasionor opportunityto act(M: 6.1
v s .M : 5 . 1 ) , . F ( I , 5 0=) 4 . 6 ,p < . 0 4 .
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TableI
Mean Deliberativeand ImplementationalEforts Ascribedto the Main Charactersof the
ThreeFairy Tales
Mind-set conditions

Deliberative

Control
(n: 35)

Implementai
(n: 26)

1.00
5.81

0.7t
6.94

0.38
7.85

Type ofascribed efforts
Deliberative
Implementational

4.06*
g.4g**

.21*
.29**

Nole. Means reflect the number of episodes in which subjects ascribed either deliberative or implementational efforts.
* p. .05. ** p. .01.

DependentVariables
To analyzesubjects'stories,episodesascribingdeliberative
effortsto the main characters(i.e.,deliberatingactiongoalsand
turning to others for advice)were added togetherto createa
deliberativeefforts index; actual acting on a chosengoal and
thinking about the implementationof the chosengoal were
addedtogetherto form an implementationaleffortsindex (see
Appendix). Scoreson theseindices were submittedto further
analyses.
To test the hypothesisthat ascribingdeliberativeand implementational efforts variesin a mind-setcongruousdirection,
two one-wayanalysesof variance(ANOVAs)with linear contrast weights(seeRosenthal& Rosnow,1985)wereconducted.
For ascribingdeliberativeefforts,theseweightstestedthe hypothesisthat the highestfrequencieswould be obtainedamong
deliberativemind-setsubjects,followedby control subjectsand
then implementalsubjects;for implementalefforts,the highest
frequencieswould beobservedamongimplementationalmindset subjects,followedby control subjectsand then deliberative
subjects.These analysesrevealedthat ascribing deliberative
and implementationaleffortssignificantlyvariesin a mind-set
and
congruousdirection,,F0,84): 4.06,p < .025(one-tailed),
respectively.
Pearsoncoeff'(1, 84): 8.48,p < .005(one-tailed),
ficientsobtainedby correlatingascribingdeliberativeand implementationaleffortswith the respectivelinear contrastcoding of mind-set conditions underlined these results(seeTable 1).
When the frequenciesof ascribingdeliberativeand implementationaleffortsweresubmittedto an ANOVA with ascribed
efirrt (deliberativevs. implementational)as a within-subjects
variableand condition (deliberative,implemental,and control
variabie,a significanimain effect
group)as a between-subjects
of ascribedeffortemerged,F(1,84): 322.5,p < .001,which is
qualifiedby the predictedinteractioneffect,F(2,84) : 4.65,
p : .0 I 5. Wecheckedwhetherthe patternof datais differentfor
each of the three fairy tales by computing a 3 x 2 x 3 (Fairy
Tale x Ascribed Effort x Condition) ANOVA. The significant
Ascribed Effort x Condition interaction effectwas not qualified by an interaction with fairy tale; that is, the three-way
interactiondid not reachsignificance(F < 1.0).In addition, the
order in which the fairy taleswerepresentedalsofailedto affect
the critical interaction(f' < 1.0).Finally, we exploredhow the
episodesthat could not be classifiedby our codingschemewere

