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Abstract

Inthispaperwetestthehypothesisthatnaminganobjectdepictedina

picture,andreadingaloudanobject’sname,areaffectedbytheobject’s

speed.Wecontendthatthementalrepresentationsofeveryday

objectsandsituationsincludetheirspeed,andthatthelatterinfluences

behaviorininstantaneousandsystematicways.Animportantcorollary

isthathigh-speedobjectsarenamedfasterthanlow-speedobjects

despitethefactthatobjectspeedisirrelevanttothenamingtaskat

hand.Theresultsofaseriesof7studieswithpicturesandwords

supportthesepredictions.

Keywords:Implicitspeed,automaticactivation,picturenaming,word

reading
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Everydayobjectsevokementalconstructsanddispositionsbeyond

mereperceptionorrecognition.Theseconstructsareactivatedinafastand

automaticfashion,oftenoutsideofconsciousawareness(Bargh,1994;Higgins,

1996;Hassin,2013).Arguablythebest-knownandmost-researchedproperty

ofobjectsistheirvalence.Valenceispresentnotonlywithobviously

threateningorappealingstimulisuchasasnakeorapieceoffood,buta

modicumofvalenceor“micro-valence”(Lebrechtetal.,2012)ispresentin

suchaninnocuousobjectasyourmorningcoffeemug.Theprevalenceof

valenceiseasilyunderstoodconsideringitsroleinevolution,anditsrolein

shapingonlinemotivations,emotions,anddecisions.

Inthepresentstudy,weturnthespotlighttoanotherhigh-level

property,speed,whichhaslargelybeenoverlookedintheexistingliterature.

Wearguethatthementalrepresentationsofeverydayobjectsoftenincludea

valueofspeed,whichcaninfluencepeople’sactionsinasystematicfashion.In

aseriesofsevenstudiesweshowthatobjectspeedinfluencesperformancein

suchsimpleandinstantaneoustasksasnamingpictureoftheseobjects,or

readingaloudtheirnames.Thisinfluenceisallthemoreimpressivewhenone

recognizesthatobjectspeedisirrelevanttotheexplicittasksetathand.

Speedisacontinuousvariable.Someobjectsareassociatedwithno-or

merelylow-speed(whatonemightterm,followingLebrechtetal.,2012,

“micro-speed,”e.g.,plant).Otherobjectspromptslowtomoderatespeed(e.g.,

turtle,snail),andstillotherobjectsevokehighvelocity(e.g.,airplane,train).
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Therelevantspeedvalueis,ofcourse,context-dependent.Anairplaneparking

onthegroundislikelytoactivateadifferentspeedthanonethatiscurrently

inflight.

Theactivationofanobject’sspeedmightbealsovitalforsurvival.A

threateningattackdogisofextremelynegativevalence,yettheproverbial

decisionoffightorflightisresolvedbytheassessmentofspeedandproximity

(Fanselow,1994;Maren,2007;Mobbetal.,2007).Inthesamemanner,

regardlessoftheaffectassociatedwithcars,thedecisiontocrossornotcross

abusyroadshoulddependonspeedanddirectionofmovement–andan

errorcanbeverycostly.Itispartlyforthesereasonsthatmovementand

speed,subsumedunder“activity,”werefoundtobeafundamentaldimension

ofmeaningintheclassicresearchbyOsgood,Succi,andTannenbaum(1957).

Theideathatobjectspeedmayaffectsimpleandearlycognitive

processingwasinspiredbytwoleadingschoolsofthoughtincontemporary

experimentalpsychology.Embodiment,orgroundedcognition,holdsthat

when“peopleperceivevisualobjects,simulationsofpotentialactionsbecome

activeinpreparationforsituatedaction”(Barsalou,2008,p.624).Oneway

thatwordsandpicturesconveymeaningisthusgroundedinthebodily

activityassociatedwiththem(e.g.,Glenberg&Kaschak,2002;Schubert,2005;

Williams,Huang,&Bargh,2009).Whenoneseessharks,ortheword“shark,”

animplicationisthatthingscanhappenreallyfastandthereforespeedyaction

mightbeneeded.

Asimilarlineofthinkingoriginatesfromconsideringthemultitudinous

effectsofpriming(forrecentreviewsseeBarghetal.,2012;Hassin,2013).In

themostrelevantlineofresearch,Barghandhiscolleagueshaveshown,for

example,thatprimingoldageleadstoslowerwalking(Bargh,Chen,&Burrows,

1996;butseeDoyenetal.,2012foradifferenttakeonthiseffect).Building

onthesefindingsCesario,Plaks,&Higgins(2006)haveshownthatthiseffect

ismotivationalinnature:Participantswhoimplicitlylikeolderadultsindeed
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walkmoreslowlyfollowingpriming,whereasthosewholikethemless

actuallywalkfaster.Inanotherstudy,Matlock(2004)foundthatittook

participantslongertosemanticallyprocessasentenceentailingfictivemotion

(e.g.,"Theroadrunsthroughthevalley")whenthissentencefollowedastory

involvingslowmotion(vs.onethatimpliedfastmotion).

Thus,boththeprimingandtheembodimentaccountssuggestalink

betweenanobject’sspeedandsubsequentbehaviors(e.g.,Bargh,Chen,&

Burrows,1996;Barsalou,2008).Notethatbothaccountsdistinguishbetween

thestimulusthatbringsaboutthepriming(orthesimulation),andtheprocess

thatitchanges.Totakejustoneexample,Barghandcolleagueshaveprimed

thenotionofslownessviathereadingofwordsrelatedtooldage,andshown

thatthisprimingphaseslowedparticipants’walking(seealsoMatlock,2004).

Butwhywait?Ifweassumethattheactofspeedingcognitiontowards

fasterobjectsservesafunction,thenitmakessensetospeedcognitionasfast

asonecan.Thehypothesisexaminedhere,then,isthattheeffectofstimulus

speedisinherentinprocessingtotheextentthatitaffectstheperformance

withrespecttothestimulusitself.Totestthishypothesisweexaminethe

processofreadingawordornamingapicture,hypothesizingthatfaster

objectsareprocessedmorequicklythanslowerones.

ThePresentStudy

Thelatencyofnamingwordsandpicturesisinfluencedbyawealthof

well-knownvariables,includingwordfrequency,wordlength,phonetic

structure,orthographicneighborhood,ageofacquisition,picturecomplexity,

goodnessofdepiction,andnameagreement(e.g.,Balotaetal.,2007;Bateset

al.,2003;Szekelyetal.,2004).Nevertheless,arelativelylargeportionofthe

varianceinnaminglatencyisstillunexplainedbytheseattributes.Inthe

presentstudywesuggestthevariableofobjectspeedasapotentpredictorof

word-andpicture-naminglatencies,evenwhenonecontrolsforallpreviously

mentionedvariables.
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Thehypothesisthatweexaminehereisthattheaforementionedlow-

leveldeterminantsarenottheonlysystematicdeterminantsofcognitive

speed,andthathighlevelfeaturesalsoinfluencethisprocess.Inthestudies

weconductandreportheretheparticipants’taskwastonameobjects

depictedaspicturesortoreadthemaswords.Thepresentedpicturesand

wordsweredrawnfromstandardized,internationallyrecognizedpoolsof

stimuli(pictures:theInternationalPictureNamingProject[IPNP,Szekelyetal.,

2004];words:theEnglishLexiconProject[ELPBalotaetal.,2007]).Three

featuresofthesepoolsofstimuliarenoteworthy.Thefirstreferstotheir

sheersize.TheELP,forinstance,includesmorethan40,000Englishwords.

Second,thepictures(andthewords)transcendseveralcategories,from

householditemstofoodstonaturalphenomena.Thirdandperhapsmost

important,thedataentailbehavioralnorms,notablymeanlatenciestoname

thepicturesandthewords.Thesebehavioraldata,too,arebroadlybased(e.g.,

latenciesintheELParebasedonresponsesbyover400people).

