
TheFeelingofUncertaintyIntensifiesAffectiveReactionsYoavBar-AnanandTimothyD.WilsonUniversityofVirginia DanielT.GilbertHarvardUniversityUncertaintyhasbeendefinedasalackofinformationaboutaneventandhasbeencharacterizedasanaversivestatethatpeoplearemotivatedtoreduce.Theauthorsproposeanuncertaintyintensificationhypothesis,wherebyuncertaintyduringanemotionaleventmakesunpleasanteventsmoreunpleasantandpleasanteventsmorepleasant.Theauthorshypothesizedthatthiswouldhappenevenwhenuncertaintyislimitedtothefeelingof“notknowing,”separablefromalackofinformation.In4studies,theauthorsheldinformationaboutpositiveandnegativefilmclipsconstantwhilevaryingthefeelingofnotknowingbyhavingpeoplerepeatphrasesconnotingcertaintyoruncertaintywhilewatchingthefilms.Aspredicted,thesubjectivefeelingofuncertaintyintensifiedpeople’saffectivereactionstothefilmclips.Keywords:affectiveadaptation,uncertainty,curiosity,positiveemotionUncertaintyreferstothestateofanorganismthatlacksinfor-mationaboutwhether,where,when,how,orwhyaneventhasoccurredorwilloccur(Knight,1921).Bygaininginformation,organismslearntopredictandcontroltheirenvironment,confer-ringanadaptiveadvantage(Berlyne,1960;Imada&Nageishi,1982;Inglis,2000).Consequently,uncertaintyisgenerallyviewedasanaversivestatethatorganismsaremotivatedtoreduce(e.g.,Hogg,2000;Weary&Edwards,1996).Thestateofcuriosity,forexample,inwhichpeopledesiremoreinformationaboutsome-thingintheirenvironment,hasbeenviewedasanegativedrivestatethatproducespleasureonlywhenitissatisfied(Harlow,Harlow,&Meyer,1950;Loewenstein,1994).Incontrast,weproposeanuncertaintyintensificationhypothe-sis,wherebyuncertaintymakesunpleasanteventsmoreunpleasant(asprevailingtheoriessuggest)butalsomakespleasanteventsmorepleasant(contrarytowhatprevailingtheoriessuggest).Thereisempiricalsupportforthefirstpartofthishypothesis;namely,thatuncertaintyintensifiesaffectivereactionstonegativeevents(e.g.,Arenas,Tabernero,&Briones,2006;vandenBos,Euwema,Poortvliet,&Maas,2007;Wigginsetal.,1992).Thenovelpartofthehypothesisisthatuncertaintyalsointensifiesaffectivereac-tionstopositiveevents.Relatedevidencecomesfromresearchonaffective adaptation,

ortheconditionsunderwhichpeople’saffectivereactionstoeventsabateovertime.Themorepeopleunderstand anevent—whatitis,whyitoccurred,howitfitsintotheirself-concepts—themorequicklytheyadapttoit(Wilson&Gilbert,2008).Thus,anythingthatimpedesunderstanding,includinguncertaintyabout

thenatureoftheevent,willprolongaffectivereactionstothatevent.Wilson,Centerbar,Kermer,andGilbert(2005)foundsup-portforthishypothesiswithpositiveevents.Inonestudy,partic-ipantswatchedapleasurablemoviebasedonatruestoryandwerethenprovidedwithtwopossibleaccountsofwhathappenedtothemaincharacterafterthemoviewasmade.Participantswhore-mainedinthisstateofuncertaintywereinagoodmoodforsignificantlylongerthanparticipantswhoweretoldeitherthatthefirstorsecondaccountwastrue.IntheWilsonetal.(2005)studies,participantsexperiencedapositiveevent(e.g.,anupliftingmovie)andthenreceivedtheuncertaintymanipulation(e.g.,whethertheyknewwhathappenedtothemaincharacterafterthemovieended);thus,themanipula-tioncouldnothaveinfluencedpeople’sinitialreactionstotheevents.Incontrast,theuncertaintyintensificationhypothesisisconcernedwiththeeffectsof“online”uncertaintyduringanemo-tionalevent.Thisisanimportantdistinction,becauseineverydaylifeitiscommontobeinastateofuncertaintywhileexperiencinganemotionalevent(e.g.,notknowinghowamovieorasportingeventwillturnout).Whymightonlineuncertaintyamplifyreactionstoanongoingevent?Onepossibilityisthatuncertaintyheightenspeople’satten-tion.Thatis,justasuncertaintykeepsaneventaccessibleafterit