distributed acrossconditions.Therewereno significantdifferencesamongthe conditions(F < .25).
Discussion
Subjectsrequestedto pondera personalproblemin order to
determinewhetheror not they shouldmake a changedecision
fabricatedfewerimplementationaland more deliberativeideas
when writing a creativefairy tale than subjectswho had been
askedto plan the executionofa chosenpersonalgoal.Deliberating and planning createddistinct mind-setsthat persisted
taskofwriting
evenafter subjectshad turned to the subsequent
creativefairy tales. The ideasthat spontaneouslyenteredthe
subjects'minds when inventing their fairy talescorresponded
to their deliberativeor implementalmind-sets.
All groupsof subjectsimputed more implementationalthan
deliberativeefforts to the main charactersof the fairy tales.
Apparently,the task of writing creativeendingsto unfinished
fairy talespredominantlyrelieson cognitiveprocedurescharacteristic of the implementalmind-set.As Rabkin (1979)and
Rumelhart(1975,19'77)pointedout, fairy talesseemto follow a
"good" fairy tale is not completeuntil the
certain grammar.A
problem faced by the main characteris solved.Becausesuch
solutionscommonly requirethe main characterto take action,
ascribingimplementationaleffortsis morein the styleof a good
fairy tale.Still, despitefew deliberativeeffortsascribedoverall,
we observedthe predicted mind-set congruencyeffect.However,the scarcityofascribing deliberativeeffortsin the present
study servesasa reminder that testingthe postulatedmind-set
congruencyeffectsthrough a subsequent(test)task hasits limtaskdoesnot allow for the cogniits. If working on a subsequent
tive proceduresentailedby a deliberativeor implementalmindsei (e.g..solvir,gan ariihmetic task),mind-setcongruencyeffectscannot be observed.
Studiesconductedon categoryaccessibilityeffectson social
judgmentsseemrelevantto the paradigm usedhere(Higgins,
Rholes,& Jones,1977;Srull & Wyer,1979).Assumingthat
social constructs(e.g.,kindness)are stored in memory,these
constructswerefirst primed by confrontingsubjectseitherwith
trait wordscioselyrelatedto the targetconstruct(Higginset al)
or descriptionsof relevantbehaviors(Srull & Wyer).Then, in a
presumedlyunrelatedsecondexperiment,subjectsread descriptions of a target characterwho showseither ambivalent
(Higginset al) or vague(Srull & Wyer)indicationsof possessing
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the critical personal attribute. Final11,when subjectswere asked
to rate the target character distortions in the direction ofthe
primed category were observed.Both groups of researchers
suggestedthat priming changessome propert-vof the critical
construcl's representationin mernory (i.e..acti.zationor iocation in a storagebin. respectivel, that makes it comparatively
more accessibleand nrore likel;r tc be used in inteipreting the
behavior ofthe target person.
As in these priming experiments. subjectsin Experiment I
were also exposed to ambiguous information about a target
character(i.e..the main characterof the open-endedfairy tales)
in an alleged second experiment. Hotvever, the ambiguity is
about the main character'scourse of action and not about a
potential personality attribute. We believethat subjects'ascribing of deliberative or implementational efforts was affected by
cognitive procedures (or productions; Anderson, 1983) that
have been strengthened through prior deliberation and planning processes. The activation of declarative knowledge (specific episodic and general semantic) through the contents
touched by subjects'deiiberation and pianning should have
played a minor role. This assumption is supported by the fact
that the observed mind-set effects were rather long-lived (one
quarter to half an hour), whereas conceptual priming effects
were generally extremely short-lived (a matter of seconds or a
few minutes).As Smith and Branscombe(l 987) demonstrated,
studies on category accessibility effects only manage to produce long-lasting effects (several hours) when procedural
strengthening is involved.

Experiment2: RecallingDeiiberativeVersus
ImplementationalThoughtsof Others
Experiment I demonstrated that deliberative and implemental mind-sets favor the production of congruous thoughts. This
should facilitate the task of choosing between goal options and
the task of implementing a chosen goal, respectively.However,
both of these tasks should also be facilitated by effective processingof task-relevantinformation. Therefore, one would expect that people in a deliberative mind-set show superior processingof information that speaksto the expected value of goal
options, whereas people in an implemental mind-set should
show superior processing of information that speaks to the issue ofwhen, where, and how to executegoal-oriented behavior.
Our test of the superior processingof mind-set congruous
information was also based on the transfer assumption ofsmith
and Branscombe's(1987) model of procedural strengthening
and transfer. Instead of offering deliberati.re and implemental
mind-set subjects inficrmation relevant to their decisional and
implementational problem at hand, we offered information on
other people's decisionai and implementational problems. As
this information could easily be identified as either expected
value-related or implementation-related, we expected mind-set
congruency effectswith respectto subjects'recall-ofthis information.
This information was depicted on eight pairs of slides. The
first slide ofeach pair showeda person said to be experiencinga
personal conflict of the following kind: Should I do x or not
(e.g.,seil my apartment)? The second slide presented four
thoughts entertained by the person depicted on the first slide.
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Tw'o of these thoughts were deliberative in nature. as they referred to the expectedvalue of making a change deciston.The
other two thoughts were of an implementational nature. both
addressingthe issue of when (timing) and how (sequencing)to
execute gcal-criented actions. When constructing these sentences,we used pilot subjectsto establish that both types Of
information (expectedvalue vs. implementation) were recalled
about equally weli.
A deiiberativemind-set was establishedby asking subjectsto
contemplate the choice between one of two available creativity
tests. An implemental mind-set was assumedfor subjectswho
had just chosen between tests and were waiting to start working. A control group receivedand recalled the information
without expecting to make a decision or to implement one already made.
Deliberative mind-set subjectsshould show superior recall of
the expected value-related information, despite its being unrelated to the decision subjectswere contemplating. Implemental
mind-set subjectsshould show superior recall of the implementation-related information, despite its being unrelated to working on the chosen creativity test. Control subjects were expected
to recall both expected value-related information and implementation-related information about eouallv well.

