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ABSTRACT

We investigated the applicability of the Implicit Assodation Test (IAT) to children, 100three to
seven year-oldsattempting a fully nonverbal adagation of the IAT involving insect and flower
stimuli. Ninety-four achieved 75%accuracy, andthese participant attempted a second | AT,
incorporating fat and thin female bodyshapes. Implicit attitudeeffects in both tests occurred
throughoutthe agerange andwere congstent across ageand sex. We condudethat this|AT
adapttionis effective for very youngchildren, with potential for attitudinal research in pre-
schoolers, andthatthe "thin ideaQis internalised at an early stageof developrent.
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INTRODUCTION

Thelmplicit Assodation Task (IAT) was devised for measuring entrenched attitudes and
stereotypes hdd either conscioudy or uncongioudy (Greenwald, McGhee & Schwartz, 1998)
Theterm OmplicitOrefers to propeties of Qun)awarenessQ and may beused in the broader
sense of GutomaticO(De Houwer, 2005) Implicit attitudes can be amore reliable indication of
an individud'strue attitudes, particularly attitudes regarded as sodally undesirable such as
prejudices (Nosek, Greenwald, & Bangi, 2007). Thusthel AT is often used to detect attitudes
tha individuds mightnotrecognise in themselves or are unwilling to express openly, such as
racia pregjudice (e.g., Greenwald et a., 1998. Thel AT aso has potential for assessing children®
attitudes as it avoids problems such as acquiescence and self-preservation bias to which explicit
procedures are vulnerable. Despite this potentia, little research has examined howthelAT could
be adapted to increase its suitability for younge children.

Previousresearchers working with youngchildren have focused on explicit measures of
attitudes, such as direct questioning and story-telling techniques. However, such techniques are
problematic, because expressed attitudes can be influenced or contaminaed by extraneous
factors such as self-preservation biases (Spence, 2005). Although alongtradition of child-
friendly attitudeassessment tools has developed usng propssuch asdolls (e.g., Clark & Clark,
1947), these, by andlarge, provide only coarse-grained measurement for individuds.

Techniques for accessing youngchildren@® attitudes that require no oral respons or
comprehengon of verba material would bea distinct advantage, possibly redudng the hoiseO
assodated with poor comprehendon of task requirements, acquiescence and/or immature verbd
expression. ThelAT isapotentialy appropriate method,if it can be adgpted fromaverbd to a
purely nonverbd format.

ThelAT isthemod widdy used and researched implicit techniquefor investigating attitudes
(Spence, 2005) It relies ontheassumption that if two conaepts are highly assodated, dud
categorisation tasks will be easier when those conagpts share the same respong than when they
require different responses. Thus thel AT presumes that judgmrents congruent with participantsO
implicit assodationsof a stereotypically postive target category, such as flowers, with an
evaluaive category, such as QleasantQ will be made more quickly than incongruent judgments,
requiring acommon respong to flowers and QunpleasantO(Hummert et al., 2002) The well-
replicated observation tha people respondfaster to congruent than to incongruent paringsis
termed the |AT effect.

Initsorigind form, thel AT involves presenting on a monitor individud wordsdrawn from two
target categories, such as flowers and insects, and two evaluaively contrasting categories, such
as (pleasantOand QunpleasantQ Participants use two response keys to assign each word to oneof
two categories. After separate training on thetwo target categornes and thetwo evaluaive
categories, the paticipant is asked to respondto a sequence of stimuli which indudes both target
and evaluaive words(e.g., responding to pleasant or flower words usng therighthand key, and
to unpleasant or insect wordsudngtheleft-hand key). After retraining onthe separate word sets,
thecombinaiontask is repeated with reversed parings(e.g., responding to pleasant or insect
wordsusng therighthand key, and to unpleasant or flower wordsusng theleft-hand key).
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Differences in mean reaction time between thetriads with theorigind and reversed parings
indicate thedirection and extent of any evaluaive assodations attached to thetarget words
faster responges to theorigind paringthan to thereversed paring abovewould indicate tha
flowers evoked more postive assodationsthan insects.