Ofthelargepopulationofpictures(andwords),wefocusedonthesub-

categoryofvehicles.Ourgoalwastosamplestimuliforwhichspeedisalmost

invariablyrelevant,spanningalargerangeofvaluesofspeed.InStudy1(IPNP

pictures)andStudy4(ELPwords)oursubjectsratedthestimuliforspeed.

Subsequently,wecorrelatedthemeanlatenciesfornamingavailableinthe

internationalnormswiththeratingofspeedbyourparticipants.Studies2and

5lookedatcorrelationsbetweenratedspeedandspeedofnaming/readingin

ourlaboratories,controllingforknownlexicalpredictors.Study3further

demonstratedtheeffectofobjectspeedinalargersetof275IPNPpicturesof

commonactions.Finally,intwodedicatedexperimentsprobingcausality,

Experiment1andExperiment2,wemanipulatedthecontextoftheobjects,

suchthatinonecontexttheobjectswerefasterthaninanother(e.g.,acar

drivinguphillordownhill).Thiscontextmanipulationallowedtightcontrol

overvirtuallyallconfoundingvariables,whiletestingafullycausalaccount.
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Study1

Thestimulipresentedinthisstudywerepicturesofvehiclesdrawn

fromtheIPNP(Szekelyetal.,2003,2004).Meanlatencynormstonameeach

picturewerealsoobtainedfromtheIPNP.Independently,wecollected(non-

speeded)ratingsofspeedforeachpicturebyagroupofIsraelistudents.Does

thetimeneededtonamethestimulus–ataskofpicturerecognition–depend

onthespeedinherentinthereferentobject?

Method

Participants.Theparticipantswere44OpenUniversityundergraduates

(33women;meanage27).Theparticipantsratedtheapparentspeedofthe

objectsdepictedineachpicture.Allparticipantshadnormalorcorrected-to-

normalvision,andtheyreceivedcoursecredit.

Wetestedthisrelativelylargegroupof44participantsinorderto

producereliableassessmentsofobjectspeed.Insubsequent(between-

subjects)Studies3and4,wesimilarlytestedlargegroupsofatleast40

participantstoachievethesamegoal.Theprecisenumberofparticipants

dependedonavailability(viavolunteerenrollment)priortothestudy.

Apparatusandstimuli.Weselectedall35itemsintheIPNPcategory

ofvehicles.Becausesomeitemswerestationary(e.g.,slide),weusedthe29

itemsdepictingvehiclesoflocomotion(e.g.,wheelchair,bicycle,motorcar,

rocket).Foreachpicture,werecordedthemeanlatencytonamethereferent

objectthathadbeencollectedwithintheIPNP1.

Pilotmeasurements:ratingsofvalence,threat,andarousalofpictures

inStudy1and2.Agroupof42OpenUniversityundergraduates(31females;

meanage29),noneofwhomparticipatedinthecurrentstudies,judgedthe

picturesonvalence,onthreat,oronarousal.Eachjudgeratedallrandomly

presentedpicturesinadifferentorderononeofthreeLikertscales:1(good)

to7(bad);1(notthreatening)to7(threatening);1(notexciting)to7(exciting).

1AllthepicturesandRTnormscanbeviewedanddownloadedfromtheIPNPsiteat
http://crl.ucsd.edu/experiments/ipnp/
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OneitemfromStudy1(stroller#019)wasmissingduetotechnicalreasons.

Sincethecategoryofvehiclesincludedtwopicturesofbabystrollers,the

pertinentmissingvaluesweresubsequentlyreplacedwiththoseofthesecond

strollerinthelist(stroller#428).

Procedure.Theparticipantsweretestedindividuallyinadimlylitroom.

Presentedwithasinglepictureonthecomputerscreen,theyjudgedthe

referentvehicle’sspeedona1(slow)to7(fast)scale.Theparticipantstyped

intheirresponseonthekeyboard,afterwhichthenextpictureappeared.

Theseratingsofspeedwerenottimed.Eachparticipantreceivedthesetof

picturesinarandomanddifferentorder.

ResultsandDiscussion

AglimpseatFigure1revealsaremarkableassociationbetweenthe

twoindependentsetsofdata.ThePearsoncorrelationbetweenthenaming

RTsandtheaverageratingsofspeedamountedtor(27)=-.62(p<.001)2.In

ordertoassesstheuniquecontributionofspeedtonamingRTandtocontrol

residualsharedvariancewithotherknownhigher-ordervariables,we

additionallycorrelatedtheratingsofspeedwithnaminglatencyafter

partialingouttheratingsofvalence,threat,andarousal:r(26)=-.62,p<.001

afterpartialingoutvalence;r(26)=-.63,p<.001afterpartialingoutthreat;and

r(26)=-.66,p<.001afterpartialingoutarousal.Clearly,removingvalence,threat,

orarousallefttheassociationofnamingRTandobjectspeedintact.

INSERTFIGURE1HERE.

Whataboutotherknowndeterminantsofrecognitionlatency?When

weincludedthelexicalfeaturesprovidedbytheIPNP(numberofalternative

names;percentnameagreement3;lengthinsyllables;lengthincharacters;

2Performingthesameanalysisonall35itemsintheIPNPcategory,includingthe6non-
vehiclestationaryitems(slide,tire,steering-wheel,wheel,seesaw,andswing)keepsthespeed
associationsignificantatr(33)=-.60,p<.001.
3 Measurestheproportionofallvalidtrialsonwhichparticipantsproducedthedominant
targetname.
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frequency4;ageofacquisition5;picturevisualcomplexity6;Szekelyetal.,2003),

andthreeknownsemanticvariables(valence,threat,andarousal;seepre-test)

inastepwisemultipleregression,objectspeedprovedanimportantpredictor

ofnaminglatency.Infact,objectspeed(β=-.37,p=.006)andthenumberof

alternativenames(β=.60,p<.001)provedtheonlyreliablepredictorsof

namingperformance.Interestingly,togetherthesetwovariablesexplained

over65%ofthevarianceinnaminglatency[F(2,26)=27.37,p<.0001for

adjustedR2],whereasspeedaloneexplainedover36%inanindependent

model,F(1,27)=16.72,p<.001.

Giventheongoingdebateconcerningtheuseofautomaticregression

methods(e.g.,Thomson,2001),wealsoperformedabest-subsetanalysisofall

possibleregressionmodels.Inallstudieswesortedthebestmodelsofall

possiblenumbersoffactorsbytheadjustedR2,followedbyMallowsCp,in

ordertosystematicallyassessthemostpredictivemodel.7 Thesubsets

analysisindicatedtherewasa(sixfactor)modelwithhigheradjustedR2(and

lowestCp),R2adjusted=70.7%,Cp=3,F(6,22)=12.27,p<.0001.Thismodel

includedspeed(β=-.29,p=.029)andalsoalternativenames(β=.69,p<.0001),

nameagreement(β=.14,p=.27),arousal(β=.30,p=.022),threat(β=-.45,

p=.035),andvalence(β=.37,p=.54).SeeTable1forthecorrelationofeachof

theindividuallexicalpredictorswithnaminglatency.

Inconclusion,ratingsofobjectspeedbyIsraeliparticipantsreliablycorrelated

withthetimeneededtorecognizethesameobjectsbyAmericanparticipants.

INSERTTABLE1HERE.

