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ABSTRACT

To cored a comnon imbalane in mehoddlogy couses, focusing almog
enirely on hypothess-teding issues to the neglect of hypahesis-generating
issueswhich are at least as important, 49 creative hetristics are desribed,
dividedinto 5 caegoriesand 14 sulcaegories.Eat of theseheuristicshasoften
been usal to generae hypaheses in psydologicd reseach, andeachis teach-
able to studerts. The49 heuristics range from commonsensepereptivernessof
the oddity of naurd occurrenes to use of sophsticated quantitative daa
andysesin ways tha provokenew insghts.
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INTRODUCTION

Psychologistsknow well that researchinvolves generatinghypothesesand
theoriesaswell astestingthem.However,our methodscoursesandtextbooks
concentratéheavily on proceduredor testinghypothesege.g. measurement,
experimentatlesign,manipubting and controlling variables statistcal analy
sis, etc) and they largely ignore proceduredor generatingthem. This peda
gogic neglectprobably reflects, not failure to appreciatethe importanceof
creativehypothesiggeneratingput despairof teachingor evendescribingit. |
have contended (McGuirel973, 1983)that creative hypothesisgenerating
aspectof research obothstrategic andiacticallevels can béaught.While in
the past(McGuire 1989) | havediscussedtreativehypothess generationon
the strategidevel, herel addresst atthetacticallevel by describinga variety
of creative heuristicpsychol@istshave use@nd thatan also béaught.

My “Yin andYang” article (McGuire 1973) gave someexamplesof hy-
pothesis-generatinggchniqueghat canbe describedandtaught.Shortly after
that article appeared was surprisedto receivea curt note from an annoyed
readempointingoutthatin my articlel mentionechavingtaughta“dozen”such
creativetechniquesut thenin the article | gaveonly nine examplesWhere,
this reademwantedto know, werethe otherthree?The requeststruckme asa
bit pedanticbut beforel couldreply “Who’s counting?”l receivedtwo more
inquiries from readersdemandig, “Where are your other three examples?”
My articlesusually evoke at mosta few reprint-requespostcardsfrom East
Europe,sothereceiptof threelettersof complaintseemedike a massprotest
andraisedthe specteithat| might be calledbeforesomeethicscommtteefor
giving shortweight.In a nervousrushto write down a few more examplesof
creativeheuristics, sthatl could send bakeis dozento anyfutureinquirer,l
overshothetargetandgeneratedlozenafterdozenuntil thelist grewto the49
heuristicsshownin Table 1.

Any list with 49 itemswould be cruellylong if left unorganizedTherefore,
in Table 1 thesecreative,hypothess-generatingechniquesare groupedinto
five increasinglydemandingcategoriesgachwith subcategoriesCategoryl
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includesnine observationaheuristicsthat simply require sensitiviy to pro-
vocative naturaloccurrencege.g. SubcategoryA calls for noticing and ac
countingfor the provocativeoddity of exceptionabccurrences)Categoried|
andlll call for going beyondobservationakensitiviy by requiringalsocon
ceptualanalysisgitherby directinference suchasaccountingor thecontrary
of a banalhypothess (Categoryll), or by more complicatedmediatedinfer-
ence,suchasusing a thoughtdiversifying structure(Categorylll). The final
two categorieslV andV, go beyonda priori conceptuahnalysisby requiring
somewrestling with empiricaldata,eitherby retrospectivelyexaminng past
studies,suchas by decomposig a complex obtainedrelation into multiple
simplercomponentgCategorylV), or by prospectivelyreanalyzingld dataor
collecting new data, such as by content-analyzig participants open-ended
responsedso obtain new insights (CategoryV). For eachof the fourteenA
through N subtypes of thesefive categories(see Table 1), | describeone
illustrative heuristicwith examplef its usesin psychologyand thermention
more brieflyadditionalheuristicswithin the subcategory.

I. HEURISTICS REQUIRINGSENSTIVITY TO
PROVOCAIVE NATURAL OCCURRENCES

The relatively simple heuristicsin Categoryl require no specialtraining in
subjectmatter(e.g. psychology)or in formal analysis(e.g. statistcs) but call
only for cultivating habitsof observationthatfocusonés attentionon fertile
aspect®f naturalexperienceEveryoneendsto focuson unexpecteconobvi
ous relations(McGuire 1984), but appropriatetraining may strengthenand
refine this productivetendency.Table 1 groupssimpe observationaktech
niquesfor producingnew insightsinto four subcategoriesf increasingcom
plexity anddeliberateness.

The simplest,SubcategonA, involvesrespondingo the provocativeodd
ity of exceptionaloccurrencesThe slighty more complex SubcategoryB
requiresintrospective self-analysesn additionto externalobservationSub
categoryC calls for retrospectivecomparisonssuch as extrapolatingfrom
similar problemsalreadysolved.To useheuristicsin thesefirst threesubcate
gories, it is sufficient to reactto fortuitous experienceput SubcategoryD
requiresdeliberatelyimmersingoneselfin sustainedpurposefulobservation,
suchas compiling intensiwe casestudies.Nine heuristicsare groupedwithin
these four (A througb) subcategories.

A. Recognizing andccounting for thé@ddity of Occurrenes

1. ACCOUNTING FOR DEVIATIONS FROM THE GENERAL TREND Researchers
tend to be so preoccupiedwith searchingfor regularitiesthat they tend to
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Tablel Crealve heuisticsusedto gereratepsychological hypatheses

I. Heuristics Simply Calling for Sensiivity to Provocative Natural Occurrerces
A. Recogizing andAccouwnting for the Oddty of Occurrerces
1. Accounting for deviations from the gereraltrerd
2. Accouwnting for the odlity of the gereraltrerd itself
B. Introspective SelfAnalysis
3. Analyzing one’'s own belavior in similar situations
4. Rde playing one's ownbehavor in the siuation
C. Retiospedtve Canparson
5. Extrapolating from similar problemsalread solved
6. Juxaposing oppaosite prddlemsto suggestreciprocal solutions
D. Sustired,Deliberae Obseration
7. Intersive casestudies
8. Parfcipart observaion
9. Assembing propositionalinvenpries
1. Heuiistics Involving Simple Canceptial Analysis (DirectInference)
E. Simpe Conversimsof a Baral Prgposition
10. Accounting for the cortrary of a trite hypothesis
11 Rewersirg the plausilie direction of causally
12 Pwshirg anohvious hypathesisto animplausible extreme
13, Imagning the effectsof redicing avariable tozero
14. Conjectuing interacton variables that qualify a relaton
F. Multiplying Insights by Concepiual Division
15. Linguistic exgorations
16. Alterrative manpulationsof the indepencentvariable
17. Dividing the degncentvariable into sutscales
18. Arranging output sulcompnentsinto a segence
G. Joting Onés Corceptiaizing Outof its UsualRuts
19. Shifting attertion to anopposite pde of the prdlem
20. Alterrating preferedwith nonpreferredresearctstyles
21. Expressiig one’'s hypathesisin multiple modhlities
22. Disrupting ordinary stateof corscicusness
I1l. Heuristics Caling for Conplex Conceptial Analysis (Mediated Inference)
H. Dedictive Reasoing Procedires
23. Generanhg multiple expanations fora givenrelaion
24. Altermating induction anddedtction
25. Idenifying cownterforces olscuring anobvious relaion
26. Hypotheico-deductive setf postuates
I. Using Thought-Diversifying Structures
27. Using anidea-stinulating checHist
28. Constucting provocative comgex gererating structures
29. Formalizing exdanatay accourts
J.UsingMetaheaiesas Thought Evokers
30. The evdutionary functionalism (adapvity) paradgm
31 Trarsferring corcepualizations anabgously
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Table1l (cortinued)

32 Quixotic deferse ofa treory
V. Heuristics Demanihg Reinterpretitions of PastResearch
K. Delving into Single PastStudies
33. Accownting for irregularitiesin anobtainedrelation
34. Decompmsing nonmonotonic into simder relaions
35. Deviantcase angkis
36. Interpreting serendpitousinteractian effects
L. Discowery by Integrating Multiple PastStudies
37. Recanciling corfli cting outcomes omonreplications
38. Bringing togehercomgemernary pastexperimeris
39. Reviewing andorganizing currentknowledge inanarea
V. Heuristics Necedsating Collecting New orReanazing Old Data
M. Qualitative Analyses
40. Allowing open-erdedrespmsesfor cortert anaysis
41. Paricipaing actively in the researcihoutine
42. Exploringa ghmoraistechrique
43. Including low-costinteraction variables inthe desig
44, Pitting corfoundedfactas aganstone anaher
45, Stratedc planring of programmat¢ research
N. Quartitatve Anayses
46. Multivariae fishing expeditions
47. Subtracting out the effectof a krown medatar
48. Compuer simuation
49. Mathemaical moceling

suppresgxceptionso thegeneratrendasdistractingaberrationsHeuristicA1l
callsfor atwo-stepanalysisof experiencebeginningwith theusualteasingout
of a general relatiofollowed by noticingandaccountingor deviantcases.
The challengeto useexceptionscreativelycanvary over severallevels of
difficulty. A relatively easysubtypeis whenthe exceptionaliy receiveswide
publicity and discussionjn which casethe researcheneednot discoverthe
oddity but only acceptthe challengeto accountfor the aberration,e.g. the
paradoxicallygreaterresistanceo extinction of habitsestablishedy partial
reinforcementhanby 100%r reinforcementA moredemandingrariantof this
heuristiccalls for the researches actively seekingout nonsalientexceptions,
as when a developmerdl psychol@ist, awarethat children with traumatic
childhoodstendto grow into disturbed honcontribuing adults,selectsout for
special study cased traumatzedchildrenwho in maturity becamexception
ally high contribubrs to society. A third, still more demandingvariant of
heuristicAl requiresthatthe researcheshowinitiative in recognizingthatan
eventis unusual.For example all greatcultural agesareby definition excep
tional, but most are readily accountedfor by unusually favorable circum
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stanceqe.g. thereis an embarrassde richesseso explain the greatnesof
PericleanAthens, Medician Tuscany,ElizabethanEngland).However,more
interestingand creativelyprovocativeare more puzzling cultural flourishings
(e.g.fin-de-siecleHapsburgVienna, which was so productivein music, psy
choanalysisphilosoply of science Zionism, etc), which occurredundercon
ditions that seem espedally inauspicious and constitute excegdions even
amongthe exceptionatras ando especiallynvite noticeandexplanation.