Method
Subjectsand Equipment
The participantswere69 malestudentsfrom the Universityof Munich. Two subjectswere invited to each experimentalsession.They
receivedDM l5 (approximately
$8.00)for participation.A femaleexperimenterusheredsubjectsinto separateexperimentalcubicleswhere
theyreceivedtape-recorded
instructionsthroughan intercomsystem.
Eachcubiclewasequippedwith a projectionscreen.

Design
Subjects were randomly assigned to one of three conditions. In the
deliberative mind-set condition, information on both expected values
and implementational issues was received and recalled prior to making a choice between two available creativity tesls. In the implemental
mind-set condition, subjects received and recalled this information
while waiting to begin working on their chosen creativity test. Finally,
control subjects received and recalled this information without either
expecting to make a choice or having made one.

Procedure
Cover story. Subjects were toici that two dift-erent personality traits,
that is, social sensitivity and artistic creativity, would be assessedduring the course ofthe experirnent. The experimenter further explained
that for measuring each of these traits two alternative test materials
had been prepared. It was stated that subjects would be allowed to
choosebetween test materials, becauseonly ifsubjects chose the test
material more appropriate for them personally would test scores re"true"
flect their
sociai or creative potential. The experimenter then
<iistribureci a short questionnaire consisting oitne lbliowing items: (a)
"How
creative do you think you are?" (b) "How confident are you that
you are capable of creative achievements?" and (c)"How important is it
for you to be a creative person?" Parallel questions were asked with
respect to social sensitivity. (All items were accompanied by 9-point
answer scales ranging ftom not at all to very)
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The erperimenterpreThe ärst trait measuredwassociclserr.sltn'il.r:
with
descriptions
interpersonal
short
of
trvo
different
sented subjects
conflicts. Subjectsu,ere first asked to selectthe probiem they personalll ibund most engagingand then to suggestan appropriate solution
to rhe conflict b-v writing a short essa1.Subjectsviere told that the-v
would later receive feedback concelning the usefulnessof their suggesredsolutions.
Then the experimenter turned to the presumed second part of the
experiment. that is. assessingsubjects'artisiic creativil;rSheexplained
that subjectswould create collages lrom material cut out ofdifferent
newspapers.It was the subjects' task to select various elements(e.9.,
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r ided b1 the experimenter.Finall.1 subjectsshould place the selected
elementson a white sheetof paper and arrange them so that a creative
picture emerged. When they had discovered the most appealing arrangement.they should glue the collage segmentsonto the white sheet
of paper and then hand it to the experimenter.
Most important, however, two different sets of collage materials
(black-and-whitevs. color elements)would be avaiiable for this task.
Subjectswould be given a choice becausethey could reach their full
creative potential only if they chose that set of elementsthey found
pelsonally most appealing. To help subjectschoose properly, she
would present lour black-and-whiteas well as four color slides. She
explained that theseslidesoriginated from a previous study on artistic
creativit) in which subjectshad to invent the thoughts of people depicted on the slides.Subjectsshould view all ofthe slidescarefully to
determine which set of slides(color or black and white) would bring out
their full creative potential.
However.subjectswereinstructed to relrain from making a choiceof
test material while viewing the siides. Impulsive choices,as well as
choices based on initial preferences only, were said to have proven
problematic. Therefore, subjects should take their time, lean back, and
ponder the best choice. In addition, shortly belore viewing the sample
pictures subjects were given false feedback with respect to the quality
of their performance on the social sensitivity test. All subjectswere
told that if they had chosen the alternative test material, their score
rvould have been higher than the rather modest score achieved.This
t-eedback,as well as the instructions to refrain from impulse choices,
was given for the sole purpose of stimulating intense deliberation.
htformation materials. The sample pictures were grouped into eight
pairs ofslides. Each pair consisledofa first slidethat pictured a person
said to be pondering a decisional problem (9.g.,an etderlylad-v).On the
subsequent slide, subjects read that she was reflecting on the lollowing
decisional problem: Should I invite my grandchildren to stay at my
house during the summer-or shouldn t I?
The slide also contained her thoughts on the expected value of a
changedecision:The first thought centeredon possibiepositiveconsequences (i.e.,It would be good, becausethey could help me keep up my
garden); the second thought focused on possibie negativeconsequences(i.e.,It wotil d b e bad, b ecause they might break my good china).
In addition, the slide Cepicted two thcughts related to the irnple,
mentation of a potentiai changeciecision:One iocusedon tne timing of
a necessary implementational step (i.e.,If I decide yes, thenlwon'ttalk
to the kids befuremy daughter has agreed);the other thought mapped
out the sequenceof two further implementational steps (i.e.,IJ'I decide
yes, then I'll first write my daughter and then give her a call).
Aitogether, eight different persons, each facing a specificdecisional
conflict, were presented(e.g.,a young man who pondered the question
of becominga sculptor.a young lady'whoreflectedon wherhcrro quit
her waitressingjob, and a middle-aged man who deliberatedwhether
or not to seli his condominium). Four slidesdepicting personswere in
coior, and four were in black and white. The verbal information was
aiways prdsented in the same format. The underlined parts of each

