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Based on a task-set switching account of the Implicit Association
Test (IAT), the authors predict a specific pattern of aftereffects as
a consequence of working through IAT blocks. In Study 1, per-
formance in an evaluative decision task, but not in a color-nam-
ing task, was decreased after working through the incompatible
rather than compatible block of a flower-insect IAT. In Study 2,
response latencies in an evaluative rating task, but not in a
colorrating task, were analogously affected, whereas the rat-
ings themselves were not a function of the compatibility of
prior IAT blocks. The aftereffects demonstrate reactivity of the
IAT; they bear on the mechanisms underlying the IAT and on
compatibility-order effects.

Keywords: Implicit Association Test; task switching; attitude accessi-
bility; indivect attitude measurement

In recent years, the Implicit Association Test (IAT;
Greenwald, McGhee, & Schwartz, 1998) has been widely
used to measure a variety of psychological constructs.
The IAT comprises five phases involving two tasks. The
two tasks are a categorization task, in which exemplars of
two target categories (e.g., flowers and insects) are to be
classified according to their category membership, and
an attribute task, in which stimuli are to be classified with
respect to an attribute dimension (e.g., as either positive
or negative). The critical phases are the Phases 3 and 5,
in which both tasks are combined. In these phases, both
tasks are mapped onto the same response keys, which
can be done in two qualitatively different ways; for exam-
ple, flowers and positive stimuli can share one of the two
response keys and insects and negative stimuli the other
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one. Another possibility is that flowers and negative stim-
uli share the same response key and insects and positive
stimuli the other one. The former response mapping
usually leads to better performance than the latter. The
mapping thatleads to faster and more accurate respond-
ing is called the compatible mapping, the other one the
incompatible mapping.

The IAT rests on the assumption that it is easier to
make the same behavioral response to concepts that are
strongly associated than to concepts that are weakly asso-
ciated. In this view, a strong association is indicated by a
large performance difference between Phases 3 and 5.
This performance difference is called the IAT effect. For
avariety of reasons, the IAT has instigated an enormous
amount of research reviewed by Fazio and Olson (2003),
among others.

As pointed out by Fazio and Olson (2003), consider-
ing the mechanisms by which indirect measures such as
the IAT work is likely to further our understanding of
what exactly is measured by a given indirect measure and
of the interrelationships that may exist between different
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indirect measures. Considerable progress has been
made in improving methodological aspects of the IAT by
means of large-scale exploratory studies (Greenwald,
Nosek, & Banaji, 2003; Nosek, Greenwald, & Banaji,
2003); theory-driven research on the underlying mecha-
nism also suggests ways in which the measurement pro-
cedure can be improved (Mierke & Klauer, 2003). For
example, Mierke and Klauer (2003) predict, based on
their account of the underlying mechanisms, that differ-
ent IATs share some amount of method variance due to a
cognitive-skill confound (McFarland & Crouch, 2002).
They demonstrate that such method variance exists, and
they propose and illustrate theory-based ways to control
for it.

The mechanism that drives the IAT effect is unclear.
As elaborated below, possible mechanisms that have re-
ceived some attention are a random-walk model by
Brendl, Markman, and Messner (2001); a figure-ground
asymmetry model by Rothermund and Wentura (2001,
in press); a stimulus-response compatibility model by
De Houwer (2001); and a task-set switching account by
Mierke and Klauer (2001, 2003).

The purpose of the present article is to test a num-
ber of nonobvious predictions of the task-set switching
account. In addition to this primary theoretical focus,
the predictions and findings offer an explanation of the
effect of compatibility order that is frequently encoun-
tered in applied IAT research (e.g., Greenwald et al.,
1998, 2003; Nosek et al., 2003): IAT effects tend to be
more pronounced if the compatible phase precedes the
incompatible phase rather than vice versa. Because com-
patibility order is a function of interindividual dif-
ferences in many applied contexts and cannot be de-
termined a priori, such compatibility-order effects
constitute an undesirable confounding in the measure-
ment of interindividual differences. Understanding the
causes of compatibility-order effects and other kinds of
reactivity in IATs suggests ways to control for them and
thereby to improve the measurement by IATs as dis-
cussed below. Finally, the current experimental methods
and results suggest a new and unobtrusive way to manip-
ulate what Fazio (1989) has called attitude accessibility.

