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The Implicit Association Test (IAT) is based on the observation that participants find it easier to respond in the same way to
exemplars of two concepts when these concepts are similar (e.g., “positive” and “flower”) compared to when the concepts are dissimila
(e.g., “positive” and “insect”). In the first part of this article, I argue that the IAT is structurally similar to stimulus–response
compatibility tasks. On the basis of this analogy, I then present two response conflict accounts of IAT effects. The data of an experimen
that was designed to test these accounts showed that IAT effects reflect attitudes toward the target concepts rather than attitudes tow
the individual exemplars of those concepts. The results shed light on the processes that underlie IAT effects, suggest that automa
tic
attitude activation may depend on the construal of the object that is fostered by the context, and clarify the relation between different
indirect measures of attitudes.© 2001 Academic Press
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Greenwald, McGhee, and Schwartz (1998) recently
troduced the Implicit Association Test (IAT). The sim
but ingenious idea behind the IAT is that it should be ea
to map two concepts onto a single response when
concepts are somehow similar or associated in memory
when the concepts are unrelated or dissimilar. To tes
idea, Greenwald et al. (1998, Experiment 1) prese
names of flowers (e.g., TULIP), names of insects (
SPIDER), positive words (e.g, LOVE), and negative wo
(e.g., UGLY) on a computer screen. Participants were a
to categorize these words by pressing one of two keys. I
be assumed on a priori grounds that the concept “flo
and the concept “positive” are associated in mem
whereas the concept “insect” is associated with the con
“negative.” Therefore, when “flower” and “positive” a
both assigned to one key and “insect” and “negative”
both assigned to a second key, responses should b
because the response assignments are compatible w
isting associations in memory. When response assignm
are incompatible with existing associations (e.g., press
for “insect” and “positive”; press right for “flower” an

I first presented the structural analysis of the IAT put forward in
article at a workshop on indirect measures of attitudes that was orga
by Tony Greenwald and Marzu Banaji, Chicago, May, 1999. I thank
Wentura, Constantine Sedikides, and Aiden Gregg for their commen
an earlier draft of this article.
t
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“negative”), responses should be slower. The results cl
confirmed that reaction times were faster with compa
than with incompatible response assignments.

A STRUCTURAL ANALYSIS OF THE IAT

In this section, I argue that the IAT is structurally sim
to stimulus–response compatibility tasks. It has long b
know that responses can be emitted more quickly an
curately if the responses are somehow similar to the st
to which these responses need to be made than whe
responses and stimuli are dissimilar (e.g., Fitts & See
1953; Kornblum & Lee, 1995). For instance, if participa
are asked to press a left key in response to a stim
presented on the left side of a screen and to press a rig
in response to a stimulus presented on the right side o
screen, responses are faster and more accurate than
the response assignments are reversed. In traditional s
lus–response compatibility tasks, the match between
responses and arelevantfeature of the stimuli varies ov
rials. The relevant stimulus feature is the feature that
icipants need to process in order to select the co
esponse. In the example given above, the spatial posit
he stimulus is the relevant feature. With compatible
ponse assignments, the spatial position of a stimulu
he response always match (e.g., press a left key fo
timuli), whereas with incompatible response assignm

d

he spatial position of a stimulus and the correct response
lways differ (e.g., press a right key for left stimuli).
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Research on a phenomenon known as the Simon
has demonstrated that the match between the respons
an irrelevant feature of the stimuli can also influence t
performance. A feature is said to be irrelevant when pa
ipants are not asked and do not need to process this fe
in order to respond. For instance, Craft and Simon (1
presented a red or green stimulus on either the left or
side of the screen (irrelevant feature) and asked partici
to press a left or right key on the basis of the color of
stimulus (relevant feature). Results showed that respo
were faster and more accurate when the spatial positi
the correct response matched the spatial position o
stimulus than when the spatial position of the response
stimulus differed.

Stimulus–response compatibility can involve evalua
aspects of the stimuli and responses. For example, on
present stimuli with a positive or negative valence and
participants to say the word “GOOD” in response to p
tive stimuli and “BAD” in response to negative stim
(compatible combination) or to say “GOOD” to negat
words and “BAD” to positive words (incompatible com
nation). In such a task, stimulus valence is relevant
responses should be faster and more accurate whe
valence of the stimulus and the correct response match
when it differs.1

Recently, De Houwer and Eelen (1998; De Houwer e
2001) demonstrated that the similarity between the
lence of the stimulus and the valence of the response
influences reaction time and accuracy when stimulus
lence is irrelevant. For instance, De Houwer and E
(1998, Experiment 2) presented nouns and adjectives
had a positive (e.g., FLOWER and HAPPY) or nega
(e.g., CANCER and UGLY) valence. Half of the part
pants were asked to say the word “POSITIVE” out loud
quickly as possible when a noun was presented an
respond with “NEGATIVE” when an adjective was p
sented. For the other participants, the response assign
were reversed (i.e., say “POSITIVE” to adjectives
“NEGATIVE” to nouns). Despite the fact that the valen
of the words was irrelevant for the task and had to
ignored, reaction times were shorter when the valence o
presented stimulus and the correct response matched
say “POSITIVE” to FLOWER) compared to when the
lence of the stimulus and the response differed (e.g.
“NEGATIVE” to FLOWER).

