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Health of the Implicit
Association Test at Age 3

Anthony G. Greenwald and Brian A. Nosek

University of Washington and Yale University

Abstract. Since its first publication in 1998, the Implicit Association Test (IAT) has been used repeatedly to measure
implicit attitudes and other automatic associations. Although there have also been a few studies critical of the IAT, there
now exists substantial evidence for the IAT’s convergent and discriminant validity, including new evidence reported in
several of the articles in this special issue. IAT attitude measures have often correlated only weakly with explicit (self-
report) measures of the same associations. It therefore seems appropriate to conclude that the IAT assesses constructs that
are often (but not always) distinct from the corresponding constructs measured by self-report.

Key words: Implicit attitudes, personality measures, test validity, attitude measures, associative processes

Die Gesundheit des Implicit Association Test im Alter von drei Jahren

Zusammenfassung, Seit seiner ersten Publikation im Jahr 1998 wurde der Implicit Association Test (IAT) wiederholt
eingesetzt, um implizite Einstellungen und andere automatische Assoziationen zu messen. Obwohl es auch einige fiir den
IAT kritische Studien gibt, liegt heute substantielle Evidenz fiir seine konvergente und diskriminierende Validitit vor. Dazu
zdhlen auch einige der Arbeiten, die in diesem Sonderheft berichtet werden. Mit dem IAT gemessene Einstellungen korrelie-
ren héufig nur schwach mit expliziten (selbst-berichteten) Messungen derselben Assoziationen. Es scheint daher angemes-
sen, davon auszugehen, dafl der IAT Konstrukte erfasst, die sich hadufig (aber nicht immer) von entsprechenden mit Selbstbe-
richten gemessenen Konstrukten unterscheiden.

Schliisselworter: Implizite Einstellungen, Personlichkeitstests, Testvaliditit, Einstellungsmalfle, assoziative Prozesse

The Implicit Association Test (IAT: Greenwald,
McGhee, & Schwartz, 1998) offers a method for in-
directly measuring strengths of associations between
concepts. In taking the IAT, subjects sort stimuli rep-
resenting four concepts using just two responses,
each assigned to two of the four concepts. Usefulness
of the IAT as a measure of association strength de-
pends on the assumption that, if two concepts are
highly associated, the IAT’s sorting tasks will be
easier when the two associated concepts share the
same response than when they require different re-
sponses.

The example IAT illustrated in Figure 1 requires

subjects to sort the four concepts of male, female,
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mathematics, and arts. This IAT measures associa-
tions involved in a ‘gender-math’ stereotype that as-
sociates mathematics more with male than female
(Nosek, Banaji, & Greenwald, 2000). Subjects who
have these gender-stereotypic associations should
find the IAT’s task to be easier when they are asked
to give the same response to male and math and a
different response to female and arts (as in the Sth
step of Figure 1) than when they must give one re-
sponse to female and math and the other response to
male and arts (3rd step of Figure 1).

In its typical uses, the IAT measures relative
strengths of pairs of associations. The task schema-
tized in Figure 1 provides an IAT effect measure that
assesses the strengths of a gender-stereotypic pair of
associations (male-math and female-arts, which
should facilitate performance in Step 5 of Figure 1),
relative to the strengths of a counterstereotypic pair
of associations (female-math and male-arts, which
should facilitate performance in Step 3). The faster
Step 5’ performance is compared to Step 3’s, the
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Concept Contrasts for the Gender stereotype IAT

Math versus Arts Male versus Female
concepts Math Arts Male Female
math poetry male female
algebra art man woman
geometry dance boy girl
calculus literature he she
items equations novel sir lady
Sequence of Tasks for Gender stereotype IAT
Steps Concepts for left response Concepts for right response
1 Male Female
2 Arts Math
3 Male or Arts Female or Math
4 Math Arts
5 Male or Math Female or Arts

Figure 1. Tllustration of the Implicit Association Test to measure gender stereotype