occurs(Wilsonetal.,2005),somightitkeeppeople’sattentiononanongoingevent,intensifyingtheirreactionstoit.Anotherpos-sibilityisthatuncertaintyincreasespeople’scuriosityaboutanemotionalevent,sothattheybecomemoreemotionallyengagedwithit.Thatis,peoplemaypayequalattentiontoanemotionalevent,butthosewhoareuncertainmaybemorecuriousaboutwhatishappening,whichmakesthemmoreengagedintheevent.Themainpurposeofthepresentstudieswastodemonstratethatuncertaintyintensifiesaffectivereactionstoongoingpositiveandnegativeeventsandtoexplorethecognitivemechanismsbywhichthismightoccur.Wealsosoughttorefinethedefinitionandoperationalizationofuncertainty.Uncertaintyhasbothaninfor-mationalcomponent(adeficitinknowledge)andasubjectivecomponent(afeelingofnotknowing;Smith&Washburn,2005),whichhavebeenconfoundedinpreviousresearch.ResearcherstypicallyinduceuncertaintybydeprivingpeopleofinformationYoavBar-AnanandTimothyD.Wilson,Departmentof Psychology,UniversityofVirginia;DanielT.Gilbert,Departmentof Psychology,HarvardUniversity.WeacknowledgethesupportofResearchGrantRO1-MH56075fromtheNationalInstituteofMentalHealthandResearchGrantBCS-0722915fromtheNationalScienceFoundation.CorrespondenceconcerningthisarticleshouldbeaddressedtoYoavBar-AnanandTimothyD.Wilson,DepartmentofPsychology,POBox400400,102GilmerHall,UniversityofVirginia,Charlottesville,VA22904-4400.E-mail:baranan@virginia.eduandtwilson@virginia.edu
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(e.g.,whathappenedtothemaincharacterinamovie);thus,itisnotclearwhichofthesecomponentsisresponsibleforuncertain-ty’seffects.Inthepresentstudies,wedevelopedatechniquetoinduceafeelingofnotknowingwhileholdingconstanttheinfor-mationthatpeoplereceived.Studies1–3Participantswatcheda5-minclipofeitherapleasantorun-pleasantscenefromamovietheyhadn’tseenbefore. Duringthefilm,someoftheparticipantsrepeatedphrasesconnotingcertainty(e.g.,“Iseewhat’shappening”),whereasothersrepeatedphrasesconnotinguncertainty(e.g.,“I’mnotsurewhat’shappening”).Allparticipantsthenratedtheiraffectivereactionstothefilm.MethodParticipants.Participantswereundergraduatestudentsen-rolledinpsychologycourseswhohadnotseenthemovieshownintheirconditionofthestudy.Therewere51participantsinStudy1(31women),52inStudy2(38women),and100(65 women)inStudy3.Weeliminatedfromtheanalysesparticipantswhodidnotsaythelinesaloud(5inStudy1,4inStudy2).Procedure.Participantsperformedthetaskoncomputersinindividualcubicles.Theyweretoldthattheresearcherswereinterestedinhowpeopleperformsimultaneoustaskswhilewatch-ingmoviesandthattheywouldwatchashortfilm clipwhileperformingasecondarytask.Participantsreadthattheywouldberandomlyassignedtotheroleoflisteners,whowouldoverheartapedcommentssupposedlyemittedbyanothermoviegoer,ortalkers,whowouldgenerateverbalcommentsduringthefilm.Allparticipantslearnedthattheyhadbeenassignedto theroleoftalkerandweregiventhreelinestoreadaloudduringthemovieclip.Thoserandomlyassignedtotheuncertainconditionreceivedthelines,“Iwonder,”“I’mcurious,”and“I’mnotsurewhat’shappening.”Thoseassignedtothecertainconditionreceivedthelines,“Isee,”“Iunderstand,”and“Iseewhat’shappening.”Thelineswerenumberedfrom1to3anddisplayedatthebottomofthescreenduringthefilmclip.Participantswereinstructedtosaythelinealoudwhenitscorrespondingnumberappearedonthescreen,whichhappenedtwiceforeachline.InStudy1,participantswatchedapositiveclipfromeitherTheNatural(Breen,Colesberry,Johnson,Towne,&Levinson,1981)