Studentxanbetrainedin the creativeuseof heuristicAl by exerciseghat
guide them througla series ofsteps thatiffer slightly amongthe three
variantsjust mentioned.In general,a training trial consistsof showingthe
studentsa scatterplot andregressiorline depictinga relationin the domain
under studyFor examplein a US presidential-performanstidytheabscissa
might be labeled“Age at which first electedto the presidency”(the inde-
pendentvariable)andthe ordinatemight be labeled“Ratedlevel of achieve
mentin office” (the dependentariable)with 25 dotsdistributedin the quad
rant space eachlabeledby the nameof one of the 25 mostrecentUS prest
dents.Thetraineeis giventhe open-endedaskof interpretingthe scatterplot
to indicate what questionsit raisesand what answersit suggestsin some
training conditiors the students givena seriesof probes thatjuidehim or her
first to report the generalrelation indicatedby the grapheddata, and then
(specificto heuristt Al) to note outliers and conjecturemultiple situatonal
and dispostional variablesthat might accountfor that presidens deviation
from the generaltrend line. (In other training conditiors the studentis not
given a guiding probe,but insteadhis or her free responsesire later given a
critiquethatcovers the samsteps.)

Typically, the trainee goesthrough three such 15-min trials. Each trial
presents new scattermplot, relatinga new pair of independenanddependent
variables. Al fourthmeeting thetraineeis givenatesttrial, without prompts,
andagaintwo montts latera delayedtesttrial (to evaluatdonger-termeffects
of thetraining). Thetestperformancesf studentservingin differenttraining
conditions(andin control, no-trainirng conditions)are also evaluatedfor (a)
the extentto which thattraining procedureenhancesiseof heuristicAl, and
(b) the extentto which the training (and use of heuristicAl) enhanceghe
creativity exhibited by the traineein his or her two test performancesas
scored by trainepidgeson various indice®f creativity.

I havedevelopedtraining proceduredor eachof the heuristicsshownin
Tablel, but spacdimits hererestrictmeto illustratetraining procedure®nly
for heuristic A1 Foreachof theremaining48 heuristicd describeonly whatit
entailsandillustrate someof its usesin psychologicalresearchwithout de-
scribingfurther howstudentsan be trainetb use itcreatively.
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2.ACCOUNTING FORTHEODDITY OFTHEGENERAL TRENDITSELF  Furthertosave
space,only one heuristicin eachof the 14 subcategorie#\ throughN is
describedn anydetail,soonly abrief descriptioncanbe givenof heuristicA2,
which concernssituationsin whichit is the generakrenditself, ratherthanthe
deviantcase that needsto be recognizedas provocativelyparadoxical Often
themerefamiliarity of theoddgeneratrendhidesits peculiarviolation of some
commonsenseprinciple, asin the caseof the prevalenceof punishirg night
maresrecognizedy Freudasviolating the obviouspleasurerinciple hewas
loathe to abandon.Indeed,critics from Aristotle to todays cineasteshave
wonderedatthepopularityof tragediestearjerkersandhorrormovies.Tragedy
andterrormaybeunavoidabé in therealworld, butwhy seekthemin fantasy?
This odd tendencyto seekout punishingeffectsin fantasyhasprovokedego
psychologiss to conjecturea dozenwaysin which apparentlyself-punishing
fantasiedike nightmarescanbe reinforcing,andtheseconjectureshavedeep
enedour appreciationof humanneeds Festingels (1957) dissonance-theory
formulationwassimilarly provokedn partby hisnoticingandconjecturingvhy
actualcatastrophetend tobe followedby punishingrumorsthat furtherdisas
ters are immanentather than byeassuringumors ofimpendingrelief.

B. Introspectie Self-Analysis

The heuristicsin SubcategoryB areavailableespeciallyto researcheri the
humanscienceswvhoseprofessionit is to think aboutthinking and who are
therefore in theoeticallyprivilegedpositionof being able to introspect on the
processeso be explained,a hermeneutiduxury rarely availableto physical
scientists whoseonjecturesendto beirrelevantor evencontraryto phenome
nal experience(e.g. when they conjecturelaws of motion in a frictionless
vacuum).

3. ANALYZING ONES OWN BEHAVIOR IN SIMILAR SITUATIONS The gist of
heuristic B3 is to provoke amteperninsights into aspecified humasituation
by recallinghow andwhy onebehavedn pastoccasionsn similar situatins.
Empiricalevidencesuggestshatpeoplés insight into thereasongor theirown
behavioiis highly flawed(Nisbett& Wilson1977),butherel discusgechniques
for generatinghypotreses,not for collecting datato testthem. One should
retrievemorethana single self-experienceéhcidentof thetypein questionto
recallasetof suchexperiencegartitioningtheminto subsetén whichonemade
contrastingtypesof responsesAn illustrationis Freuds developmenof his
early psychoanalyt insightsby self-analysisin his Fliesslettersandin the
numerouspersonakxampleghat Freudusedin his early monograph®n wit,
dreams, angsychopatholgy of everyday lifdAnzieu 1986).
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4. ROLE PLAYING ONE'S OWN BEHAVIOR IN THE SITUATION  Introspectiveheu
ristic B4 is like B3 excepthatit doesnotrequirethattheresearchenasactually
experiencedsituatons ofthe type in questioninstead, itsuffices for the
researcheto do thoughtexperimentsimagining variantsof the situationand
imagining how sheor hewould behaven eachvarianttype,thusgettingsome
insightinto what changesn the situationwould be necessaryor behaviorto
changeForexampletheeditorsof Abelsonetal (1968)expandedherichness
of Heiders ratherbanal A-B-X balancetheoryby imagining triadic relations
that,while technicallyunbalancedywould seem noto be bothersome (e.g. Ted
loves Mary, Mary likes knitting, Ted dislikes knitting). Theseeditors then
conjecturedvhy eachof theseémbalancedituatbnswouldnotbetroublesane,
thusgeneratingeconceptualization&.g. sex-roleappropriatenesgndinter-
actionalqualificationsthatmade balance theorgore subg.

C. Retrospectig Comparison

SubcategonC heuristicsareslightly moredemandig thanheuristicsin sub
categoriesA andB in thatthey call for going beyondcurrentobservationor
imaginatbn toretrieve and compaigast experiences.

5. EXTRAPOLATING FROM SIMILAR PROBLEMS ALREADY SOLVED Use of this
creativetechniques inhibited by researchetdiking to feel thattheir current
thinking is dramaticalf novel. This enhances its excitingssbut at thecost of
increasingthe difficulty of transferringto it insights from similar problems
solvedin thepast.Possibilitesandproblemsf usingthistransfertechniqueare
illustratedby my experiencevhile participatng in aninterdisciplnary confer
enceon hypertensiortonvenedo solvetheproblemthatmosthypertensivedo
notadhereto the pharmaceuticalegimenprescribedor them.The conference
organizersaskedusto focuson the reinforcemendifficulty thathypertension
itself causefittle directdiscomfortwhile the prescribedirugsoftendo produce
bothersomeside effects. Their questionwas, is there someway to motivate
patientso adhereo apunishing drug-takingregimento reducea nonpunishing
condition.

Using this C5 heuristic,I menticned at the conferencehat theremay be
somelessonsn the succes®f manybirth-contol campaignswhich facedan
analogousproblemin that the condition to be corrected fertility, causesno
directdiscomfortwhile recommendedontraceptiomprocedure®ftendo have
somebothersomeideeffects. Itis revealing that latén the dayaphysicanat
the conferencegently explainedto me that as a social scientis | was quite
understandablynawareof an essentiatifferencebetweerthetwo conditions
thatcausedmy analogyto limp, namely,thathypertensiorninvolvesthe circu
latory systemwhereasfertility involves the endocrine.Use of this transfer
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heuristiccomesmorereadily to researchergzshoseown interestshaveshifted
amongareasaswhenHovlandetal (1949)lookedfor delayed-actiofisleeper
effects”in persuasiorihatwould be analogougo the delayed-actiomeminis

cenceeffects in the rote-memory phenomena they had previously igatedi

6. JUXTAPOSING OPFOSITE PROBLEMS TO SUGGEST RECIPROCAL SOLUTIONS

The relatedC6 heuristicin this subcategoryalls for juxtaposirg the problem

at handwith a seeminglyoppositeproblemandexamininghow eachof these
contraryproblemssuggestsolutionsto theother.Forexampletheabove-men

tioned nonadherencey hypertensiesto their prescribedmedicationcan be

broughtinto confrontatiorwith theoppositproblemof excessivaelf-drugging
in America (e.g. elderly peoples overdosingon uselessor harmful arthritic

medications)lt is aparadoxicatontrasthatonesegmenof theafflicted public

won't take drugsthey needwhile anothersegmentwon’t stop squandering
money fordrugs that arbarming them. An understandinfwhatcausegach
of theseopposie problemscan provoke insights into how the contrasting
problemmightbe mitigaed.

