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Using Implicit Association Tests
for the Assessment of Implicit
Personality Self-concept

Konrad Schnabel, Jens B. Asendorpf and

Psychologists have long suspected that
people do not have good access to their own
thoughts and feelings and that self-exploration
is subject to introspective limits. Empirical
evidence supports this view (e.g. Nisbett
and Wilson, 1977). What results is a com-
pelling claim for measurement procedures
suitable for the assessment of cognitive
processes that remain obscured if people
are simply asked to report them. Recently,
social cognition research has made progress
towards the development of such ‘implicit’
procedures. This chapter deals with a most
prominent class of implicit procedures,
the Implicit Association Tests (IATs)
(Greenwald et al., 1998), and reviews theo-
retical and empirical contributions that
explored IATs for the assessment of the
personality self-concept.

Although the term ‘implicit’ was criticized
because it left unclear whether it described
the measure or the construct, we retain this
term that is now firmly entrenched in the lit-
erature. Originally, ‘implicit’ was intended to
be a label for the measure. In this chapter, we
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consider both aspects and refer to the implicit
personality self-concept at the construct level
and to features of the measurement proce-
dure (e.g. unawareness or fakability) at the
empirical level. Also, we refer to IAT meas-
ures in plural to indicate that they represent
different applications of a general procedure
rather than one specific test.

The chapter is organized into four main
parts. The first section is devoted to the con-
ceptualization of the explicit and the implicit
personality self-concept. Following this, we
describe essential characteristics of IAT pro-
cedures and discuss different theoretical
accounts for IAT effects. The third section
presents the psychometric properties of IATs
including their reliability and their ability to
predict criterion variance unpredicted by
self-report measures (incremental validity).
The section also discusses the extent to
which IATs meet the demands of individual
diagnosis. In the final section, we describe
alternatives to IAT measures along with their
advantages and disadvantages over the IATs
and offer an outlook to future research.
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IMPLICIT AND EXPLICIT
PERSONALITY SELF-CONCEPT

Bearing in mind the mind’s limited ability to
introspect, current social cognition research
developed mwo-systems models that differenti-
ate between two ways of human information
processing. In the following, we employ the
reflective-impulsive model (Strack and
Deutsch, 2004) to illustrate this approach
although it remains debatable whether an
implicit—explicit distinction strictly at the
empirical level would be sufficient (Greenwald
and Nosek, in press). Strack and Deutsch’s
model proposes that perception, thinking, and
behavior are functions of two different systems
of information processing, the reflective and
the impulsive system. In the reflective system,
behavior is the result of propositional reason-
ing. For instance, thinking about one’s life may
lead to the decision ‘I am happy.” In this rea-
soning process, information is made available
in the form of propositions. Propositions con-
sist of concepts (e.g. ‘" and ‘happy’) that are
linked by a relation (e.g. ‘am’). Propositions
are generated through introspection and may
be considered as either true or false. In the
impulsive system, information is processed by
the spread of activation between concepts that
are associatively linked (e.g. ‘T’—"happy’).
Associative links are activated spontaneously
and are only indirectly accessible by introspec-
tion. They may vary in strength but they cannot
be considered as true or false.

Dissociations between propositional and
associative information processing are also
relevant with respect to representations of
one’s own self. The entirety of one’s self-
representations is called the self-concept.
The part of the self-concept that refers to per-
sonality describing attributes is named the per-
sonality self-concept (cf. Asendorpf et al., 2002).
Considering the conceptualization of two-
system models, the personality self-concept
comprises both propositional and associative
representations of one’s personal characteris-
tics. We call propositional representations
of the personality self-concept the explicit
personality self-concept and associative

representations the implicit personality self-
concept. The explicit personality self-con-
cept consists of propositional categorizations
that include the concepts of the self and per-
sonality describing attributes. The implicit
personality self-concept consists of associa-
tive clusters between concepts of the self and
personality describing attributes.

Although this dual-representation interpreta-
tion remains debatable (Greenwald and Nosek,
in press) the differentiation between the explicit
and the implicit personality self-concept may
be useful to conceptualize implications for
personality assessment. Given that the explicit
personality self-concept contains conscious
representations that are generated through a
deliberate reasoning process, these representa-
tions correspond to answers in a questionnaire
that asks respondents to inform about them-
selves. Consequently, these answers are subject
to the limitations of explicit representations
(Greenwald and Banaji, 1995). One limitation
is that answers in a questionnaire rely on verbal
report that is intentionally given to inform
about the self. Therefore, questionnaire
answers are susceptible to self-presentational
biases. Second, questionnaire answers only
refer to representations of the personality self-
concept that are accessible through introspec-
tion. Therefore, they are bound to introspective
limits and may not reflect the entirety of an
individual’s implicit knowledge about his or
her personality. Due to these limitations, there
is much interest in the field of personality
assessment to have access to procedures that
are freed of these limits of explicit question-
naire measures and that are suitable for the
assessment of implicit self-representations.
Progress has been made with the development
of these implicit measures, especially with the
development of chronometric procedures like
the IAT (Greenwald et al., 1998) that will be
described in the next section in more detail.

IAT PROCEDURES

IAT measures are designed to assess auto-
matic associations between a contrasted pair
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of target (such as ‘me’ vs. ‘others’) and
attribute (such as ‘anxious’ vs. ‘confident’)
concepts through a series of discrimination
tasks that require fast responding. Faster
responses are expected when two highly
associated categories (e.g. ‘me’ and ‘confi-
dent’) share the same response. IATs start by
introducing participants to the target, and,
subsequently, to the attribute concept. For
instance, an IAT that assesses the personality
self-concept of anxiousness' (see Table 24.1)
first trains participants to press the left
response key when a ‘me’ word is presented
on the screen and the right response key
when an ‘others’ word is presented (side
assignments are arbitrary and may be coun-
terbalanced, see below). In the second block,
participants are trained to press left for ‘anx-
ious’ words and right for ‘confident’” words.
The third and fourth block combine the target
and the attribute discrimination, and ask par-
ticipants to respond left to ‘me’ or ‘anxious’
words, and right to ‘others’ or ‘confident’
words. The combined tasks are subdivided
into one block of 20 trials and one block of
40 trials in standard IATs mostly due to his-
torical reasons. Early IAT procedures labeled
the first 20 trials as practice blocks and the
following 40 trials as test blocks. Currently

used IAT procedures do not use practice and
test instructions, and scoring algorithms also
include data from the first 20 trials because
this was shown to increase the IATs’ psycho-
metric properties (Greenwald et al., 2003).
Nevertheless, the ‘20 + 40’ subdivision is often
retained and may help to reduce task demands
in the otherwise overly lengthy combined
blocks. The subsequent fifth block reverses
the target discrimination, and assigns the left
response to ‘others’ words and the right
response to ‘me’ words. Finally, the sixth and
seventh block combine again the attribute
and the previously reversed target discrimi-
nation, and asks participants to respond left
to ‘others’ or ‘anxious’ words, and right to
‘me’ names or ‘confident’ words.