In traditional stimulus–response compatibility tasks, s
ilarity depends on long-term associations that have d
oped as the result of past experiences (Proctor & Lu
press). For instance, the word FLOWER is similar to
response “POSITIVE” because both are associated in m
ory with the representation of positive valence. Altho
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1 In fact, this prediction has been confirmed (Anthony Greenwald, May,
1999, personal communication).
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the responses that are used in IAT studies are typi
unrelated to valence (e.g., press a left or right key), the
mapped onto positive or negative concepts through
instructions. As a result, temporary or short-term ass
tions (Proctor & Lu, in press; Zorzi & Umilta, 1995) a
created between the representations of the responses
one hand and the representations of positive and neg
valence on the other hand. Assuming that one defines
ilarity not only in terms of long-term associations but als
terms of short-term associations, one can argue tha
similarity between stimuli and responses in an IAT t
varies as the result of task instructions.

Consider the IAT as implemented by Greenwald e
(1998, Experiment 1). When participants are asked to
a left key for positive words and flower names (compa
response assignments), a short-term association will b
tablished between the representation of the response
the left key” and the representation of positive vale
because the concepts that are mapped onto the left res
both have a positive valence. Therefore, with compa
response assignments, flower names will be similar to
correct response. When participants are instructed to
the right key for negative words and flower names (inc
patible response assignments), the right response is m
onto one concept with a negative valence (i.e., the con
“negative”) and one concept with a positive valence (
the concept “flower”). Therefore, the representation of
response “press the right key” will become associated
with negative valence and with positive valence. As a re
flower names will be less similar to the correct respo
when the response assignments are compatible than
they are incompatible.

According to this analysis, the IAT and stimulus–
sponse compatibility tasks have in common that the s
larity between the presented stimulus and the to-be-em
response varies between different trials. The main di
ence between the two types of tasks is that in stimu
response compatibility tasks, the match between th
sponses and stimuli varies as a function of their long-
associations, whereas in the IAT it depends on the s
term associations of the responses and the long-term
ciations of the stimuli. Rather than having responses
have long-term associations with positive or negative
lence (such as saying the word “GOOD” or “BAD”), in t
IAT, responses have short-term associations with the
resentations of positive or negative valence as the res
task instructions.

A PROCESS ANALYSIS OF THE IAT

The fact that the IAT is structurally similar to stimulu
response compatibility tasks has implications for theo

UWER
about the processes that underlie the IAT. Current models of
stimulus–response compatibility effects postulate that these



Hom
rn-
ese
es th
pre-
pre

us is
the
a le
uto-
the

ht ke
of a
to a
rep-
e. O
and
ulat
t th

le re

mes
ft or
se-

fea-
nce:
va-
ative
t th
an

sen
y ar
ative

e ated
a -term
a vant
f e.

and
t ill
a re a
s tive
v as
s ord
a onse
a l be
a ss th
r this
c f the
l re o
t
p

p d re-
s orrect
r es will
b CER
b ative
v ght
r gative
v tate
r

for
p tive
w sign-
m d both
w uli
w cor-
r esen-
t with
c elay
r tible
r ance
w ign-
m

I

rget
c ether
t ertain
a , the
a “pos-
i ose
c ald et
a wald
e and
“ are
t ts is
p cept
t ute
c rd).

tion
b . For
i differ
w gard
t need
t sect
n these
n h the
n is an
i g to
t onse
r the
o ented
s onse

OCI
effects occur at the stage of response selection (e.g.,
mel, 1997; Kornblum & Lee, 1995; Zhang, Zhang, & Ko
blum, 1999). Without going into too much detail, th
accounts postulate that the representations of respons
are similar to the relevant or irrelevant feature of the
sented stimulus become activated automatically upon
sentation of the stimulus. For instance, when a stimul
presented on the left side, this will automatically activate
representations of responses that are associated with
spatial position (e.g., pressing a left key). When the a
matically activated response representation differs from
representation of the correct response (e.g., press a rig
in response to a stimulus presented on the left side
screen), response selection will be delayed relative
situation in which the automatically activated response
resentation is the representation of the correct respons
the basis of the structural similarity between the IAT
stimulus–response compatibility tasks, one could spec
that IAT effects are also due to processes that occur a
response selection stage. I now discuss two possib
sponse selection accounts of IAT effects.