sentence(seethe example of the elderly lady above) remained analogous for each person and were written in black. The rest ofthe sentenceswere r.rritten in red.
Deliberativentind-setconditiott, Once subjectshad viewed the eight
pairs of siides. the experimenter told them that she would look for a
second set of slides that might make it easier for subjectsto make up
their minds. While shewas purportediy trying to set up this secondset.
subjectswere to fil1 their time by working on a couple of tasks.Then
the experimenter gavethe instructions for a 5-min distractor (subjects
counted the planes ofseverai different geometricai figuresdrawn on a
sheetof paper)and a subsequentrecall test (asdescribed below).When
subjectsrverefinished. the experimenter explained that she had failed
to set up the additional set of slides.Therefore, subjectsshould make
their decision based solelyon viewing the original set ofslides.
Implemental mind-set condition. Subjects were introduced to the
choice option between two sets of collage materials and were instructed to deliberateon the question ofwhich set ofcollage elements
they found most appealing. After subjects had indicated their decision, the experimenter explained that it would take several minutes for
her to bring the chosencollage elementsto the subject'scubicle.In the
meantime, the subjectswould view slidesand solvea number of different tasks. The eight pairs ofsiides were then presented;the origin of
these slidedwas described to the subjectsin the same words as in the
deliberative mind-set condition. Followine the distractor. subiects
worked on the recall test
Control condition. Control subjects were not made to either expect a
decision betweencollageelementsor work on a set of collageelements.
They were shown the slides after being told solely about their origin.
Finally, subjects' recall performance was assessedfollowing the completion ofthe distractor task.
Recall procedure. Following the 5-min distractor task, subjectswere
again shown the eight siidesdepicting the personssaid to be experiencing a decisional conflict. In addition, they were given a booklet consisting ofeight pages, each one entitled with the deliberation problem
of one of the eight characters pictured on the slides. Subjects found
those parts of the sentences printed in black on the slides that presentedthe depicted persons'lhoughts and were instructed to complete
them (i.e.,fill in the parts ofthe sentencesprinted in red on the original
siides). For this recall procedure, the slides depicting the characters
were shown in the order in which they were originally presented.
Postexperimental questionnaire and debriefing. Deiiberative and
implemental mind-set subjects were asked tö complete a final questionnaire that contained the following items accompanied by 9-point
"How important is it for
answer scalesranging from n ot at all to very:(a)
you to show a creative performance on the collage creativity test?" (b)
"How
difficult was the choice between the two sets of collage ele"How
important is it for you to work with the appropriate
ments?" (c)
"How
collage elements?" (d)
certain are you that you picked the appropriate collage elements?" (e) "I generally prefer black-and-white pic"I generally prefer
tures over color ones!" (donl agree-agree), and (f)
color pictures cver black-and-white oresl" (Conl agree-cgree).A,fter the
subjects hacicompteteci this questionnaire, the experimenter debriefed
them and paid them lor their participation.
The debriefing ivas siaried by probing for si:spicions.|.lone of the
subjects guessed our hypothesis. One subject (implemental mind-set)
guessed that we were testing whether the information associatedwith
the chosen type of material (black and white vs. coior) is recalled better- The rest ofthe subjectstook the incidental recall test as a check of
wtlgLrlcr
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*urrn-...As in cther studiesusingthis paradigm(Heckhausen& Gollwitzer,1986,1987),subjectswereprimarily concerned
with the upcomingcreativitytest, on which they wantedto givetheir
best.
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Table2
trfeanRecallof Informationon Expected
I hlueand hnplementation
Type of information
Mind-set
condition