The standard IAT procedure (cf. Nosek et al.,
2007) (a) instructs participants to ‘respond
rapidly while occasional errors are acceptable’,
(b) displays category labels assigned to the
right or left response key in the right or left
upper screen corner throughout all tasks,
(c) presents labels and stimuli of the target
concept in a font (color or type) distinct from
the attribute concept when both are repre-
sented by printed word stimuli, (d) alternates
between target and attribute stimuli in the
combined blocks, and (e) employs 60 trials

Table 24.1 Task sequence and stimuli of an Implicit Association Test to measure the implicit

personality self-concept of anxiousness

Response key assignment

Block No. of trials Task Left key Right key
1 20 Target discrimination Me Others
2 20 Attribute discrimination Anxious Confident
3 20 First block of first combined task Me, anxious Others, confident
4 40 Second block of first combined task Me, anxious Others, confident
5 40 Reversed target discrimination Others Me
6 20 First block of second combined task Others, anxious Me, confident
7 40 Second block of second combined task  Others, anxious Me, confident
Target concept Attribute concept
Categories Me Others Anxious Confident
Sample stimuli Me Others Anxious Confident
| They Timid Daring
Self Them Insecure Secure
My You Worried Unconcerned
Own Your Cautious Carefree

Note Sample stimuli correspond to Schnabel et al. (2006b)
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(trial numbers can vary somewhat in typical
use) in the combined blocks (each divided
into an initial block of 20 trials and a main
block of 40 trials), 20 trials in the first two
simple discrimination blocks, and 40 trials in
the third block (reversed target discrimina-
tion). For this block, 40 instead of only 20
trials are recommended because this was
shown to reduce the well-known order effect
for combined blocks (Nosek et al., 2005). Due
to this order effect, mean IAT scores tend to
show slightly stronger associations correspon-
ding to the pairings of the combined block
that is completed first. To control for this effect,
it is often recommended to counterbalance
the order of combined blocks between partic-
ipants (e.g. Nosek et al., 2007).

However, the opinions are mixed concern-
ing the experimental variation of procedural
variables. When IATs are employed to assess
the personality self-concept, and individual
differences rather than cross-group differences
are the matter of interest, it seems reasonable
to keep procedural variables constant. Other-
wise, procedural variance is confounded with
interindividual variance (cf. Banse et al., 2001).
Many procedural variables do not significantly
affect IAT scores and their correlations (cf.
Nosek et al., 2007, for a more detailed discus-
sion), and may be set to current standards (usu-
ally five but at least two stimulus items per
category, response-stimulus interval of 250 ms,
fixed response key assignments). According to
the same logic, the stimuli may be presented in
a fixed random order — while alternating target
and attribute trials — for all participants in cor-
relational studies (cf. Schnabel et al., 2006a).

In contrast, there are two procedural vari-
ables, namely order of combined tasks and
order of implicit—explicit measures, that
many favor counterbalancing because they may
have effects on IAT results. Experimental
variation allows for the statistical compensa-
tion of these effects in regression designs and
maximizes the generalizability of results.
A recent meta-analysis revealed that correla-
tions between IATs and explicit questionnaire
measures are higher if the order of compatible
and incompatible pairing is counterbalanced

across participants (Hofmann et al., 2005a).
There seems to be a better chance to have
participants completing the IAT tasks in the
order that is optimal for the valid assessment
of their characteristic values if one counter-
balances the sequence of the tasks. On the con-
trary, little or no effect on explicit—implicit
correlations was found for the order of explicit
self-report and IAT measures (Hofmann et al.,
2005a; Nosek et al., 2005).

At present, order effects as well as their
consequences for implicit—explicit correlations
are not fully understood. It is quite plausible
that answering explicit self-report measures
has an effect on IAT responses, especially if
the implicit representations are weak or gen-
erated on the basis of conscious reasoning
(cf. Gregg et al., 2006). On the other side, it
was shown that the incompatible block of a
flower—insect attitude IAT (i.e. the block that
combines ‘flower’ + ‘negative’ and ‘insect’ +
‘positive’) increases response latencies
during explicit ratings of attitudes towards
flowers and insects while it had no effect on
the means of the ratings themselves (Klauer
and Mierke, 2005). In conclusion, counter-
balancing of the order of combined tasks and
implicit—explicit measures may be an option
in the absence of specific reasons for do other-
wise especially in studies where the subsam-
ples of different conditions are large enough to
compare for correlational differences (at least
n =50, better n = 100, for each subsample).

The different opinions concerning varia-
tion of procedural variables reflect different
research traditions in experimental and corre-
lational psychology (see Cronbach, 1957).
Experimental psychology often focuses on
the internal validity of experimental proce-
dures and considers individual differences as
error variance. In contrast, correlational psy-
chology is interested in the assessment of
individual differences and rather considers
procedural variance as unwanted error vari-
ance. While standards that are established in
one tradition are often ignored in the other,
both approaches can learn from each other.
The most frequently ignored standard from
correlational psychology is that correlational
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designs require adequate sample sizes. It
should be noted that the 95% confidence
interval for a correlation of 0.30 ranges from
0.11 to 0.47 for n = 100, and from 0.02 to
0.53 for n = 50. This questions the inter-
pretability of correlations and correlational
differences in studies with small samples
(n considerably below 50, often even below 30)
that are nevertheless frequently published
even in first-tier journals.

Calculation of IAT scores

For the calculation of IAT scores (IAT
effects), only the combined tasks are rele-
vant. Scores are based upon the difference in
mean response latencies in the second minus
the first combined task (see Table 24.1).
Thus, if participants are quicker in combin-
ing ‘me’ + ‘anxious’ and ‘others’ + ‘confi-
dent’ relatively to the reverse pairing, they
attain low latencies in the first combined task
and high latencies in the second combined
task. This would result in a positive score in the
anxiousness IAT. Consistent with the TAT’s
logic (Greenwald et al., 1998), positive scores
in this case reflect stronger associations for
‘me’ + ‘anxious’ and ‘others’ + ‘confident’
relatively to ‘me’ + ‘confident’ and ‘others’ +
‘anxious’.

As a refinement to this difference score,
Greenwald et al. (2003) proposed an improved
scoring algorithm that produces an interrelated

set of D measures. These were shown to
increase internal consistencies, correlations
with self-report measures, and resistance to
the influence of extraneous factors (e.g. gen-
eral speed of responding). Their major fea-
ture is that they are individually calibrated by
each respondent’s standard deviation of
response latencies. In detail, the algorithm
for D measures includes the steps that are
described in Table 24.2. If the IAT procedure
does not prompt participants to correct errant
responses (i.e. the standard procedure) and
rather shows an error message (e.g. 800 ms)
without the possibility to answer before con-
tinuing with the next trial, the D600 or D2SD
measures are recommended. These require
an extra step after step 2 and replace laten-
cies of error trials by the block mean for
correct trials plus an error penalty of either
600 ms or twice the standard deviation of the
same block’s correct responses (cf. footnote
2, Nosek et al., 2007). Prompting participants
to correct errant responses saves them to
simply wait during presentation of the error
message and trains the correct use of
response keys. Not requiring error correction
allows participants to rush through the test by
randomly pressing the right or left key. The
latter may be controlled by excluding data of
participants with high error rates. Given the
lack of empirical evidence comparing these
two procedural variations, we recommend to
prompt participants to correct errant trials
because this is the design that is used most

Table 24.2 Summary of IAT scoring procedures recommended by Greenwald et al. (2003)

Step Procedure

1 Eliminate trials with latencies over 10,000 ms.

2 Exclude data from participants with more than 10% of trials showing latencies less than 300 ms.

3 Compute one ‘inclusive’ standard deviation for all trials in Blocks 3 and 6 and likewise for Blocks 4 and 7.
4 Compute separate means for trials in each of the Blocks 3, 4, 6, and 7.