Relevant Feature Account

When participants classify flower names, insect na
positive words, and negative words by pressing a le
right key (Greenwald et al., 1998, Experiment 1), the
mantic category of the words is the relevant stimulus
ture. These categories differ with regard to their vale
The concepts “flower” and “positive” have a positive
lence; the concepts “insect” and “negative” have a neg
valence. As was explained above, one can argue tha
representations of the responses “press the left key”
“press the right key” become associated with the repre
tations of positive and negative valence because the
mapped onto concepts that have a positive or neg
valence. According to therelevant feature account,the

xtent to which a response representation will be activ
utomatically depends on the overlap between the long
ssociations of the specific instantiation of the rele

eature and the short-term associations of the respons
For instance, because TULIP is the name of a flower

he concept “flower” has a positive valence, TULIP w
utomatically activate response representations that a
ociated (either in long-term or short-term) with posi
alence. When flower names and positive words are
igned to the left key and insect names and negative w
re assigned to the right key (i.e., compatible resp
ssignments), the response “press the left key” wil
ssociated with positive valence and the response “pre
ight key” will be associated with negative valence. In
ase, the word TULIP will activate the representation o
eft response automatically because the relevant featu

IMPLICIT ASS
hat stimulus (i.e., it belongs to the category “flower”) has a
ositive valence and the left response is associated with
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ositive valence. Because the automatically activate
ponse representation is the representation of the c
esponse, response selection is facilitated and respons
e fast and accurate. Likewise, a word such as CAN
elongs to the category “negative” that has a neg
alence. It will therefore automatically activate the ri
esponse because this response is associated with ne
alence as the result of task instructions. This will facili
esponse selection and performance.

When participants are asked to press the left key
ositive words and insects and the right key for nega
ords and flowers (i.e., incompatible response as
ents), each response representation will be associate
ith positive and with negative valence. As a result, stim
ill (a) automatically active the representation of the in

ect response and/or (b) automatically activate the repr
ation of the correct response to a lesser extent than
ompatible response assignments. Both factors will d
esponse selection with incompatible relative to compa
esponse assignments, thus resulting in poorer perform
ith incompatible than with compatible response ass
ents.

rrelevant Feature Account

At this point, I need to make a distinction between ta
oncepts and attribute concepts. The IAT examines wh
arget concepts possess (i.e., are associated with) a c
ttribute. When the IAT is used to measure attitudes
ttribute concepts always correspond to the concepts

tive” and “negative” and the target concepts are th
oncepts whose valence is being measured (Greenw
l., 1998, p. 1465). In the example I have used (Green
t al., 1998, Experiment 1), the concepts “flower”
insect” are the target concepts. Target concept trials
rials on which an exemplar of one of the target concep
resented (e.g., a flower or insect name); attribute con

rials are trials on which an exemplar of one of the attrib
oncepts is presented (e.g., a positive or negative wo
On target concept trials, one can make a distinc

etween a relevant and irrelevant feature of the stimuli
nstance, flower names and insect names do not only
ith regard to their semantic category but also with re

o their individual valence. Because participants do not
o process the valence of the individual flower and in
ames and because they are instructed to respond to
ames on the basis of the semantic category to whic
ames belong, one can argue that stimulus valence

rrelevant feature of the target concept stimuli. Accordin
he irrelevant feature account, the extent to which a resp
epresentation is automatically activated depends on
verlap between the long-term associations of the pres
timulus and the short-term associations of the resp

445ATION TEST
epresentation. For instance, when participants are asked to
ress the left key for flower names and positive words and
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the right key for insect names and negative words, TU
will activate the representation of the left response bec
TULIP has a positive valence and the left key is assoc
with positive concepts. In other words, automatic resp
activation will not depend on the valence of the catego
which the stimulus belongs (e.g., “flower”) but on the
lence of the stimulus itself.

It is important to note that in a typical IAT, there is
perfect confounding between the relevant and irrele
feature of target concept stimuli. That is, all exemplar
one target concept are positive (e.g., flower names), wh
all exemplars of the other target concept are negative
insect names). As a result, it is unclear whether po
performance with incompatible than with compatible
sponse assignments reflects response conflicts as indu
the valence of the individual exemplars of the target
cepts or the valence of the target concepts as such. Ac
ing to the relevant feature account, the IAT effect refl
how positive or negative the different target concepts
According to the irrelevant feature account, however,
effects reflect the difference between the mean valen
the exemplars of the first target concept and the m
valence of the exemplars of the second target concep