Study2

4FrequencycountsbasedontheCELEXLexicaldatabase(Baayen,Piepenbrock,&Gulikers,
1995).
5TakenfrompublishednormsoftheAmericanversionoftheMacArthurCommunicative
DevelopmentInventories(Fensonetal.,1994).Thismeasureincludesathree-pointscaleof
parentalassessments:1=wordwasacquiredbetween8and16months;2=between17and
30months;3=wordsthatarenotacquiredininfancy(>30months).
6EstimatesbasedonthesizeofthedigitizedJPEGstimulipicturefilessetataresolutionof
300x300pixels.
7WeusedthemodelssuggestedbyMinitab,v.17.
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InStudy2wetestedourhypothesisinamorepowerfulwithin-subject

designinwhichthesamegroupofparticipantsperformedbothspeeded

namingofobjectsandnon-speededratingofthespeedofthoseobjectsin

separateblocksofpresentations

Methods

Participants.Theparticipantswere20OpenUniversityundergraduates

(15women;meanage26).Allparticipantshadnormalorcorrected-to-normal

vision,andtheyreceivedcoursecredit.Oneparticipantwhoseresponseswere

morethan50%invalid(multiplemicrophonefailuresandobject

misidentifications;seedataanalysisbelow)wasomittedfromtheanalysis.

InStudies2and5thatentailedasinglegroupofparticipants

(performingbothinratingsofspeedandobjectnaming),wecollecteddata

from~20participants.Theprecisenumberdependedonenrollmentpriorto

thestudy.

Apparatusandstimuli.Thestimuliwerethesamesetofpicturesof

vehiclesusedinStudy1.Twoofthepicturesweredroppedbecausetheyhave

thesamenameinHebrew[stroller(#19),wagon(#488)].Thesetof27pictures

waspresentedthreetimesinarandomfashion,makingfor81experimental

trialsinall.AllthepictureswerepresentedviaaDellcomputeranddisplayed

ona17-in.colormonitorsetataresolutionof1,024X768pixels(the

resolutionofthepictureswassetat300X300pixels).Theparticipants

performed8practicetrialswithasetofnon-vehicleobjects.

Procedure.Theparticipantsweretestedindividuallyinadimlylitroom.

Theirfirsttaskwasaspeedednamingoftheobjectsdepictedinthepictures.

Presentedwithapictureonthecomputerscreen,theparticipantwasaskedto

nameitasquicklyandaccuratelyaspossiblebysayingthenameintothe

microphoneheadset(TeacHPX-8brand).ADirectRTsoftware(Version

2008.1.0.11)recordedthetimeuntiltheparticipantbeguntopronouncea

response.Stimulusexposurewasresponse-terminated.Theintervalbetween
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theparticipant’sresponseandtheappearanceofthenextstimuluswas500

ms.

Thesecondtaskwasanon-speededratingofthesameobjectdepicted

inthepicture.Theparticipantsjudgedspeedona1(slow)to7(fast)scale.

Eachparticipantreceivedthesetofpicturesinadifferentrandomorderinthe

twotasks.

Dataanalysis.Forthefirstspeededtask,weusedthecriteriaoffered

bySzekleyetal.(2003)forclassificationofvalidresponses(e.g.,removing

verbalizationssuchas“that’saball,”hesitations,ornon-codablenames).In

addition,responsesshorterthan250msorlongerthan2250ms(2.8%ofvalid

responses)werenotanalyzed.AsperformedbySzekleyetal.(2003)the

numberofalternativenamesforeachpicturewasdeterminedby“numberof

types”(i.e.,numberofdifferentnamesprovidedonvalidtrials,includingthe

targetname).Percentnameagreementwasdefinedastheproportionofall

validtrialsinwhichparticipantsproducedthedominanttargetname.

Results

Objectspeedandspeedofnaming.Thecorrelationbetweenthetime

neededtonametheobjectandtheratingofobjectspeedamountedtoan

appreciabler(25)=-.44,(p=.022;seeTable2forallcorrelations).Inorderto

furthercontrolforsharedresidualvarianceofothersemanticvariableswith

speed,wecorrelatedtheratingsofspeedwithnaminglatencyafterpartialing

outratingsofvalence,threat,orarousal(seeStudy1,pretest).Whilevalence

hadasignificantassociationwithnaminglatency(seeTable2),thisassociation

seemedindependentfromtheassociationofspeedratings,asthecorrelation

ofspeedratingswithnamingRTsremainedhighlyreliableatr(24)=-.42,

p=.034afterpartialingoutvalence.Arousalandthreatdidnotcorrelatewith

naminglatencyhowever,butsimilarlypartialingoutarousalorthreatdidnot

affecttheassociationofspeedwithnaminglatency[r(24)=-.44,p=.025after

partialingoutarousal;r(24)=-.47,p=.017afterpartialingoutthreat].Thus,it
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seemsthatthedocumentedeffectsofspeedcannotbeattributedtothese

variables.Inastepwisemultipleregressionthatincludedallavailablelexical

features,8andthethreesemanticvariables–valence,threat,andarousal,

speed wasselectedasasignificantpredictorofnaminglatencyinathree-

factormodel(β=-.25,p=.047)includingnameagreement,β=-.51,p=.001,and

valence(β=.37,p=.012),adjustedR2=51.9%,F(3,23)=10.37,p<.001.Speed

aloneexplained16%oftheadjustedvarianceinanindependentmodel,

F(1,25)=5.92,p=.022.

Additionally,inthebestpossiblesubsetanalysis(forcriteria,seeStudy1)

speedwasalsoincludedinthemodelwiththehighestadjustedR2=58.3%,

F(5,21)=8.27,p<.001(andthelowestCp=2.1ofafive-factormodel),β=

-.15,p=.15,alongwithalternativenamesβ=.64,p<.001,frequencyβ=

-.21,p=.093,arousalβ=-.33,p=.033andvalenceβ=.29,p=.058.Thus,although

speeddoesnotreachtraditionallevelsofsignificance,bothtypesofanalyses

provideevidenceforitsroleindeterminingspeedofaction.

INSERTTABLE2HERE.

Amultilevelwithin-participantanalysis

SinceinthisstudywecollectedinthelaboratoryRTsfromindividual

participants,wecouldadditionallyconductamorepowerfulmultilevelanalysis

whichincorporatesinterparticipantvariability.Inthisanalysis,speedwas

similarlyfoundahighlysignificantpredictorofnamingtimes9,B=-26.12

(SE=5.91),t(502.2)=-4.42,p<.0001.Theestimaterepresentsapredicted

accelerationrateof26.12msinRTpersinglepointinspeedrating,anda

cumulativeaccelerationof~157msofanitemwitharatingscoreof7

8ThelexicalpredictorsusedwerebasedonthefactorsprovidedwithintheIPNPthatwere
availableininHebrew.Theseincluded:numberofalternativenames;percentname
agreement;lengthinsyllables;lengthincharacters;frequency(Frost&Plaut,2005);andIPNP
picturevisualcomplexity.

9Themultilevelanalysisincludedratingsofspeedasafixedcovariateaswellasafixed
intercept,usingobjectsasarepeatedmeasure.TheanalysiswasperformedinSPSSv18.We
usedamodelofrestrictedmaximumlikelihoodestimation,entailingcompoundsymmetryasa
repeatedcovariancetype.
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comparedtoanitemwitharatedspeedof1.Inamultilevelanalysiswhich

includedthepredictorsselectedbythestepwiseregression,speedwasa

reliablepredictorofnaminglatency,B=-16.18(SE=5.73),t(499.9)=-2.82,

p<.01,alongwithvalenceandnameagreement(p<.0001).

Inanothertestoftheeffectsoflexicalfeatures,weselected5ofthe

fastestand5oftheslowestratedpictures,matchedonthethreemost

contributingvariables(alternativenames,t(4)=.17p=.87;frequency,t(4)=.61,

p=.58;andagreement,t(4)=1.05,p=.35).Acomparisonbetweenthesetwo

groupsofstimulishowedthatittooklongertonamepicturesofslowobjects

(M=1180,SD=144)thanpicturesoffastobjects(M=1083,SD=163;t(19)=

3.01,p<.01;Cohen’sd=0.67;95%CI[0.44,0.91]).