5 Compute two mean difference scores (Meang,s — Meangi,qs and Meang,q; — Meangioca)-

6 Divide each difference score by its associated standard deviation of step 3.

7 Resulting D measure represents the equal-weight average of the scores calculated in step 6.

Note This table is adapted from Table 3 in Lane et al. (2007). An additional step is necessary if the IAT procedure does not
prompt participants to correct errant responses (see text for details). Block numbers refer to blocks described in Table 24.1
SPSS and SAS syntax for this scoring algorithm are available at http://faculty.washington.edu/agg/iat_materials.htm and

www.briannosek.com
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often and that will increase comparability
between different studies.

Calculation of internal consistencies

There exist various ways for calculating
internal consistencies of IAT D measures.
Some compute difference scores for every
single trial of the combined blocks and
treat them as separate items to calculate
Cronbach’s internal consistency alpha, some
employ difference scores for blocks of 5, 10,
20, or more trials, some calculate split-half
reliabilities over blocks with identical
number of trials, and some over blocks with
different numbers of trials. In order to control
for response changes during completion of
the IAT, odd-even like estimates may be
more useful than block-wise estimates
(cf. Schmukle and Egloff, 2006). Procedures
that calculate internal consistency estimates
over more than two subblocks may result in
slightly higher scores, although this has not
been systematically investigated. The stan-
dard procedure calculates split-half reliabili-
ties over the difference scores of Block 6/3
and Block 7/4 (see Table 24.1).

Accounts for the IAT effect

IATs operate on the basic premise that
responses are easier (i.e. quicker) if the con-
cepts assigned to the same response key are
strongly associated (Greenwald et al., 1998).
Although there does not yet exist a com-
prehensive theoretical account, that explains
underlying psychological mechanisms of this
‘IAT effect’ and elucidates method-specific
influences, the process of developing such an
account has been begun in several publications.

De Houwer’s (2003a) approach referred to
a stimulus-response compatibility mechanism
and claimed that in the two combined blocks
stimuli elicit either compatible or incompati-
ble response tendencies. Whereas responses
are unambiguously associated with a certain
meaning in the block that is completed faster,

response representations are more ambiguous
in the block that is completed more slowly.
The combined block that is completed faster
is often referred to as the ‘compatible’ IAT
block. Of course, compatibility is a function
of the participant, and blocks should rather
be labeled as the, for example, ‘me-anxious’
or ‘me-confident’ pairing. For didactical
purposes, De Houwer’s stimulus-response
compatibility account is explained using the
flower—insect IAT because this IAT has a clear
compatible (‘flower’ + ‘positive’ and ‘insect’ +
‘negative’) and incompatible (‘flower’ +
‘negative’ and ‘insect’ + ‘positive’) pairing.
De Houwer proposes that responses to items
of the target concept may be based on either
their category membership (e.g. ‘flower’ vs.
‘insect’) or their evaluative meaning (e.g.
‘positive’ vs. ‘negative’). Both the category-
based and the valence-based response
tendencies lead to correct responses in
the compatible pairing (synergistic effect).
In the incompatible pairing, these response
tendencies interfere with each other and only
the category-based response tendencies lead
to correct responses in terms of key assign-
ments (antagonistic effect).

Steffens and Plewe (2001) claimed that
both a concept-based and a stimulus-based
factor have an impact on the IAT effect. The
concept-based factor refers to target-attribute
associations at the concept level. It accounts
for a simplified task representation during
the compatible IAT task due to a dimensional
overlap (e.g. ‘good-bad’) between the target
(e.g. ‘flower—insect’) and the attribute (e.g.
‘positive—negative’) concept. The stimulus-
based factor refers to individual features of
target and attribute stimuli. It accounts for a
modification of the concept effect depending
on whether cross-category associations at the
stimulus level are consistent (e.g. insect =
cockroach, wasp) or inconsistent (e.g.
insect = ladybird, firefly) with associations at
the concept level. Steffens and Plewe (2001)
manipulated cross-category associations in a
gender IAT and showed that the IAT effect
was larger for item sets with consistent rather
than inconsistent cross-category associations.
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However, inconsistent cross-category associ-
ations did not reverse the IAT effect. Steffens
and Plewe (2001) concluded that the concept
factor plays a major role in the IAT effect but
may be substantially altered by stimulus fea-
tures (for similar results, cf. Mitchell et al.,
2003; Nosek et al., 2005; Rudman et al.,
2001; for cross-category associations
reversing the IAT effect, cf. Blimke and
Friese, 2006; Govan and Williams, 2004).
Concerning practical implications, these
findings suggest to thoroughly select IAT
stimuli in a way that they (a) well represent
all relevant aspects of the concept category,
and (b) may not be categorized according to
features different from the category frame
(Nosek et al., 2005).

Additional evidence for the key influence
of the task factor on the IAT effect was pre-
sented by Olson and Fazio (2005). These
authors developed personalized IAT variants
in order to assess attitudes towards various
targets (e.g. apple vs. candy bars, Bush vs.
Gore). Simply by changing the category
labels of the attribute concept from ‘positive’
and ‘negative’ to ‘I like’ and ‘I dislike’, they
found higher implicit—explicit correlations
for these personalized IATs than for standard
IATs. The authors concluded that the person-
alized IATs reduced effects of extrapersonal
associations and focused the IATs on more
personal associations.

Extrapersonal or environmental associa-
tions (cf. Karpinski and Hilton, 2001) were
assumed to reflect external estimations that
one has encountered in society (e.g. ‘Apples
are healthier and should be judged more pos-
itively than candy bars.”) and that do not nec-
essarily correspond with one’s personal
attitudes (e.g. ‘Sometimes, I really like to
have a candy bar.’). It may be worthwhile to
adapt self-concept IATs to this personalized
form in order to reduce unwanted environ-
mental effects. This adaptation may not be
easy because many self-concept IATs do
not employ an evaluative attribute concept
and may not be adapted using Olson
and Fazio’s ‘I like’ and ‘I dislike’ category
labels. Additionally, as a first step, empirical

evidence should be collected that shows that
personal IATs are superior to standard IATs
in the prediction of social behavior that is in
turn a function of environmental and contex-
tual influences. Recent studies suggest that
the personalized IAT does not remove a con-
found of extrapersonal variation. Instead, the
‘Tlike’ and ‘I dislike’ labels for the target cat-
egories rather introduce a confound of task-
recoding in which the target stimuli are more
likely to be explicitly evaluated (Nosek and
Hansen, 2007).

Mierke and Klauer (2001, 2003) reported a
task-switching account of the IAT effect.
Similarly to De Houwer (2003a), they stated
that merely considering attribute-related infor-
mation is sufficient for fast and accurate
responding within the compatible IAT task.
Consequently, participants may neglect to
switch between target-based and attribute-
based decisions in the compatible pairing.
As participants neglect to switch they avoid
task-switching costs that are inescapable in
the incompatible task. Mierke and Klauer
(2001) compared response latencies between
trials that switched between target to attribute
discrimination and trials that required a dis-
crimination according to the concept of the
preceding trial. Results showed that switching
between target and attribute discrimination
produced significantly more costs (i.e. longer
response latencies) in the incompatible than in
the compatible IAT task.