THE TASK-SET SWITCHING ACCOUNT

Mierke and Klauer (2001, 2003) assume that the IAT
effect reflects differential costs of task switching. Task
switching occurs in the critical IAT phases, in which par-
ticipants are instructed to switch between two tasks on a
trial-by-trial basis. Task switches are associated with costs
(e.g., Allport, Styles, & Hsieh, 1994; Meiran, 1996; Rog-
ers & Monsell, 1995), that is, with increased response
latencies and error rates. Mierke and Klauer argue that
the overall task-switch costs are smaller in the compatible
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than in the incompatible block. In the compatible block,
participants can perform fast and accurately even if they
do not switch from the attribute task to the categoriza-
tion task and instead evaluate category exemplars on the
attribute dimension. For example, in a flower-insect IAT,
responding to “tulip” on the basis of its category mem-
bership as flower or on the basis of it being positively
evaluated leads to the same response in the compatible
phase. This means that participants do not have to per-
form each and every task switch to perform fast and ac-
curately. In contrast, accurate responding in the incom-
patible phase requires performing each task switch,
implying a larger overall task-switch cost for that phase.'

The task-set switching account predicts a subtle se-
quential effect. Trial n is called a switch trial if it calls for
another task than trial n— 1;itis a repeat trial if the same
task is to be performed asin trial n— 1. The performance
difference between switch and repeat trials reflects one
component of task-switch costs. Mierke and Klauer
(2001, 2003) consistently found larger response laten-
cies and error rates for switch than for repeat trials in the
IAT. Of importance, this sequential effect was more pro-
nounced for incompatible than for compatible blocks. It
thereby directly contributes to the overall IAT effect,
although it does not account for it completely. Fur-
thermore, in line with the task-set switching account, IAT
effects were reduced, although not eliminated, when
task cues preceded each trial and allowed participants to
prepare for the upcoming task (Mierke & Klauer, 2001).

The present article focuses on another component of
task-switch costs that is often considered responsible
for remaining, so-called residual task-switch costs. Task
switching requires the activation of appropriate task sets
and the suppression of competing and interfering task
sets. Allport et al. (1994) argue that task sets exhibit so-
called task-set inertia: Once activated, task sets maintain
a heightened state of activation or readiness for substan-
tial amounts of time; conversely, if a given task set must
be suppressed, it is subsequently more difficult to acti-
vate (cf. Mayr & Keele, 2000).

Task-set inertia in the form of enduring activation or
inhibition can contribute to IAT effects: In incompatible
blocks, exemplars of the target category are associated
with different responses under the categorization task
and under the attribute task. A correct response there-
fore requires suppressing the attribute—task set. Doing
so is likely to be effortful and time-consuming given that
this task set has only recently been activated in previous
trials and may still be in a state of heightened activation.
In fact, increased interference by irrelevant features
(i.e., in the present case, the attribute information) that
were relevant in a recently activated task set has consis-
tently been found in the form of so-called reverse Stroop
effects (e.g., Allport et al., 1994). Similarly, the inhibi-
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tion of the attribute—task set may linger and make it
more difficult to reactivate that task set when it is again
appropriate, that s, in the presence of attribute stimuli.
In fact, as pointed out by Brendl et al. (2001), perfor-
mance decrements in the incompatible relative to the
compatible blocks are also found for attribute stimuli
even though these stimuli are typically not associated
with conflicting category information. In contrast, in
compatible blocks, a suppression of the attribute task is
not necessary so that the just-described costs for the cate-
gorization task and the attribute task do not arise. To the
contrary, the comparatively heightened level of acti-
vation of the attribute—task set may even facilitate re-
sponding in the categorization task through congruency
effects. In summary, inertia effects are predicted that
affect both attribute and category-exemplar stimuli and
that directly contribute to IAT effects.

Aftereffects of this kind can be surprisingly long-lived
(Mayr & Liebscher, 2001; Wylie & Allport, 2000). If they
affect performance in the IAT, they contribute not only
to the IAT effect itself but they also explain a couple of
phenomena that suggest a reactivity of IAT procedures,
in particular the above-mentioned order effects: Only in
incompatible blocks is it regularly required to suppress
the attribute—task set. If the inhibition is sufficiently
long-lived, it should persist during subsequent compati-
ble blocks and reduce performance in the attribute task.
Performance in the categorization task also would be
depressed because facilitation by congruent attribute
information would be diminished in a subsequent com-
patible block. As a consequence, the IAT effect, that
is, the performance difference between the compatible
and the incompatible block, would be decreased relative
to the case where the compatible block is presented first.