The IAT starts by introducing subjects to the four concepts used in a series of 5 tasks. In this illustration, one pair of
concepts is introduced in the first task by asking subjects to respond with left key to words representing male and with right
key to words representing female. In the second task, the second pair of concepts is introduced, with subjects asked to
respond left to words representing arts and right to words representing math. The third step introduces a combined task, in
which words representing either male or arts get the left response and words representing either female or math get the right
response. The fourth task reverses the first, and the fifth task combines the tasks of the 2nd and 4th steps. The IAT effect
measure is constructed by comparing performance in the 3rd and 5th steps. If the subject responds more rapidly in the male-
or-math vs. female-or-arts task than in the female-or-math vs. male-or-arts task, this indicates that, in combination, the male-
math and female-arts associations are stronger than the female-math and male-arts associations.

more the IAT effect measure (computed as Step 3
latency minus Step 5 latency) indicates strength of
the gender stereotype.

The first research using the IAT (Greenwald et
al., 1998) established that the IAT could detect differ-
ences in association of concepts with valence (i.e.,
differences in attitudes) that were (a) almost univer-
sal in the population (e.g., preference for flowers
over insects), (b) expected as differences between
subject populations (between Korean Americans and
Japanese Americans in preferences for their respec-
tive ethnicities), or (¢) unrecognized mental residues
of a racist culture (more positive associations with
White than Black). Now, three years later, it is not
too soon to be seeking answers to basic questions
about validity of measures constructed using the
IAT procedure, making use of all available evidence,
including that reported in articles in this special
issue.

Validity of the IAT
Internal Validity

Greenwald et al. (1998) demonstrated that the IAT
was free of a few sources of procedural artifact. In
particular, the IAT effect measure was uninfluenced
by whether the pleasant category was assigned to the
left hand or right hand, by whether categories used
in the IAT were composed of S or 25 items, nor was
it affected by variations (ranging from 150 ms to
750 ms) in the response-stimulus (intertrial) in-
terval'. Further, Greenwald et al. found that effects

! Mierke and Klauer (this issue) found that the diffe-
rence between intertrial intervals of 100 ms and 1000 ms
influenced IAT effects, with larger effects obtained for the
shorter interval. However, their results came from a proce-
dure that randomly ordered the two 2-choice discrimina-
tion tasks in Step 3 and Step 5 of the IAT procedure. It is
possible that this result will not occur with the strict
alternation of 2-choice discriminations that was used by
Greenwald et al. (1998) and also in most subsequent IAT
research.



obtained with the IAT were relatively impervious to
variations in the manner of treating data from incor-
rect responses and from non-normal response latency
distributions?.

Subsequent research extended evidence for the
IAT’s internal validity by establishing that IAT effect
measures are not influenced by wide variations in
familiarity of items used to represent contrasted atti-
tude-object concepts (Dasgupta, McGhee, Green-
wald, & Banaji, 2000; Ottaway, Hayden, & Oakes, in
press; Rudman, Greenwald, Mellott, & McGhee, in
press). However, it has also been found that using
items at or near the low extreme of familiarity results
in problematic IAT data. This is known from studies
by Rothermund and Wentura (this issue) and Brendl,
Markman, and Messner (in press), both of which
used pseudo-categories composed of entirely unfa-
miliar nonsense words. Results obtained from this
procedure appear to indicate that the pseudo-cate-
gories are associated with negative evaluation. Possi-
bly, this is a valid conclusion — categories with
meaningless members may indeed be affectively
negative. Alternatively, however, it may be that the
IAT does not function as intended when one or more
of its four concepts is composed of nonsense items.
Pending further clarification, it will be prudent to
interpret results cautiously when using the IAT with
categories composed of items that are entirely unfa-
miliar to subjects. The question of effects of items
selected to represent categories is considered further
under the heading, “Understanding how the IAT
works,” toward the end of this article.