orChariotsofFire(Crawford,Fayed,Putnam,Eberts, &Hudson,1981);thus,inStudy1,weuseda2(certainty)�2(clip)design.InStudy2,allparticipantswatchedanunpleasantclipfromthedocumentaryDarkDays(Mesdon,Paul,Seganti,Swinski,&Singer,2000)abouthomelesspeopleinNewYorkCity.InStudy3,participantswererandomlyassignedtoseeapositive(TheNatural)ornegative(DarkDays)filmclip;thus,inStudy3,weuseda2(certainty)�2(valenceoffilm)design.Dependentmeasures.Participantsratedthepositivityoftheirfeelingstowardtheclip,howhappytheclipmadethemfeel,howsaditmadethemfeel,howmuchtheylikedthefilm,howintensetheiremotionswereduringtheclip,howmuchtheyfelttheyunderstoodwhatwashappeningintheclip,andhow curiousthefilmmadethemfeel.InStudy3,wealsoaskedhowconfusingandperplexingtheclipwas,howmuchparticipantsfelttheyunder-stoodexactlywhatwasgoingonintheclip,howcloselytheypaid

attentiontotheclip,whethertheyfounditeasyorhardtopayattention,andtheextenttowhichtheyfoundtheirmindwanderingduringtheclips,allon9-pointscaleswithappropriatelabelsattheendpoints.Duringthedebriefing,noparticipantguessedthatthemeaningofthelineswassupposedtoinfluencetheirreactionstothefilm.ResultsandDiscussionThemaindependentmeasureswereparticipants’ratingsofhowpositive,happy,andsadthefilmclipsmadethemfeelandhowintensetheiremotionalreactionswere.Inthepositivefilmclipconditions,weaveragedpeople’sratingsofpositivity,happiness,sadness(reversescored),andintensity,andwetestedthehypoth-esisthatparticipantswhoutteredtheuncertainphraseswouldhavemoreextremeratingsonthisindex.Inthenegativefilmclipconditions,weaveragedpeople’sratingsofpositivity(reversescored),happiness(reversedscored),sadness,andintensity,andwetestedthehypothesisthatparticipantswhoutteredtheuncertainphraseswouldhavemoreextremeratingsonthisindex.Tocom-paretheresultsinthepositiveandnegativefilmconditionsonthesamescale,wereversescoredtheratingsinthenegativecondition.Thealphasonthisoverallindexwere.75,.63,and.78inStudies1,2,and3,respectively.1Aspredicted,participantsintheuncertainphraseconditiongavethepositiveandnegativefilmsmoreextremeratings.InStudies1and3,inwhichparticipantssawpositiveclips,thoseintheuncertainphraseconditionratedthefilmmorepositivelythandidparticipantsinthecertainphrasecondition,whereasinStudies2and3,inwhichparticipantssawnegativeclips,thoseintheuncertainphraseconditionratedthefilmmorenegativelythandidparticipantsinthecertainphrasecondition.Themeansandsignif-icancelevelsaresummarizedinFigure1.InStudy3,theCer-tainty�ValenceofFilminteractionwassignificant,F(1,96)�7.87,p�.01,�p2�.08,reflectingthefactthatutteringtheuncertainphrasesincreasedpositivereactionsintheposi-tiveclipconditionandnegativereactionsinthenegativeclipcondition.AsseeninFigure1,theeffectoftheuncertaintymanipulationwasinthepredicteddirectionbutnotsignificantinthenegativeclipconditionofStudy3(p�.15).However,whentheresultsofthisconditionarecom-binedwiththeresultsofStudy2,theeffectsofuncertaintyon
negativeaffectissignificant,z�2.40,p�.02.1Whenweexaminethevalencedreactions(ratingsofpositivity,hap-piness,andsadness)andtheratingsofintensityseparately,similarresultswerefound.Onthevalencedmeasure,participantsintheuncertaincon-ditionratedthepositivefilmsmorepositivelyandthenegativefilmsmorenegativelythandidparticipantsinthecertaincondition,zs�2.03,ps�.05,averagedacrossstudies.Ontheintensitymeasure,participantsintheuncertainconditionreportedmoreintensereactionstothepositiveandnegativefilmsthandidparticipantsinthecertaincondition:Forthepositivefilms,z�3.33,p�.0009;forthenegativefilms,z�1.69,p�.09.InStudy3,whichincludedbothpositiveandnegativefilms,theCertainty�FilmValenceinteractionwassignificantonthemeasureofvalence,F(1,96)�5.13,p�.03.Aspredicted,themaineffectofcertaintywassignificant(withnointeraction)onthemeasureofintensity,F(1,96)�5.10,p�.03,supportingourhypothesisthatuncertaintyincreasedtheintensityofratingstobothpositiveandnegativefilms.124 BRIEFREPORTS