Discussion

TheresultsofStudies1and2supportthenotionofactivationofthe

higher-levelpropertyofspeedwhenpeoplerecognizeeverydayobjects.

Crucially,objectspeedwasnevermentionedintheinstructionsofthenaming

task,norwasitanexplicitpartofthetaskdescription.

ApossiblereservationwithrespecttotheresultsofStudies1and2is

thatspeedplaysaroleonlywhenspeedisblatantlyexpressed.Toaddressthis

concern,inStudy3weexaminedstimulithatarenotasclearlyassociatedwith

speedormovement.Wemadeuseofthelargecategoryofpicturesfromthe

IPNP(Szekelyetal.,2005)depictingpeople’sactions.Thecategoryofactions

includes275picturesofeverydaybehaviors(e.g.,writing,toothbrushing,

painting,fishing,drinking).Manyofthestimulithatappearinthesescenes

moveveryslowly,atbest.Nevertheless,ifspeedisafeaturethatisactivated

inanautomaticfashion,oneshouldstillfindanassociationbetweennaming

latencyandsubjectivespeed.

InStudy3,weusedthetacticofStudy1:RTnormsfornamingeachof

the275picturesintheIPNPwerepitagainstratingsofspeedofthesame

objectsobtainedfromalocalgroupofIsraeliparticipants.
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Study3

Methods

Participants.Theparticipantswere44OpenUniversity

undergraduates(34women;meanage27).Theyratedtheapparentspeedof

eachobjectdepictedinthepicture.Allparticipantshadnormalorcorrected-to

-normalvision,andtheyreceivedcoursecredit.

Wetestedthisrelativelylargegroupof44participantsinorderto

producereliableassessmentsofobjectspeedinthisbetween-subjectsdesign.

Theprecisenumberofparticipantsdependedonavailability(viavolunteer

enrollment)priortothestudy.

Apparatusandstimuli.Thestimuliwerethe275drawingsofeveryday

actionsincludedintheIPNPdatabase.Foreachpicture,weselectedthemean

latencytonamethereferentobjectfromtheIPNPnorms(Szekelyetal.,2005).

Pretest:ratingsofvalence,threat,andarousal.45OpenUniversity

undergraduates(37females;meanage29),noneofwhomparticipatedinthe

currentorpreviousstudies,judgedthepicturesoneithervalence,threat,or

arousal.Eachjudgeratedall275randomlypresentedpicturesintwosessions

separatedbyabreakof~30mininadifferentorderononeofthreeLikert

scales:1(good)to7(bad);1(notthreatening)to7(threatening);1(not

exciting)to7(exciting).

Procedure.Theparticipantsweretestedindividuallyinadimlylitroom.

Presentedwithasinglepictureonthecomputerscreen,theyjudgedthe

referent’sspeedona1(slow)to7(fast)scale.Theparticipantstypedtheir

responseonthecomputerkeyboard.Theratingsofspeedwerenottimed.

Eachparticipantreceivedthesetofpicturesinarandomanddifferentorder.

Ashortbreakseparatedthefirstandsecondhalvesofthestimuli.

ResultsandDiscussion

Wefoundanassociationbetweenthetimeneededtonameeach

picture,asitwasobtainedfromtheU.S.participantsintheIPNP,andthe
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ratingsofeachobject’sspeed,givenbyIsraeliparticipants.Thecorrelation

wasrelativelysmall,yetreliableatr(273)=-.14,p=.016.Inordertofurther

controlforsharedresidualvarianceofthesevariableswithspeed,we

correlatedtheratingsofspeedwithnaminglatencyafterpartialingoutratings

ofvalence,threat,orarousal(seepretest).Valencehadasignificant

associationwithnaminglatencyandwasalsocorrelatedwithspeedratings

(seeTable3).Yet,thisassociationseemedindependentfromtheassociation

ofspeedratings,asthecorrelationofspeedratingswithnamingRTsincreased

tor(272)=-.19,p=.001afterpartialingoutvalence.Similarly,partialingout

threat,whichwasalsocorrelatedwithspeedratings,orarousal,hadarefining

effectontheassociationofspeedwithnaminglatency:r(272)=-.20,p=.001

afterpartialingoutthreat;r(272)=-.16,p=.008afterpartialingoutarousal.

Notably,thecontributionofobjectspeedtopicturerecognition

remainedreliable(β=-.11,p=.008)inastepwisemultipleregressionthat

includedallavailablelexical,perceptualandsemanticfactors(Szekelyetal.,

2005)10.Alongwithspeed,includedinthestepwisesolutionwerealternative

names(β=.44,p<.0001),nameagreement(β=-.33,p<.0001),visualcomplexity

(β=.08,p=.042),andvalence(β=.13,p=.002),R2adjusted=

58.7%,F(5,269)=78.75,p<.0001.Thebest-subsetanalysis(forcriteriasee

Study1)indicatedthattherewasamodelwithaslightlyhigheradjustedR2

=58.8%,F(7,267)=55.91,p<.0001,Cp=5.2.Notably,thismodelincludedspeed

(β=-.10,p=.02)andsixadditionalvariables,alternativenames(β=.43,p<.0001),

nameagreement(β=-.33,p<.0001),visualcomplexity(β=.08,p=.052),

frequency(β=.08,p=.11),ageofacquisition(β=.06,p=.24),andvalence(β=.13,

p=.002),seeTable3forallthecorrelationswithnaminglatency.Notethat

thespeedratingseffectwascomparableinsizewiththatofvalenceinthis

largepoolofeverydayactions.Itseemsthatbecausespeedwasless

10ThelexicalpredictorsusedwerethesamesetoffactorsprovidedwithintheIPNP(Szekely
etal.,2005).Theseincluded:numberofalternativenames;percentnameagreement;lengthin
syllables;lengthincharacters;frequency;ageofacquisition.Theperceptualfactorincluded
werevisualcomplexity,andratingsofvalence,threat,andarousal(seepretest).
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consequentialforthetestedactions,itseffectwasweakeryetpresent.

INSERTTABLE3HERE.

TheresultsofStudy3showthatthevariableofsubjectivespeedis

correlatedwithobjectnaminginawidevarietyofsituationsandactions.In

Studies1–3,namingperformancewasinfluencedbythetask-irrelevant

propertyofobjectspeed.Wouldthesameeffectobtainforwordreading?

Studies4and5examinedtheeffectofspeedimpliedinthemeaningofthe

wordagainstthetimeneededtoreadthatword.

Study4wasaconceptualreplicationofStudy1,exceptthatherethe

stimuliwerewordsdenotingthesameobjects.ThewordsalongwiththeirRT

normsweredrawnfromthelargedatabaseincludedintheEnglishLexicon

Project(ELP,Balotaetal.,2007).Ratingsofthespeedoftheobjectsconveyed

bythewordswereobtainedfromalocalgroupofparticipants.

Study4

Methods

ParticipantsTheparticipantswere43OpenUniversityundergraduates

(31women;meanage27).Theyratedthespeedofthereferentvehicles

denotedbythewords.Allparticipantshadnormalorcorrected-to-normal

vision,andtheyreceivedcoursecredit.

Wetestedthisrelativelylargegroupof43participantsinorderto

producereliableassessmentsofobjectspeedinthisbetween-subjectsdesign.

Theprecisenumberofparticipantsdependedonavailability(viavolunteer

enrollment)priortothestudy.