STUDY 1

Study 1 is a first attempt to find the aftereffects dis-
cussed above in the IAT. Specifically, it is tested whether
performance in the attribute task is differentially
affected by working through compatible versus incom-
patible IAT blocks. Performance in the attribute task was
assessed in special test blocks that succeeded regular
compatible or incompatible IAT blocks.

In the IAT blocks of Study 1, the categorization task
was to classify words as flowers or insects, whereas the
attribute task was an evaluative decision task, in which
words have to be evaluated as denoting something posi-
tive or something negative. In the test blocks, the attrib-
ute task was to be applied to the exemplars of the target
categories, that is, flowers and insects had to be eval-
uated as either positive or negative. These trials were
mixed with an equal number of trials of a new color-
naming task in which the color (blue vs. red) of mean-

ingless letter strings was to be named. To avoid trivial
interferences by learned response-key mappings, re-
sponses in the test blocks were to be spoken out loud,
whereas responses in the IAT blocks were key presses.

Participants first worked through an IAT block of 24
trials, followed by a test block. To maximize test power
for detecting possible aftereffects of IAT blocks, the
sequence of IAT block and test block was repeated 12
times. One group of participants worked through com-
patible IAT blocks, a second group through incompati-
ble IAT blocks. Two control groups also worked with the
compatible response mapping (Group 3) or the incom-
patible mapping (Group 4), but the 24 IAT trials were
ordered so that task switches were minimized. Thus,
either all 12 attribute stimuli were shown first, followed
by 12 flowers and insects, or all 12 flower and insect
names were shown first, followed by the attribute stimuli.

The predictions are straightforward. If task switching
requires the suppression of the attribute-task set in
incompatible blocks, and if the inhibition is sufficiently
long-lived, performance in the attribute task should be
reduced in test blocks following an incompatible IAT
block, in which both tasks are mixed in a trial-by-trial
fashion. Neither compatible IAT blocks nor blocks in
which the number of task switches is minimized (Groups
3 and 4) should have this effect.

Introducing the color-naming task allows us to evalu-
ate a simple alternative explanation: Brendl et al. (2001)
have argued that incompatible blocks lead to the adop-
tion of a more conservative response threshold; simi-
larly, Mayr and Liebscher (2001) have argued that more
effortful and conservative global control strategies may
be implemented in difficult task-switching contexts
such as the incompatible IAT block with mixed tasks. If
these are still in force in subsequent blocks, perfor-
mance should not only be decreased in the attribute task
but also in the color-naming task. In contrast, the task-
set switching account predicts an aftereffect that is re-
stricted to the previously suppressed attribute task.

Method

The two between-participants factors of Study 1 are
manipulated in the IAT blocks that precede the test
blocks. They are “response compatibility” (compatible
vs. incompatible) and “task mixture” (mixed vs.
blocked). In groups with mixed tasks, the trials of the
IAT blocks were presented in random order; in groups
with blocked tasks, all trials for one of the IAT tasks are
presented first, followed by all trials of the other IAT task.

Participants. Participants were 49 University of Bonn
students with different majors. They either received par-
tial course credit or a monetary gratification of 5 Euro
for their participation. Data from one participant were



lost due to a technical failure in recording test-block
performance.

Stimuli. The stimuli for the IAT blocks were words
denoting 24 insects, 24 flowers, 24 positive objects, and
24 negative objects, taken from a previous study (Mierke
& Klauer, 2001). The words were matched in 24 quadru-
ples that were selected to be as similar as possible on
three criteria: number of characters, word frequency as
estimated through the CELEX lexical database (Celex,
1995), and arating of the word’s valence. Details on stim-
ulus selection can be found in Mierke and Klauer
(2001).

Stimuli for the test blocks were the 24 insect and the
24 flower words already used in the IAT blocks as well as
24 consonant strings presented in red color and 24 con-
sonant strings presented in blue color. The consonant
strings had a length of seven letters that were randomly
sampled from a set of consonants excluding the letters q,
X,V, and z.

Block construction. IAT blocks comprised 24 trials, pre-
senting, respectively, six insects, six flowers, six positive
objects, and six negative objects randomly sampled from
the above-described pools without replacement. The 24
trials were presented in random order in the groups with
mixed tasks and blocked by task (i.e., either all insects
and flowers first or all positive and negative objects first)
in the control groups with blocked tasks. Test blocks
comprised six stimuli each of insects, flowers, red conso-
nant strings, and blue consonant strings randomly sam-
pled from the respective stimulus pools. The 24 stimuli
were presented in random order.