Onepossibleexplanationofthesefindingsisthatutteringthecertaintyphrasesmadepeopletuneoutandpaylessattentiontothefilms,thusreducingtheirimpact.However,wefound nosupportforthis“tuning-out”hypothesis.InStudy3,themaineffectofthecertaintymanipulationfailedtoreachsignificanceonanyofthesevenquestionsassessingattention(e.g.,howcloselytheypaidattentiontotheclip),ps�.28.InStudy2,therewasahintofsupportforanalternativehypothesis,namelythatutteringtheuncertainphrasesmadepeoplemorecuriousaboutthefilms,t(46)�1.81,p�.08,d�0.52.However,theeffectofthecertaintymanipulationonreportedcuriositywasnotsignificantin

Studies1or3.Study4allowedamoresensitive testofthecuriosityhypothesiswiththeuseawithin-participantdesign.Thisstudyexaminedonlypositiveaffect,thenovelcontributionofthisresearch.Study4MethodParticipantswere31students(16women,15men)fromunder-graduatepsychologycourses.TheprocedurewasidenticaltoStud-ies1–3exceptforthesechanges:Participantsspoketheuncertainlinesduringonepositivefilmclipandthecertainlinesduringanotherincounterbalancedorder.Betweenthetwopositivefilms,participantsviewedaneutralclipandspokelinesunrelatedtocertainty/uncertain(“myphonerings,”“I’minamovie,”“Iwillcallyoulater”).Thetwopositivemovieclipswerethesame5-min

excerptfromChariotsofFireusedinStudy1anda5-minclipfromAnOfficerandaGentleman(Elfand,Stewart,&Hackford,1982)shownincounterbalancedorder.TheneutralclipwasfromOntheSetof“Elephant”:RollingThroughTime(VanSant,Wolf,&Andrew,2004).Thelinesspokeninthecertaintyanduncer-taintyconditionswereslightlydifferentfromthoseusedinStudy1:“Iwonder,”“Huh?”and“Idon’tgetit”intheuncertaintycondition;and“Isee,”“Thatmakessense,”and“Ofcourse”inthecertaintycondition.Wesimplifiedthedependentmeasuresbyaskingpeopletoratetheirpositivefeelings(1�leastpositiveto9�mostpositive)and
curiosity(1�leastcuriousto9�mostcurious)towardeachclipimmediatelyafterwatchingit.Wealsoincludedsomefillerques-tionsthatwerenotusedintheanalyses(e.g.,ratingsofboredomandangercausedbytheclip)aimedtocoverourmaininterest.Weaskedparticipantstoratetheirfeelingsandcuriositytowardeachofthethreeclipsagainafterperforminga7-minfillertasktodeterminewhetheranyeffectsofconditionpersistedovertime.Finally,wetestedparticipants’memorywithfivequestionsabouteachpositiveclip.ResultsandDiscussionTwoparticipantswereclearlydistractedbynoiseoutsidethelabroom;thus,theirdatawereeliminatedfromtheanalyses.Weconducteda2(certaintycondition:certaintyvs.uncertaintylines)�2(timeofmeasurement:immediatelyaftertheclipvs.2345678Study 1 Study 3Study 2Study 3Positive FilmNegative FilmAffect Toward Film Uncertain PhrasesCertain Phrasest(42) = 2.25,p = .03 t(46) = 1.98,p = .05t(41) = 2.55,p = .01t(55) = 1.47,p = .15Figure1.Affectivereactionstothepositiveandnegativefilmclipsasafunctionofcertaintycondition.Forthepositivefilms,theindexistheaverageofparticipants’ratingspositivity,happiness,sadness(reversescored),andintensitysothathighratingsreflect moreextremeandintensereactionstothefilms.Forthenegativefilms,wefirstaveragedparticipants’ratingsofpositivity(reversescored),happiness(reversedscored),sadness,andintensity,andthenwereversedscoredtheaveragessothatlowratingsreflectmoreextremeandintensereactionstothefilms. 125BRIEFREPORTS