However, one should note that the distinction betw
the irrelevant and relevant feature account only holds
target concept trials. On attribute concept trials, particip
do need to process the valence of the individual stimu
order to select the correct response. Therefore, an att
concept stimulus can only activate response represent
because it is positive or negative, that is, because it
exemplar of the concept “positive” or “negative” (relev
feature account). A target concept stimulus, on the o
hand, can activate response representations either be
the stimulus itself is positive or negative (irrelevant fea
account) or because it is an exemplar of a positiv
negative target concept (relevant feature account).
interesting to note that until now, there are no published
about the effect of compatibility on target and attrib
concept trials separately. It is thus unclear whether
overall compatibility effects that have been reported u
now occurred mainly on the target concept trials, the
tribute concept trials, or to the same extent on both typ
trials.

AN EMPIRICAL TEST OF THE TWO ACCOUNTS

In order to test these accounts of the IAT, I conducte
experiment that was modeled after the experiments rep
by Greenwald et al. (1998). The main difference was
the valence of the individual target concept stimuli va
within each target category. As target concepts, I
“British” and “Foreign.” Assuming that people genera
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have a favorable attitude toward concepts that apply to
themselves (e.g., Farnham, Greenwald, & Banaji, 1999
e
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Nuttin, 1985), one can infer that the British students
participated in this experiment would have a more pos
attitude toward the concept “British” than toward the c
cept “foreign.” However, even though such an in-group
might be quite strong, most people do not have a neg
attitude toward all foreign individuals or a positive attitu
toward all individuals of their own nationality. This allow
me to select both positive and negative exemplars of the
target concepts.

On the basis of the irrelevant feature account, one
predict that performance on target concept trials wil
superior when both the presented stimulus and the co
response are associated with the same valence. With
patible response assignments (press left for British n
and positive words; press right for foreign names and
ative words), the left response is associated only with
itive valence, whereas the right response is associated
with negative valence. According to the irrelevant fea
account, positive British names and positive foreign na
will automatically activate the representation of the
response, whereas negative British and negative fo
names will activate the representation of the right respo
As such, positive British names and negative foreign na
automatically activate the representation of the correc
sponse, whereas negative British and positive foreign n
activate the representation of the incorrect response. T
fore, responses to the positive British and negative for
names should be faster and more accurate than respon
negative British and positive foreign names. Such an im
of the valence of the individual target stimuli should
occur when the response assignments are incomp
(press left for foreign names and positive words; press
for British names and negative words). With incompat
assignments, each response representation is asso
with both positive and negative valence and will thus
activated by both positive and negative exemplars o
categories British and Foreign. This will lead to a respo
conflict on each trial and thus to overall inferior perf
mance regardless of stimulus valence.

According to the relevant feature account, automatic
tivation of response representations is determined b
valence of the target concepts rather than by the valen
the individual exemplars. Therefore, the valence of
target category exemplars should have no effect on pe
mance even when the response assignments are comp
The relevant feature account only predicts better pe
mance with compatible than with incompatible respo
assignments. Because the target concept “British” h
positive valence, whereas the target concept “foreign” h
negative valence, both positive and negative British na
will induce a tendency to give the response that is assoc
with positive valence, whereas both positive and neg

UWER
;
foreign names will induce a tendency to give the response
that is associated with negative valence. With compatible
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response assignments, the left response is associate
with positive valence and the right response only w
negative valence. Therefore, the automatically activate
sponse representation will correspond to the represen
of the correct response on every single trial. This will l
to fast and accurate responses. With incompatible resp
assignments, however, each response is associated
both positive and negative valence and all stimuli will t
activate both response representations. This will lead
response conflict on each trial and thus to slow and e
prone performance.

Method

Participants. Twenty-eight female sixth-form studen
who visited the University of Southampton during an in
mation day volunteered to take part. All were British s
jects. They were tested in one group of 17 and one gro
11 students.

Materials. Target concept stimuli were the names
three liked British persons, three disliked British pers
three liked foreign persons, and three disliked foreign
sons (see the Appendix). When presenting these name
first word of each name was presented as an initial.
names were selected after consulting the results of r
popularity polls and after informal discussions with Brit
members of the Department of Psychology at the Unive
of Southampton. As attribute concept stimuli, I used
positive and six negative adjectives (see the Appen
Before each phase and during each phase, the name
target and/or attribute concept that was assigned to th
key was printed in the top left corner of the screen, whe
the name of the target and/or attribute concept that
assigned to the right key was written in the top right co
of the screen. All words were written in white letters p
sented on a black background. A letter was 7 mm high
5 mm wide. Presentations were controlled by a Turbo P
5.0 program that operated in graphics mode. The pro
was implemented on IBM-compatible computers that w
situated in one room that contained 21 of such compu
Each participant was seated in front of one of the comp
at a distance of approximately 40 cm from the comp
screen. Participants could respond by pressing the ke
or the key “p” of the (QWERTY) keyboard. The tim
between the presentation of a word and the first key p
was measured using a highly accurate (beyond 1 ms) T
Pascal Timer (Bovens & Brysbaert, 1990).