In the first experiments with the IAT, Greenwald
et al. (1998) reported an influence on IAT effects of
the order of administering the two critical IAT tasks
(i.e., the order of Steps 3 and 5 in Figure 1). Perfor-
mance on either of these tasks tends to be faster
when it is performed as Step 3 rather than as Step 5
in Figure 1’s sequence. This procedural effect, which

2 The data-handling procedure that was introduced by
Greenwald et al. (1998), and since used in many other stu-
dies, is to (a) drop the first two trials of each block of
critical trials (in Steps 3 and 5 of Figure 1), (b) deal with
outlier trials by recoding latencies less than 300 ms to
300 ms and those greater than 3000 ms to 3000 ms, (c) log
transform the resulting values prior to averaging, and (d)
subtract the mean for Step 5 from that for Step 3 (or vice
versa, depending on desired direction of scoring). Data
may be discarded for subjects who appear to be outliers
in response speed or error rate, although error trials are
otherwise included in latency computations (and these la-
tencies are scored as latency to the correct response, which
is required on each trial, rather than to the initial response).
This combination of procedures has worked quite satisfac-
torily, but should be recognized as a conventional scoring
algorithm, rather than as a theoretically mandated scoring
procedure.
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is the most noticeable internal validity problem of
the IAT, has been accommodated in most subsequent
research by counterbalancing the order of these two
tasks.

Internal validity of IAT measures was demon-
strated in another way by Kim and Greenwald
(1998), who found that subjects were unable to com-
ply with an instruction to respond to an IAT measure
of implicit race attitudes so as to indicate lack of
automatic preference for White relative to Black.
Banse et al. (this issue) similarly found an inability
of their heterosexual subjects to fake positive im-
plicit attitudes toward homosexuality on their IAT
measure.

In the course of operating a demonstration 1AT
website (http://www.yale.edw/implicit/) Nosek, Ba-
naji, and Greenwald (in press) obtained evidence
concerning effects of several procedural and indivi-
dual difference variables on IAT measures. Their re-
sults (see Table 1) indicated (a) a consistent order
effect, such that associations appear stronger when
tested in Step 3 of the Figure 1 procedure rather than
in Step 5 (7= .20), (b) a correlation of the IAT effect
with an IAT error measure, meaning that the com-
bined task (Step 3 or Step 5) that produces faster
responding also has a lower error rate (7 = .38),
(c) smaller IAT effects for website visitors who had
taken more previous IATs (7 = -.15), and (d) IAT
effects increasing slightly in magnitude with subject
age (7 = .08). Of the procedural variables summa-
rized in Table 1, only overall speed of responding
was not consistently related to IAT effect magnitude
(F = —.04). Not shown in Table 1 is an analysis that
was possible for a portion of the website test takers
who, before taking one of the race attitude IATsS,
were asked to describe themselves as left-handed,
right-handed, or ambidextrous. Subject handedness
was found to have essentially zero relation to magni-
tude of the race IAT effect.

Psychometric Properties

In order to be useful in correlational studies, the IAT
must be sensitive to individual differences. The pri-
mary test for sensitivity to individual differences is
test-retest reliability. Across several studies, test-
retest reliabilities of IAT measures have averaged
above » = .6 (e.g., Bosson, Swann, & Pennebaker,
2000; Dasgupta & Greenwald, in press; Greenwald &
Farnham, 2000). In this issue, Banse et al. reported
quite satisfactory internal consistencies of IAT mea-
sures {(average o > .80), although they also men-
tioned that test-retest reliabilities were lower than an-
ticipated.
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Table 1. Correlations of IAT Effects with Method Variables and Explicit Measures

Task Order of IAT Speed of Prior IAT Subject  Explicit
critical tasks®* error effect responding  experience age measure
Math/arts attitude 21 38 -.10 —-.08 11 47
Race attitude (name stimuli) .19 31 -.07 -.14 .09 24
Gender/science stereotype 29 49 -.03 -.09 .09 21
Race attitude (face stimuli) .14 51 -.07 -.11 -.01 17
Self-esteem .20 28 .05 -.19 15 17
Gender/career stereotype 15 28 —-.04 -.13 09 A7
Age attitude (face stimuli) A5 41 .01 =21 .03 13
Age attitude (name stimuli) 24 .19 -.05 -.25 A1 .08
Average r (unweighted) .20 38 -.04 -.15 .08 21

Note. Entries are product-moment correlations based on data provided by drop-in visitors to the IAT demonstration website
(Nosek, Banaji, & Greenwald, in press; http://www.yale.edu/implicit/) between October 1999 and April 2000. Sample sizes
range from N = 28,108 for Math/arts attitude to N = 160,857 for the race attitude measure with face stimuli. For the smallest
sample size, any correlation greater than » = .012 is statistically significant. *Positive correlations indicate faster performance
for a given pair of associations when it is tested in Step 3 of Figure 1’s procedure rather than Step 5.