D. Sustained, Deliberat®bservation

Thethreesubcategoriesf observatioal heuristcs discussedgofar dependn
incidental discoverpy fortuitous observatioor postfactumretrospections on
pastexperiencesThe observationaheuristicsin Subcategorp, however,are
more purposefuland programmatidn thatthey involve sustainedbservation
deliberatelyundertakento evoke insightsinto the topic under study. They
includecase studiegarticipantobservatios, and proposibnalinventories.

7. INTENSIVE CASE STUDIES Case-study analysis has long been used by
decision makersin the governmentabnd private sectorsfor informal policy
guidanceby histarians,political scientigs,andotheracademic$or analysisand
exposition(Neustad®& May 1986);andin medical,law, andbusinesschools
asafavoriteteachingnethodthatallowsstudentsctivelyto abstracprinciples,
evenprinciplesthattheinstructoris unableto articulate Studentoftenregard
casehistories as interestig teachingmaterials,although Jung, an old pro,
complainedn hislettersto Freudthatcasehistoriesare“unbelievaby monote
nous.”

Creativeinsights canbe derivedfrom eachof threephaseof case-history
developmenthamely, selecting which caseswrite up, deciding howto write
them,and devisingvays of usinghecase studiesnce written.

(a.) The criteriafor selectingwhich occurrencesvill makeprovocativecase
histaries areso unclearthatit may be cost-effectiveto settlefor whichever
casedapperto bealreadyavailable Choosimg familiar caseqe.g.Piagets
observingcognitivedevelopmenin his own childrenor Freuds usingdata
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from his patient$ entailssurplusknowledgethatcanbe a dangeiin critical
thinking but an advantagen creativethinking. It may be optimal to use
caseswith intermedia¢ puzzlingnessnot soobvious asto bedevoidof new
information and not so obscureasto be baffling. Contastingpairedcases
that are superficially similar but which had oppositeoutcomesmay be
especiallyprovocative.

(b.) Researclis alsoneededn how to write up the history, howeverthe case
is selectedOnesuspectshat 90%of thedetailscouldbe omittedwith little
loss,butwhich 90%7?As theresearcheaccumulategxperiencet thetask,
a standardormatfor writing up casesdevelopsput standardizatio might
adverselyeffect provocativenesmd novelty.

(c.) Finally, how casehistoriesshouldbe used,oncewritten up, to maximize
their creativeevocativenessanbestudiedby evaluatinghe productiveness
of avarietyof casestudiesusedin law andbusinesschool curriculawhere
credibleevaluationcriteria (startingwith studentratings)may be available.
The challengeand promise of developingteachingprocedureghat will
exploitthe creativepotentialof this oneheuristic,casehistories,warrantsa
whole programof researclby itself.

8-9. OTHER SUSTAINED OBSERVATIONAL HEURISTICS Besidescasehistories,
otherexamplesof sustainebservationaprocedureshat canbe deliberately
andprogrammatially undertakemo promotehypothesigieneratiorncludeAs,
participantobservationandA9, assemblig propositbnalinventories Cultural
anthropologists and sociolggists often use participanbbservationas their
methodof choice.Its unsystemtic open-endednessyhich arousesworries
whenusedto collectevidencefor hypottesistesting,makesit a rich sourceof
new hypotreseqe.g.E Goffmaris observation®f whatconstittestotal insti-
tutionsandhowtheyaffectinmates) Psychologist mightfind it provocativeto
leavetheir computerterminals,laboratoriesandbooksmoreoftento observe
thevariablesof interestoperatingn thecomplexnaturalenvironmentHeuristic
A9, collectingpropositbnal inventories,canbe a rich sourceof newinsights,
especiallywhenthetopic hasalong tradition of practitionerinterestrelatively
isolatedfrom basicresearchasis the casewith attitudechangeQuintilian, in
his Institutio oratoria, takesfour volumesto presentthe rules of thumb of
Hellenicand Romanclassicalpractitionersof persuasiveratory,providing a
gold mine ofprovocative hypotheses largefeglectedby attitude-change
researcherslovlandandhis colleaguesén their 1940sattitude-changeesearch
usedpoliticians working assumpbns as springboardgor deriving testable
hypothesesandCialdini (1993)has pulledogethempractitionerscompliance-
gaining tacticssuchas “low-balling,” “foot-in-the-door,” “and “door-in-the-
face.”
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II. HEURISTICSINVOLVING SIMPLE CONCEPTUAL
ANALYSIS (DIRECTINFERENCE)

Heuristicsin Categoryl aboverequiresimply observingand interpretinghatu
ral occurrenceswhile heuristicsin Categoryll, to which we now turn, are
moredemandingn that theyrequirethouglt experimentgonsising of simple,
direct conceptualmanipuations. Such direct-inferenceprocedureswill be
groupedhereinto threeincreasinglydemandingsubcategoriesE, simple con
versionsof a banalhypothresis;F, multiplying insightsby conceptuativision;
and G, joling onés conceptualizingut of its usualruts.

E. SimpleConversion®f a Baral Proposition

10. ACCOUNTING FOR THE CONTRARY OF A TRITE HYPOTHESIS A dramati-
cally effective readilyavailablesimplethoughtexperimenfor evokingcreative
hypotheseds to convertan initially obvious hypothesisaboutthe relation
betweertwo variablegnto amoreexcitingconjectureoy standingt onits head,
asMarx did Hegel,andthinking of circumstances whichthecontraryrelation
wouldlikely obtainbetweerthevariables SimoneWeil (1952)epitomizedthis
process‘Method of investigaton: assoonaswe havethoughtsometling, try
to seein whatway thecontraryis true.” Evenif theinitial banaldirectionof the
relationhaswider ecologicalvalidity, andits counterintuiive contraryobtains
only in exceptionakircumstancesgheseexceptionakaseswill disclos over
lookedmediatasthatoperateo someextentevenin thetypicalsituaton, where
theywill be manifestedn interactionpredictionsthatinterestimgly modify the
initial banalhypothesisThis heuristicis a key componentin a “perspectivist”
strategy(McGuire 1989)for creatingprogramsof researchFor example one
might startwith the banal predictiorthat the more likable the perceivaalirce
of a persuasive communiaati, themore attitudechangehis source produces.
OnethenuseghisE10heuristicby generatingounterexamplespeciakircum:
stancesn which aless-likedsourcewill paradoxicallype morepersuasivée.g.
in situationsinvolving praisefrom a strangerjdentificationwith theaggressor,
traumaticinitiation, daring to deviate,insufficient justification, ingratiaton
attribution, etc).

11-14. OTHER HYPOTHESB-GENER\TING SIMPLE CONVERSIONS OF BANAL HY-
POTHESES Spacdimitationsrestrictmeto mentionng only briefly four other
typesof creativethough experimentsn Subcategor¥. HeuristicE11linvolves
conceptuallyreversingthe direction of causalityof a banalhypothesis.For
examplethe hypothesisthatwatchingTV violenceincreasesiewers aggres
sionis convertedothereverseausalityhypothesisthatviewers aggressiveness
increasesgheirwatchingof TV violence.Theresearchethenconjecturegxpla
nationsof why therelationmay operatean the reversecausaldirectionaswell
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(e.g.becausef ostracismesthetigredilectiongetc).An underlyingassumptin
is that an adaptivelevel of cognitive and social stability is maintined by
establishig reciprocalcausallinks. Festingerand his followers in the disse
nancemovementrevitalized the attitude-changeareaby reversingthe trite
hypothesighatattitude changeproducesdehaviorakchangeandexploiting the
reversed hypothesthatbehaviorakthange leadt attitude change.

HeuristicE12, the thoughtexperimentthat involves pushinga reasonable
hypothesisto an implausble extreme,can be illustrated by the familiar hy-
pothesisthat eye contactincreasesiki ng, which is plausibe becauseas eye
contactvariesfrom 10to 20to 30%of thetime, increasingeyecontacts likely
to be interpretedas interestand liking. However, as eye contactbecomes
extreme,increasingfrom 70 to 80 to 90% of the time, liking will tend to
decreaseSuchintensescrutiny suggestsostility, pathology,and privacy in-
vasion. This implies new mediaticnal and interactionhypothesesaswell as
thatthe main effectof eyecontacton liking will be nonmonobnic. A “golden
mean”metatheorizig underliesthe power of this nonmonotaic, pushing-to-
an-extreme typef thoughtexperiment.

HeuristicE13involvesarithmetcal thoughtexperimentsuchasimagining
theeffectonthe dependentariableof reducingeachconjecturedantecederto
zero,thushelping thetheorist decidevhethereachantecederis anecessargr
contributirg cause.Examplesinclude Clark Hull's exploration of whether
“habit strength”and “drive” combineadditively or multiplicatively to affect
behavior,andNH Andersors (1982)developnentof a cognitivealgebrathat
couldhandle thé'set size” effect.