Procedure. For the groups with compatible response
mappings, flowers and positive objects shared the same
response key in IAT blocks; insects and negative objects
shared the other response key. For the groups with
incompatible response mappings, flowers and negative
objects shared one response key and insects and positive
objects the other response key. The response keys were
to be pressed with different hands and assignment of
positive objects (and equivalently of flowers) to the dom-
inant versus nondominant hand was counterbalanced
over participants.

For the test blocks, participants were instructed to
evaluate the word stimuli by saying “positive” or “nega-
tive” into a microphone that was part of a headset worn
by participants and to name the color of consonant
strings. Participants’ responses were recorded with a
sampling rate of 22048 Hz for a duration of 2 s following
stimulus onset.

In both blocks, a trial began with the presentation of a
fixation mark in the center of the screen. After 800 ms,
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Figure 1 Mean response latencies (upper panels) and error rates

(lower panels) as a function of response compatibility and
task mixture for the evaluative decision task and the color-
naming task.

NOTE: Error bars show 95% confidence intervals.

the fixation mark was replaced by the stimulus. Upon a
response, the next trial was initiated after 200 ms.

Participants were allowed to rest after each pair of IAT
block and test block. There were 12 such pairs, and one
session required approximately 30 min.

Results

Data from three participants were excluded because
these participants consistently classified flowers as neg-
ative and insects as positive contrary to our a priori
assumptions. Response compatibility in the IAT blocks
may not have been as intended for these participants.
The same pattern of results emerged, however, when the
data from these participants were included. Test-block
trials with utterances outside the response set (blue, red,
positive, negative; 0.4%) and without response within
the 2 s recording interval (0.7%) were excluded from
the analyses, thereby leaving out a total of 1.1% of the
data.

Figure 1 shows the average latencies (upper panels)
and error rates (lower panels) as a function of task mix-
ture (blocked vs. mixed) and response compatibility
(compatible vs. incompatible) for the evaluative deci-
sion task and the color-naming task. For the sake of com-
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parability with Study 2, latencies include trials with false
responses, but the same pattern of results emerges if
these are excluded.

Turning first to the latency data, an analysis of vari-
ance with factors task, response compatibility, and task
mixture revealed the expected three-way interaction,
(1, 41) = 5.27, p = .03. Separate analyses of variance
showed that the two-way interaction of task and response
compatibility was significant given IAT blocks with
mixed tasks, F(1,20) =6.37, p=.02, but not given blocked
tasks, (1, 21) < 1, as expected. Given mixed tasks, per-
formance in the evaluative decision task is decreased fol-
lowing an incompatible IAT block relative to the compat-
ible block, but color-naming performance is not
decreased as can be seen in Figure 1 (upperright panel).
The just-described simple effect on the evaluative deci-
sion task does not, however, reach significance in the
latency domain, #(20) = 1.24, one-tailed p = .11; as ex-
pected, there is no effect of response compatibility on
the color-naming task, #(20) = -0.55, p = .58.

In the error data, the expected three-way interaction
was not significant, /{1, 41) < 1, but the two-way inter-
action of task and response compatibility was significant
given mixed tasks, F(1, 20) = 6.37, p=.02, and it was not
significant given blocked tasks, (1, 21) <1, as expected.
Given mixed tasks, significantly more errors are made in
the evaluative decision task after an incompatible than
after a compatible IAT block, #(20) =-2.33, p= .03, but
performance in the color-naming task is not affected by
response compatibility, #(20) = 0.86, p = .40 (see lower
right panel of Figure 1).

Discussion

Study 1 provides initial evidence for differential after-
effects of working through compatible versus incompati-
ble IAT blocks. The aftereffects followed the very specific
form predicted by the task-switch analysis: Given mixed
tasks in the IAT blocks, performance in the evaluative
decision task, but not in the color-naming task, was
poorer after incompatible than after compatible IAT
blocks. When the number of task switches in the IAT
blocks was minimized, no effects of compatibility order
emerged at all.” The two-way and three-way interactions
implied by this pattern of results were significant with
few exceptions (there was no three-way interaction of
task, response compatibility, and task mixture in the
error data).

This pattern of effects permits a couple of first conclu-
sions. Working through an IAT block has aftereffects on
subsequent task performance that remain sizeable for a
duration of at least 24 trials. Differential aftereffects of
compatible versus incompatible IAT blocks were found
in the groups with mixed tasks but notin the groups with
blocked tasks, underlining the causal role of task

switches for the aftereffects. The differential aftereffects
are restricted to the attribute task, suggesting that shifts
in global control strategies or global response criteria
are not responsible.