In July 2000, the demonstration IAT website was
modified to allow recording of individual trial data.
For the four IAT measures that were available on the
website between July 2000 and November 2000,
split-half reliabilities of IAT effect measures ranged
from » = .89 to » = .92 (Ns ranged from 9,491 to
22,648).

Convergent validity

The case for any measure’s construct validity can be
advanced by establishing that it correlates with other
measures of the same construct. For the IAT’s mea-
sure of implicit attitudes the most suitable potentially
converging measure is the measure of association
strengths obtained from the affective priming pro-
cedure introduced by Fazio, Sanbonmatsu, Kardes,
and Powell (1986). Cunningham, Preacher, and Ba-
naji (in press) have provided the strongest test yet
reported of the relationship between parallel IAT atti-
tude and affective priming measures. Cunningham et
al. obtained data from the same subjects at four
weekly sessions for both priming and IAT measures
of implicit racial attitudes. Their multiple measure-
ment strategy allowed use of a confirmatory factor
analysis, which revealed a correlation of » = .55 be-
tween latent factors representing priming and IAT
implicit attitude measures. They also found satisfac-
tory fit for a second-order model in which the first-
order priming and IAT factors loaded on a single
higher-order factor. Rudman and Kilianski (2000)
also found convergence between related IAT and
priming measures in a study of attitudes toward fe-
male authority. Mellott, Cunningham, Rudman, Ba-

naji, and Greenwald (2001) summarized data from
these and three other studies that used both priming
and IAT implicit attitude measures. A problem in
portions of these data sets was that the priming mea-
sures occasionally had vanishingly low internal con-
sistency, making it unlikely that they would correlate
with any other measures. However, in all cases for
which priming measures had at least moderate in-
ternal consistency, statistically significant correla-
tions with IAT effects were observed. Related to this
observation, Bosson et al. (2000) reported a low cor-
relation between IAT and priming measures of im-
plicit self-esteem, while also noting that their prim-
ing measures were very low in test-retest reliability.
In sum, the evidence from studies that have included
both affective priming and IAT measures of implicit
attitudes has been varied due to occasional low reli-
ability of priming measures, but nevertheless sup-
portive of convergent validity for these two mea-
sures>.

Discriminant validity

Greenwald et al. (1998) found that correlations be-
tween AT and self-report measures of implicit atti-
tudes tended to be weakly positive, reporting 16 such
correlations with an average » of .25. Bosson et al.

3 Marsh, Johnson, and Scott-Sheldon (this issue) re-
ported a lack of correlation between priming and IAT me-
asures in their study of attitudes toward condoms. Because
their IAT measures differed in several respects from those
used in most other studies, the interpretation of these low
correlations is uncertain.
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(2000) and Greenwald and Farnham (2000) similarly
reported that correlations between IAT and self-re-
port measures of self-esteem were weakly positive,
and several of the articles in this issue similarly re-
ported low correlations between parallel IAT and
self-report measures*. The most extensive data on re-
lations between nominally similar IAT and self-re-
port measures comes from the demonstration website
mentioned previously (Nosek et al., in press). Sum-
marized in Table 1, the relationship between implicit
and self-report measures of attitude and stereotype
can be described as consistently positive, while also
being quite variable in magnitude, with observed rs
ranging from r = .08 to » = .47. The data in Table 1
indicate that the relationship between implicit and
explicit preferences varies widely across attitude do-
mains. Consequently, the available data on correla-
tions of IAT measures with explicit measures provide
a mixture of evidence for discriminant and con-
vergent validity. There is not yet an established inter-
pretation of the cause of variability in correlations
between implicit and explicit attitude measures.
Three interpretations that have been suggested are
that implicit-explicit correlations are reduced (a)
when self-reports (i.e., explicit measures) are inaccu-
rate due to impression management by subjects in
responding to politically sensitive questions, (b)
when such inaccuracy results from subjects’ poor in-
trospective access to their attitudes (cf. Greenwald et
al., in press) or (¢) when attitudes are so homogen-
eous in the population that low correlations result
from restricted range (cf. Greenwald et al., 1998,
p. 1470).