Heuristic E14, conjecturinginteractionalmultipliers of the banalhypothe
sis, servesas a final exampleof theseSubcategonk “Simple Conversion”
hypothesis-generaty techniquesThethoughtexperimentere involesmen
tally multiplying banalhypothesedy potentialinteractionvariables.For ex-
ample, starting with the banalhypothesisthat the more simliar the other
person,thenthe greateronés liking for her or him, we then elaboratet by
conjecturinghow various situational and dispostional interacting variables
would affect the parameter®f the similarity-liking relationandwhy. Along
these lines Byrne (1971) expored whether issue importanceaffected the
height or the slope of the similarity-liking relationto discoverthe extentto
which interpersonaimilarity operates as a cue versissa reinforcement.

F. Multiplying Insights byConceptual Division

Defining a hypothess asthe assertiorof a relationbetweenvariablesclarifies
the differencdetween Subcategori&sandF heuristics Thefive Subcategory
E thought-experirant heuristicsjust consideredall involve somementalma
nipulation of the relational componenf the hypothess (e.g.reversingts sign
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or its causaldirection).In contrastthe four heuristicin this Subcategory all
involve mentallymanipulatng the hypothesis variablesratherthantherela
tion betweerthem.Theyinvolve playingsomekind of word gameto analyzea
grossconventiorl variableinto componentshatrelatedifferently to the other
variablein the hypothesis.Thusonemultiplies relationsby dividing variables.
Theseverbal divisions that multiply insights canbe doneon any of the five
logical typesof variablesthat enteronés experimentaldesigns(dependent,
independentmediatng, interactional and controlled variables). Theword
gamesproposedn the Subcategory heuristicsF15—F18help bridgethe gap
betweenonés insight per seandthe wordsoneusesto expresghis insightto
oneselfandothersby playingwith labelingthevariablesn orderto graspmore
fully onés initial thought,much of which is lost in any given labeling dis-
cussed irMcGuire (1989).

15. LINGUISTIC EXPLORATIONS The labels one initially uses for one’s vari-
ables canusuallybe muchimprovedby a variety of verbalexplorationsthat
provide a fuller graspof onés initial insight. For example,one candevelop
alternativeformal definitionsin termsof genusand specific differencesand
examinewhich bestcatcheghe variablés crucialaspecthatbestaccountdor
its hypothesizedelationto the othervariablein the hypothess. Alternatively,
connotativedefinitionscanbeusedoy generatingor pickingoutof athesaurus)
synonyms(andantonyms)for the label. Onecanthen“explorethe limits” by
examiningwhich synonyns do versusdo not entereasilyinto the hypothesized
relationandanalyzingwhy somesynonyns fit betterthanothers.Onecanthen
organizethe sufficing synonyns by grouping and subordinaton, as when
Campbel(1963)listedandorganizednultipletermsusednterchangeablwith
attitudeslt is alsoclarifying to list attributesof the conceptandratethemfor
centralityor organize thennto a tree diagram.

A morecomplexvariantis to list and organizealternativedistinctionsthat
have been made betweenonés own label and similar others,as McGuire
(1985) did for the distinctions that have beendrawn betweenattitudesand
opinions. Morgormally, onecando a categoricameta-analysisasin Johnson
& Eaglys (1990) analysisof how persuasiveémpactis affectedby different
sense®f involvement. One canalsolist and analyzeconceptualistinctions
thathavebeendrawnby differentresearchersg.g.McGuirés (1986)analysis
of six quite variedcharacteristicshat havebeenproposedo determinewhen
socialcognitionor social representatiormseindeedsocial.

Denotive definitions also can be used, as when one analyzeswhat one
meandy “conservatism’by assigningamiliar political figuresto thedifferent
locationson the conservatismvariable and then conjectureswhich of each
politician's characteristichasdeterminedonés perceptiornof his or herloca
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tion on the variable.Otherwordplayusableasdiscoverytools arefree associ
ating to the label, analyzingits metaphoricalor other figurative transforma
tions, or tracing its etymolayy. This F15 heuristicincludesword gamesso
diversethatit probablyshouldbe dividedinto severaldistinctheuristics gach
deservingts own trainingregimen.

16-18. OTHER HYPOTHESS-GENERATING CONCEPTUAL DIVISIONS Brief men
tion will bemadeof three othermore specifiheuristicsof thislinguistic/con
ceptualanalysistypeaslistedunderSubcategory in Tablel. F16focuseson
theindependentariableof abanahypothesi@ndconjecturesalternativepartial
definitionsin termsof which to vary it. For example,startingwith the trite
hypothesisthat the credibilityof a messags sourceenhancesher or his
persuasivémpact,one candeviseinterestingpartial definitions of credibility
by reviewing a list of nonverbalcues—visal and vocalic—andnoting or
conjecturingwhich onespeopleuseto infer a speakes knowledgeabity or
trustworthiress.

HeuristicF17 focuseson the dependentatherthanindependentariableof
the banalhypothess, typically by selectingseveralalternativesubscalegor
measuringt. For example,in the familiar hypothesighat frustrationleadsto
aggressionpnecangeneratea variedlist of aggressiormeasuresindconjec
ture howthey are differenthaffectedby frustrationand thugyainnew insiglts
into the meaningof aggressiorfe.g.it caneventaketheform of gift-giving as
amongthe Kwakiutl,and can be turnedward aswell as outward).

Heuristic F18 goesfurther in analyzingthe dependentariables,not just
into parallelsubtypesasin F17,butinto sequentiastepsForexamplepnecan
analyzethe outputside of the communicatn/persuasioinput/output matrix
(McGuire 1985)by analyzingthe persuasiomprocessnto its successivenedk
ating substepgexposureattention comprehensioragreementetc) andcon
jecturinghow onés independentommuncationvariableof interest(e.g.the
messags humorousnessyill affectultimate persuasiveémpactvia its effect
on eachof thesecontributhng mediatingsubstepsThis often leadsto predict
ing a nonmorotonic overall relation betweenthe grossindependenand de-
pendentvariables,and to predictinga plethoraof interactioneffectson the
curves parameters (McGuire 1968).

G. Jolting Ones Conceptualizing Out dfs Usual Ruts

SubcategonG, the third subcategonpf simplereconceptualizinggrocedures
for generatingnew insights includesfour heuristics,G19-G22 thatinvolve
propellingonés thoughtsout of their accustomeduts by diversemodesthat
vary from simpe mentalgymnastts todangerous pharmaceuticalilette.
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19. SHIFTING ATTENTION TO AN OPFOSITE POLE OF THE PROBLEM  This heu-

ristic of reversingonés focus of attentio (e.g.from the independento the
dependentariableof ones hypothesisor from coststo benefitsof abehavior,
etc)is particularlyusefulwhenoneés thougtts tendto be constrainedwithin a
conventionathannelby barriersdueto habituaion, limited knowledge emo

tionalblocks,or cognitivestylesthatmakeit difficult to generatediverserange
of ideasaboutthe hypothesisasinitially approachedfFor example,if oneis

trying to developa persuasiortampaigrto deterheroinabusepne tendso do
a “Casablanca'toutine of roundingup the usualsuspectsy focusingon the
drugs negativeeffects(physiolodcal damagediminishedcontrolby theaddict
over his or her life, dangerousllegality, overdosing,etc). However, these
negativesare alreadywell known by mostaddictsandare not deterringtheir
doing heroin.Heuristic19 callsfor shifting onés thinking to an oppositepole
by consideringhotthecostsof heroinbutthebenefitsthatattractsomanyusers
to it. By understandig its attractionso users,onés campaignagainstheroin
abuse can be madeore relevant.

However,this conceptuakhift from the coststo the benefitsof a practice
oneregardsas repulsivemay itself arouseother creativity-stifling emotional
blocks.Thinking creativelyaboutappealingaspectof heinousbehaviorssuch
asheroinaddiction,child abuse or rapeis distasteful evenif oneis trying to
appreciate their appeals the better to fight them. One can usually think of a
few salientbenefits,but it may be difficult to sustainenthusiasnior thetask.
To sidestepthis new block one can shift perspectivegrom focusingon the
dependent variable (requiring that one generate heroin addiction’s benefits)
to focusing on the independent variable (allowing one to go through one of
the many lists of humanmotives or needsand conjecturingregardingeach
needhow a life on heroinmight be satisfyirg it). By diversifying andpropet
ling one’s thoughts by using such an available list of heterogeneous needs,
one is provoked to recognize a wide spectrum of gratifications that might
be obtained(at leastin the shortterm) from using heroin. Oneés antiheroin
campaigncanthenbe mademore sophigicatedby taking thosegratifications
into accountand showingtheir inadequacyAnother variant of this reversal
heuristicis to start at the desiredend state and work back to the current
problemsituation, aswhenMax Planckdevelopedhis revolutionaryl900law
of heatradiationby working backwardirom the desiredexplanationHeilbron
1986).