AlthoughHummert et a. (2002 arguetha there remains some uncertainty aboutprecisely what
such implicit assodationsredly signify, thel AT is oneof the mod reliable implicit tools
available and is sufficiently predictive of target-relevant behaviour to qudify as an attitude
assessment ingrument (Spence, 2005) However, its efficacy for assessing children( attitudes
has barely been studied, the only exception beéng Baron and Bangi® (2006)Ch-1AT. Adapting
thel AT by usng graphics of flowers and insects astarget stimuli butretaining wordsfor the
evauative stimuli, Baronand Bangi foundtha children as youngas six respondel significantly
faster on congruent trials (insect and negative word, flower and postive word) than on
inconguent trials (insect and postive word, flower and negaive word). They obtained asimilar
result usngaracia Ch-1AT, involving graphics of black and white children, with a sample of 27
children aged between five and six, 30 children aged ten, and 22 university students. Baron and
Bangi maintain ther dataare Qhefirst to revea the emergence of implicit attitudes toward
sodal groupsin children as youngas six years of ageQ(p.8).

The Present Study

Like Baron and Bangi® (2006) investigation, the present study was designed to establish
whethe an adgptation of thel AT can yield reliable and interpretable responses from young
children. Asin theadult version, Baron and Bangi® adgptation retained textua presentation of
evauaive word stimuli, butthis was smultaneoudy doublked by a recorded adult female voice.
However, in the present study only pictorial stimuli were used, so that children unable to read
could more easily participae, providing tha they undastoodthetask. This enabled thetesting of
much younge children than those involved in Baron and Bangi® study. In addition, attitudes to
body shgpeand size in pre-school children were investigated for thefirst time usng implicit
measurement.

Given the established replicability of theflower/insect IAT effect, we assumed tha achild's
ability to copewith thetask would beind cated by faster responses on congmuent trias, where the
postive and flower categories shae onerespon®, and the negaive and insect categories share
the other respong, than oninconguent trials, where postive and insect categories shae a
response and negdive and flower categories share the other. For present purposes, thelikelihood
tha children would view insects more favourably than flowers and would show a reverse effect
was assumed to be negligible.

We furthe hypothesised tha children who completed the flower/insect IAT successfully, and
who attempted a body-shgpel AT, would generally respondfaster to wha we refer to bdow as
congruent parings(thin bodies and postive stimuli versusfat bodies and negative stimuli) than
to inconguent parings(thin bodies and negaive stimuli versusfat bodies and postive stimuli).
Such arespong patern would imply amore postive attitudeto thin than to fat bodies. Theage
at which this was manifest would in turn indicate whether children at that stage had already
interndised sodetal attitudes to fat and thin body shapes.
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METHOD
Design

Both experimentsin the present study employed a5 (Age 3, 4, 5, 6, 7) by 2 (Sex: Mae, Female)
by 2 (Congmuency: Congmuent, Incongruent) mixed design. Thedependent variable was mean
respong time.

Participants

In Expeiment 1, 100children participaed, 10 of each sex at each agelevd (3-, 4-, 5-, 6- and 7-
year-olds). Six of these were excluded from Experiment 2 because of inadequae undestanding
of thetask in Experiment 1. Those excluded were one female and four male three-year-olds and
onemale fouryear-old, leaving 49 females and 45 males. Recruitment was throughadvertising
at childcare facilities and by persond invitation.

Apparatusand Materials

The experiments were run on a Pentium laptop computer with atouchscreen, usng thelnquisit
software package (Millisecond Software, 19962007). Thetask for Experiment 1 was based on
Greenwald et a. (1998) replacing postive and negaive word stimuli by variousfacia graphics
(GmileysQ with postive versus negéive expressions and replacing flower and insect words by
phob images of several varieties of bright and colourful flowers versus several species of insects
(excluding butterflies).