Predictive Validity

This paragraph very briefly summarizes studies in
which IAT measures have been shown to correlate
in expected fashion either with group membership
classifications or with measures of individual differ-
ences within groups. Correlations of IAT measures
with group memberships include observations of
(a) differences between Japanese Americans and
Korean Americans in implicit attitudes toward their
respective ethnic groups (Greenwald et al., 1998),
(b) differences between East and West Germans in
implicit attitudes toward their geographical regions

4 An exception is the report by Banse et al. (this issue)
that “No evidence was found for the hypothesis that impli-
cit and explicit attitudes should be regarded as distinct con-
structs” (p. 159). Their data did indeed show that for the
domain of homosexuality, correlations between their IAT
and self-report measures were high, in the vicinity of r =
.60. Nevertheless, it should be borne in mind that implicit-
explicit correlations in most other studies have been sub-
stantially lower.

(Kuehnen, Schiessl, Bauer, Paulig, Poehlmann &
Schmidthals, this issue), (c¢) differences between men
and women in their implicit gender self-concepts
(women showing stronger association of self with ex-
pressive relative to instrumental traits; Greenwald &
Farnham, 2000), and (d) differences between men
and women in their implicit attitudes and implicit
self-concepts relating to mathematics (women show-
ing stronger association of both positive valence and
of self to arts relative to math; Nosek, Banaji, &
Greenwald, 2000). Studies demonstrating predicted
correlations of IAT measures with individual differ-
ences within groups include (a) Greenwald et al’s
(1998) finding that strength of implicit ingroup
preference for Japanese and Korean Americans was
predicted by measures of their immersion in their
respective Asian cultures, (b) Phelps et al’s (2000)
observation that [AT-assessed implicit race prejudice
correlated with fMRI-assessed activation of the
amygdala (a subcortical structure associated with
emotional learning and evaluation) in White subjects
exposed to unfamiliar Black faces, and (c) Green-
wald, Banaji, Rudman, Farnham, Nosek, and Mel-
lott’s (in press) multiple findings of evidence for cog-
nitive balance among triads of implicit (but not ex-
plicit) measures.

Correlations with Behavior

Through most of its history in the 20th century, the
attitude construct faced difficulties in establishing
evidence for its predicted relations with behavior. It
is therefore of great interest to investigate correla-
tions of IAT measures with measures of social and
other behavior. Several studies have demonstrated
expected differences in IAT measures between
groups that are defined by behavioral differences.
Swanson, Rudman, and Greenwald (in press) showed
expected differences in IAT-measured self-concept
between smokers and nonsmokers (in association of
self with smoking) and also between vegetarians and
omnivores (in association of self with type of diet).
Banse, Seise, and Zerbes (this issue) showed ex-
pected differences between homosexuals and hetero-
sexuals in implicit attitudes toward homosexuality. In
data obtained from the IAT website, Nosek et al. (in
press) showed that self-described supporters of each
of the two major candidates in the 2000 U. S. Presi-
dential election (George W. Bush and Al Gore) dif-
fered as expected in IAT-measured implicit attitudes
toward the two candidates. Correlations between
IAT-measured attitudes or self-concepts and consum-
ers’ brand or product choices have been demon-
strated by Maison, Greenwald, and Bruin (in press)
and by Brunel, Collins, Greenwald, and Tietje
(1999). In the first published clinical application of
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the IAT, Teachman, Gregg, and Woody (in press) de-
monstrated that IAT measures of implicit attitude,
fear, disgust, and of implicit associations with danger
discriminated high-snake-fear from high-spider-fear
subjects. A combination of Teachman et al.’s four
implicit measures correctly classified 92% of their
subjects into the appropriate fear group (i.e., spider
or snake) as assessed by self-report. In a follow-up
in a treatment setting, Teachman and Woody (2001)
found that the IAT was sensitive to the effects of
treatment for spider phobia. In addition, their pre-
treatment IAT was predictive of behavioral approach
to a spider at pre-treatment.