2022 OTHER HEURISTICS FOR GETTING OUT OF ONES USUAL RUTS Thereis
roomherefor only a brief descriptionf three otheBubcategory G techniques
(listedin Tablel) for joltingonés thinking outof well-wornruts.HeuristicG20
involvesdeliberatelyreversingones accustomedhinking style. If ordinarily
onegoesfor depth thenswitchto seekingoreadthForexamplewhentrying to
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identify origins of substancabusejf ordinarily onewould plungedeeplyinto

a single categorysuch as peepressurethen this heuristt G20 calls for
deliberatelyswitchingto considerindessdeeplyeachof awidevarietyof causes
suchaspeerpressuremmassmedia,physiolaical deficits,andlack of purpose.
Or,if oneischronicallyasplitterandseedlifferencege.g.betweenegaltobacco
addiction andllegal cannabisddiction), theronemight deliberatelyswitchto
being aumperby considering howiindingsabout abusef onesubstance may
be generalizedo abuseof quite different substancesrraining in useof this
heuristicshouldstartwith diagnosingonés customarythoughtstyleandrecog
nizing and tryingout alternatives.

Heuristic G21 involvesreexpressingnés hypothess in multiple modalr
ties [verbal, pictorial, logistical, symbolic, tabular,etc (McGuire 1989)]. So-
cial scientiss tendto be verbal typebut shouldpracticeexpressindiypotheti
cal insights in other modaliies, aswhenPetty & Cacioppo(1986) represent
their evaluation-lkelihood model as a flow chart. Some modaliies may be
especiallyapt for expressingcertaininsights or for certainpurposesandan
individual researchemay resonatebestwith communcating her or his in-
sightsto self or othersin one preferredmodality. However,translatingfrom
oneto anothermodalty in eitherdirectionis likely to be provocative so the
researcheshould work at gaining facility in moving among modalites in
eitherdirection,eventhoughchronically eachesearchewill tendto usehis or
her mostego-syntort modality.

HeuristicG22involvesusingsomephysiolagical prodto jolt onés thinking
outof the usuafuts.Chemicalstimulants mighbelegal and conventional like
caffeineor illegal andstigmatizedlike LSD. If oneis to usechemicalsasajolt
to enhancehypottesisgenerating,one shouldlower onés baselevel of the
substanceso that when neededit will make a difference (e.g. one should
foregodrinking coffeeuntil oneneedst to keepalertthroughanall-nighter).
Insteadof chemicaldosespnecanusebehavioralprodslike hyperventilatbn
or joggers high, or purportedlymind-alteringmeditaton tricks, or musical
backgroundspr massegracticeto extingushresponsesormally prepotentn
the habit-family hierarchy.Low-inhibition statessuchas daydreamsr even
night dreamsmay allow elusiveinsights to surface,as when Kekulé formu-
lated the hexagonal-ringnodel of the benzenemoleculeafter dreamingof a
serpent bitig itsown tail.

[ll. HEURISTICS CALLING FOR COMPLK
CONCEPTUALANALYSIS (MEDIATED INFERENCE)

Categorylll includes 10 heuristicsthat, like thosein Categoryll, require
conceptualanalyseghat go beyondthe simple perceptuaprocessesisedin
Categoryl butthatdo notrequirefurtheranalyzingof old or collectirg of new
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data(asdo the heuristicsin CategoriedV andV below). The 13 Categoryll
heuristicsaboverequireonly directconceptuaanalysesn theform of thought
experimentghat take an isolatedbanalhypothess and transformit by some
simple mental operationsuch as assertingits contrary.The 10 Categorylll
heuristicsuseconceptuahnalysef morecomplexmediatedypesthatbring
theinitial hypothesisinto confrontation withadditionalpropositiors thatallow
mediatedderivationof new insights. Threeincreasinglydemandingsubcate
goriesof Categornyill heuristicsaredescribedn turn: H involvesvarioususes
of deductivereasoningrom generalpropositians; | involvesusingconceptual
structurego generateanddiversify ideas;J usesgeneralgeneraimetatheoreti
calintellectual schematasscaffoldingfor building newconceptuastructures.

H. Deductive Reasonig Procedures

23. GENERATING MULTIPLE EXPLANATIONS FOR A GIVEN RELATION Vienna
Circle logical empiricism has, since the 1930s, habituaéd psychologsts to
recognizing that scientific hypothes#wuldbeembeddedh broadettheoreti
cal explanationgatherthan being investicatedas isolatedad hoc assertions.
Unfortunately thesearch for at leasine explanatiotendsto become a search
for at mostone explanation,in violation of the perspectivistenet(McGuire
1983,1989)thatanyrelationis bestthoughtof asobtaining for a multiplicity
of reasonsExplainng relationsonceis not enough;the researcheshould
routinely go beyonda first explanationby usingthe “methodof stronginfer-
encetotestnotif agivenexplanatiordoesor doesnotaccounfor asignificant
proportionof thevariancan thehypothestedrelation,butto testto whatextent
therelationis accountedor by eachof severakxplanatims.In theirWorld War
Il army indoctrinaton studies,Hovland et al (1949) accountedor purported
delayed-actiopersuasiorffectsnotonly by the“discountingcue”explanation
thathasreceiveda greatdealof subsequerdttention(Pratkanistal 1988),but
alsoby anotherhalf-dozenpromisingexplanatios suchassensitizaton, con
sistency andtwo-stepflow. Thatthefield subsequentljocusedalmostexclu
sively on the discouning cueexplanatiorillustrateshow neededhis heuristic
is, in thatevenwhentheinitial reportof arelationproposednultipletheoretical
explanationsfollow-up researchertendto overcongregaten just oneexpla
nation.

24.-26. OTHERDEDUCTIVE-REASONINGHEURISTICS HeuristicH24 involvesal-
ternatingnduction with deductionOnestartswith apurportedelation,e.g.the
reportby Hornsteinetal (1975) thapeoplebecome mor&elpful after hearing
goodnewsof adramaticrescugrom dangerOnecaninduceseveraldifferent
principles that explain the relation, such as an affective principle (e.g. that
helpfulnesss promotd by peoplés tendencyto actin accordancevith their
hedonic good mood, here inducedby hearingof the happy escape)and a
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cognitiveprinciple(e.g.thatpeopletendto bemorehelpfulto oneanothemwhen
theyperceivehumanbeings agenerallyhelpful,asin thebraverescuaeport).
After inducingsuchexplanatonyprinciples—affectiveandcognitive—ore then
shifts direction from inductioto deduction by inferring nespecifichypothe
ses.By reiterativeinductionsand deductionsone can generatea programof
researcldesignedo exploitthe waysin which altruismis anaffectivelyanda
cognitivelydeterminedprocess.

HeuristicH25, identifying and subtractingobscuringcounterforcesis par
ticularly usefulin thoseall-too-comma awkwardhistorieswhereresearchers
havebeentestinga hypothesighatis so obviousthat they haveto apologize
for botheringto testit, only to be further embarrasseavhen their obvious
hypothesidails to receiveconfirmation. An exampleis the hypottesisthatthe
higherthe perceivedcredibility of the sourceof a persuasivenessag¢henthe
more attitude changethe messagewill induce,a hypotresisthat might seem
trivially obviousbut that often fails to be confirmedin empiricaltests.Using
heuristicH25, onefirst abstractgdhe obviousmediatorthat makesthe predic
tion trite (e.g.that more expertsourcesare more persuasivébecausehey are
perceivedas knowing better the facts on the issue).One then conjectures
counteroperatingnediators(e.g. that the sourcés expertiseevokesan audk
ences suspicionof guilty knowledgeabily and prejudicialinvolvement that
the sourceis remoteandunlike the audiencenembersetc) thattendto reduce
persuasivémpact. Onethenmeasure®r manipulateghe contrastig media
torsandderivesdistinctive interactionpredictionsof each,e.g.whena highly
expertsourceis shown taking a ludicrous but humanizingpratfall (Deaux
1972) hisor her persuasivienpactincreasesApplicationof heuristic 25 to the
credibility/persuasiveness relation provoked Petty & Cacigp{d®86)evalu
ation-likelihood modelandtheir theorizingaboutalternativepathsto persua
sion.

Heuristic H26, the hypothetico-deductivemethod,is more demandingof
deductiveelegancecalling for the researchés generatinga set of axioms
(often obviousones)coveringthe domainof inquiry andfrom their combina
tionsdeducingnew, often surprisingtheoremdor testing.The classicalexam
ple is Euclids geometry.A prime psychologcal exampleis Clark Hull’s
(1940, 1952) axiomaticrote-learningand behavioristictheories,from whose
obviousgeneralpostubteswere derivednonobviows predictionssuchasthe
reminiscenceasymmetricalserial position, partial reinforcement,and goal-
gradienteffects.

l. Using Thoght-Diversiyying Structures

This secondtype of Categorylll complex-inferentialheuristicsencourages
constructingor borrowing a conceptualframework (ranging from a simple
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checklistto a formal polysyllogism and input-ouput matrix structure)and
usingit to propeland diversifyonés thinkingon a topic.