Thel AT for Experiment 2 involved the same ten postive and negdive smileysused in
Experiment 1. However, ingead of flower and insect stimuli, graphics of five fat andfive thin
adults were used. These were phobgraphsof women, which had been GtampisedOusing
photbgraphic editing software, conveting them into black and white minimal detail drawings
and reduang distraction by nonbody-size features like race or clothing colour. Each thin body
was matched with afat onefor other prominent characteristics such as clothing style or pogure.
Althoughboth boysand girls were participaing, only female body stimuli were used astheaim
was to investigae theinterndisation of a cultural ideal for female bodies, and notthe
participantsCown body satisfaction.

Procedure

Children were tested individudly either at home or at a participaing childcare facility with the
child seated within comfortable reach of thelaptop computer. Following congent procedures, the
experimenter explained tha shewas investigating children@® attitudes usng a computer
techniqueprevioudy untried with small children. Thefirst experiment, involving
pleasant/unpleasant and flower/insect assodations was then run, familiarising the participant
with the computer and theexperimental environment, and establishing whether the participant
could follow theindructionsand complete the |AT.
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For this experiment, paticipants recelved verbd instructionsin age-appropriate languaye
explaining that they would see many pictures of @ood smileysOand (had smileysO The
expeimenter clarified the meanings of thefacial icons initiated thel AT program and
demondrated the structure of thetask, asking the participant to identify each largefacial icon,
successively displayed mid-screen, as a ad smileyOor a @oodsmileyQ For a @oodsmileyOthe
child selected a small smiling facial logoin alargebluerectangle ontheright of thetoudhscreen
by touching the screen anywhere within tha rectangle. If the stimuluswas a (bad smileyQ the
paticipant selected a small sad facial logoin therectangle on theleft of the screen by touding
within tha rectangle. Following each respong, thelarge central facial iconwas replaced by the
next stimulus while the small facia logos which served as memory prompts, remained.

There were 20 practise trials for teaching participants the basic task, usng facial stimuli as
described and with verbd correctionfrom the experimenter as required. The second practise set
congsted of 10trialsinvaving only flower and insect stimuli and respons logos allowing
continued familiarisation with the procedure and the graphics. Thethird set was a combinaion
task, involving four sets of stimuli (flowers, insects, and sad and smiling facial stimuli) indead of
assigning pictures to only two categories. Thesmall respons logoswere displayed in either
conguent combinaions(sad face and insect logosto theleft, smiling face and flower logosto
theright) or in inconguent combinaions(sad face and flower to theleft, smiling face and insect
to theright).

There were 30trials each for the congmuent and incongmuent sets, presenting theflower, insect,
sad and smiling facia stimuli inrandomorder. The congruent and inconguent sets were
separated by 10 practise trias involving only flower and insect stimuli, where thesides of the
screen on which therespons logoswere displayed were trangposed to re-familiarize the child
with thetask. Children who undestoodthis task adequéaely were asked to continueinto
Experiment 2, with the adgpted body attitudes |AT.

In Experiment 2 the stimulusimages of fat and thin female adult modds replaced theflowers and
ingects of Experiment 1. Testing again began with 20 trials usng thesad and smiling facial
stimuli. The congruent combinaionsinvolved underweight modd and smiling face response
logas to theright and overweight modd and sad face logas to the left. For both experiments,
presentation of the congruent and inconguent sets was counter-bdanced for order. Throughout
the session, children could take abreak between setsif required.