Other studies have demonstrated [AT-behavior
correlations within college student samples. Rudman
and Glick (in press) reported that prejudice against
female job applicants was associated with 1AT-as-
sessed (but not explicit) gender stereotypes. Nosek et
al. (2000) found that IAT-measured implicit attitudes
toward math correlated with SAT math performance.
McConnell and Leibold (in press) showed that white
subjects’ IAT-measured implicit racial attitudes pre-
dicted several nonverbal indicators of apparent dis-
comfort displayed during a videotaped laboratory in-
teraction with an African American.

Understanding How the IAT Works

Mierke and Klauer (this issue) have provided an
overview of several suggested theoretical interpreta-
tions of cognitive mechanisms underlying the IAT
effect. The various suggested interpretations are fig-
ure-ground asymmetry (Rothermund & Wentura, this
issue), criterion shift (Brendl, Markman, & Messner,
in press), environmental associations (Karpinski &
Hilton, in press), task-set switching (Mietke &
Klauer, this issue), and acquired meaning of re-
sponse keys (De Houwer, in press). In addition, a few
studies have addressed the theoretical question of
whether the IAT draws on associations at the level of
category features or on ones at the level of stimulus
features (De Houwer, in press; Steffens & Plewe, this
issue)’. Research on alternative theoretical interpre-
tations has not yet progressed enough to establish
any theoretical interpretation of the IAT effect. How-

5 Because of the availability of the overview by
Mierke and Klauer in this issue, these theories and the data
bearing on them are not described here. One significant
theory-relevant result not included in Mierke and Klauer’s
overview is the finding of Chee, Sriram, Soon, and Lee
(2000) from a study that obtained fMRI data from subjects
engaged in performance of an IAT measure of implicit atti-
tudes toward flowers and insects. After finding high levels
of activity in left dorsolateral prefrontal cortex during por-
tions of the IAT that were opposed by strong associations

ever, some of the available results are certain to fig-
ure importantly in the IAT effect’s explanation. One
of these is Mierke and Klauer’s (this issue) demon-
stration that task-set switching is an important ingre-
dient of the IAT effect, a result confirmed in an un-
published study by Sriram and Lee (1999). Another
is De Houwer’s (in press) demonstration that the IAT
effect is determined more by the identity of cate-
gories used in the IAT than by the features of the
stimuli used as category instances.

De Houwer’s (in press) demonstration notwith-
standing, several articles have shown that properties
of instances can be important. As described earlier,
both Rothermund and Wentura (this issue) and
Brendl et al. (in press) have shown that pseudo-cate-
gories composed of nonsense items function in the
IAT as if they had negative valence, even though it
seemed plausible, a priori, that they should be neut-
ral. Steffens and Plewe (this issue) additionally
showed that IAT attitude measures functioned inap-
propriately when an irrelevant attribute (in their case,
gender) was confounded with the valence attribute.
Mitchell, Nosek, and Banaji (2000) have also shown
that IAT attitude measures are affected when cate-
gory contrasts contain dimensional confounds — in
their research liked Black athletes and disliked White
politicians could be classified either by race or by
occupation.

In summary of the available evidence on effects
of items selected as category instances in the IAT:
The IAT appears relatively insensitive to choice of
stimuli used to represent categories (best demon-
strated by De Houwer, in press), so long as (a) the
items well represent the categories, and (b) the items
do not permit alternative construal of the discrimina-
tion the subject is to make (e.g., male-female rather
than good-bad as in Steffens & Plewe, this issue;
athlete-politician rather than black-white as in Mitch-
ell et al., 2000).