Another set of experiments showed that
interindividual differences in task-switching
performance produce reliable method-
specific variance in IAT scores, although the
improved scoring procedure (see above)
seems to control for this effect. Mierke and
Klauer (2003) demonstrated that IAT effects
could be obtained with an IAT that was not
based on pre-existing associations between
target and attribute concept. For this purpose,
they developed an IAT that experimentally
imposed a contingency between the target
features (‘blue’ vs. ‘red’) and the attribute
features (‘big’ vs. ‘small’) of geometrical
objects, in such a way that all blue objects
were big and all red objects were small.

——
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This geometrical objects IAT produced IAT
effects that were internally consistent
(Cronbach’s o = 0.93) and showed a signifi-
cant correlation with the absolute scores of a
self-concept IAT that measured extraversion
(r = 0.29). The authors used absolute scores
for the extraversion IAT because they
expected interindividual differences in task-
switching performance to primarily affect the
incompatible IAT pairing. Whether a pairing
is compatible or incompatible, however, is a
function of the participant rather than a func-
tion of the IAT. Participants with poor task-
switching performance decrease response
latencies in the pairing that is their particular
incompatible pairing (i.e. either the ‘me-
extraverted’ or the ‘me-introverted’ pairing).
Consequently, these participants add an
extremity bias to their IAT results rendering
them either more extraverted or more intro-
verted. The extremity bias is better captured
by absolute scores rather than by IAT raw
scores. In contrast, absolute scores and raw
scores were identical for the geometrical
objects IAT because no participant showed
negative scores in this IAT. Overall, there
was no conceptual similarity concerning the
content of the extraversion IAT and the geo-
metrical objects IAT, and the significant cor-
relation between both IATs could not be
interpreted in terms of convergent validity.
Thus, Mierke and Klauer’s (2003) results
indicated a reliable contamination of both IATs
with method-specific variance. Interestingly,
when Mierke and Klauer (2003) computed the
IAT scores as D measures using the improved
scoring algorithm presented by Greenwald
et al. (2003), the correlation between the geo-
metrical objects IAT and the extraversion
IAT was substantially reduced and no longer
significant (r = 0.12).

In a similar vein, Back et al. (2005)
explored correlations between another IAT
measuring task-switching abilities and a
content-specific self-concept IAT measuring
anxiousness. Their task-switching IAT dif-
fered from Mierke and Klauer’s (2003) IAT
in two aspects that aimed to improve structural
closeness to features of content-specific IATs.

First, Back et al’s IAT employed verbal
material instead of geometrical objects, and
the concept categories were ‘letter’ (e.g. M, B)
versus ‘number’ (e.g. 4, 7) and ‘word’ (e.g.
shirt, pen) versus ‘calculation’ (e.g. 7 —4 =3,
4 +5 =29). Second, it used the preexisting
associations between these concept cate-
gories (i.e. between ‘letter’ and ‘word’, and
between ‘number’ and ‘calculation’) instead
of experimentally imposed contingencies
between geometrical objects in order to
avoid individual differences caused by learn-
ing the previously unknown associations.

Similar to the results by Mierke and Klauer
(2003), Back et al.’s (2005) results showed
that correlations between the task-switching
and the anxiousness IAT can be significantly
reduced if the improved D measures were
used for the IATSs (in a combined analysis of
three studies, from r = 0.29 to r = 0.17).
Differently from Mierke and Klauer, the
remaining small correlation between the two
conceptually unrelated IATs was still signifi-
cant in Back et al.’s study. This may be attrib-
uted to the larger sample size in Back et al.’s
study and the effect that their task-switching
IAT may be more appropriate to capture task-
switching costs in content-specific IATs.
Together, these findings suggest that task-
switching costs (greater costs when categories
sharing a response key are not well associ-
ated) represent an important component of
the IAT effect. Additionally, a residual small
portion of the IAT measure seems to contain
a component of task-switching ability that is
independent of the association strengths
being measured.

Rothermund and Wentura (2004) suggested
a figure-ground model that posits that target
and attribute categories are asymmetrical
with respect to their salience. According to
this model, the salient category of the target
(e.g. ‘Blacks’) and the attribute (e.g. ‘negative’)
concept serves as ‘figure’ on the ‘ground’ of
the opposing non-salient categories (e.g.
‘Whites’ and ‘positive’). When the salient
categories are mapped to one response key
and the non-salient categories are mapped to
the other response key during the compatible
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pairing, participants can base their discrimi-
nation on the figure-ground asymmetries
alone. In contrast, there is a mismatch of
‘figure’ and ‘ground’ categories in the incom-
patible pairing.

In a series of different experiments,
Rothermund and Wentura (2004) dissociated
effects of salience asymmetries from effects
of associations between target and attribute
concepts, and showed that salience asymme-
tries alone may produce IAT effects. How-
ever, this does not rule out that differences in
association strength may also be a source of
IAT effects, and that salience asymmetries
themselves may be the result of such differ-
ences. For example, insects may be the salient
category in the flower—insect IAT because
insects are associated with negative valence.
As a consequence, salience asymmetries may
only distort IAT effects in artificial IATs that
were designed to maximize salience asymme-
tries and to minimize associations between
concept categories (Greenwald et al., 2005).
Furthermore, results for the content-unspecific
task-switching IATs (Back et al., 2005; Mierke
and Klauer, 2003) imply that salience asym-
metries are, like associations, not a necessary
precondition for IAT effects. Thus, the salience
asymmetry account has not yet established
itself as an aid to understanding the mecha-
nism of IAT effects.

A key role in many of the accounts listed
before seems to be whether target and
attribute categories share similar features
(cf. De Houwer et al., 2005). The more similar-
ity exists between target and attribute concepts,
the more similar are the activation patterns
that they produce. When similar activation
patterns are matched to identical responses in
the compatible IAT pairing, responses are
facilitated. The origins of similarity may be
manifold, and shared salience asymmetries
may be just one source of similarity. In turn,
features that are shared between different
concepts may provide a basis for associations
between concepts. If one is interested in the
assessment of associations one has to consider
whether the similarity between the concepts
refers to the associations of interest rather than

to alternate features of shared similarity (e.g.
word length, stimulus familiarity, salience
asymmetries; cf. Dasgupta et al., 2000;
Greenwald et al., 2005).

It is important to note that most of the
accounts that aim to explain IAT effects refer
to mechanisms that affect mean IAT effects.
Only a few studies refer to effects on correla-
tions between different IATs or between IATs
and explicit measures. Notably, correlations
between IATs and explicit measures may be
unaffected even if IAT effects are reduced by
procedural variations or stimulus features
(e.g. Nosek et al., 2005; Steffens and Plewe,
2001). Only one account explicitly refers to
an individual differences perspective and
suggests that task-switching abilities consti-
tute a (small) contaminant of IAT measures
(Back et al., 2005; Mierke and Klauer, 2003).
Generally, care should be taken if models
concerning mean IAT effects are employed
to draw conclusions about the correlations of
IAT scores.

PSYCHOMETRIC PROPERTIES OF IATS

Evaluating whether IATs meet relevant psy-
chometric criteria is especially important
when IAT measures are employed for the
assessment of individual differences. A
proper assessment requires that IATs refer to
relatively stable individual differences in
implicit self-representations, and that these
differences contribute significantly to the
prediction of behavior. In this section, we
review psychometric properties of IAT meas-
ures and refer particularly to IAT adaptations
that deal with the assessment of the implicit
personality self-concept.