27. USING AN IDEA-STIMULATING CHECKLIST Theutility of checklistsfor pro-
pellinganddiversifying thoughtis recognizedn avarietyof practicalundertak
ings anddeservesnore explicit consideratiorin scientific methoalogy. The
researchemaytakeoveralist, intactor with modifications,or mayconstructa
new list during his or her continuingwork in an area.For example,a health
psychologis trying to selectappealsthat will be useful in a public health
campaigrmayborrowanavailablelist of wants[e.g.theRokeach(1973)list of
16 instrumenal and 16 terminalvalues]or may develophis or herownllist, as
wasdoneby McGuire (1985)whenhe developed24 partial views of human
natureandusedeachto suggeshealthappealsEachitem in onés list canbe
divided into sublists, thus allowing the researcher either f@®ep a broad
perspectiveon the big pictureby usingthefirst-orderlist or to fine-tunesome
specific aspectof the campaignby focusingon a sublist. Cross-fertilizatbn
amongthe sublistscanimprove each.For example,Table 1 lists five broad
categoriegl-V) dividedinto subcategoriesn differentbasesthusofferingthe
possibilty of cross-fertilizatior(e.g.CategorylV heuristicsaaresubdividedinto
thoseinvolving single vs multiple studieswhile CategoryV heuristcs are
dividedinto qualitatve vs quantitative). New heuristicsmight be suggestedor
each category if onaterchanges thebasisof division.

Constucting a new checklistcalls for creativelydevelopinga tool to aug
ment creativity. With experiencen an areaone tendsto developa favorite
checklist,but one shouldbe on guardagainstdrifting into a petrified routine
thatmakesmechanicaliseof a once-successfuype of list thatblinds oneto
alternativeways of slicing the processTheremay be a comma dangerthat
creativeheuristicscarry within themselveshe seed=f their own destruction,
in thatasexperiencen their usemakesonemoresophisticatet constructing
lists or casehistories or whatever,one becomesncreasinglystereotypedn
usingthetechniguewith theresultthatit eventuallyendsup narrowingrather
than diversifyng ones thougtts.

28.-29. OTHER HEURISTICS USING THOUGHT-DIVERSIFYING STRUCTURES
Checklistsarethemostfamiliar thoughtdiversifyingstructuresbutother,more
elaboratestructurescanbe still moreprovocative Heuristicl28 involvescon
verting simple checklistsinto more elegantstructures,such as input/output
matricestreediagramsandflow charts.For example McGuire (1985)com
bined diversepartial views of the personinto a 2* matrix that canbe usedto
generatemotivational appealsin persuasivecommunicains. Heuristic 129
involvesformalizingthelogical structureof onés conceptualizatio, e.g.into a
formalpolysyllogism. Someresearchenegardogicalformalizationof atheory
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asantitheticalto creativefreedom,or at bestasa postcreativecleaning-upfor
publication However McGuire(1989)showshowatheorys creativeprovoca
tivenessis enhancedy formalizationinto a polysyllogism, eachpremiseof
which constitutesa creativecatapultfor generatinghew situatonalanddispo
sitionalinteractionhypotheses.

J. UsingMetatheoris as Thoght Evokers

A final triad of complex mediated-inferenceheuristics—JB, J31, and
J32—encouragethe researcheto exploit his or her preferredmetatheoretical
orientationto generate further insigh

30. THE EVOLUTIONARY FUNCTIONALISM (ADAPTIVITY) PARADIGM A func-
tional, adaptiviy orientationderiving from evolutionary presupposions is
probablythemostcommonmetatheorguidingcontemporarypsychologsts,at
leastimplicitly. When usedto promot creativeinsights into behavior,this
approactbeginswith consideringhe needsandcapacitief humanbeingsin
relationto theopportunitesanddemand®f environnentsin which thespecies
hasevolvedandthe individual hasmatured.Onethenconjecturedehavioral
principlesby which peoplemustbe operatingto havesurvivedand evolved
undersuchphylogenett andontogendt conditions Functionalanalysisoften
yieldsobvious propositins,suchasthatpeoplebehaven waysfor whichthey
havebeenrewardedor behavingn thepast,but propositonsthatareindividu-
ally trite canjointly yield unexpectedheoremge.g.Hull etal 1940).Further,
notall functionalpostulagsare indivdually obviouswhen onehinksdialectr
cally. For example evenobviousbehaviorisic postulatege.g.thatreinforced
performancetrengthenbabitsandthatunreinforcegerformancextingushes
habits)may haveto be supplenentedby correctivecounterpostiatessuchas
reactive inhibilon and spontaneougcovery.

Thinkerswho resonatevith evolutionary adaptivitytheorizingcanenhance
its provocativenesby consideringoehaviordike altruismandhomosexualit,
which paradoxicallypersisteventhoughthey seemto impose a reproductive
disadvantagelt is accountingfor thesehard casesthat guidesthe thinker in
expandinghis or her conceptof adaptiveselectivity[e.g. addingto it mecha
nismslike inclusive fitness,reciprocity,cognitivedistorions, etc (A McGuire
1994)],which makesthe conceptmoreprovocative. Evolutinarymetatheoriz
ing canleadthe researchemto the political minefieldsof social Darwinism
andsociobiobgy, but it would be maladaptie to abandorall useof intellec
tualtoolsthatcouldlead toerroror bepolitically incorrect.

31-32. OTHER HEURISTICS USING METATHEORIES The evolutionary (func-
tional, adaptivity)approachis not the only type of metatheoding thatcanbe

used as a creatidevice. Heuristid31, analogy, is the conceptual transferma
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tion mostcommonlyusedfor creativehypothesisgeneratingMy own most
sustained use dfiis heuristt (McGuire1964) choséiological inoculatio (as
in vaccinatioragainssmallpox whereanoverprotectedrganismis preexposed
to a weakenedvirus strong enoughto stimulate but not strong enoughto
overcomethe organisn's immune system). usedbiological inoculatbnasan
analogfor building up the belief defense®f a personraisedin anideological
“germ-free” environnent. | exposedthe believerto a weakeneddoseof the
attackingargumentsstrong enoughto stimulate without overcomingbelief
defensedeforeexposingthe believerto a massiveattack. The analogysug
gestedhumeroushypothesesboutinducing resistanceo persuasionAnalogs
may involve methodsaswell assubstanceaswhengraphtheory, previously
usedfor analyzinginterpersonasocialsystens (e.g.to predicthow the group
memberswvill divideinto cliques)is transferre@nalogouslyor usein analyzing
intrapersonatognitive systens (e.g.to predicthow the persors thoughtswill
be partitionedinto logic-tight compartmers). Someanalogsare widelyshared
by researcheri anera,aswhenthereflex arc metaphomunderlyingstimuus-
responséheorizingwasusedearlyin thetwentiethcenturyandthenby midcen
tury hadbeerlargelyreplacedythecomputerflowchartin cognitivetheorizing.

The odd-soundig heuristic J32, quixotic defenseof a theory, probably
receives moraise as areative technigue than is recognized. It involves
embracingand sticking with a theory, continung to derive testableimplica
tions from it despiteits superficialimplausibility, its obviousoversimplifica-
tion, or its pooempiricaltrackrecord.Forexample, Max Plankndedup with
afuller graspof therevolutionaryquality of theelementaryguantumconstruct
by his creativeconservatisnin stubbanly andunsuccessfullyrying to fit the
constructinto classicalphysicstheory. Greenwaldet al (1986) discussectir-
cumstancesvhenit is productiveto stonewallin defenseof a nonconfirmed
theory, in their casethe discouning cue theory of delayed-actioreffectsin
persuasionNot uncommonare prolongedStakhanoviteattemps to makedo
with an overly simpligic principle, aswhencongruity theoriss (Estes1950)
maintainedtheir revolutiorary austerepositionin insisting that merecontigu
ity, without advertingto rewardor punishmentconceptssufficedto explain
learning. Attemptso makedo with the linear operatonodel (Bush& Mostek
ler 1955) or signal-detectin theoryare otherexamplesof the creativeprovo
cativenes®f seeing howar one can get with simgistic theory.

IV. HEURISTICSDEMANDING REINTERPRERTIONS OF
PAST RESEARCH

CategorylV heuristicsmorethanthosein the precedinghreecategoriescall
for a professionabackgroundn thatresearcherssingthemmusthavesome
facility for working creativelywith the areas researcHiterature.Heuristicsin
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afirst SubcategorK call for delvinginto single paststudieswhile heuristics
in a more complicatedSubcategory requirebringing togethemmultiple past
studies.

K. Delving into SinglePastStudies

33 ACCOUNTING FOR IRREGULARITIES IN AN OBTAINED RELATION Esthetic
preferencesuchasa predilectionfor austereslegancecanserveasa creative
tool. Sucha minimalist esthete when he or shefinds that two variablesare
relatedby somecomplexfunctionthatlookslike GeorgeWashirgtoris profile,
typically triesto decomposéhis complexrelationinto several rectilineacom
ponentsForexampledissorancetheoristexhibitedsuchanesthetiavhenthey
accountedor theseverapeaksandtroughsin therelationbetween postchoice
time passageandliking for a chosenalternative(Festingerl964)or again,in
accountingor thecomplexrelationbetweerconfidencen onés ownbeliefand
avoiding exposureto counterargumest In eachof thesecasesthe complex
obtainedelationwasaccountedor by multiplemonobnic mediatingrelations.
My rule of thumbis to decompose tortuousobtainedfunctioninto N + 1
underlying (mediatinal) processes, whei¢ is thenumberof inflection points
inthegrossfunctionalrelationbetweertheindependeranddependentariables
under study.