Apparatusandstimuli.Thestimuliwerethesamesetofvehiclesused

inStudy1.Becausethewordsunicycle,firetruck,androllerskatedonothave

anRTnormintheELP,wepresentedonly24itemswithavailableRTnorms

forreading.ForitemswithseveralequivocaldictionarytranslationsinHebrew,

wepresentedallalternativenamesonthescreenasdescribingtheitemtobe

rated.
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Pilotmeasurements:ratingsofvalence,threat,andarousalofthe

wordsinStudy4and5.Agroupof48OpenUniversityundergraduates(36

females;meanage31),noneofwhomparticipatedinthecurrentorprevious

studies,judgedtheHebrewwordsonvalence,threat,orarousal.Eachjudge

ratedall42randomlypresentedwords(includingalternativeHebrew

translationsofthevehicles)inadifferentorderononeofthreeLikertscales:1

(good)to7(bad);1(notthreatening)to7(threatening);1(notexciting)to7

(exciting).SincetheHebrewequivalentofagivenEnglishwordcanbe

translatedintoseveralalternativenamesofanobject(e.g.,eitherplaneor

airplaneisalegitimatetranslationofairplaneinHebrew),theratingsofthe

(English)vehiclenamesinthepilotofStudy4werecalculatedbasedonthe

meanratingofallitsalternativeHebrewtranslations.

Procedure.Theparticipantsweretestedindividuallyinadimlylit

room.Presentedwithasingleword,theyjudgedthespeedofthereferent

itemona1(slow)to7(fast)scale.Theratingsofspeedwerenottimed.Each

participantreceivedthesetofwordsinarandomanddifferentorder.

ResultsandDiscussion

Figure2showsthatthecorrelationbetweentheindependentsetsof

dataisappreciable.ThePearsoncorrelationamountedtor(22)=-.55(p=.005).

Thisresultshowsthatthetimeneededtoreadawordiscorrelatedwiththe

speedoftheobjectthatthewordnames.Inordertofurthercontrolforany

sharedresidualvarianceofthesevariableswithspeedinthisstudy,we

correlatedtheratingsofspeedwithnaminglatencyafterpartialingoutratings

ofvalence,threat,orarousal(seepretest).Whilethreatwashighlycorrelated

withspeedratingsandreadinglatency(seeTable4),thecorrelationofspeed

withreadinglatencyremainedreliableafterpartialingoutthreat,r(21)=-.37,

p=.041.Similarlypartialingoutarousalorvalencedidnotharmthe

associationofspeedratingswithreadingtimes,r(21)=-.60,p=.001after

partialingoutarousal;r(21)=-.55,p=.003afterpartialingoutvalence.Thus,it
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seemsthatspeedhaveauniqueandindependentcontributioninpredicting

readinglatency.

INSERTFIGURE2HERE.

TheELPreportsthevaluesofseverallexicalfactorsforeachword.Ina

stepwisemultipleregressionincludingallavailableperceptual,semanticand

lexicalfactors11,speedturnedouttobethestrongestpredictorofreadingtime

(β=-.54,p=.001),alongwithpronunciation(β=-.52,p=.002),andsyllables

(β=.33,p=.03).Thesethreevariablesexplainedover55.5%ofthevariancein

readingtime,F(3,20)=10.55,p<.001foradjustedR2),whereasspeedalone

explainedover27%inanindependentmodel,F(1,22)=9.64,p=.005.

Abestpossiblesubsetanalysis(forcriteriaseeStudy1)indicatedthere

wasa(sevenfactor)modelwithhigherR2adjusted=64%,Cp=6.3,

F(7,16)=6.85,p<.001.Notably,itincludedspeed(β=-.43,p=.05),alongwith

frequency(β=.27,p=.13),pronunciation(β=-.53,p=.001),syllables(β=.34,

p=.04),valence(β=.34,p=.06),threat(β=-.47,p=.03),andarousal(β=.21,p=.20),

seeTable4forthecorrelationwithnaminglatencyoftheindividualpredictors.

INSERTTABLE4HERE.

Study5

WedeemedtheresultsofStudy4worthyofreplicationinalaboratory

context.InStudy5agroupofparticipantsperformedbothspeededreading

andnon-speededratingofthesameitemsforamorepowerfulwithin

participantdesign.Inaddition,wealsoincludedalternativenamesforitems

thathavealternativenamesinHebrew(e.g.,plane-airplane).Thisaddition

allowsustomeasurethecorrelationbetweenthereadinglatencyoftwo

differentwordsthatdenotethesameobject.

Methods

Participants.Theparticipantswere18OpenUniversity

11ThelexicalfactorsdrawnfromtheELPwere:lengthincharacters,HALfrequency,
orthographic neighbors,numberofsyllables,andpronunciationnamingaccuracy(Balotaetal.,
2007).Thesemanticfactorsweretheratingsofvalence,threat,andarousal,seepretest.
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undergraduates(14women;meanage23).Allparticipantshadnormalor

corrected-to-normalvision,andtheyreceivedcoursecredit.

InthisstudyandStudy2thatentailedasinglegroupofparticipants

(performingbothinratingsofspeedandobjectnaming),wecollecteddata

from~20participants.Theprecisenumberdependedonenrollmentpriorto

thestudy.

Apparatusandstimuli.Thestimuliwerethesamesetofvehicles

fromStudy1.Thissetwasextendedinthepresentstudybyincluding

alternativenamesfortheoriginalpictures(e.g.,thewords“car”and

“automobile”werebothincluded).Consequently,thelistofstimuliincluded42

words.Thesetof42wordswaspresentedtwiceinarandomfashion.Allthe

wordswerepresentedviaaDellcomputeranddisplayedona17-in.monitor

setataresolutionof1,024X768pixels.Thewordswerepresentedinblack,

inboldArielfont,size20,onthewhitebackgroundofthescreen.

Procedure.Theparticipantsweretestedindividuallyinadimlylitroom.

Thefirsttaskfortheparticipantswasspeededreadingofthewords.

Presentedwithawordonthecomputerscreen,theparticipantwasaskedto

readitasquicklyandaccuratelyaspossiblebysayingitsnameoutloudinto

themicrophoneheadset(TeacHPX-8brand).ADirectRTsoftware(Version

2008.1.0.11)recordedthetimeuntilparticipantsbegantopronouncea

response.Stimulusexposurewasresponse-terminated.Theintervalbetween

responseandtheappearanceofthenextstimuluswas1000ms.

Thesecondtaskwasnon-speededratingofthespeedoftheobject

depictedbytheword.Theparticipantsjudgedspeedona1(slow)to7(fast)

scale.Eachparticipantreceivedthesetofwordsinadifferentrandomorder.

Dataanalysis:Inthespeededtask,correctlyarticulatedresponses

shorterthan1500msandlongerthan250mswereanalyzed(97.1%ofthe

responses;includingallresponsesleavestheRT-ratingcorrelationsignificant

at.34).Overall,invalidpronunciationswererare(1.3%onaverage);however,
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oneitem,Zeppelin,wasinaccuratelyarticulated14%ofthetimeandwas

removedfromtheanalysis.

Inthecomparisonofalternativenamelatencies,theitemswere10

pairswithanalternativenameinHebrew(e.g.,helicopter-chopper;stimuli

appearinAppendixA).Oneoutlier(car-automobile)wasremovedfromthe

analysisbecauseitsfrequencyscoreswereabove3standarddeviationsofthe

frequencymean(whichspuriouslygeneratedacorrelationinfrequencyscores

–r(9)=.70,p=.016andr(8)=-.25,p=.48–afteritsremoval).Theinclusionofthis

itemdidnotaffectthealternativenamesRT-RTcorrelation[r(9)=.82,p=.001],

orthespeedratings-ratingscorrelation[r(9)=.90,p<.0001].

Results

Thecorrelationbetweenreadingtimeandjudgmentofspeedwas

r(39)=-.41(p=.008).Performingthesamecalculationontheoriginalsetof29

itemsfromStudy1yieldedacorrelationofr(27)=-.44,p=.017.Inorderto

furthercontrolforsharedresidualvarianceofthesevariableswithspeedin

thisstudy,wecorrelatedtheratingsofspeedwithnaminglatencyafter

partialingoutratingsofvalence,threat,orarousal(seeStudy4pretest).While

threatandarousalwerecorrelatedwithspeedratings(seeTable5note),this

associationseemedindependentfromtheassociationofspeedratings,asthe

correlationofspeedratingswithreadingRTsremainedhighlyreliable[r(38)=

-.41,p=.009]afterpartialingoutthreat;orarousal[r(38)=-.45,p,=.003].