Procedure. After filling in an informed consent form
participants were first given written instructions on
computer screen. These instructions informed particip
that names of British and foreign persons would be
sented on the computer screen together with positive
negative words. Their task was to classify these stimu
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pressing one of two keys. The assignment of responses t
categories was said to vary from phase to phase. The cate
ly
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gories assigned to the left key would be shown in the top
corner of the screen, whereas the categories assigned
right key would be shown in the top right corner of
screen. Participants were also told that, if they mad
correct response, the next word would appear on the s
immediately. If, however, the response was incorrect,
would hear a beep and the word would stay on the sc
until they made the correct response. Finally, particip
were informed that the experiment would last about 20
and were asked to respond as quickly but also as accu
as possible. After allowing participants a few minutes
read these instructions, the experimenter held up a pap
which all the names were printed in a random order.
experimenter read these names out loud and briefl
minded the participants of who these persons wer
giving a short description (see the Appendix). The exp
menter also reminded the participants about which pe
were British and which were foreign.

The task itself consisted of five phases. During the
phase, all 6 British names and 6 foreign names were
sented 4 times, twice during a first block of 24 trials
twice during a second block of 24 trials. During the 24 tr
of the second phase, each of the 6 positive and 6 neg
words was presented twice. In the third phase, all 24 st
(12 names and 12 adjectives) were presented twice du
first block of 48 trials and twice during a second block o
trials. The fourth and fifth phase were identical to the
and third phase respectively, except with regard to
response assignments for British and foreign names
blocks were separated by a self-terminated pause d
which the labels for the next block and their allocation to
responses were presented on the screen. Information
whether the next block would be a practice or test block
appeared on the screen. All blocks except the second
of Phases 3 and 5 were described as practice blocks
order in which the different stimuli were presented
randomized for each phase, block, and participant s
rately with the following restrictions. First, the same st
ulus could not be presented on two or more consec
trials. Second, the correct response could not be the sa
more than four consecutive trials.

Regardless of the phase, all participants were ask
press the left key for positive words and the right key
negative words. Half of the participants were asked to p
the left key for British names and the right key for fore
names during Phases 1 and 3, but to press the left ke
foreign names and the right key for British names du
Phases 4 and 5 (Ordercondition 1). The other particip
pressed left for foreign and right for British names du
Phases 1 and 3 and left for British and right for fore
names during Phases 4 and 5 (Ordercondition 2).

On each trial, a word was presented until the partici
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gave the correct response. If the participant made an incor-
rect response, a tone of 200 Hz was presented for 250 ms
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while the word remained on the screen. The next trial
initiated 400 ms after the participant entered the co
response. At the end of the experiment, participants
asked to rate their liking of (21005 dislike very muchand

100 5 like very much) and familiarity with (05 totally
nfamiliar and 1100 5 very familiar) each of the Britis
nd foreign persons whose name was presented durin
xperiment.

esults

I only took into account the time and accuracy of the
esponse on the test trials, that is, the trials in the se
lock of Phases 3 and 5. In accordance with Greenwa
l. (1998), the first trial of each block was discarded, as
eaction times on trials where the response was inco
7.75% of all trials). Reaction times below 300 ms or ab
000 ms were recoded to 300 ms and 3000 ms respec
0.4% of all correct responses). Finally, all latencies w
og-transformed.

Liking and familiarity ratings. The Target Conce
British or Foreign)3 Stimulus Valence (positive or neg
ive) ANOVA of the liking ratings showed that positi
arget concept names indeed received a higher liking r
han negative target concept names [F(1, 27) 5 412.29

Se 5 912.62, p , .001.] t-Tests confirmed that th
effect of stimulus valence was present for both Bri
names [Mpositive5 57.32,SD 5 31.58,Mnegative5

TABLE 1
Mean Untransformed Reaction Times (in Milliseconds)

Percentage of Errors (SD in Parentheses) on Target Concept Tr
as a Function of Combination, Target Concept, and Stim
Valence

Stimulus valence

Target category

British Foreign

Compatible combination

Positive
Reaction time 741 (216) 713 (20
Percentage of errors .07 (.08) .09 (.1

Negative
Reaction time 730 (203) 776 (25
Percentage of errors .08 (.12) .08 (.1

Incompatible combination

Positive
Reaction time 856 (199) 857 (25
Percentage of errors .12 (.15) .05 (.1

Negative
Reaction time 903 (281) 833 (22
Percentage of errors .07 (.11) .04 (.0
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253.75, SD 5 17.07, t(27) 5 15.34, p , .001] and
foreign names [Mpositive 5 45.12, SD 5 19.84,
e

d
t

t

y

Mnegative 5 275.65, SD 5 22.14, t(27) 5 20.03
, .001]. TheANOVA also revealed a main effect

arget concept [F(1, 27) 5 15.43,MSe5 527.85,p 5
001] showing that overall, British names were liked m
han foreign names.