afterthefillertask)�2(orderoffilm:ChariotsofFirevs.AnOfficerandGentlemanshownfirst)�2(conditionorder:certaintyvs.uncertaintylinesspokenfirst)ANOVAonparticipants’posi-tivityratings,withthefirsttwofactorstreatedasrepeatedmea-sures.Aspredicted,therewasamaineffectofcertaintycondition,F(1,25)�4.46,p�.05,�p2�.15,reflectingthefactthatparticipantsreportedmorepositivefeelingstowardtheclipwhentheyspoketheuncertainlines(M�7.00,SD�1.42)thanwhentheyspokethecertainlines(M�6.43,SD�1.88).TheCertainty�Timeinteractionwasnotsignificant,F(1,25)�1,ns.2Therewasnosignificantdifferenceinparticipants’recallforthetwopositiveclips,t(28)�1,suggestingthattheydidnotpaymoreattentionwhenutteringuncertainphrases.Partici-pantsdid,however,reportsignificantlygreatercuriosityabouttheclipwhentheyspoketheuncertainlines(M�6.14,SD�2.04)thanwhentheyspokethecertainlines(M�5.17,SD�2.26),F(1,25)�9.95,p�.005,�p2�.22.Wetestedwhetherpeople’sratingsofcuriositymediatedtheeffectsoftheuncertaintymanipulationonaffectivereactions, usingpro-ceduresrecommendedbyJudd,Kenny,andMcClelland(2001)fortestingmediationinwithin-participantdesigns.Weregressedthedifferencebetweenpositivefeelingsto-wardthecertainversusuncertainclips,Puncertain �Pcertain,ontothesumofthecuriosityratingsofthe twoclips,Cuncertain�Ccertain,andthedifferenceincurios ityratingsofthetwoclips,Cuncertain�Ccertain.Thedifferenceincuriositypredictedthedifferenceinpositivefeelings,��0.53,t(28)�3.17,p�.01,indicatingmediationbycuriosity.Thesumofcuriosityratingsdidnotpredictthedifferenceinpositivefeelings,t�1,indicatingnomoderationofcuriosity.Theinterceptoftheregressionequationwasnotsignificant,t�1,indicatingnoeffectofcertaintyconditiononpositivefeelingsbeyondtheeffectofconditiononcuriosity.Inshort,theseresultsindicatethattheeffectofcertaintyconditiononpositivityratingswas completelymediatedbytheeffectsofconditiononcuriosity(Juddetal.,2001).GeneralDiscussionThepresentstudiessupportedthehypothesisthat uncertaintyintensifiesaffectivereactions.Participantsintheuncertainphrasesconditionsratedthepositivefilmclipsmorepositivelyandthenegativefilmclipsmorenegatively,relativetoparticipantsinthe

certainphrasesconditions.Thesestudiesarethefirsttoshowthatuncertaintyintensifiesaffectivereactionstoanongoingpositiveeventandarethefirsttoshowintensificationtopositiveandnegativeeventsinthesamestudy.Thestudiesalsodemonstratedthatthepsychologicaleffectsofuncertaintymayhavelesstodowithwhatpeopledonotknowthanwithwhatpeoplefeel.Partic-ipantswatchedtheexactsameclips,yetthosewhorepeatedphrasesconnotinguncertaintyreportedmoreintenseaffectivere-actions.Oneinterpretationoftheresultsisthatutteringtheuncertainphrasesmadepeoplepaymoreattentiontothefilms.However,therewerenosignificantdifferencesonquestionsdesignedtomeasurepeople’slevelofattention(e.g.,howcloselytheypaidattention).Furthermore,inStudy4,therewereno significantdifferencesinpeople’srecalloftheclips.Althoughthesearenullfindings,theysuggestthatpeoplewhoutteredthecertainphrases