Deliberative
Control
Implemental

Thoughtsabout
expectedvalue

Thoughtsabout
implementation

Difference

7.29
6.87
6.i1

4.88
6.63
8.r7

Q.24
-2.06

1 4 1
L.+ T

Note. Higfrer numbers indicate better recall performance.

Results
Equivalenceof Mind-Set Groups
questionnaire
Subjects'answerson the preexperimental
did
not differ betweengroups:There were no differenceswith respectto the belief in one'screativity(Ms: 5.65vs. 5.66),the
confidencein one'scapability for creativeachievements(Ms :
5.76vs. 5.72),andthe importanceassigned
to beinga creative
person(Ms: 6.94 vs. 6.67),all ,Fs< 1.0.The relativelyhigh
means(unipolar9-pointscales)indicatethat the subjectsvalued
being creativeand were quite certainof their possessing
this
desirabletrait.
questionnaire
Subjects'answerson the postexperimental
also did not indicate any differences.The importance (Ms :
4.89vs.5.17)and difficulty(I,Is: 6.35vs.6.67)of succeeding
in the collagecreativitytest wereperceivedassimilar in both
conditions,aswasalsothe casefor the perceivedimportanceof
makingthe correctchoice(Ms:5.53 vs.5.17),all Fs < 1.0.
Thesedata suggestthat deliberativeand implementalsubjects
took the collagetest as a valid meansto demonstratebeing
creative,and that they felt making the correct choice would
influencetheir performanceon this test.
Although black-and-whiteelementswere chosenmore than
(25vs.l0), this ratiodid
twiceasoftenascolorcollageelements
not differ acrossconditions,x2(1,li : 35) : .01,p :.9 1; nor did
their generalpreferencefor black-and-white
or for color collage
elements(both ,Fs< 1.0).
Dependent Variables
Recall performance scores for expected value-related
thoughts and implementation-relatedthoughtswere determined by counting the respectivethoughtsthat were recalled
correctiy Deliberativemind-setsubjectsshowedthe predicted
superiorrecallfor expectedvalue-related
thoughts(,41: 7.29)as
comparedwith implementation-relatedthoughts(M : 4.88),
(16) : 2.25,p <.02 (one-tailed).
Implementalmind-setsubjects
alsoevidencedmind-setcongruousrecall,recallingimplementation-relatedthoughts(M: 8.17)significantlybetter than expectedvalue-related
thoughts(M: 6.11),(17) :2.02, p < .03
(one-tailed).As expected,control subjectsrecalledexpected
value-relatedthoughts(luI: 6.88)and implementation-related
thoughts(M : 6.63)aboutequallywell, t(l5) : .24, ns (see
Table2).