Similarlypartialingoutvalencedidnotreducetheassociationofspeedratings

withreadingtimes[r(38)=-.44,p=.004].

WefurtherobtainedseverallexicalfeaturesoftheHebrewwords

includinglength,syllables,frequency(Frost&Plaut,2005),pronunciationand

semanticfactorsviaratingsofvalence,threat,andarousal(seeStudy4pretest).

Inastepwisemultipleregression,onlyfrequency(β=-.41,p=.005)andobject

speed(β=-.30,p=.38)werefoundtobereliablepredictorsofreadingtime.

Together,thesetwovariablesexplained28.8%ofthevariance(adjustedR2;
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F(2,38)=9.1,p=.001).

Abestpossiblesubsetanalysis(forcriteriaseeStudy1)pointedtoa

differentfour-factormodelwiththehighestadjustedR2andlowestMallows

cp.Importantly,itincludedspeedasareliablepredictorofreadinglatency(β=

-.46,p=.007)alongwithfrequency(β=-.29,p=.062),arousal(β=.25,p=.12),

andvalence(β=.23,p=.13),R2adjusted=32.1%,F(4,36)=5.73,p=.001,Cp=2.7

(seeTable5forthecorrelationwithnaminglatencyoftheindividual

predictors).Inanindependentmodelspeedaloneexplains15%ofthe

adjustedvariance.

INSERTTABLE5HERE

Amultilevelwithin-participantanalysis

Inamultilevelanalysis,incorporatingindividualparticipantvariance,

speedwassimilarlyfoundtobeahighlyreliablepredictorofthoseswift

readingresponses,B=-10.51(SE=2.05),t(640.0)=-5.12,p<.0001(forcriteria

seeStudy2).Similarly,inamultilevelanalysiswhichincludesthepredictors

selectedbythestepwisemodel,speedwasalsofoundareliablepredictorof

naminglatency,B=-7.93(SE=2.07),t(639.1)=-3.84,p=.0001,alongwith

frequency,B=-1.46(SE=0.27),t(636.2)=-5.39,p<.0001(forcriteriaseestudy

2).

Inanothertestoftheinfluenceoflexicalfactors,weselectedmatched

subsetsof15wordseach,denotingobjectsthatwereratedasfastestand

slowest,respectively.Theitemswerematchedonlength[t(14)=0,p=1]and

averagefrequency[t(14)=0.9,p=.38].Thedifferenceinreadingtimebetween

thematchedslowitems(M=616,SD=80)andfastitems(M=584,SD=83)

remainedappreciableinthisanalysistoo,t(17)=4.65.p<.001;Cohen’sd=

1.10;95%CI[0.84,1.35].Acomparabledifferencewasobtainedwiththe5

matchedpicturepairsthatwereusedinStudy2,with583ms(SD=94)for

the5fastwords,and623ms(SD=119)fortheslowwords,t(17)=2.44,

p=.026;Cohen’sd=0.58;95%CI[0.32,0.83].
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Theadditionofalternativenamesallowsaninterestingcomparison

betweenthereadingtimesoftwowordsthatdenotethatsameobject.Since

thesewordsdenotethesameobject,thereis,ofcourse,astrongcorrelation

betweenjudgmentsofspeed[r(8)=.90,p=.0001].Importantly,however,in

oursamplethereisnocorrelationinthelexicalfactorsofthewords(length,

r(8)=-.08,p=.82;syllables,r(8)=-.14,p=.70;frequency,r(8)=-.25,p=.48;or

pronunciation,r(8)=-.15,p=.67).Crucially,evenwithnoclearlexicalsimilarity,

thereisstillaremarkablecorrelationbetweenthereadingtimesofalternative

names,r(8)=.76,p=.01(seeFigure3).Thisitem-specificcorrelation,inthe

absenceofcorrelationinthelexicalfactors,isapowerfuldemonstrationofthe

roleofsemanticfactors,andparticularlyobjectspeedwhichispredominantly

relevantinthecategoryofvehicles.

INSERTFIGURE3HERE

ExperimentsonCausation

TheresultsofStudies1–5aresystematic,buttheyarecorrelationalin

nature;thespeedofobjectswasnevermanipulated.Thefollowing

Experiments1and2testthecausalclaimwemadeintheintroductionby

manipulatingspeed.Wepresentedeachobjecttwice.Inonecontext,theto-

be-namedobjectwaspresentedina“slow”situation,whereasinasecond

contextthesameobjectwaspresentedina“fast”situation.Wehypothesize

thatthe“faster”objectswillbenamedfasterthanthe“slower”objects,

althoughtheobjectsarethesame.Toreduceeffectsoftasksets,the

instructionstotheseexperimentsdidnotmentionspeedofresponse

(althoughwedidmeasurelatency,ofcourse).

Experiment1

Twentypicturesofobjectswerepresentedinsettingsthatimpliedslow

orfastmotion.Forexample,thesamecarappearedonceonanupwardslope

andonceonadownwardslope(seeexamplesinFigure4).Again,thetaskwas

tonametheobject(i.e.,tosay“car”inbothcases).

Methods
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Participants.Forty-sixstudents(34females;meanage29)fromthe

OpenUniversityperformedtheexperimentforcoursecredit.Intheabsence

ofpriorinformation,incontextExperiments1-2,wecollecteddatain

multipliesof~20participants.Theprecisenumberdependedonprior

enrollment.

Apparatusstimulianddesign.Therewere10“fast”and10“slow”

picturesofthesame10items.ThepicturesweredrawnfromtheIPNP;we

merelyalteredthecontexttocreateimpressionsof“fast”and“slow”

movement(seeFigure4andAppendixB).Werandomlyselected5“fast”

picturesandtheircorresponding“slow”picturestomakeoneblockof10

objects.Theremaining10stimulicomprisedtheotherblock.Thestimuli

withineachblockwererandomlyintermixed.Eachstimulusineachblockwas

presented5times.Thus,theresultingblockhas50trials.Therewasabreakof

oneminutebetweenthetwoblocks.TheapparatuswasthesameasinStudy

2.

Procedure.Theparticipantswereaskedtonametheobjectinthe

pictureintoamicrophoneheadset(TeacHPX-8brand).Notably,participants

werenotinstructedtobefast.ADirectRTsoftware(Version2008.1.0.11)

recordedthetimeuntiltheparticipantbegantopronouncearesponse.

Stimulusexposurewasresponse-terminated.Theintervalbetweenthe

participant’sresponseandtheappearanceofthenextstimuluswas2000ms.

Dataanalysis.Responseswereanalyzedusingthesamecriteriaasin

Study2.Ifonememberoftheslow/fast-contextpairwasremovedbythese

criteria,weremoveditscounterparttoallowforavalidcomparisonin

averagingRTs.

INSERTFIGURE4HERE.

ResultsandDiscussion

Ashypothesized,meannaminglatencyforthesamesetofobjectswas

longerinacontextsuggestingslowmovementthaninacontextsuggesting
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fastmovement(seeFigure5).Therespectivemeanswere1053(SD=172)and

1030(SD=162)ms,t(45)=3.26,p=.002;Cohen’sd=0.48;95%CI[0.32,0.65].

INSERTFIGURE5HERE.

Toexaminewhetherthelearningofthetaskanditsstructuremakesa

difference,wecomparedthefirstpresentationsofanobjectas“slow”and

“fast.”Theeffectwasnominallybigger,amountingto50ms

[t(1,45)=2.25,p=.03].Consideringtheremainingdata(i.e.,repetitions2–5),

objectspeedagainmadeadifference.Thespeediercontextyieldedan

advantageof17msinnaminglatency[t(45)=2.38,p=.022].