didnotsimplytuneout.TheresultsofStudy4suggestinsteadthatparticipantswhoutteredtheuncertainphrasesbecamemorecuri-ousaboutthefilms,whichintensifiedtheiraffectivereactions.Theexactmechanismsbywhichcuriosityintensifiesaffectivereac-tionsremaintobeidentified.Onepossibilityisthatcuriosityledtogreaterpsychologicalengagementinthefilmclips,wherebypeo-pleidentifiedmorewiththecharactersandbecamemoreinvolvedinthestories.Putdifferently,peopleinthecertainconditionsmayhavepaidequalattentiontothefilmsaspeopleintheuncertainconditions,buttheymayhaveadoptedamoredistancedstanceandfailedtogetascaughtupinthenarrative,reducingtheimpactofthefilmclips.Ourresultsappeartobeinconsistentwiththeoriesthatpositarelationshipbetweeninterestandcomprehensibility.Silvia(2008),forexample,suggestedthatpeoplearemostinterestedin(i.e.,curiousabout)stimulithattheyfindbothnovelandcomprehensi-ble.Incontrast,wefoundthatpeopleweremostcuriousaboutthefilmsintheuncertaincondition.AsHebb(1955)andBerlyne(1960)argued,however,theremaybeacurvilinearrelationshipbetweeninterestandcomprehensibility.Eventsthatareeithertoofamiliarandeasilyunderstood,ortoonovelanddifficulttoun-derstand,maynotsparkpeople’sinterest.Amoderatedegreeofnoveltyandincomprehensibilitymaybemostlikelytoinducecuriosity.Uncertaintycanhaveothereffectsbesidesintensifyingaffectivereactions.Clarkson,Tormala,andRucker(2008),forexample,examinedtheeffectsofuncertaintyaboutone’sattitudesoninfor-mationprocessingandattitudechangeandfoundthatcertaintystrengthenedtheeffectsofunambivalentattitudesbutweakenedtheeffectsofambivalentattitudes.Theseeffectsappeartobeindependentoftheeffectsofcertaintyonaffectivereactionstovalencedevents,asdocumentedhere.Inclosing,Wilsonetal.(2005)referredtothepositiveeffectsofuncertaintyasapleasureparadox:Peoplewanttoreduceuncer-taintyaboutpositiveevents,sothattheycanincreasethelikeli-hoodthattheeventswillrecur,butbysodoing,theymayunin-tentionallyspoilthepleasuretheeventsbring.Ifascientistgivesacolloquiumthatisentertainingandclear,forexample,theaudiencemaycomprehendthetalkbutnotenjoyit,atleastnotasmuchaspeoplewhofindthetalkentertainingbutnotfullycom-prehensible.Thepresentstudies,however,alsosuggestapossibleresolutiontothepleasureparadox:Peoplecanobtainalltheinformationtheywantaboutpleasurableeventswithoutreducing

theirenjoymentiftheymaintainasubjectivesenseofuncertainty.Itisnotclearwhetherpeoplecanaccomplishthisvoluntarily,althoughitmayhelptouttertheoccasional“Iwonder”whileexperiencingapleasurableevent.2Therewasalsoanunpredicted(anduninterpretable)three-wayCer-taintyCondition�FilmOrder�ConditionOrderinteraction,F(1,25)�6.10,p�.05.ReferencesArenas,A.,Tabernero,C.,&Briones,E.(2006).Effectsofgoalorienta-tion,errororientationandself-efficacyonperformanceinanuncertainsituation.SocialBehaviorandPersonality,34,569–586.Berlyne,D.E.(1960).Conflict,arousalandcuriosity.NewYork:McGraw-Hill.126 BRIEFREPORTS
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