The differential aftereffects were found even though
the response modality changed from keypresses in the
IAT block to vocal responses in the test blocks. This sug-
gests that the attribute connotations of the category-
exemplar stimuli, rather than specific stimulus-response
associations, were differentially affected by prior com-
patible versus incompatible IAT blocks. In the task-set
switching literature, there is considerable debate about
the precise nature of such aftereffects. One possibility is
that the entire attribute—task set is affected, suggesting
that aftereffects also should be found when stimuli are
evaluated that were notseen in IAT blocks (Allportetal.,
1994; Mayr & Keele, 2000). Another possibility is that the
aftereffects are confined to the specific stimuli that were
processed in episodes in which inappropriate task sets
had to be suppressed and appropriate task sets activated
(Wylie & Allport, 2000), thatis, to the category-exemplar
stimuli of the prior IAT blocks in the present case. In this
latter view, the accessibility of these stimuli’s attribute
connotations is affected and the differential attribute
accessibility is responsible for the aftereffects discussed
under the label of task-set inertia. Further possibilities
are considered in the General Discussion. For the time
being, itis clear that the aftereffects affect the speed with
which the evaluations of the category-exemplar stimuli
can be retrieved. Although the effect may be more gen-
eral, working through IAT blocks of an attitude IAT thus
appears to affect the attitude accessibility of the used
category exemplars.

STUDY 2

Study 2 was a conceptual replication and extension of
Study 1, using different test tasks and yet another re-
sponse modality, namely, mouse clicks. The effects on
attitude accessibility raised the possibility that attitude
extremity also might be affected. The tasks used in this
study’s test blocks were (a) to rate the category-exemplar
stimuli as quickly as possible on a scale from strongly nega-
tiveto strongly positiveand (2) to rate the color of the con-
sonant strings as quickly as possible on a scale from satu-
rated red to saturated blue. We expected to replicate the
pattern of effects on attitude accessibility (i.e., on the
response latencies of the evaluative ratings) but there
were no theoretical reasons to expect effects on attitude
extremity (i.e., on the ratings themselves).

Method

The method closely followed that of Study 1 unless
otherwise mentioned. In particular, the same stimuli



were used as before, and assignment of positive objects
(and equivalently of flowers) to the dominant versus
nondominant hand in IAT blocks was counterbalanced
across participants. The saturation of the color (red or
blue) of the consonant strings was, however, varied in
eight steps. The only other difference was that different
tasks were to be performed in the test block: Participants
were asked to evaluate flowers and insects on a 6-point
rating scale ranging from -3 to 3, with left endpoint
labeled strongly negative and right endpoint labeled
strongly positive. They were to rate the color of colored
consonant strings on a 6-point rating scale ranging from
-3 to 3 with endpoints labeled saturated red and saturated
blue. Both rating scales did not comprise a neutral point.
Upon stimulus onset, the appropriate rating scale
appeared along with a mouse cursor in the shape of an
arrow positioned initially under the middle position of
the rating scale. Participants were instructed to use the
mouse to click on the point on the rating scale best rep-
resenting their assessment as fast as possible. They had
a 4-s response window for doing so.

The 80 participants were mostly University of Bonn
students and a couple of nonstudent volunteers re-
cruited from various sources by the experimenters. Stu-
dents participated for partial course credit or a small
monetary gratification (Euro 5); nonstudent volunteers
received Euro 5 for participating.

Results

Two participants were excluded from the analyses
because they rated flowers to be more negative on aver-
age than insects contrary to our a priori assumptions.
Response compatibility in the IAT blocks may not have
been as intended for these participants. The same pat-
tern of results emerged, however, when the data from
these participants were included. There were 0.9% trials
without response in the 4-s response window. Figure 2
shows the average response latencies (upper panels) asa
function of task mixture and response compatibility for
the evaluative and the color ratings. An analysis of vari-
ance of the response latencies with these factors and the
within-participants factor rating task (evaluative vs. color
ratings) revealed the predicted three-way interaction,
F(1,74) =2.97, p=.09. Because the interaction had the
expected shape (see Figure 2) and because of the equiva-
lence of ttests and F'tests with 1 degree of freedom in the
numerator (Maxwell & Delaney, 1990), the interaction
can be considered significant by a one-tailed test (p <
.05). Separate analyses of variance revealed that the two-
way interaction of rating task and response compatibility
was significant given mixed IAT tasks, F(1, 37) =4.95, p=
.03, but not significant given blocked tasks, (1, 37) <1,
as expected. Separate ¢ tests in the groups with mixed
IAT tasks showed the expected longer latencies after
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Figure 2

incompatible than after compatible IAT blocks in the
evaluative ratings, #(37) = 1.76, one-tailed p=.04, but not
in the color ratings, #(37) = .30, p=.77.