Reliability

Various adaptations of IAT measures usually
reach internal consistency estimates (split-half
correlations or Cronbach’s alphas) between
0.70 and 0.90 (e.g. Banse et al., 2001;
Schmukle and Egloff, 2004). Such reliabilities
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are psychometrically satisfactory, and they
are much higher than those found for other
latency-based measures such as priming pro-
cedures (e.g. Bosson et al., 2000; Kawakami
and Dovidio, 2001) the Go/No-Go Asso-
ciation Task (GNAT) (Nosek and Banaji,
2001) or the dot probe task (Schmukle, 2005).
Although internal consistencies for IATs may
depend on the method of calculation (see
above), these influences have not yet been
studied systematically and may be relatively
minor.

Another measure of reliability, test-retest
reliability, has been observed to show a
median of 0.56 across different studies
(Nosek et al., in press) which is about 0.15 to
0.20 below the internal consistencies that are
typically obtained for IAT measures
(Greenwald and Farnham, 2000; Schmukle
and Egloff, 2004; Schnabel et al., 2006b).
The same is true if the retest is completed
after a time span of up to one year (Egloff
et al., 2005), or if the second test is a parallel
test that employs parallel attribute stimuli
(Asendorpf et al., 2002). Within the period of
one year it seems rather irrelevant whether
the retest is completed immediately or with
relatively more time after the first test
(cf. Nosek et al., 2007). The reasons for the
discrepancy between a satisfactory internal
consistency and a retest reliability that is
somewhat too low for assessments of stable
constructs are presently unclear. The lower
test—retest reliability implies that there are
systematic occasion-to-occasion variations in
IAT scores that stem from changes in either
(a) the association strengths being measured
or (b) unidentified additional sources of vari-
ance in the measurement procedure. The first
is plausible because of the numerous context
effects that have been demonstrated for IAT
measures (Blair, 2002).

Approaches that separated trait and state
influences (Schmukle and Egloff, 2004,
2005) showed that IATs capture both reliable
trait-specific and state-specific variation.
However, state-specific variation in an anx-
iousness AT could, in contrast to an increase
in self-reported state-anxiety, not be explained

by an anxiety induction (Schmukle and Egloff,
2004). Importantly, Schmukle and Egloff
(2004) found non-significant induction effects
on the anxiousness IAT both when using a
between-subjects design (IAT was presented
after the anxiety induction and compared to a
control group without anxiety induction) and
a within-subjects design (IAT was presented
before and after the anxiety induction). The
usage of between-subjects designs for the
exploration of state effects on IAT measures
is indispensable due to the small but system-
atic attenuation of IAT effects from first to
subsequent administrations (Greenwald et al.,
2003). One option for repeated measures
designs may be to include a non-relevant con-
trol IAT that is expected to be unaltered by the
manipulation and to compare effects on the
relevant IAT with effects on the control IAT
(cf. Teachman and Woody, 2003). But even
then, there remains some uncertainty about
the comparability of repeated administration
effects on the relevant and the control IAT.

Fakability

Investigations of the fakability of IATs
revealed that they are, though slightly fakable,
much less fakable than explicit self-reports
(Asendorpf et al., 2002; Banse et al., 2001;
Boysen et al., 2006; Egloff and Schmukle,
2002; Steffens, 2004). Fakability increased if
participants were informed beforehand about
how to fake (Kim, 2003). Importantly, faking
effects on mean IAT scores are a threat to the
validity of individual differences measured
by IATs only if differential faking (different
individuals fake to a different extent) occurs.
Differential faking effects should change the
rank order of participants’ IAT scores and alter
their correlations with external validation crite-
ria that are expected to be immune to faking.

Schnabel and colleagues (2006b) explored
differential faking effects on a shyness IAT
and a parallel chronometric procedure, the
shyness IAP, and revealed strong effects of
differential faking for explicit self-report
but not for implicit measures. The authors
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compared correlations between an experi-
mental group that was instructed to appear
non-shy and a control group without faking
instructions. Results showed that (a)
implicit—explicit correlations were moderate
in the control group whereas they were signif-
icantly reduced in the experimental group, (b)
faking instructions increased the correlation
between explicit shyness and a social desir-
ability scale whereas the correlation between
implicit shyness and social desirability was
low in both groups, and (c) faking instruc-
tions decreased the correlations with
observer judgments of shyness for explicit
but not for implicit measures of shyness.
Thus, IATs seem to be more robust against
faking attempts than explicit self-report meas-
ures with regard to both mean and differen-
tial faking effects.

The fact that IATs are slightly fakable sug-
gests that they are not process pure in the sense
of measuring solely the strength of automatic
associations. A recent multinomial modeling
approach differentiates between several auto-
matic and controlled cognitive processes in
implicit social cognition and provides evidence
that IATs may also reflect controlled efforts to
reduce automatic biases (Conrey et al., 2005).
Future research should deal with the question
of how making IAT measures less fakable.
Another approach may be to develop algo-
rithms that allow to empirically distinguish
honest from faked IAT performance (Cvencek
and Greenwald, 2006).

Validity

Convergent and discriminant validity with
implicit measures

Correlations of IATs with other implicit meas-
ures are typically weak. Bosson et al. (2000)
observed non-significant correlations between
a self-esteem IAT and six other implicit self-
esteem measures. Correlations between IATs
and priming procedures tend to be small
or non-significant (Olson and Fazio, 2003).
For the assessment of individual differences
in implicit self-representations, priming

procedures are scarcely used mainly due to
their unsatisfactory reliability (cf. Banse,
1999). If one accounts for the lack of reliabil-
ity, the observed disattenuated correlations
between priming procedures and IATs become
more substantial (Cunningham et al., 2001).
Insufficient reliability of other implicit meas-
ures may principally explain why their corre-
lations with IAT measures are so small. This
is true also for recently developed implicit pro-
cedures (for a description of these measures,
see next section) like the GNAT (Nosek and
Banaji, 2001) and the EAST (De Houwer and
De Bruycker, 2007; Teige et al., 2004).

For a different new implicit procedure, the
Implicit Association Procedure (IAP), correla-
tions with an IAT were much higher (up to
0.50) and not much lower than the IAT’s and
the TAP’s retest reliability (Schnabel et al.,
2006b). The IAP procedure is similar to the
IAT in that it measures relative association
strengths by comparing response latencies of
two combined discrimination tasks. Differently
from the IAT, the IAP uses joystick movements
towards or away from the participant instead of
a right and left response key. Because the IAP
is similar to the IAT in other methodological
details, the correlation of approximately 0.50
between IAT and IAP found by Schnabel et al.
(2006b) may indicate an upper bound to the
construct validity, suggesting a substantial
method variance in the IAT and similar
procedures.