This researchstrategymay be carried out by oneesearcheior by an
invisible collegeof researcheraorking on differentrangesof arelation,asin
the caseof visual-perceptiomresearcherstudyingthe relation betweenl and
Al, whereAl is the proportionalchangein illumination level (I) neededto
producea just-notceablebrightnesdifference. The complexrelationbetween
I andAl/I was graduallyaccountedor by successiveonceptuablecomposi
tions. First, rod-vs-conesubprocessewere teasedout to take into account
whatappearedo be twosuccessive negativeicceleratedurvesihenspecial
processesverepostuhtedat very high andlow illuminationlevelsto account
for observeddditiesin therelationat both extremef illu mination;andthen
logarithmic andotherscalingtransformatias were usedto flatten out nonree
tilinear functions, until the unwieldyAl/l curve was decomposedto an
austere set dftraightlines.

Sucha searchfor monobnic and rectilinear parsimonyis less a logical
necessitythanan estheticpreferenceEvenasan estheticcriterion, the auster
ity of rectilinearityis only onepreferencemong many. Conteporaryscience
may reflect a tastefor austeresimplicity but a zestfor baroque gvenrococo,
may reasseritself, aswhena new generatiorprefersnot the Danishfurniture
cathectedy their parentsput the beadedampshadebelovedby their grand
parentsln thediscoveryphaseof sciencegstheticpredilection howeverarbr
trary, can be valuablein pushingthinking in fertile new directions. Each
scientist shoulthe allowed,de gustibusto follow his orherown esthetic radar
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for detectingthe signalmaskedby a crescendmf noise.lt is probablydesir
able that the Establshmentestheticcriterion shifts periodically (e.qg. either
tactically,asbetweera preference for negativebccelerated growtburvesvs
one for sigmoid curves,or by a strategicshift, as when preferenceshifts
between continuauvs discorihuousrelations).

34.-36. OTHER HEURISTICS INVOLVING DELVING INTO SINGLE PAST STUDIES
Heuristic K34 is a specific subtypeof K33 that deservesseparatemention
becaus¢heopportunty to useit occursoftenandis simpleto exploitcreatively.
It arisesn thecommoncasevhereanonmondonicinverted-Urelationis found
betweerindependent andependentariables Suchrelationscanbe creatively
interpretedastheresultanbf two opposednediatingprocessefothmonotaic.

Forexamplethefinding thatpersuadabilithasaninverted-Urelationto many
personalityvariablessuggest{McGuire 1968) that it is the resultantof two

opposedinderlyirg processefe.g.self-esteentendsto enhancgersuadabityy

via theargument-comprehensianediatorand toreducepersuadabilit via the
argument-acceptanceediator).Heuristic 34 hasbeenusedcreativelyon in-

verted-Urelationsin thecaseof thereminiscenc@henomenortheserial-posi

tion curve, and theleeper effect.

Heuristic K35, deviantcaseanalysis,correctsthe tendencyof published
studiesto stressthe overall obtainedrelation (as indicatedby the regression
line or by the piling up of casesn onediagonalof a 2 x 2 cross-tabulation)
while downplayirg outliers,the deviantcaseghatlie far off the seculartrend
line. McClellands (1961) analysesshowedthat emphasison achievement
themesn nations$ schoolstorybooksn 1950predictedthe nations economic
growth from 1952 to 1958. Use of heuristicK35 involves going further by
interpretingthe outcome,not only as regardsthis generaltrend, but also as
regardgshe deviant casethe exceptional natiorikat fallfar off thetrendline,
andsosuggest neworrectiveinsights (e.gby consideringvhy PolandJow in
schoolbookachievementhemesshowedhigh productivity growth, while Tu-
nisia, highin achievementhemesshowed lowgrowth).

A fourth heuristidn this SubcategorK36, interpretingserendipitousnter-
actioneffects,exploits the fact thatexperimentaproceduresimostinevitably
introduceinto the designpowerfully diagnosticvariables(e.g.sexof partick
pant,first vs secondhalf of the trials, etc) that havea goodtrack recordfor
producingsizablemainand interactioreffects. Heuristic K36 calls faystem
atically analyzingandinterpretingeffectsof thesevariablesandcross-validat
ing any posfactumdiscoveriesn subsequergtudies.

L. Discoery by Integrating Multiple Past Studies

The four SubcategonK heuristicsdiscussedaboveinvite oneto delveinto
resultsobtainedwithin a single pastexperimentfor discoverypurposesThe
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threeheuristicsthat illustrate Subcategoryt, to which | now turn, are more
demandingn thatthey requirenot simply reachingto one study but actively
bringingtogetherresultsof multiple pastexperiments.

37. RECONCILING CONFLICTING OUTCOMES OR NONREPLICATIONS Grim ex-
perienceso accustompsychologststo failuresto replicateandevento seem
ingly oppositeoutcomesn similar studiesthatit takesaneffort to regardsuch
disappoinientsasparticularlyinteresting.Yet conflicting resultscanreward
closer scrutiny, especially wherthe conflicting studies are carried out by
researchenwith solidtrackrecordsWhensetsof conflicting studiesareclosely
comparedeitherinformally or in ameta-analysis) differencesaybedetected
in definitions,measures, proceduresmplesetc, thatsuggesexplanatios of
theconflictingoutconesandtherelatioris overlookednteractionaboundaries.
Mostresearchersanrecalladvancesnadein theirareaby reconcilingconflict-
ing outcorres.Examplesrom the attitude-changareawith which | amfairly
familiar includediscrepanciebetweenaboratoryandfield persuasiorstudies
(Hovland 1959), the forced-compliancestudieson whetherthe size of the
inducementor publiccounterattudinaladvocacyincreasesr decreasemter-
nalizedattitudechanggCollins & Hoyt 1972),sexdifferencein persuadabitiy
(McGuire1968) theselective-expoge predictionthatpeopleavoidbelief-dis
crepantmaterial,anddelayed-actiompersuasiveeffects(Pratkaniset al 1988).
Analysesof differentexperimentatonditionsthat might reconcileconflicting
resultstend to reveabverlookedmediationabndinteractionalariables. More
elegantly meta-analysesanbe usedcreativelyfor across-studynvestigaton
of interactiorvariableghatmayaffecttherelationbetweernhevariablesnitially
understudy,aswhenEagly & Carli (1981)usedmeta-analysi$o investigate
whetherthesexdifferencen persuadabity differedbetweerpublicandprivate
conformity conditions.

38-39. OTHER HEURISTICS INVOLVING INTEGRATING MULTIPLE PAST STUDIES
Severalother heuristicsthat involve bringing togetherthe resultsof multiple
paststudieswill be menticmedbriefly. HeuristicL38, creativeexploitation of
thecomplemerdrity of paststudiesjs moredifficult to usethanL37 becausé
is harderto detectcomplenentaritythanconflict amongpaststudies.At least
five subtypesof complementarit amongstudiescan be looked for and ex-
ploited: (a) a moderatingsubtype.aswhenMilgram (1976)confrontedobedt
ence-to-authoritystudieswith unresponsive-byahderstudes; (b) a parallel
subtype,as when Hull (1933) appliedknown principles of memorizaton to
hypnotic phenomenon(c) a differentiationsubtype, aswhenone partitions a
previouslylumpedsetof studiednto two distincive subtypes(suchasmotorvs
sensorysuggestildity); (d) a mediatioral subtype,aswhenPetty& Cacioppo
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(1986) distingushedbetweenattitude-changestudiesin which centralvs pe
ripheralprocessings involved;and(e) alabelingsubtype aswhen“foot in the
door” studiesare irresistibj contrastedavith “door-in-the-face” studies.

This subcategorincludesalsoheuristt L39, writing areviewof theareain
guestion.Reviewingthe literatureor writing a theoreticalintegrationrequires
oneto organizeandintegratea heterogeneousetof studies jnterpretingthem
creatively so that the whole det more meaningfuthan the sum of the
individual studies,as patternsemergeand new integratingand bridging hy-
pothesessuggestthemseles. Festinger(1957) developeddissonanceheory
while writing a review of the literatureon rumors.Anotherillustration is the
academigoke thatif a professomwantsto learnabouta new area,sheor he
signsup toteach a course an

V. HEURISTICS NECESSTATING COLLECTING NEW
DATA OR REANALYZING OLD DATA

This fifth broadcategoryincludescreativeheuristicsmoredemandig of pro-
fessionalisnthan arecategories to 1V in that they call focollectingnewdata
or atleastreanalyzingld data.l grouptheseheuristicsin qualitative Subcate
gory M and quantitate Subcategory N.

M. QualitativeAnalyses

Six Subcategory qualitative-analysidieuristicsare listedn Table lin order
of increasingdemandingassof a priori theoreticalguidance beginningwith
simply allowing participantsmore freedomin expressingheir responseso
carrying outan elaborate stratedgr developinga whole progranof research.

40. ALLOWING OPEN-ENDED RESPONESFORCONTENTANALYSIS A simplebut
productiveway of obtainngrevealingdatais for theresearcheto presentlow
profile, allowing the participantmore leewayin responding.Researcton a
populartopic tendsto be channelednto ruts worn by constantuseof a few
familiarmanipubtionsandafewreactivescalegshatmeasursomeconventional
researchertmsen dimensins. Stifling examples atkelong preoccupationf
humanlearning andnemoryresearctwith nonsense-sidble materialandthe
confinement of self-concepgsearctio theonedimension okelf-esteenfasif
peoplethink of themselvenly in termsof how goodor badthey are).Such
reactivemeasureprovide as-if information on wherethe respondentvould
placethe stimulus on the researchetdavorite dimensionwerethe respondent
everto usethatdimenson, butfail to providecrucialas-issaliencanformation
ontheextentto whichtheresponderactuallydoesusethisdimenson. Reactive
measurebaveanattractiveeconomywhenonewantsto measuretimuli onthe
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populardimenson. Self-esteems admitedly an importantdimensionof the
self-conceptandif oneinsigs on studyingself-esteenit is efficientto usea
reactivemeasurdocusednit, ratherthanalessfocused]aboriousopen-ended
“Tell meaboutyourself’probe.Still, open-endedesponseshouldbecollected
andanalyzedat leastoccasionally(eventhoughcontent-analysisystemsare
laboriousto developanduse),becausdhey tendto suggesneglecteddimen
sionsandprovideinsightsinto peoplés own phenomenologial world aswell
as tothe fields currently fashionablessuegMcGuire 1984).