The Target Concept3 Stimulus Valence ANOVA tha
as performed on the familiarity ratings revealed a m
ffect of target concept [F(1, 27)5 4.41,MSe5 195.93
5 .045], amain effect of stimulus valence [F(1, 27) 5
.38, MSe 5 121.81, p 5 .005], and aninteraction
etween target concept and stimulus valence [F(1, 27) 5

30.99, MSe 5 158.74,p , .001]. t-Tests showed th
positive British names (M 5 76.55, SD 5 22.71) were
more familiar than negative British names (M 5 56.90
SD 5 23.58), t(27) 5 6.42, p , .001, whereas th
positive foreign names (M 5 57.74, SD 5 21.50) were
somewhat less familiar than negative foreign names (M 5
64.61, SD 5 22.12), t(27) 5 22.10, p 5 .045.

Target concept trials. The Ordercondition (compatib
or incompatible combination first)3 Combination (com
patible or incompatible)3 Target Concept (British or fo
eign) 3 Stimulus Valence (positive or negative) ANOV
revealed that the three-way interaction between the
three variables was not significant,F , 1. Table 1 show
the means that are involved in this interaction. Contrar
what was predicted by the irrelevant feature account
sponses to positive British and negative Foreign names
not faster than responses to negative British and po
Foreign names, neither when the response assignment
compatible,t , 1, nor when the response assignments w
incompatible,t , 1.

There was, however, a clear main effect of combina
[F(1, 26) 5 25.80,MSe 5 0.047,p , .001]. Reaction
imes were significantly shorter with compatible than w
ncompatible combinations (see Table 2). The only o
ffect that approached significance was the interaction

ween ordercondition and combination, [F(1, 26) 5 3.64,
MSe 5 0.047,p 5 .068], which indicated that the effe
of combination tended to be stronger when the compa

TABLE 2
Mean Untransformed Reaction Times (in Milliseconds)

Percentage of Errors (SD in Parentheses) on Target Concept
Attribute Concept Trials as a Function Combination of Resp
Assignments

Trial type

Combination

Compatible Incompatibl

arget concept trials
Reaction time 740 (143) 862 (152
Percentage of errors .08 (.07) .07 (.07

ttribute concept trials

UWER
Reaction time 724 (140) 882 (204)
Percentage of errors .05 (.04) .10 (.07)
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combination came first (Ordercondition 1) compared
when it came second (Ordercondition 2) (also see G
wald et al., 1998, Fig. 2). It is likely that this result occur
because participants had difficulties with switching fr
one combination to another. As a result, there was a ge
advantage for the combination that came first (i.e.,
combination presented during Phase 3) which added t
main effect of combination when the compatible comb
tion came first but counteracted the effect of combina
when the incompatible combination came first.

An ANOVA performed on the percentage of err
showed that the crucial three-way interaction between
bination, target concept, and stimulus valence was no
nificant,2 [F(1, 26) 5 2.17, MSe 5 0.180, p 5 .15].
Regardless of compatibility, accuracy was the same on
with positive British or negative Foreign names than
trials with negative British or positive Foreign names,ts ,
1. The main effect of combination was not significant,F ,
1, suggesting that accuracy was the same with comp
than with incompatible response assignments (see Tab
The analysis of the error data did reveal a number of
interesting interactions [combination3 target concept,F(1,
26) 5 5.32, MSe 5 0.010,p 5 .029; ordercondition3
stimulus valence,F(1, 26) 5 6.81, MSe 5 0.0066,p 5
.015; four-way interaction,F(1, 26) 5 6.48, MSe 5
0.180,p 5 .017] that were unrelated to the main hypo
esis and which I therefore do not discuss further.