Convergent and discriminant validity with

explicit self-report measures

In several fairly large samples (n > 98)
Asendorpf and colleagues found small to
moderate correlations between self-concept
IATs and explicit self-ratings on IATSs’ attrib-
ute stimuli. For a shyness IAT, correlations
ranged between 0.30 and 0.44 (Asendorpf
et al., 2002; Schnabel et al., 2006b; Teige
et al., 2004), for an angriness IAT between
0.11 and 0.39 (Schnabel et al., 2006a; Teige
et al., 2004), and for an anxiousness IAT
the implicit—explicit correlation was 0.25
(Schnabel et al., 2006a). The small correla-
tion for the anxiousness IAT replicated results
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from studies by Egloff and colleagues who
used ‘anxious’ versus ‘calm’ instead of ‘anx-
ious’ versus ‘confident’ as attribute categories
(Egloff and Schmukle, 2002, 2003). Steffens
and Schulze-Ko6nig (2006) explored implicit—
explicit correlations for the Big Five in a total
sample of n = 89 psychology students and
found significant but small correlations (< 0.29)
for neuroticism and conscientiousness, but
non-significant correlations for the other Big
Five traits (i.e. extraversion, openness, agree-
ableness). Together, these findings are in line
with results from other areas of IAT research
(e.g. attitudes, stereotypes) revealing that IATs
and their corresponding explicit self-report
measures show evidence for both conver-
gent and discriminant validity and refer to
related but distinct constructs (Nosek and
Smyth, 2007).

Recent meta-analyses on correlations
between IATs and explicit self-reports over
numerous content domains (including attitude,
self-concept, and stereotype IATs) revealed
average implicit—explicit correlations of 0.24
(Hofmann et al., 2005a) and 0.37 (Nosek,
2005). The difference between these findings
may be explained by the facts that: (a) the
studies put a focus on different domains; and
(b) Nosek (2005) used relative feeling ther-
mometers as explicit measures exclusively that
may correspond more closely with the IAT in
the sense that they more readily tap into an
affective component. Hofmann and colleagues
(2005) included studies using various explicit
measures and content domains that are likely
to elicit only weak implicit—explicit consis-
tency (e.g. racial attitudes) whereas most of
Nosek’s (2005) studies referred to attitude
domains showing moderate to substantial
implicit—explicit correlations.

Hofmann and colleagues (2005) organized
variables that may moderate implicit—explicit
consistency in a process model containing
five primary factors. The translation factor
refers to the interrelation between implicit
and explicit representations. It includes aspects
like representational strength (subjectively
important or frequently processed represen-
tations), dimensionality (representations that

refer to either end of a bipolar continuum),
social distinctiveness (representations thought
to be distinct from other individuals), and
awareness (introspectively accessible repre-
sentations) that are all associated with greater
implicit—explicit consistency (cf. Nosek,
2005). The factor additional information
integration describes whether explicit repre-
sentations assessed by verbal self-report are
generated spontaneously or deliberately.
Explicit representations that are generated
spontaneously or with minimal use of cogni-
tive resources show greater implicit—explicit
consistency.

The factors explicit assessment and implicit
assessment refer to reliability and method-
specific variance (e.g. fakability) of explicit
and implicit measures. With respect to the
explicit assessment factor, differences in
social desirability or self-presentational
concerns may also moderate implicit—explicit
consistency (Nosek, 2005), although this
influence seems to be somewhat over-estimated
(Hofmann et al., 2005b) and has not yet been
found for correlations with self-concept IATs
(Egloff and Schmukle, 2003). With respect to
the implicit assessment factor, the situational
malleability of implicit representations (e.g.
Blair, 2002) may additionally play a role in
decreasing implicit—explicit consistency.
Finally, design factors such as variance
restriction due to sampling biases and lack of
conceptual correspondence between implicit
and explicit measures were found to reduce
implicit—explicit consistency.

Recently, Nosek (2007) provided a nice
illustration that the correlational or conver-
gent validity indicator of implicit—explicit
consistency can vary independently from
particular mean differences between implicit
and explicit measures. The latter refer to
whether implicit and explicit measures show
different deviations of the sample means from
theoretically expected zero points on the scales.
Using attitude IATs as examples, Nosek
showed that even if implicit and explicit pref-
erences were at odds concerning the sample
means (e.g. indicating explicit preferences
for ‘evolution’ and implicit preferences for
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‘creationism’) interindividual correlations of
these preferences can be very high (in this
case 0.60). Moreover, there was no system-
atic relationship across 58 different attitude
objects between the consistency of implicit
and explicit preferences concerning sample
means and the consistency concerning the
implicit—explicit correlations.

Predictive validity for behavioral measures
A recent meta-analysis (Greenwald,
Poehlman, Uhlmann, and Banaji, in press)
found compelling evidence for the predictive
validity of IATs (but also explicit measures)
across various behavioral domains. The pre-
dictive validity of explicit measures, differ-
ently from IAT measures, was reduced in
domains that are hardly guided by conscious
control or that are susceptible to social desir-
ability concerns. IATs outperformed explicit
measures in the domain of stereotyping and
prejudice, whereas explicit measures outper-
formed IATs in studies that explored brand
preferences or political candidate prefer-
ences. Perugini (2005) classified predictive
models of implicit and explicit measures to
into three different types: the additive, the mul-
tiplicative, and the double dissociation model.
All three models postulate that implicit meas-
ures show incremental validity and increase
the prediction of behavior. This aspect is cru-
cial for judging the value of implicit proce-
dures for the assessment of personality
constructs. The additive model describes
implicit and explicit measures explaining dif-
ferent portions of variance of a relevant crite-
rion. Concerning self-concept IATs, additive
validity of a shyness, an anxiousness, and an
angriness IAT was found for the prediction of
observer judgments of shy behavior (Schnabel
et al., 2006b), anxious behavior (Schnabel
et al., 2006a), but not angry behavior
(Schnabel et al., 2006a), respectively.

In the multiplicative model, implicit and
explicit measures interact in predicting rele-
vant behavioral criteria. Interactive validity
effects were found for self-esteem IAT's indi-
cating that persons with discrepant self-esteem
(persons showing discrepancies between

implicit and explicit self-esteem) exhibit
more defensive behavior (rejection of nega-
tive feedback, exaggerated social consensus
estimates) than individuals with congruent
self-esteem (Jordan et al., 2003; McGregor
et al., 2005; Schroder-Abé et al., 2007).
Defensive behavior was explained by a
lack of integration in self-representation for
individuals with discrepant self-esteem.
Interactive predictive validity for implicit
and explicit self-esteem may explain why
Greenwald and colleagues (in press) found no
overall main effects for implicit self-esteem
predicting relevant behavioral criteria.

The double dissociation model claims that
implicit measures predict spontaneous behav-
ior whereas explicit measures predict con-
trolled behavior. Double dissociation models
for IATs have rarely been realized probably
due to the complexity of identifying relevant
indicators of spontaneous and controlled
behavior. McConnell and Liebold (2001) pre-
sented evidence that a race IAT measuring
attitudes towards Blacks versus Whites sig-
nificantly correlated with indicators of spon-
taneous behavior indicating negative Black
prejudices (e.g. less smiling towards a Black
than a White experimenter). In contrast, the
explicit measure of prejudice did not correlate
with any of these behavioral indicators.
Concerning self-concept [ATs, Egloff and
Schmukle (2002) found that an anxiousness
IAT predicted several behavioral indicators of
anxiety during a stressful speech whereas the
explicit anxiousness measure only accounted
for self-reported state anxiety during the
speech. In a similar vein, Steffens and
Schulze-Konig (2006) showed that four of
five self-concept IATs measuring the Big Five
correlated significantly with relevant indica-
tors of spontaneous behavior, but explicit
self-reports of the Big Five did not.