The lower panels of Figure 2 show the average
evaluative ratings for flowers and insects as a function of
task mixture and response compatibility. An analysis of
variance with these factors and the within-factor valence
(flowers vs. insects) revealed a trivial main effect of
valence, I(1,74) =1033.43, p< .01, as the only significant
effect; all other F(1, 74) < 1.85, all p = .19). Taken
together, the same positions on the evaluative rating
scales were clicked on after compatible as after incom-
patible IAT blocks, but given mixed tasks and incompati-
ble IAT blocks, participants took longer to click on these
positions.

Discussion

Study 2 replicated the results of Study 1 with different
tasks and a different response modality. Participants
were slower to rate the valence of category-exemplar
stimuli after working through incompatible IAT blocks
than after compatible IAT blocks, given mixed IAT tasks.
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Again, the effect was restricted to the evaluative mea-
sure, whereas the color-rating latencies were not
affected. The findings thereby suggest that task switches
were causally responsible for these aftereffects of IAT
blocks and that global shifts in response criteria or con-
trol strategies cannot explain them. At the same time,
there was little evidence for effects on the evaluative rat-
ings themselves, suggesting that the aftereffects were
restricted to effects on attitude accessibility, but there
was no substantial effect on attitude extremity.

GENERAL DISCUSSION

Previous research suggests that working through IAT
blocks can affect participants’ performance in subse-
quent IAT phases. Reactivity of this kind is suggested by
the well-known effect of compatibility order and by the
finding that test-retest reliability of IATs is typically lower
than internal consistency (e.g., Asendorpf, Banse, &
Mucke, 2002; Bosson, Swann, & Pennebaker, 2000;
Dasgupta & Greenwald, 2001; Egloff & Schmuckle, 2002;
Greenwald & Farnham, 2000; Steffens & Buchner,
2003).

In two studies, responses in the attribute task and in
a closely related rating task, both applied to category-
exemplar stimuli, were delayed after incompatible
blocks relative to compatible blocks. The effect was ob-
tained even though the response modality was changed
from the IAT blocks to the test blocks, suggesting that it
reflects differential accessibility of the attribute informa-
tion of category-exemplar stimuli rather than interfer-
ence by specific stimulus-response associations estab-
lished during the IAT blocks. Furthermore, the effect
only occurred after IAT blocks with mixed tasks, not
when task switches were minimized in conditions with
blocked tasks. Thus, task switching is causally involved in
the genesis of the aftereffects. The results thereby follow
the specific pattern predicted on the basis of the task-set
switching account. Although attribute accessibility was
affected, there was no effect on ratings of attribute ex-
tremity. Thus, the present experimental procedures may
be seen as a new and unobtrusive method of manipu-
lating attitude accessibility.

The aftereffects reported in this article are predicted
by the task-set switching account. Can alternative
accounts explain them as well? Aftereffects are readily
predicted from the account by Brendl et al. (2001).
Brendl et al. assume, among other things, that incom-
patible IAT blocks induce a more conservative global
response criterion than compatible IAT blocks. To assess
this possibility, a color-naming control task was intro-
duced in the present studies. If aftereffects reflect dif-
ferences in global response criteria or control strategies
(Mayr & Liebscher, 2001), aftereffects also should be

seen in the control task. Contrary to this expectation,
aftereffects were restricted to the attribute task in the
present studies, rendering a role of global control strate-
gies or response criteria unlikely. De Houwer (2001)
proposed an account by stimulus-response compatibil-
ity. In his view, response keys are unambiguously asso-
ciated with an evaluative or semantic meaning in com-
patible IAT blocks but carry conflicting evaluations or
meanings in incompatible IAT blocks. The ensuing dif-
ferences in stimulus-response compatibility cause the
IAT effect according to De Houwer’s account. Such dif-
ferences cannot explain the present findings, however,
because response modality changed from IAT block to
test block, rendering previously acquired response asso-
ciations irrelevant. Finally, the account by figure-ground
asymmetry (Rothermund & Wentura, 2001, in press)
does notsuggestany specific expectation for aftereffects.