Data Analysis

In accordance with Nosek et al. (2007, p.277), practice trials were excluded, as were individud
respons latendes above 10,000 or bdow 300 ms. However, theremaining respons times
reflected the children® abilities pooily, preliminary results being strongly affected by extreme
individud response times. Thewindowfor response times was therefore narrowed, excluding
those above7,500 ms. Further, participants who respondel with less than 75% accuracy in either
experiment were excluded. Three females and four males aged three, and onemale aged four
were thusexcluded from andysis for Experiment 1, and two females and eight males aged three,
aswell astwo males aged four, were excluded from andysis for Experiment 2. Thus only eight
per cent overall failed to achieve 75%accuracy in Experiment 1 and 12 per cent in Experiment 2.
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For each experiment, every participant's mean latency for correct responss was calculated
sepaately for congruent and incongmuent trials. These meansformed theraw daa for repeated-
measures ANOV A with Greenhou®-Geisser adjugment and an alphalevel of .05to test whether
the children respondel significantly faster onthe congruent than ontheincongmuent trials, with
congruency as awithin-subjects factor and age and sex as beween-subjects factors.

RESULTS

Experiment 1: The Flower/Insect |AT

ANOVA indicated overall tha participants resporded more quickly to the congruent than to the
inconguent trials, F(1, 82)=27.73, p < .001.Between-subjects tests revealed a significant age
main effect, indicating tha respon times were significantly lower at the highe ages, F(4, 82) =
35.78,p <.001(Table 1).

Table 1. Mean Response Times and Standard Deviationsin millisecondsin relationto Age
and Congruency for Experiment 1

Age(yrs) 3 4 5 6 7

Mean Congruent 273308 228449 173914 151690 144761
SD Congruent 53077 47693 24371 26699 20557
Mean Incongruent 306782 239211 187941 166795 155946
SD Incongruent 66440 48893 36061 33756 21651
N of Participants 13 19 20 20 20

A Ryan-Einot-Gabriel-Welsch Range (REGWR) pog hoctest revealed a significantly longe
mean responge time for three-year-oldsthan for al other age groups thefour-year-oldsO
responses were significantly faster than thethree-year-olds butsignificantly slower than tho of
the other agegroups Thefive-, six-, and seven-year-olds respon times did notdiffer
significantly. There was no significant main effect for sex and no significant conguency by age
interaction, indicating congancy across the agerangein the difference between reaction times
for conguent and incongruent trials.

Regading the question of whether children aged between three and seven years are capable of
completing the adgpted AT, 92 of the 100 participants respondel at 75% accuracy or better,
with al butafew of theyoungest mastering thetask. Furthermore, an IAT effect was obtained,
in tha children at all ages respondel significantly faster on averageto congruent than to
incongmuent parings

Experiment 2: The Thin/Fat IAT

ANOVA was conduded on the mean respons times of the 88 participants who achieved 75%
accuracy. Results indicated faster responses to congmuent than to incongmuent pairings F(1, 78) =
21.78,p < .001.Tests of between-subjects effects revea ed a significant main effect for age,
indicating faster respongs in highe ageranges, F(4, 78) = 2540, p <.001(Table 2).
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Table 2. Mean Response Times and Standard Deviationsin millisecondsin relationto Age
and Congruency for Experiment 2

Age(yrs) 3 4 5 6 7

Mean Congruent 280608 232412 188435 168990 154257
SD Congruent 39919 41351 24902 32926 38205
Mean | ncongruent 317800 249024 198715 182118 162849
SD Incongruent 51671 58544 37498 46230 30256
N of Participants 10 18 20 20 20

A REGWR pog hoctest revealed tha therespong time for three-year-oldswas significantly
longe than for al other age groups thefour-year-oldsOresponse times were significantly shorter
then for the three-year-oldsCbut significantly longer than all other agegroups Theresponse time
for those aged five was significantly shorter than for those aged three or four, significantly longe
than for those aged seven but not significantly different from theresponse time of the six-year-
olds Themean response time for the seven-year-oldswas significantly shorter than for al other
ages except agesix. Asin Expeiment 1, themain effect for sex and the conguency by age
interaction were non-significant, indicating no variation across the agerangein thedifference
between response times for congmuent and incongmuent trials.