In what seems to be the strongest finding
of a double dissociation, Asendorpf and col-
leagues (2002) confirmed for shyness a full
and strong double dissociation pattern. Their
studies included valid indicators of both
spontaneous and controlled shy behavior, and
the IAT uniquely predicted spontaneous but
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not controlled behavior whereas self-reports
uniquely predicted controlled but not sponta-
neous behavior. Double dissociation designs
are highly recommendable to elucidate the
construct validity of implicit measures and to
demonstrate their specific contribution in the
sense of incremental validity to explicit
measures. They are the only way to show
unique validity of implicit measures for the
prediction of spontaneous behavior while
simultaneously ensuring that this cannot be
attributed to a general lack of validity of the
corresponding explicit measure.

It should be noted that all self-concept
IATs that were valid for the prediction of
behavior employed attribute concepts that
are confounded with positive and negative
valence (e.g. anxious vs. confident, shy vs.
non-shy, agreeable vs. disagreeable). To date,
it is unclear to what extent IAT responses are
based on the specific semantic meaning of
the attribute categories or simply on their
positive and negative valence (cf. Schnabel et
al., 2006a). For future self-concept IATs, it
will be useful to show construct validity for
their specific semantic content as distinct
from a general positive or negative evalua-
tion. Rudman and colleagues (2001)
employed gender IATs to show independent
effects of stereotyping and evaluation in
implicit gender associations. In a similar
vein, Amodio and Devine (2006) sepa-
rated stereotyping and evaluation effects
in implicit race biases using evaluative
(pleasant vs. unpleasant) and stereotyping
(mental vs. physical) race IATs (Amodio and
Devine, 2006).

ALTERNATIVE METHODS TO IAT
PROCEDURES

Alternative methods intended to overcome
the limitation that IATs are restricted to the
assessment of relative association strengths
and that the concepts need to have two cate-
gories. In fact, IAT scores reflect the associ-
ation strength between one pairing of target
and attribute categories relatively to the

reverse pairing. For instance, a positive score
in the standard flower—insect IAT does not
indicate that one evaluates flowers positively
and insects negatively. The positive score
rather reflects that one evaluates flowers
more positively than insects. As the most rad-
ical alternative to dual-category concepts,
Blanton et al. (2006) presented the Single
Association Test (SAT).

The SAT assesses the association strengths
between the concept categories separately in
different tasks. In these tasks, one target and
one attribute category is used to create one
joint category (e.g. ‘flower-positive’, ‘flower-
negative’, ‘insect-positive’, or ‘insect-
negative’) that is contrasted to two control
categories. Blanton and colleagues (20006)
used ‘furniture’ (e.g. table, desk) and
‘middle’ (e.g. midpoint, halfway) as control
categories (cf. Pinter and Greenwald, 2005).
They expected the associations between
these control categories to be constant for all
participants. Consequently, individual differ-
ences in response latencies should only be
influenced by the associations between the
relevant concepts and not by associations
between the control concepts. Blanton and
colleagues explored the SAT using the cate-
gories ‘Black’ (African American names),
‘White’ (European American names), ‘positive’
(positively valenced words), and ‘negative’
(negatively valenced words) of the race IAT.
Differently from current standards, they did
not employ difference scores between the com-
bined tasks nor scoring algorithms according
to Greenwald et al.’s (2003) D measure in
order control for interindividual differences
in response latencies. Instead, they employed
response latencies of a flower—insect IAT
as a general response speed measure.

Using structural equation modeling and
partialing general processing speed, Blanton
and colleagues showed that the SAT data did
not fit structural equation models that assumed
that positive and negative evaluations of the
racial groups were opposed to each other. Thus,
response latencies in the ‘Blacks’ + ‘positive’
task did not correlate negatively with response
latencies in the ‘Blacks’ + ‘negative’ task.
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The same was true for the “Whites’ + ‘posi-
tive’ and “Whites’ and ‘negative’ tasks. Both
would be required by standard IAT proce-
dures that do no allow to assess these associ-
ations separately. In contrast, model fit of the
SAT data was good, when response latencies
in the four different SAT tasks were treated
as separate attitude indicators. Additionally,
only response latencies in the ‘Blacks’ +
‘negative’ task showed a significant relation-
ship with the scores on a racism question-
naire, suggesting that the tendency to
automatically associate Blacks with negative
attributes is a key predictor of racism.

Unfortunately, Blanton and colleagues did
not directly compare their method to control
for general speed differences with algorithms
that are usually employed for IAT measures
(i.e. difference scores and D measures). Also,
the study did not directly compare SAT
results with results yielded from an IAT.
Thus, it is somewhat difficult to estimate to
what extent the SAT approach is superior to
standard IAT methods. Most importantly,
before the SAT will be broadly employed for
the assessment of interindividual differences
it needs to show satisfactory internal consis-
tencies. Blanton and colleagues do not report
any reliability indices. Additionally, Nosek
and Sriram (2007) employed structural equa-
tion modeling to show that IAT scores repre-
sent relative measures that contrast
performance between two interdependent
conditions and that cannot be decomposed
into additive combinations of two distinct
indicators of the same construct. Structural
equation models that respected the interde-
pendence of the two IAT tasks by using dif-
ference scores resulted in very good model
fits whereas models that considered the two
IAT tasks as independent additive indicators
fit poorly to the data.

A less radical approach to tackle the prob-
lem that four categories are confounded in
standard IATs is presented by single category
IATs (Karpinski and Steinman, 2006; Nosek
and Banaji, 2001; Penke et al., 2006;
Wigboldus et al., 2005). Single category IATs
employ one unipolar concept (e.g. ‘Blacks’)

and one concept that includes two categories
(e.g. ‘positive’ vs. ‘negative’). There is a broad
range of concepts that do not have a natural
complement. As a consequence, it makes
little sense to consider associations with these
non-bipolar concepts in relation to another
category (e.g. attitudes towards certain
brands). Different variants of single category
IATs were shown to show satisfactory inter-
nal consistencies and higher implicit—explicit
correlations than corresponding standard IAT
procedures (Karpinski and Steinman, 2006;
Penke et al., 2006). For instance, Karpinski
and Steinman showed that a self-esteem
single category IAT (using ‘positive’ vs.
‘negative’ as attribute categories and ‘me’ as
target category) was significantly correlated
with an explicit self-esteem measures whereas
a self-esteem IAT (using identical attribute
categories and ‘me’ vs. ‘others’ as target
categories) showed non-significant implicit—
explicit correlations. Considering self-concept
IATs, researchers may also wish to assess
associations between the self and personality
traits using single category IATs because these
associations do not need to be inversely
related to associations towards other persons.

However, IAT variants using single cate-
gories did not show satisfactory reliability
indices in all instances (Nosek and Banaji,
2001; Wigboldus et al., 2005). This may be
attributed to the fact, that categorizing stimuli
in single category IATs may be facilitated by
concentrating on the single category. Consider
that in these tasks only one response key is
assigned to a joint category (e.g. ‘me’ +
‘positive’) whereas the other response key
is assigned to a single category (e.g. ‘nega-
tive’). If participants base their responses on
the single category and ignore the joint cate-
gory, the task may no longer assess what one
aims to measure, namely, associations within
the joint categories. A similar logic may apply
to Blanton et al.’s (2006) Single Association
Test. Remember that in this task the control
category, though it is a joint category (i.e.
‘furniture’ + ‘middle’), remains constant
throughout the whole task, while the joint
categories containing the relevant concepts
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are changing. Similarly to single category
IATs, participants may concentrate on the non-
relevant control category in order to facilitate
their responding. Also, it is not clear whether
response windows as suggested by Karpinski
and Steinman (2006) really decrease the
likelihood that participants engage in such
unwanted processing of the stimuli.
Obviously, a lot of work needs to be done
in order to know the conditions that make
these IAT variants superior to the standard
IAT procedure.