41-45. OTHER QUALITATIVE ANALYSIS HEURSTICS Spacelimitations allow
only brief mentionof five otherhypothess-generatindneuristics(M41-M45),
whichfall intothequalitative-data-analysSubcategoriv. HeuristicM41 calls
for more hands-onparticipation by the principal investgatorin the research
routine(e.g.constructingstimuus andresponsenaterial,collectingandenter
ing data talking with the subjectsgtc)ratherthanleavingthesetaskswholly to
assistants. Sualoutinetasksserveto keeponés attention focusedon thetopic
under study but also are undemandingenoughto allow insight-provoking
reveriethatmayenableheresearcheio pick upunsuspecterespons@atterns.

Heuristic M42, applying a currententhusiasmgoescarry the risk of en
couragingresearchers follow currentfashionsapplyingsomefad mechani
cally to diverseissuesin a “have technique,will travel” style that is a bit
ludicrousthoughsometmesuseful. The enthusiasnmay be for a new inde-
pendentvariable (e.g. nonverbalcues,facial neoteny),or a new dependent
variable measurg(e.g. facial EMG, magneticresonancemaging), or a new
explanatory mediatial variable (e.gimplicit stereotypes, moatbngruence),
or a new analytic technique(meta-analysisstructural equationmodels). A
slight variant,heuristicM43, encouragethe enthusiasto ride off in all direc
tions on his or her hobbyhorseyoutinely introducingsomefavoredvariable
(sexstereotypycognitivecomplexity, reactiontimes,etc)into the experimen
tal designof every study, analyzingfor new main and especiallyinteraction
effects.In thelong run suchenthusasmsare self-correctinggitherpaying off
in revelationsor losing the interestof the field (and perhapseven of the
enthusiast).

Heuristic M44 involves pitting confoundedfactorsagainsteachother, as
whenBrock (1965)weighedsourceexpertiseagainssourcesimilarity or when
Argyll & Cook (1976) investigatedthe trade-off betweeninterpersonalis-
tanceand eye contactas mutually substititable nonverbalchannelsor com
municatingintimacy. Particularlyprovocativeis heuristicM45, strategicplan
ning of programsof researchMcGuire (1989) haspointedout how our meth
odologicalbooksandcoursedocusalmostentirelyon tacticalissueghatarise
in individual experimentge.g. manipuhting and controlling variables meas
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urementstatigical analysisetc)to the neglectof strategicissuesthatarisein
planningmultiexperinental programsof researchMcGuire (1989) describes
how training in strategicplanningof multiexperimentresearctprogramscan
be carried ouandhow it is particularly effectiven generating antestirg new
hypothesesas well asin testirg the initial hypothesesn more meaningful
contexts.

N. QuantitativeAnalyses

SubcategoryN movesbeyondthe qualitative heuristcs for generatingnew
hypotheseslescribedcabovein Subcategoryl. It includesheuristicsdemand
ing quantiative sophistcationsuchasthe four, N46—N49,orderedin Table1
according taheirincreasing demandjmess of a priottheorizing.

46. MULTIVARIATE FISHING EXPEDITIONS Multivariate analysis can focus
narrowly on whethera conventionalvariablesuchasself-esteenis a unitary
trait orwhetherself-esteenasregardgphysicalappearancentelligence social
acceptancestc, might beatleastpartiallyindependent ansorelatedifferently
to othervariablesMultivariate analysiscanalsobeusedfor thebroadeitaskof
gettinginsightinto alarge,amorphousiomain,aswhenonebeginsa program
of researchon nonverbal behavior by reducing the dozeinmterrelated
nonverbalbehaviorsto a more manageablesubsetof factorsthat not only
achievegconomyof groupingbutalsosuggestsinderlyinglatentvariablege.g.
intimacy, vocalic fluency) that mediatethe effectsof nonverbalcueson other
variables Analytical proceduresuchasfactoranalysesndstructuralequation
modelingmay servebetterfor testirg amongexplicit a priori theoriesthanfor
discoveringnew theories(Breckler 1984), but they also have their usesfor
discoveringnew relationgwhich can therbe validatedn subsequendtudies).

OTHER QUANTATIVE ANALYSIS HEURISTICS The three other SubcategornN
heuristicscall for progressivelynorea priori theorizingandgreateikknowledge
of quantitivemethodsHeuristicN47 involvessubtractingputof arelationthe
covariancalueto apowerful,well-recognizednediatoiwhoseeffectis solarge
thatit obscureghelesserrolesof othermediatorsof moretheoreticainterest.
An exampleis Hovlands (1952)approacho conceptlearningby subtracting
out the amountof information actually containedin positive vs negativein-
stancesthusmakingit possibleto analyze the remainingpvariance to tegor
asymmetriesh howwell peoplecanactuallyproces&qualunitsof affirmational
vs negationalinformation Similarly, to study how messagevariablesaffect
attitudechangeit is revealingo subtracbuttheoverpoweringnediathg effect
of the amountof learning of messagecontent,to determinethe additional
mediatingrole of cognitive elaboration(as emphasizedy the cognitive-re
sponseaheorists) or therole of source perceptiqas stressedy Eagly1974).
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HeuristicN48, compugr simulaton, is a discoveryprocesghatis becom
ing increasinglyavailableand suitedto problemareaghat haveresistedhatu
ral languageand mathematal analyseqOstrom 1988), asin Rumelfart &
McClellands (1986) explorationof whetherand how childreris masteryof
regularandirregularEnglishverbforms canbeaccountedor by associatias,
without recourseto rule learning.Researcherdrawnto computersimulation
of actualhumanprocessesnustresistthe dangerof drifting into an artificial
intelligenceeffort todescribe amdeal operatorand thedanger ofettling for a
productrather than processmulaton of actuatognition.

Similarly demandingis heuristic N49, mathematial modeling, which is
doubly suggestivein indicating both how well the model accountsfor the
relationin questian andalsowhatcovariationremains(indicatingtheinvolve-
mentof furtherindependenvariables)afteradjustingfor theaccountgivenby
the mathematal model.For example rich implicationscanbe drawnregard
ing howwell asimplemodel(like signal-detectiotheory)or acomplexmodel
(like a LISREL formulation) canaccountfor obtainedrelationsamongvari-
ablesof interest;andthenstill morenovelinferencescanbe drawnto account
for the covariationghatremainafteradjustmentor the varianceexplainedby
the mathematal model.

FUTUREDIRECTIONS

In assemblig this long list of techniquedor creativehypothesiggenerating
havetried to be inclusive, allowing someof the heuristicsto overlap, e.g.
severaheuristcsusevariantsof interactioneffectsor of deviant-casanalysis
asacreativedevice.A vigorousshakingdownmayreduce the listo a slighty
smaller set of more independentechniques.Conversely,the list could be
expandedboth by subdivding someof the presenteuristics(e.g.D7 or L38)
and byaddingnew ones.

In addition, the classificaton systemthat | useto order and group the
heuristicss sometines based osuperficial descriptig criteria. Other classifi
cationsmightbemoreprovocativeor might betterreflectintellectualprocesses
involvedin discoveryandthe meansby which researchersanbe trainedin
usingtheseheuristicscreatively.Oneelegantadvancevould beto organizethe
list into a matrix with currentCategoried to V asthe five row headingsand
thento identify columnheadingghatcrossall five of the categoriesimilarly,
with the separate heuristicenstituthg cellentries.

The heuristicshave beendescribedn isolaion, but they work synergisti
cally, so that somecombirations cantogetheraugmentcreativity more than
the sum of their individual effects.How severalheuristicscan be combined
into aneffectiveprogrammaticstrategyhasbeendescribedn McGuire (1989).
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Also neededare descriptionsof how each heuristic can be effectively
taught.l havedevelopedraining proceduredor these49 heuristicsthat use

worksheetexercises taeach studentgach of the steps that the heuristic

involves. Spacelimitationsprecludemy describingthesetraining procedures
here,exceptfor giving someillustrative training proceduresspecifically for

heuristicAl.

Thereis aneedfor moreempiricalwork to testthe heuristics usefulnessn
creativehypothesiggenerating! havedoneinformal pedagogicakevaluations
of thetraining procedure$or someof the heuristcs with encouragingesults,
but systemat evaluationstudiesare neededo determineif eachheuristicis
effective in enhancingcreativity, underwhat conditions, for whom, and for
whatreasonsTwo training questios needanswering:Do the training proce
duresenhancestudens useof a given heuristc? Doesenhancedise of the
heuristicincreasehe creativity of the studen's thinking? Suchresearctcould
be productive, not only for the practicalendof enhancingscientists creativity
butalso for a basitheoreticalyield of clarifying the natureof thinking.
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