Insum,manipulatingobjectspeedinExperiment1yieldedresultsthat

werequalitativelythesameasthoseobtainedinStudies1-5:Objectswitha

faster(implied)motionwerenamedmorequickly.Inthenextandfinal

experimentourgoalwastoreplicatetheresultsofExperiment1withan

extendedsetofobjects.

Experiment2

Methods

Participants.SixtyparticipantsfromtheOpenUniversity(47females;

meanage28)participatedinthisexperimentforcoursecredit.Incontext

Experiments1-2wecollecteddatainmultipliesof~20participants.The

precisenumberdependedonpriorenrollment.

Apparatusstimulianddesign.Thedesign,apparatus,andstimuliwere

similartothoseofExperiment1,withthefollowingexceptions.First,we

avoidedrepeatedpresentationsofitems;agivenitemwasdepictedonlyonce

as“slow”andonceas“fast.”Second,wepresentedalargersetofitems,drawn,

again,fromtheIPNP.Therewere36pictures,18“slow”onesandtheir18

“fast”counterparts(seeAppendixC).Inallotherrespectstheprocedures

followedthoseofExperiment1.

Manipulationcheck:contextspeedjudgment.15OpenUniversity

undergraduates(9females;meanage28),performedaforcedchoice
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judgmentonthespeedofthepicturepairs.Eachjudgeratedall18randomly

presentedpairsinadifferentorderandwasrequestedtoselectthefastestof

eachpairofpictures.Thelocationofthepicturecontextsonthescreen

(left/right)wasalsorandomlypresented.

ResultsandDiscussion

ReplicatingtheresultsofExperiment1,“faster”objectswerenamed

morequicklythan“slower”objects.Themeanlatencieswere1294(SD=214)

and1266(SD=193)ms,respectively.Thedifferenceof29msinfavorofthe

“fast”versionofthesameobjectwassignificant,t(1,59)=2.07,p=.043;Cohen’s

d=0.27;95%CI[0.11,0.43].

Inordertoestablishthatparticipantstendtoperceiveourdesignated

contextsasslowerandfaster,weaskedanindependentgroupofjudgesto

choosewhichofthecontextsisfasterineachpair(seemanipulationcheck

above).16outof18ofour“fast”stimuliwereratedasfasterbymorethan

80%ofjudges(p≤.018ofthebinomialtest,mean89.6%ofparticipants),one

item(airplane)wasratedassuchbyonly60%ofparticipants(p=.30),and

another(row)by33%(p=.15).Clearly,ourfastandslowcategoriesare

explicitlyrecognizedassuchbythemajorityofparticipants.Nonetheless,if

oneremovesthelessdistinctiveitems(airplaneandrow)theeffectis

augmentedslightlyto31ms(p=.04)inExperiment2,andto27ms(p=.002)in

Experiment1.

Collectively,theresultsofExperiment2(liketheresultsofExperiment

1)ruleoutstimulus-specificexplanations.Presentingthesameobjectonceas

“fast”andonceas“slow”servesasaradicalcontrolforvirtuallyall

confoundingvariables,especiallythosethatrefertoobject-specificproperties

(includingsemanticandlinguisticfeatures).

Conclusion

Inthesevenstudieswefoundthatobjectspeed—irrespectiveofthe

explicittaskset–influencedperformancesuchthat“fast-moving”objects
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werenamedfasterthan“slow-moving”objects.Thisdifferencewaseven

observedforthesameobjectsin“fast”and“slow”contexts.Theseresults

suggestthatpeoplearedisposedtoactswiftlywithspeedyobjects,

regardlessofwhetherswiftactionisexplicitlydemandedbythetaskornot.

Theeffectdocumentedhereisinstantaneous:Itiscausedbyobject

speed,anditaffectsthenaming/readingofthatsameobject’spicture/name.

Unlikethelexicalfeaturesthataffectreading/namingtimes,speedisprobably

ahigh-levelsemanticfeature.Assuch,itshouldnotbestoredinthelexicon.

Speedturnedouttobeahighlyreliablepredictorofnaminglatency,at

timeswithhigher(orcomparable)effectsizesthanthewell-establishedhigher

ordervariableofvalence(andthreat)(see,e.g.,Chen,&Bargh,1999;Algom,

Chajut,&Lev,2004).Valenceorthreatcorrelatedwithnaminglatencyinall

studies.Whilemostofourstudiesinvolvedthesamplingofvehiclesof

locomotion,itisnoteworthythatinStudy3,whichsampledcommoneveryday

objectswithlittlemovement,speedandvalencecarriedcomparableeffect

sizes.Notably,theeffectsofspeedandvalencewereindependent,andthey

remainedequallystrong(orwereevenaugmented)afterclearingoftheshared

variance.  Theimportanceofvalenceiseasilyunderstoodconsideringitsrole

inevolution,anditsroleinshapingonlinemotivation,emotions,anddecisions.

Theactivationofobjectspeedcanbevitalforsurvivalastheproverbial

decisiontofightorflightisoftenresolvedbytheassessmentofspeedand

proximity(Fanselow,1994;Maren,2007;Mobbetal.,2007).Ourstudy

revealedforthefirsttimethehigherordervariableofspeedasastrong

predictorofreadingandnaminglatencyinthesimplestoftasks. 

Theseresultsestablishanovelphenomenon,buttheydonotshedmuchlight

ontheunderlyingprocess.Itseemstouslikelythatoncesemantic

understandingisreached,itcanactswiftlytoaffectonlineprocessing.One

possiblewayinwhichthiscanbeachievedisthroughembodied/grounded

cognition.AccordingtoBarsalou(2008,p.633),“Aspeoplecomprehendatext,
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theyconstructsimulationstorepresentitsperceptual,motor,andaffective

content.Simulationsappearcentraltotherepresentationofmeaning.”These

stimulations,inturn,affectbehavior,broadlydefined,andhencemayaffect

theperformanceinourtasksaswell.

Theinfluenceofmentalsimulationsandtop-downcognitive

expectationsareeasilydetectedwhenconsideringmovingobjects.Inthe

phenomenontermed"representationalmomentum"(FreydandFinke,1984),

peopleoftenviewthehaltpositionofamovingobjectaslyingfurtheraway

alongitstrajectorythanitreallyis.Althoughrepresentationalmomentum

typicallyinvolvesmovement(implicitandexplicit),itmayalsoplayarolein

generatingexpectationsandsimulationswithstillpicturesofobjectswhich

possessorimplymovement.Inanoteworthyobservationwithstillpictures

entailingimpliedmotion(verysimilartothoseusedinourstudy),itwasshown

thatthepicturesinducedactivationofbrainregionsassociatedwiththe

processingofactivevisualmotion(i.e.,themedialtemporal/medialsuperior

temporalcortex--MT/MST,Kourtzi&Kanwisher,2000).

Thepresentresultscanalsobeunderstoodasanonlineexampleof

priming.Aremarkableaspectofprimingistheaccessitaffordsto

unconsciousorimplicitinformationstoredinthecognitivesystem.Ourresults

documenttheeffectofpriminginthesimplestoftasks.Inanoften-citedstudy,

Barghetal.(1996)recordedsluggishwalkingafterprimingwithelderly

stereotypes.Inanotherstudy,readingstoriesentailingslowmotioninduced

slowerdecisionsoffictivemotionsentences(Matlock,2004).Ourresultsgo

beyondthestudiesofBargh,Matlock,andothersinidentifyingobjectspeed

asanimportantpropertyofperceptionofobjectsthatisinstantaneously

processedtoinfluenceperformancewiththeprimed-stimulusitself.