De Houwer (2003b) proposed the Extrinsic
Affective Simon Task (EAST). Similarly to
IATs, the EAST requires a double discrimina-
tion task including two concepts. Differently
from IATs, there is only one double discrim-
ination task in the EAST, and only one con-
cept is categorized according to its relevant
feature (e.g. ‘positive’ vs. ‘negative’)
whereas the second concept (e.g. ‘insect’ vs.
‘flower’) is categorized according to a
non-relevant feature (e.g. ‘green’ vs. ‘red’).
The task requires that half of the stimuli
for both categories of the second concept
are responded to with the same key as the
‘positive’ category, for example, and the
other half are responded to with the same key
as the ‘negative’ category. For instance, if the
stimuli of the second concept have to be cat-
egorized according to their green or red
color, half of the words representing the
‘insect’ category are displayed in red and the
other half is displayed in green. The same is
true for the ‘flower’ category. In contrast, the
stimuli of the first category are displayed in
black and have to be categorized according to
their meaning (e.g. ‘positive’ vs. ‘negative’).
In contrast to the IAT, response key assign-
ments are fixed for the whole task (e.g. ‘pos-
itive’ and ‘green’ are assigned to the left and
‘negative’ and ‘red’ are assigned to the right
response key) but the stimuli for the cate-
gories of the second concept change their
non-relevant feature (e.g. green or red color).
Separate EAST scores can be calculated by
comparing response latencies and error rates
for ‘flower’ and ‘insect’ stimuli assigned to
the ‘positive’ versus the ‘negative’ key.

In theory, the EAST allows for the assess-
ment of multiple concepts that are each
mutually assigned to the two categories of
the non-relevant feature. Unfortunately, the
internal consistencies of the EAST proved to
be relatively weak (De Houwer, 2003b).
Although some adaptations of the EAST reli-
ably and validly assessed individual differ-
ences in fear of spiders (Huijding and de Jong,
2005; Ellwart et al., 2005), EAST adaptations
for the assessment of associations between
the self-concept and personality attributes
showed insufficient reliability and validity
and were clearly outperformed by the psy-
chometric properties of corresponding IAT
measures (Teige et al., 2004; De Houwer and
De Bruycker, 2007). Consequently, the
EAST does not seem to be promising for the
assessment of the implicit personality self-
concept.

Payne et al. (2005) developed a variant of
affective priming, the Affect Misattribution
Procedure (AMP). In this task, participants
have to categorize neutral Chinese characters
as pleasant or unpleasant. The Chinese char-
acters are preceded by positive, negative, or
neutral stimuli (i.e. the primes). Results
showed that the judgment of the Chinese
characters was influenced by the valence of
the primes (misattribution effect). In contrast
to other priming procedures, preference scores
(calculated by comparing character judgments
following positive vs. negative primes) were
internally consistent and substantially corre-
lated with self-reported preference measures.
Theoretically, the AMP allows for the assess-
ment of attitudes towards multiple unipolar
targets and even for the assessment of single
associations in the sense of the SAT (Blanton
et al., 2006) if one uses neutral primes as a
reference concept. However, none of these
variants has been empirically tested so far.
Also, it is not clear whether the AMP can be
used for the assessment of the personality
self-concept by using, for example, ‘me’
and ‘others’ as primes and asking
to guess the semantic meaning of unknown
characters as, for example, ‘anxious’ or
‘confident’.
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Recently, Greenwald (2005) proposed an
IAT variant, the Multifactor Trait IATs
(MFT-IATSs), to allow for the assessment of
multiple constructs and to deal with the prob-
lem that evaluative valence and specific
semantic meaning are confounded in many
self-concept IATs (cf. Schnabel et al.,
2006a). The procedure employs attribute cat-
egories that are valence-matched (i.e. all
attributes are either positive, negative, or
neutral) to avoid category discriminations
simply on the basis of their positive and neg-
ative valence. MFT-1ATs require, similarly to
standard IATs, one IAT per attribute concept.
Different from standard IATS, attribute con-
cepts in MFT-IATs have only one relevant
category referring to the concept and one
irrelevant category referring to the other
attributes of the MFT-IAT.

For instance, a Big Five MFT-IAT assesses
automatic associations between the concept
of self and extraversion by using ‘me’ versus
‘others’ as target concept and ‘extraversion’
(e.g. energetic, bold, active, gregarious)
versus ‘other trait’ (e.g. agreeableness, con-
scientiousness, emotional stability, open-
ness) as attribute concept. The same logic
applies for the remaining four Big Five traits.
It is not yet clear, however, how many trials
in the combined blocks are necessary for the
reliable and valid assessment of traits using
an MFT-IAT. Also, the procedure is relatively
demanding because it requires one IAT for
each trait of interest.

Positive aspects are that MFT-IATs allow
for (a) using single category concepts and (b)
balancing the valence of these concepts.
Valence-matched concept categories are other-
wise difficult to achieve because many dual-
category concepts (e.g. anxious vs. calm, shy
vs. non-shy, agreeable vs. disagreeable, con-
scientious vs. unconscientious) intrinsically
comprise a positive-negative contrast. Another
positive aspect of MFT-IATs may be that, dif-
ferently from other single category IATs (see
above), the attention is drawn on the relevant
category because the non-relevant category
includes various different attributes and can,
therefore, not be used to simplify the task.

CONCLUSION

After the IAT procedure had been published
(Greenwald et al., 1998), some psychologists
feared that IATs were intended as a lie-
detector, revealing associations from the deep
and inaccessible parts of personality that are
more telling than what people can tell about
themselves. However, an important aspect of
IATs is that they do not obscure the content of
what is being assessed and that they allow par-
ticipants to refuse cooperation. Although this
raises a question about how ‘implicit’ [ATs are
(cf. De Houwer and Moors, in press) this
brings the important benefit that (in contrast to
procedures such as subliminal priming) IATs
cannot be employed against the will of exam-
inees. In fact, we are not aware of any publi-
cation exploring the validity of IATs that
endorses a lie-detector view on this procedure.

IATs are beginning to be used as clinical
research tools and may help to evaluate ther-
apy needs and outcomes with regard to sponta-
neous behavior and automatic cognitive biases.
For these purposes, IATs are not employed as
self-sufficient procedures but as a useful
adjunct to diagnosis via explicit self-reports.
Moreover, it is clearly premature to consider
IATs as tools for individual diagnosis in selec-
tion settings or as a basis for decisions that
have important personal consequences. The
modest retest-reliability of IAT measures
together with the unanswered questions con-
cerning the explanation of IAT effects make
evident that potential applications should be
approached with care and scientific responsi-
bility. Meanwhile, IATs are a fascinating
research tool at the interface of social cogni-
tion and personality psychology that help to
draw a more holistic picture of individual
behavior and experience.

NOTES

1 We use the term ‘anxiousness’ rather than ‘anx-
iety’ to differentiate between the trait (anxiousness)
and the state (anxiety) conceptualization of this
construct.
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