Attribute concept trials. An Ordercondition3 Combi-
nation 3 Attribute Concept ANOVA of the reaction tim
data revealed a significant main effect of combination [F(1,
26) 5 35.50, MSe 5 0.027, p , .001], resulting from
the fact that reaction times on attribute concept trials w
significantly shorter with compatible than with incompat
response assignments (Table 2). The only other signifi
effect was the interaction between ordercondition and
tribute concept [F(1, 26) 5 8.34, MSe 5 0.013, p 5
.008]. This effect indicated that in Ordercondition 1,
sponses to positive words (M 5 797, SD 5 184) were

2 The test blocks in Phases 3 and 5 were both preceded by one p
block. The data from the practice blocks were not included in the
analysis because they were meant to offer participants with an oppo
to practice the combined classification task and because participant
informed that the practice blocks were intended for practice only (als
Greenwald et al., 1998; Rudman, Greenwald, Mellott, & Schwartz, 1
Including the data of the practice blocks in the main analysis lead to
one important difference. The ANOVA of the error data of both block
Phases 3 and 5 did reveal a significant three-way interaction be
combination, target concept, and stimulus valence [F(1, 26) 5 6.63,
MSe 5 0.0028,p 5 .016]. Aspredicted by the irrelevant feature accou
ess errors were made in response to positive British and negative F
ames than to negative British and positive Foreign names whe
esponse assignments were compatible [5 and 8% of errors respec
t(27) 5 22.64, p 5 .016] but notwhen response assignments w

IMPLICIT ASS
incompatible (7% in both cases,t , 1). Adding the reaction time data of
the practice trials to the main analysis of the reaction time data, however
had no effect on the crucial three-way interaction,F , 1.
-

l

e

-
-

s

e
).

t
-

faster than responses to negative words (M 5 872, SD 5
216), whereas in Ordercondition 2, responses to pos
words (M 5 806, SD 5 138) were slower than respons
o negative words (M 5 735, SD 5 97).

A similar analysis of the error data revealed a signifi
main effect of combination [F(1, 26) 5 15.40, MSe 5
0.0052,p 5 .001], showing that participants made le
errors with compatible than with incompatible respo
assignments (Table 2). There were also three margi
significant effects of lesser importance that I do not dis
further [ordercondition3 combination,F(1, 26) 5 3.85,
MSe 5 0.0052, p 5 .061; ordercondition3 attribute
oncept,F(1, 26) 5 3.25, MSe 5 0.0074, p 5 .083;
ain effect of ordercondition,F(1, 26) 5 3.37, MSe 5

0.0074,p 5 .078].

DISCUSSION

In this article, I presented a structural analysis of the
that led to the formulation of two new accounts of I
effects. An experiment that was designed to test thes
counts showed that the valence of the individual ta
concept stimuli had little or no impact on performan
Rather, only the valence of the target concepts (i.e., “
ish” or “Foreign”) mattered. The results thus suggest
IAT effects reflect differences between the valence of
target concepts rather than differences between the va
of the exemplars of both concepts. The reported dat
also the first to demonstrate that the compatibility of
response assignments has an effect on both target co
trials and attribute concept trials. As explained above, t
results question the validity of the irrelevant feature acc
but support the relevant feature account: Once a stimu
categorized, response representations that are asso
with the same valence as the target concept will be activ
automatically. When response assignments are compa
only the to-be-emitted response is activated automatica
this way. When response assignments are incompa
however, the incorrect response will also be activa
which will interfere with the selection of the correct
sponse.

However, the conclusion that the relevant feature acc
provides the best explanation of IAT effects needs to
qualified. Mierke and Klauer (in press) recently pointed
that IAT effects could also be due to the fact that par
pants use different strategies with compatible than
incompatible response assignments. With compatible
sponse assignments, it is irrelevant whether target co
stimuli are treated as target concept stimuli or as attr
concept stimuli. For instance, classifying a flower nam
a flower will lead to the same response as classifying it
positive word when participants need to press the sam

e

e

n

n

y,
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for flower names and positive words. Therefore, participants
could perform the task without having to switch between the
,
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task of classifying names and the task of classifying wo
This would lead to faster performance with compatible
with incompatible response assignments. In the presen
periments, participants could not adopt a more simple s
egy with compatible than with incompatible response
signments because different exemplars of the same
concept had a different valence. It is possible, however
when stimulus and target concept valence are confou
(as was the case in previous IAT tasks), (some) particip
do adopt different strategies with compatible than w
incompatible response assignments. Therefore, the p
results do not exclude the possibility that strategic fac
underlie IAT effects when stimulus and target concept
lence are confounded. One can only conclude that
effects can occur in the absence of such strategic factor
the relevant feature account provides the best explan
for the effects that occur under these conditions.