ContextExperiments1and2teachusonemorethingaboutthe

underlyingprocess.Thedocumentedeffectsofobjectspeedcannotbe

attributedsolelytolong-termsemanticknowledge.Astheseexperiments
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show,atleastinnamingpictures,thecontextquicklychangedtheimplied

speed,andwithitthespeedofnamingthepictures.Thisseemsconsistent

withtheideathatunconscious,automaticprocesseshaveeffectsthatarefar

morepervasivethanthemodalviewholds(Hassin,2013).Thisideaof

instantaneousautomaticintegrationisconsistentwithrecentfindingsonnon-

consciousinformationintegration(Mudriketal.,2011;Sklaretal.,2012).

Ourstudyalsoinvitesabrieflookatthesocalled"flashlag"effect

(MacKay,1958;Nijhawan,1994).Thecognitivesystemperceivesamoving

objectalignedwithaflashedstillobjectasdisplacedfurtheralonghis

trajectorythanitreallyis.Oneoftheexplanationsofferedisthatthebrain

adjuststhepositionofmovingobjectstoaccountforthelagtimeittakesforit

toreachconsciousness(e.g.,Nijhawan,1994;KhuranaandNijhawan,1995).In

thetenthofasecondittakesthebraintoperceiveanobject,theobjecthas

alreadymoved,andthebrainadjustsforthatintherepresentationconveyed

toconsciousness.Anotherexplanationoffersthatmovingobjectsare

perceivedfasterthanflashedobjects(e.g.,BaldoandKlein,1995;Whitney&

Murakami,1998;Purushothamanetal.,1998).Bothoftheseexplanations

contendthatmovingobjectsaresubjecttouniqueprocessinginthevisual

system,makingthemanimportantfeaturetotagearly.Ourresultsindicate

thatthisearlyuniqueprocessingmayextendtostillpicturesandwordsthat

carryinformationonmovementandspeed.

Letusconcludewithapragmaticcaveat.Currentexperimentationin

cognitiveandsocialpsychologyislargelybasedonspeededresponses.Given

thepresentresults,investigatorsshouldwatchoutforpossibleconfoundingof

reactiontimesbytheirrelevantvariableoftheimplicitspeedinherentinthe

presentedstimuli.
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Tables

Table1

CorrelationCoefficientsofthe
PredictorsUsedinStudy1withNaming
Latency
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Predictor Correlation

SpeedRating -.62***

AlternativeNames .75***

NameAgreement -.29

Syllables .03

Characters .05

CELEXFrequency -.29

AgeofAcquisition .31

VisualComplexity -.09

ValenceRating .11

ThreatRating -.005

ArousalRating .28

Note.Lexicalpredictorsweredrawnfromthe
IPNP.Noneofthesepredictorscorrelatedwith
ratingsofobjectspeed(p>.05,multiple
comparisonsBonferronicorrected).
***p≤.001.

Table2

CorrelationCoefficientsofthe
PredictorsUsedinStudy2withNaming
Latency.

Predictor Correlation

SpeedRating -.44*

AlternativeNames .59***

NameAgreement -.59***
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Syllables .01

Characters .03

Frequency(Frost&Plaut,
2005)

-.42*

VisualComplexity .15

ValenceRating .43*

ThreatRating .21

ArousalRating -.01

Note.Thelexicalpredictorswerecalculated
basedontheHebrewnormsoftheparticipants’
dominantresponse.Picturevisualcomplexity
wasdrawnfromtheIPNP.Noneofthese
predictorscorrelatedwithratingsofobject
speed(p>.05,Bonferronicorrected).
*p<.05.***p≤.001.

Table3

CorrelationCoefficientsofthe
PredictorsUsedinStudy3withNaming
Latency

Predictor Correlation

SpeedRating -.14*

AlternativeNames .72***

NameAgreement -.71***

Syllables .12*

Characters .13*
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CELEXFrequency .05

AgeofAcquisition .15*

VisualComplexity .16**

ValenceRatings .16**

ThreatRatings .10

ArousalRatings .09

Note:Lexicalpredictorsweredrawnfromthe
IPNP.Ratingsofthreatandvalencetendedto
correlatewithratingsofspeed(r=.36;r=.25
respectively,p<.001).However,clearingthe
sharedvarianceactuallyincreasedthepartial
correlationofspeedwithnaminglatency(r=-.20,
p<.001)afterpartialingoutthreat;orvalence(r=
-.19,p,<.001).Noneoftheremainingpredictors
correlatedwiththeratingsofobjectspeed(p>.05,
Bonferronicorrected).
*p<.05.**p<.01.***p≤.001.

Table4

CorrelationCoefficientsofthe
PredictorsUsedinStudy4with
ReadingLatency

Predictor Correlation

SpeedRating -.55**

PronunciationAccuracy -.49*

HALFrequency -.29

OrthographicNeighbors -.28

Length(Characters) .26

Syllables .17

ValenceRatings .16

ThreatRatings -.49*
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ArousalRatings -.06

Note.Lexicalpredictorsweredrawnfromthe
ELP.Threatratingstendedtocorrelatewith
speedratings(r=.60,p=.002).Nonetheless,
speedremainedareliablepredictorafter
partialingoutthesharedvariance(r=-.37,
p=.041).Noneoftheremainingpredictors
correlatedwiththeratingsofobjectspeed
(p>.05,Bonferronicorrected).
*p<.05.**p<.01.

Table5

CorrelationCoefficientsofthe
PredictorsUsedinStudy5with
ReadingLatency

Predictor Correlation

SpeedRating -.41**

PronunciationAccuracy -.20

Frequency(Frost&Plaut,
2005)

-.49***

Length(Characters) .15

Syllables .04

ValenceRatings .28

ThreatRatings -.17

ArousalRatings -.02

Note.Lexicalpredictorswerecalculatedbased
ontheHebrewnorms.Ratingsofthreatand
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arousaltendedtocorrelatewithratingsof
speed(r=.68;r=.47respectively,p≤.01).
Nonetheless,speedremainedareliable
predictorafterpartialingoutthesharedvariance
withthreat(r=-.41,p<.01)orarousal(r=
-.45,p,<.01).Noneoftheremainingpredictors
correlatedwiththeratingsofobjectspeed
(p>.05,Bonferronicorrected).
**p<.01.***p≤.001.

Figures

Figure1.Naminglatenciestopicturesof

vehiclesfromtheIPNPnorms,plotted
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againstratingsofspeedofthesameobjects

byagroupofIsraeliparticipants.

Figure2.Readinglatenciesforwords

(drawnfromtheELPnorms),plottedagainst

theratingsofspeedforthenamedobjects

byanindependentgroupoflocal

participants.
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Figure3.Readinglatenciesofindividual

itemsplottedagainstthelatenciesofeach

item’salternativename(e.g.,plane-airplane;

rocket-missile)
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AsampleofthestimuliusedinExperiments1and2.EachobjectisFigure4.

presentedonceina“fast”context(upperpanel)andonceina“slower”context

(lowerpanel).Thepictures,drawnfromtheIPNP,weremodifiedslightlyin

ordertocreatethedifferentcontexts.
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Figure5.MeanRTtonamethesame10objectsina

contextsuggestingimpressionofslowmotionandin

acontextsuggestingimpressionoffastmotion.The

barsdepictonestandarderroraroundthemean.
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AppendixA

AlternativenamepairspresentedinStudy5

Name
(English)

AlternativeName
(English)

Name
(Hebrew)

AlternativeName
(Hebrew)

Chopper Helicopter קוסמ רטפוקילה

Plane Airplane סוטמ ןוריווא

Rocket Missile ליט הטקר

Sailboat Sails שרפמ תריס תישרפמ

Stroller Babywagon הלגע קונית תלגע

Trailer Wagon ןורק הרכרכ

Firetruck Firefightercarrier תיאבכ שא הבכמ

Ship Vessel הינוא הניפס

Rollerskate Skates תויליגלג םיטקס

Boat Canoe הריס ונאק

AppendixB

StimulipresentedinExperiment1
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AppendixC

StimulipresentedinExperiment2
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