The present findings immediately elicit a couple of
new questions, some of which are considered in the fol-
lowing paragraphs.

What Is the Role of the Response Modality ?

Aftereffects were found despite changes in the
response modality, demonstrating some amount of gen-
erality of the effects. Yet, it seems likely that such effects
would be even more pronounced within the same re-
sponse modality as Mayr (2001) found for aftereffects in
another task-switching context. If so, aftereffects might
be even more important for the explanation of reactivity
effects of IATs than suggested by the present studies
because reactivity is typically observed within the same
response modality. Testing this expectation is, however,
far from trivial because care has to be taken to avoid triv-
ial carry-over effects and confoundings stemming from
the response mapping realized in the IAT block and its
precise relation to the response mapping realized in the
test block.

What Stimulus Classes Are Affected and
What Is the Nature and Locus of the Aftereffects?

Another question concerns the locus of aftereffects.
Are the aftereffects restricted to “old” stimuli, that is, to
the stimuli that were presented in the inducing IAT
blocks, suggesting arole for episodical learning (Wylie &
Allport, 2000) modifying specific stimulus-attribute asso-
ciations? Or is the attribute information of all category
exemplars affected—old ones as well as new ones that
were not seen in the IAT blocks, suggesting that category-
attribute associations are modified? Even more gener-
ally, attribute information per se might be suppressed
(Goschke, 2000; Meiran, 2000), implying that afteref-
fects also should affect performance for attribute stim-
uli. All of these possibilities suggest that effects should be
seen on the category exemplars used in the inducing IAT



blocks. This is one reason why we focused on these stim-
uli in the present first demonstration of aftereffects, but
itwould be interesting to investigate in a series of appro-
priate experiments whether the aftereffects extend to
new category exemplars and to old and new attribute
stimuli. If the aftereffects are restricted to stimuli that
appear in a prior IAT block, a simple way of mitigating,
for example, compatibility-order effects would be to use
different stimuli in subsequent blocks.

The nature and locus of inhibitory aftereffects has
been an important question in the so-called negative
priming paradigm (Fox, 1995). Negative priming re-
search has demonstrated that attending to a particular
feature (e.g., the category membership) of a stimulus
while having to ignore another feature of that same stim-
ulus (e.g.,itsvalence) in trial n—1 can have a detrimental
effect on processing the previously ignored feature in
the subsequent trial n. There is evidence that this se-
quential effect generalizes to all stimuli that share the
ignored feature and that there is an additional specific
deficit in processing the particular feature of the partic-
ular stimulus that had been previously ignored (De
Houwer, Rothermund, & Wentura, 2001).

How Long-Lived Are the Effects and
How Quickly Do They Build Up?

The present data suggest that the effects survive 24
test-block trials; in fact, when we split the test block into
the first 12 and the second 12 trials, the factor test-block
half (first vs. second) did not enter into significant ef-
fects when the above-reported analyses of variance were
repeated. Similarly, contrasting the first two pairs of (a)
IAT block and (b) test block with the last 10 such pairs,
no evidence for a gradual build-up was found, suggesting
that the aftereffects were already in force after two short
IAT blocks of 24 trials each.

Conclusion

What are the implications of the present theory and
findings for practical work with IATs? First of all, the find-
ings offer an explanation of undesirable compatibility-
order effects and related reactivity effects. If the after-
effects contain a stimulus-specific component, as sug-
gested by the work on negative priming, a simple way to
mitigate reactivity is to use different stimuli in different
blocks. Furthermore, the present theory and empirical
findings contribute to one’s understanding of what is
measured by IATs. We argued in the introduction that
accessibility of the attribute connotations of target-
category exemplars is an important determinant of per-
formance in compatible and incompatible IAT blocks.
High accessibility should raise performance in the com-
patible block, but it should constitute a hindrance in
incompatible blocks, leading to large IAT effects. Con-
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versely, low accessibility should simply level IAT effects.
The present work demonstrated that working through
IAT blocks has specific effects on the accessibility of the
attribute connotations of the exemplars of the target cat-
egories but little or no effect on ratings of attribute ex-
tremity. Taken together, these arguments and findings
suggest that the size of the IAT effect is relatively closely
tied to the accessibility of the attribute information. The
IAT effect may therefore be sensitive to differences in
the accessibility of the attribute information much more
than to differences in the attribute extremity of the tar-
get categories or their exemplars. This line of reasoning
explains (a) less than perfect correlations with explicit
measures of attribute extremity even when measure-
ment error is taken into account (another cause being
the already-mentioned component of method variance)
and (b) better success of IATs at predicting spontaneous
rather than controlled aspects of behavior (Fazio, 1995).