The present results do not only provide an insight into
processes that produce IAT effects, they also have impo
implications for our understanding automatic attitude a
vation. Stimuli in our environment always consist of sev
features or elements. Sometimes we have conflicting
tudes toward the features of a single stimulus. Ima
seeing a good friend who displays a negative facial ex
sion. Our affective reaction toward this stimulus could
flect our positive attitude toward the person we are se
the negative attitude toward the facial expression tha
person is displaying, or both. The present results su
that affective reactions will be mainly guided by the attit
toward the feature that is most salient or relevant to
within the context where we encounter the attitude ob
(see also Macrae, Bodenhausen, & Milne, 1995). The
showed that the name of a British person automati
induced a tendency to give a response that was asso
with positive valence, regardless of whether the person
a popular comedian or a convicted mass murderer. L
wise, foreign names induced a tendency to give a resp
that was associated with negative valence, regardle
whether it was the name was of a liked person (suc
Einstein) or a disliked person (such as Hitler).3 In other
words, the attitude toward the nationality of the per
dominated the attitude toward all other characteristics o
person (e.g., is the person a comedian or a mass mur
someone how advanced science or caused the holoc
The fact that patriotic attitudes dominated responses m
sense only if one considers that the nationality of the

3 An anonymous reviewer suggested that affective reactions to
British and foreign names might have differed because the foreign n
were orthographically less familiar than the British names for our Br
participants. However, this hypothesis is at odds with the observatio
the effect of compatibility on reaction times had the same direction
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magnitude for the foreign name “B. Pitt” (135 ms) as for the other foreign
names (M 5 104 ms) despite the fact that “Pitt” is a common British
name.
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sented name was relevant for the task in which particip
were engaged in.4

This discussion also has implications for the rela
between different indirect measures of attitudes. Re
studies showed that when the IAT is used to mea
attitudes, the results do not appear to converge with
results of other indirect measures of the same attit
(Cameron, Alvarez, & Bargh, 2000). The present data
gest that IAT effects are induced by and thus reflect
valence of the relevant but not irrelevant features of
presented stimuli. There are good reasons to assum
other indirect measures, such as the affective priming
(Fazio et al., 1986), might be more sensitive to the gl
attitude toward a stimulus rather than the attitude tow
one (relevant) feature of that stimulus (De Houwer
press). Because of this difference, it is possible that IAT
other indirect measures sometimes diverge.

For instance, a prime stimulus such as the name “Gan
would most likely facilitate responses to positive compa
to negative targets in a priming task. In the IAT as im
mented in the present experiment, however, the same
ulus activated negative rather than positive responses
data suggest that the British–Foreign IAT measured
difference between the valence of the target concept “
ish” and the target concept “foreign” rather than the dif
ence between the mean valence of the individual Br
names and the mean valence of the presented foreign n
It is likely that if one would measure the valence of
concepts “British” and “foreign” using an affective primi
task, the difference between the mean affective prim
scores for the British names and the mean affective pri
score for the foreign names would reflect the differe
between the mean valence of the individual British
foreign names rather than the difference between the

s

t

4 One could argue that the present task was for some reason inse
to the effects of the valence of individual stimuli. However, I also c
ducted a second experiment in which the same task was used but the
concepts were neutral (i.e., “person” and “animal”; De Houwer, 2000
this experiment, responses were on average 81 ms faster and 11%
accurate when the stimulus and response were associated with th
valence than when they were associated with a different valence
instance, responses to the word FRIEND were faster and more ac
than responses to the word LIAR when person names and positive
were assigned to the same key but the reverse was true when person
and negative words were assigned to the same key. These effe
stimulus valence occurred even when target concept and attribute c
stimuli were written in different colors so that they could easily
discriminated. It thus seems to be the case that the valence of the
concepts only dominates the valence of the individual stimuli whe
valence of the target concepts clearly differs (as is the case in most
e.g., “British” versus “foreign”) but not when they have a more or
similar valence (e.g., ”person“ versus ”animal“). More generally,
suggests that IAT-like effects can be due to several processes and t

UWER
nature of the task (e.g., differential valence of target concepts and consis-
tency of the valence of different exemplars of the same category) can
determine which processes actually produce the effects.
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lence of the concepts “British” and “foreign.” This exam
illustrates that the results of the IAT and the affec
priming task need not necessarily converge.

APPENDIX

Target Concept and Attribute Concept Stimuli

Positive British names
Princess Diana (recently deceased Princess of W

Lenny Henry (popular British comedian), Que
Mother (mother of the British Queen)

Negative British names
Margaret Thatcher (former British prime minister), Ro

mary West (convicted mass murderer), Donald S
man (mass murderer convicted just before the ex
ment took place)

Positive foreign names
Albert Einstein (well know scientist of German desce

Mahatma Ghandi (former Indian leader), Brad
(popular American actor)

Negative foreign names
Adolf Hitler (fascist leader of Nazi Germany), Presid

Pinochet (former Chilean dictator who was pla
under house arrest in Britain at the time that the
periment was conducted), Hoessein Saddam (
leader)

Positive adjectives
pure, sincere, funny, polite, good, happy

Negative adjectives
hideous, aggressive, mean, brutal, bad, ugly, angry
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