To test the hypothesis that the recall performance for expected value-relatedand implementation-related information
varies in a mind-set congruous direction, we conducted two
separateone-wav ANOYAs with linear contrast weights. With
respectto the irnplementation-reiatedinforrnation. the weights
were set to test the hypothesisthat its recall is highest ficr implemental mind-set subjects,followed by control subjectsand then
cieliberative mind-set subjects. This analysis reveaiecia significant ,F(1,48) : 4.03, p: .025 (one-tailed);the respectivecorrelation coefficientis r(5 1) : .28, p < .025. For expectedvalue-related information, the weights were set to test the hypothesis
that this information is recalled best by deliberative mind-set
subjects. tblloweC by control subjects and then implemental
mind-set subjects,l''0, 48) = 1.02,ns:.r(51): . 15, p : . 15.
Although these findings indicate that for expected value-related information there is comparatively less mind-set congruous recall than for implementation-related information, recall
of expected value-related information and implementation-related information combined to produce strong mind-set congruous recail (as can be seen from the difference scores reported in Table 2). When this difference index is submitted to a
one-way ANOVA with linear contrast weights, a highly significant F(l, 48): 9.15, p <.003 (one-tailed),emerges;the respective correlation coefficient is r(51) = .41, p < .002. This indicates that the superior recall for expected value-related information in the deliberative mind-set group was strongly reduced
in the control group and reversed in the implemental mind-set
group.

Discussion
Deliberativemind-setsubjectsrecalledexpectedvalue-relatedinformation better than implementation-reiated
information, whereasimplementalmind-setsubjectsshowedbetter recall of implementation-relatedinformation than of expected
value-relatedinformation. This pattern of data supports our
hypothesisof superiorrecallof mind-setcongruousinformation.
Possible Confoundings
This conclusionrests on the assumptionthat the expected
value-related
information aswell astheimplementation-related
information did not differ in other features(e.g.,affectivetone
or complexity)that might be responsiblefor the recall performance of deliberativeand implemental mind-set subjects.It
might be argued,however,that implementation-relatedinformation wasmore positivein tone and that implementalmindsetsubjects,becausethey werein a comparativelymore positive
mood, had an easiertime recalling this information than deliberativemind-setsubjects.Two reasonsspeakagainstthis argument. First, it is unlikely that the implementation-related
information was more positive in affectivevalencethan the
expectedvalue-relatedinformation. becauseboth types of information entailed positiveand.negativeaspects(i.e.,pleasant
and unpieasantactions.rs.positiveand negativeconsequences,
respectiveiy).
Second,the implementalmind-setcannot generally be assumedto producea bettermood than the deliberative
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mind-set. Planning may be as diffcult and painful as deliberating; it all dependson the issueat hand.
Also, one might arguethat the implementation-relatedinformation was worded such that it was more difficult to encode
and retrieve than the expectedvalue-relatedinformation. The
recall performance ofcontrol subjectsspeaksagainstthis argument; they recalled both types of information about equally
well. Moreovei, there aie no convincing reasons w'hy implemental mind-set subjectswouid be more effectivein processing
complex information as compared with deliberative mind-set
subjects.

VariottsKinds of CongruousInforrnation
Future studies should try to explore recall ofother kinds of
mind-set congruous information other than that used in the
present experiment. With respect to implementation-related
information, for instance, one might offer information on
whereto act, thus overcoming the presentstudy's limitation to
when (timing) and how (sequencing).With respect to deliberation-related information, one might want to extend the present
study's limitation to expectedvalues. Choosing between potential goals demands reflection about one'schances to implement
these goals:otherwise, one would choosegoals that are attractive but cannot be reached. Information on the feasibility of
potential goals is thus congruous to a deliberative mind-set and
should therefore also be processedmore effectively in a deliberative as compared with an implemental mind-set.