A reviewer suggested that there might be different
groups of IATs. One group, of which attitude IATs are a
member, allows for recoding of the attribute and the cat-
egorization task into a single dimension such as valence.
Another group of IATs does not permit a simple re-
coding of the two tasks (e.g., IATs with the attribute task
to discriminate words from nonwords, i.e., with lexical
decisions as the attribute task). In this group, salience
asymmetries (Rothermund & Wentura, 2001, in press)
play a major role according to the reviewer. Itis an open
and empirical question whether aftereffects also would
be observed for this second kind of IAT. Note, however,
that the present account assumes that aftereffects, if they
occur, affect the accessibility of that dimension or fea-
ture that is shared by target concepts and attribute stim-
uli and used to simplify the IAT tasks in the compatible
block. This will usually be the dimension that is relevant
in, and made salient by, the attribute task; for example,
in attitude IATs, itis valence. Depending on the attribute
and categorization task, the relevant dimension can be
almost any other dimension, such as the size of the stim-
uli or their color (Mierke & Klauer, 2003). For example,
to perform speeded lexical decisions between words
and nonwords, participants rely on the large difference
in familiarity between words and nonwords (e.g., Ratcliff
& McKoon, 1988). If lexical decisions constitute the
attribute task (e.g., Brendl et al., 2001; Rothermund &
Wentura, 2003), it is therefore likely that familiarity will
become the dimension along which a simplification of
the IAT tasks is attempted. That is, participants might
attempt to discriminate not only words from nonwords
but also exemplars of the more familiar target category
from exemplars of the less familiar target category on
the basis of familiarity differences. In this case, the pres-
ent account and the account by Rothermund and
Wentura (in press) concur to predict thatasymmetries in
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familiarity (or salience) drive the IAT effect. In particu-
lar, in cases where salience asymmetries are exploited to
simplify the IAT tasks in compatible blocks, we expect
aftereffects for the speed with which judgments of sali-
ence or familiarity can be made.

A number of recent studies have shown that IAT ef-
fects are malleable (e.g., Blair, Ma, & Lenton, 2001;
Dasgupta & Greenwald, 2001; Karpinski & Hilton,
2001). For example, IATs indicated reduced implicit
stereotyping and prejudice as a consequence of expo-
sure to, or practice with, counterstereotypical material.
The present studies looked at the opposite direction of
these cause-effect relationships by assessing whether
working through IAT blocks itself acts as an experience
that modulates performance in other tasks tapping
stimulus-attribute associations. In particular, the IAT
blocks operationalized the independent variable rather
than the dependent variable in the present work. A spe-
cific aftereffect was predicted and found that can tenta-
tively be described as an effect on the accessibility of the
attribute information: Working through an attitude IAT
affected the ease of retrieving one’s very own attitudes.
Turning back to the malleability effects, the size of the
IAT effectitself was argued to depend on the accessibility
of the attribute information. Although some of the mal-
leability effects probably reflect effects of context on the
construal of the stimuli (Mitchell, Nosek, & Banaji, in
press), we believe it likely that attitude accessibility can
be an important mediator in other malleability effects.
In concluding, we submit the speculation that the com-
mon mediator of many malleability effects as well as
the present aftereffects is attribute accessibility of the
category-exemplar stimuli.

NOTES

1. This account assumes that category exemplars frequently share
the attribute connotation of the superordinate category. For example,
most flower exemplars are usually positively evaluated, as is the cate-
gory of flowers itself. We acknowledge, however, that the construal of
the category, and thereby its attribute connotation, may depend on the
subset of used category-exemplar stimuli (Nosek, Greenwald, & Banaji,
2003). Conversely, the immediate construal of the category-exemplar
stimuli is influenced by their (highly activated and task-relevant) cate-
gory memberships so that theirimmediate attribute connotation in the
IAT-task context may be assimilated to that implied by their category
membership (Mitchell, Nosek, & Banaji, in press). Both of these influ-
ences will converge on rendering the above assumption fulfilled in
most contexts.

2. In the groups with blocked tasks, response latencies are elevated
in both tasks following compatible blocks relative to incompatible
blocks according to Figure 1, whereas error rates are reduced, but the
effect of compatibility order did not approach significance in either
case, F(1,21) =1.27, and F< 1, respectively.
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