Comments on Articles in This Issue

Wherever appropriate in earlier parts of this article,
comments on other articles in this issue have been
integrated with review of other published studies that
provide evidence concerning the validity of the IAT.
This section provides a few additional comments on
the present issue’s articles.

Kuehnen et al. (this issue) reported an interesting
effect of priming the East-West (German) contrast

(e.g., a combined task requiring the same response to in-
sects and pleasant words), Chee et al. concluded that inhi-
bitory processes were importantly involved in responding
to the IAT.
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and that contrast’s relevance to self. Their priming
procedure appeared to make pro-West thoughts more
salient, as evidenced by both an increase in ingroup-
favoring IAT effects for West Germans and a
decrease in ingroup-favoring effects for East Ger-
mans. This indication of sensitivity of the IAT to a
context manipulation is supported by the results of
several other studies that will appear in a forthcom-
ing special Attitudes and Social Cognition section
of the Journal of Personality and Social Psychology.
There is, accordingly, no doubt that IAT measures are
susceptible to influence by a variety of independent
variable manipulations. Establishing theoretical in-
terpretations of these priming-like effects will be a
challenge for the near future.

Marsh et al’s (this issue) finding of correlations
between IAT measures and reports of condom use
with casual partners is, in part, a very welcome
demonstration of potential practical usefulness of the
IAT. At the same time, their IAT procedures and
scoring methods differed enough from those used in
most other IAT research so that enthusiasm about
their findings should be limited to cautious opti-
mism. The findings in the domain of sexual orienta-
tion by Banse et al. (this issue), which were obtained
with procedures closely resembling IAT procedures
in many other studies, are likewise very encouraging
in regard to prospects for interesting applications.

Mierke and Klauer’s (this issue) article elegantly
fills a void in theorization and experimentation on
cognitive mechanisms underlying the I[AT effect.
Their demonstration of the contribution of task-set
switching to IAT effect measures justifies a decision
that had been arrived at on a much more informal
basis by Greenwald et al. (1998). That is, after ob-
taining results similar to those of Mierke and Klauer
in pilot testing of potential [AT procedures,
Greenwald et al. settled on a procedure for Steps 3
and 5 of the IAT that, in effect, capitalized on the
task-set switching effect by alternating the two 2-
choice discriminations on successive trials.

Conclusion

In three years of existence, the IAT has been exposed
to moderate stress, as researchers (including several
in this issue) have sought to identify limits on its
usefulness and, on occasion, to suggest that the IAT
may not be at all useful for its intended purposes of
measuring association strengths (Bosson et al., 2000;
Brendl et al., in press; Karpinski & Hilton, in press;
Rothermund & Wentura, this issue). At the same
time, a rapidly increasing body of published and in-
press studies (about 30 reviewed in this article) now
indicates that the IAT often assesses individual dif-

ference dimensions for which self-report measures
are insensitive. Consequently, there now exists a size-
able body of construct validity evidence for the IAT.

Results that establish limits on usefulness of the
IAT can themselves be very useful. The limits so
far identified concern the selection of stimuli that
represent target or attribute concepts in IAT mea-
sures. As a consequence, it seems appropriate to sug-
gest that the IAT either should not be used with
categories composed of nonsense materials, or
should be used in this fashion only with considerable
caution in interpreting results (Brendl et al., in press;
Rothermund & Wentura, this issue). Additionally,
concept exemplars used in the IAT should not be se-
lected so that they make it easy for respondents to
generate alternative construals of the concept’s iden-
tity (Mitchell et al., 2000; Steffens & Plewe, this is-
sue).

Empirical stress-testing is very healthy for a pro-
cedure of the IAT’s youth, and the IAT has obviously
benefited from the research attention it has received.
If the future holds similar good fortune, additional
evidence for validity should be on the horizon, along
with further understanding of the conditions and lim-
its of successful use of the IAT. Three of the topics
considered in the present overview are ones for
which new developments will be especially wel-
come: (a) identification of cognitive mechanisms un-
derlying the IAT effect, (b) identification of variables
that moderate the strength of correlation between
IAT and parallel self-report measures, and (c) identi-
fication of additional behaviors that are predicted ef-
fectively by IAT measures.
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