Encoding VersusRetrieval
The presentstudy is mute to the question of whether the
observedmind-setcongruousrecallwasachievedmore by encanbeanswered
by
codingor retrieval.This question,however,
testingboth mind-setcongruousrecognitionand recall in deliberative and implemental subjects.Recognitionwould capture the availability of the critical information (i.e.,whether it
wasencodedor not),whereasrecall would speakto the accessibility of storedinformation (i.e.,whetherit waseasilyretrieved
or not; seeBargh& Thein,1985;Srull,198l, 1984).
An alternativeapproachmay be taken by solelyemployinga
recall procedurein a four-groupdesign.In addition to the two
groupstestedin the presentstudy,a third group would encode
the critical information in a deliberativemind-setand recail it
in an implemental rnind-set.Finaliy, the fourth group would
encodethe information in an implementalmind-setand recall
it in a deliberativemind-set. Comparisonsamong these four
groupswouiciailow one to cieterminethe reiativecontribution
of encodingand retrieval for mind-setcongruousrecall of expectedvaiue-reiatedand implementation-reiatedinformation.
In general,one would expectmind-setsto affectpeoplebencodingof informationin a mind-setcongruousdirection.This
should be particularly pronouncedwhen subjectsare confronted with informational competition, tha-tis, when more
informationthan they can processimpingeson them. Then,
subjectsmustallocateattentionto only someof the information
available.Subjects'mind-setsshould guide selectiveattention
and thus favor the processingof congruousinformation.
But retrievalprocesses
may alsocontributeto mind-setcon-

gruous recall. Assuming that subjects'retrieval attempts necessitate constructing descriptions of what they are trying to retrieve (Bobrow & Norman, 1975; Norman & Bobrow, 1976,
1919), it seems plausible that mind-sets provide perspectives
(Bobrow & Winograd ,1917) that aliow for the easv construction of specificdescriptions.The deliberative mind-set, for instance,should favor descriptionsphrasedas pros and cons,benefits and costs, or hopes and fears. As Norman and Bobrow
(1979) pointed out, quick construction ofspecific descriptions
at the time of retrieval furthers successful retrieval. It seerns
possible.then, that deliberativeand implemental mind-sets favor congruous recall by means of the prompt construction of
appropriate descriptions(e.g..pros and cons vs. when and how).

GeneralDiscussion
The tasks people face in the various action phases create
distinct mind-sets that tune people toward congruous thoughts
and information. This finding is important for any theorizing
on the course ofaction; in particular, it speaks to the question
of whether the course of action should be conceptualized as
homogeneous or heterogeneous,that is, compartmentalized
into a number of distinct, qualitatively different phases.Lewin
(Lewin, Dembq Festinger,& Sears,1944) suggestedthat the
realm of goal-oriented behavior entails at least two distinct
phenomena-goal setting and goal striving. He believed that
goal setting may be accounted for by expectancy X value theories, whereas different theories should be developed to ac-'
count for goal striving. However, researchersinterested in goaloriented behavior did not develop distinct theories to account
for goal striving; rather, they stretched expectancy X value notions, making them account for both goal setting and goal striving (e.g.,Atkinson, 1957). This has been criticized on the
grounds that the extended expectancy X value theories have
only been very modestly successful in predicting vital aspects
of goal performance (seeKlinger, 1977, pp. 22-24,329-330).
The present experiments support Lewin's contention that
goal setting and goal striving differ in nature. Individuals
deliberating action goals were tuned toward thoughts and information that were different from those of individuals planning
the implementation of a chosen goal. In recent experiments,
further differences were observed between deliberating and
planning individuals with respect to the inferences they made
on the basis of available information (Gollwitzer & Kinney,
1989) and with respect to the absolute amount of available information they processed (Heckhausen & Gollwitzel 1981,
Study 2). These findings attest to differences in the natures of
goal setting and goal striving; in additicn, they bring to mind
Lewin's claim thai goal setting and goal striving deserve distinct
theorizing.
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Appendix
Coding Schemefor Subjects'Stories
Ascribing Deliberative Eforts

to Main Character

Deliberation aimed at making a goal decision: "The king racked his
brains, wondering what to do. . . ."; "The king was thinking things over
for many days and nights, weighing whether to stay at home. . . ."
Turning to others for advice and listening to their suggestions: "The
king asked a monk to give him advice. . . ."; "The king listened to a
fortuneteller...."
Ascribing

Implementational

Eforts

to Main Character

Actual acting on a chosengoal: "The tailor forced himself through
the rock passage. . . ."; "The king sent out more men to search the

"The
forest. . . .";
king ordered a trusted officer to stay at the castle
protect
and
his daughter. . . ."
"Thc
king
Thi;ik;ng about the i;iiplente;iiatian af tlie chosen goal:
asked himself how could he find a trusted person who would stay
home and protect his daughter. . . ."; "The tailor wondered how to
climb up the ste€p wall. . . ."
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