Once agan, children fromthe age of three were able to carry outthel AT, in that 88 of the 100
participants achieved accuracy of 75%or above Four children who did not achieve 75%
accuracy for Experiment 2 had doneso for Expeiiment 1, suggesting tha, althoughcapable of
thetask itself, they did not categorise thin and fat bodies accurately, which could reflect lack of
awareness in regard to bodysize. Theparticipantsinduded in theandysis displayed a significant
AT effect, with mean respong times for congruent parings(thin and good fat and bad)
significantly shorter than those for incongmuent parings(thin and bad; fat and good. Again, the
mean respong times were significantly shorter for the older children, but, asin thefirst
expeiment, thenonsignificant conguency by ageinteraction indicates tha the mean difference
between response times for congruent and inconguent trials remained consstent across the age
range

DISCUSSION

Collectively, our data indicate tha implicitly measurable attitudes to both nonsodal and soaa
stimulus categories emergein early childhood.By agethree, children display detectable implicit
attitudes to different human body shgpes, which appear smilar to those of older children. The
present findingsare congstent with thos of Baron and Bangi (200§ who obtained faster
responses from children on conguent than on incongruent trials for both flower/insect and racial
|ATSs, andreported stability in these implicit attitudes between six and ten years of ageand
adulthood.Baron and Bangi also investigaed explicit attitudes at the same ages, reporting tha
explicit racist attitudes decreased with age This highlights the value of applyingimplicit
measures in areas of sodal sengtivity, such asracial prejudice or prejudice agang obese
individuds.
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Baron and Bangi (2006)foundthat all children in ther study respondel faster to congmuent
combindionson theflower/ingect task. However, there were no significant sex differencesin
IAT effect, afinding replicated in this study. Baron and Bangi provided no flower/insect IAT
meanswith which to compare the present data, butdid present IAT effect values for theracial
IAT, which averaged approximately 0.23. Similar values were obtained in our flower/insect AT
expeiment, confirming the effectiveness of the |AT adgptation developed here.

Further support for the present adgptation can beinferred fromits sheer practicability. Baron and
Bangi (2006 foundtwo of their 27 six-year-oldsunable to complete theracial IAT, whereas we
foundtha amajority of three and four year-olds and al five to seven year-olds completed the
tasks with 75% accuracy. Thus the present adgptation of the IAT appears, if anything, more
viable for very youngchildren.

Our results from thethinffat IAT extend previousresearch, such as Cramer and Steinwert's
(1998)demondration of body size stigmatisation in preschoolers as youngas three, usng
explicit attitude measurement. In our study, children aged three correctly categorised notonly
body stimuli butfacial icon stimuli in the same task, with at least 75% accuracy, notwithganding
the complexity of categorising two sets of intermingled stimuli on different dimensons

Cramer and Steinwert (1998 reported tha the Gat is badOstereotype was shared by both sexes,
as we also foundudng implicit measurement. Theabsence of variation over sex and agefoundin
ourimplicit attitudemeasure suggests that thisimplicitly measurable attitudeis evidentin
children as youngas three and remainsrelatively stable. Future research needsto examinethese
factorsto ganindghtinto the processes of origind attitudeinterndisation and later overt
expression.

This study and that of and Baron and Bangi (2009 have both demondrated theviability of
adapted | ATs with children, but we have shown that this viability extendsdownwardsat least to
agethree. Further, thework of Cramer and Steinwert (1998)has been complemented with
evidence from an implicit measure tha such youngchildren attach unfavourable assodationsto
female obesity.

Althoughthere remain methodobgical issues which should be consdered before generalising
these results, such asthereduced number of AT task phases used to facilitate participation for
very youngparticipants, this study yielded a congstently detectable IAT effect in mod three-
year-olds Thereliability and validity of this|AT adaptation needs examindion with alarger
sample, induding older children and adults, to provide commensurable data across awide age
rangeand to facilitate comparison with other research such as Baron and Bangi® (2006 study.
Thiswould alow a fuller undestanding of the present results and the developmental tolerability
of thetask.

Implications and Future Research
Thedaa indicate tha our adgptation of the |AT techniquecan be administered to children at

least as youngas three years. Notwithganding the need to examinethereliability and validity of
the present adaptation, as well as optimising stimuli and task duration, this techniquehas
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potential for assessing children( attitudes to a variety of concepts. ThelAT can beused
whenever categories can be meaningfully dichotomised, such as weight, race or sex, and could
be applied, for ingance, to gende stigmatisation in preschool children, a neglected topic owing
to problems assodated with methodsrequiring children to rate or nominate friends(Asher,
Singleton, Tindey, & Hymel, 1979;Bullod, Ironsnith, & Poteat, 1988)

Further investigation of children@ attitudes to body shapeisindicated by the present findings
which imply that children are interndising western sodety@ Qhin ideal Oat avery youngage.
Existing evidence that overweight children who accept thisideal are more likely to experience
body dissatisfaction and low self-esteem (Musher-Eizenman, et a., 2004)points to the value of
applying implicit methodobgy to this, given tha body dissatisfaction is assodated with
depression and eating disorders (McVey, Tweed, & Blackmore, 2009).

Dohntand Tiggemann (2005)have suggested that in children the Qhinness schemataOthat
undelie eating problems are less conslidated, and therefore more susceptible to intervention
than in adolescents or adults. Many current preventive interventionstargeting adolescents may
therefore come too late. A practical implication of the present study is the need for programs to
educate preschoolers aboutaccepting diversity of body shgpe However, given current
campagnsto reduce childhoodobesity in English-speaking counties, it may be an uphil battle
to promote in children empahy for their overweight peers.

As atool tha avoids problems such as acquiescence, and in abright, colourful and enjoyable
format like tha of thecurrent study, the present non-verbd IAT could be a practical additionto
the existing measures used to study children® attitudes. The task could also easily be adapted to
use phobgraphsof the participating child and othe children, linking GelfOversus (therOwith
postive and negative facia iconsto assess implicit self-worth. Additiondly, self and other could
be combined with fat and thin bodies to examine how children view thar own bodies. This
information, combined with implicit measurement of children@® attitudes towards differing body
shgpesin gened, could offer ingghtinto attitudes tha they are unwilling to express explicitly. It
could aso offer the progpect of aless distressing research experience for overweight children
than explicit methodobgy.

Combined when possible with information gathered throughexplicit measures such as scales of
self-worth and body dissatisfaction, as well as othe demographic and family daa, the nonverbd
IAT may provide meansto identify children at risk of developing body dissatisfaction. Targeted
programs to encourage self-worth and self-acceptance could follow, aimed at protecting children
from depression and eating disorders caused by theeffort to attain an impossible idedl.

In conduson, the present research is thefirst to successfully investigate implicit attitudes to body
shgpes in children as youngas three years of age Our data show tha mog children at tha ageare
capable of completing theadapted IAT and that very youngpreschoolers aready look uponthin as
goodand fat as bad. This suggests that it isimportant to movefrom a pathology modd, focused on
treating those who have aready developed problems such as eating disorder's, to a preventive
modd aimed from preschool onwardsat inculcating in children acceptance of different body
shgpes, while still encouraging a healthy lifestyle. Theadgpted IAT can contribute to thisfield of
research and more generally to thestudy of attitudind development in thevery young
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APPENDI X
Matrix of correlations, means and standard deviationsfor all variablesincluded in
analyses*

Age Flower-Insect | Flower-Insect | Thin-Fat | Thin-Fat

Congruent Incongmuent Conguent | Inconguent

Age -0.75** -0.69** -0.74** -0.71**
Flower-Insect 0.90** 0.79** 0.81**
Congruent
Flower-Insect 0.75** 0.83**
Incongmuent
Thin-Fat 0.87**
Congruent
Mean 5.25 183449 200067 195718 | 210614
SD 1.32 54124 67459 53557 65492
N 88 88 88 88

* Note tha only datafrom participants who achieved 75% accuracy in both experiments are
induded in thecomputations All variables other than age were measured in milliseconds
** Correlationssignificant at p<0.001
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