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Introduction

Egalitarian values, tolerance, and diversity are
popular in modern societies. Still, even today,
people are discriminated against because of
their race, gender, age, or sexual orientation.
In interpersonal or intergroup contexts, people
often do not behave as intended or as they
would have predicted. But this is not a phe-
nomenon observed exclusively in social behav-
ior. Across the board, we often find a gap
between people’s self-reported intentions and
their actual behavior. For instance, people pick
another piece of cake although this interferes
with their dietary plans. In romantic relation-
ships, some cheat on their beloved partners.
Others accept an offered cigarette although
they are convinced that smoking is bad.
Why do people not act in line with their

attitudes? Dual process/dual system models
postulate that these counter-attitudinal behav-
iors stem from forces that operate below the
threshold of personal control and awareness
(e.g., Hofmann et al., 2009; Kahneman, 2011;
Strack & Deutsch, 2004). In order to detect and
identify these hidden forces of behavior, so-
called implicit measures of attitudes, like the
Implicit Association Test (IAT, Greenwald
et al., 1998), have been introduced, and they
evoked enthusiastic hopes regarding their pre-
dictive value. Unfortunately, however, implicit
measures have fallen short of these expect-
ations. In this chapter, we argue that, in order

to fulfill their inherent possibilities, implicit
measures have to be improved with regard to
construct validity, and we outline specific ways
how this can be achieved.
This chapter is structured as follows: First,

we describe the attitude–behavior gap, that is,
the phenomenon that behavior often deviates
from explicit values, goals, and intentions. We
discuss explanations for this discrepancy and
the mostly unsatisfying results of previous
research to close the gap by using implicit
measures. In the main part of this chapter, we
specify different features of implicit measures
that we consider responsible for their weak
relationship with behavior (cf. Meissner et al.,
2019; Rothermund et al., 2020). We review
findings illustrating each of these problems,
and we present specific solutions which can,
in turn, increase the predictive power of impli-
cit measures. We conclude with further, more
general recommendations and implications for
future research.

The Attitude–Behavior Gap

Intergroup bias and discrimination is just one
special case of the more general phenomenon
of an attitude–behavior gap: People express
attitudes and values that are in conflict with
their actual behavior. Indeed, although they
were postulated to be strongly linked to
cognitive processes, judgments, and behavior
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(e.g., Ajzen, 1991; Fazio et al., 1983; Katz,
1960), attitudes measured via self-reports
revealed only weak predictive validity (correl-
ations were rarely above r ¼ :30, Wicker,
1969; see also Kraus, 1995, who found an
average r ¼ :38). In an attempt to explain
and eventually close this attitude–behavior
gap, dual process or dual system models were
proposed that traced behavior to controlled
and automatic influences (e.g., Hofmann
et al., 2009; Kahneman, 2011; Strack &
Deutsch, 2004), and researchers began to
examine the “sub”-personal level of behavior
control. The underlying reasoning was that
people might not be able to verbalize their
mental processes accurately (e.g., Nisbett &
Wilson, 1977), implying that self-reports must
be insufficient predictors of behavior. Instead,
it was argued that behavior might rather be
driven by “introspectively unidentified (or
inaccurately identified) traces of past experi-
ence” (Greenwald & Banaji, 1995, p. 5).

In the following, new attitude measurement
procedures were introduced that should tap
into these processes (e.g., the IAT, Greenwald
et al., 1998; the Affective Priming Paradigm,
Fazio et al., 1986; the Affect Misattribution
Procedure, Payne et al., 2005; for overviews,
see Gawronski & De Houwer, 2014;
Gawronski & Hahn, 2019; Teige-Mocigemba
et al., 2010; Wentura & Degner, 2010). The
new procedures share one characteristic: They
do not require introspection. Instead of asking
questions about attitudes directly, they involve
computerized tasks that require individuals to
quickly execute a specific behavioral response
to a set of stimuli, capitalizing on stimulus–
response compatibility effects to detect and
assess automatic evaluations of these stimuli
(De Houwer, 2003a). The scores obtained from
the observed performance in those tasks are
then interpreted in terms of attitude strength.
The hopes evoked by these new measure-

ment procedures, first and foremost by the

IAT (Greenwald et al., 1998) were enormous.
On the one hand, these measures were
assumed to provide less opportunity to control
one’s responses as compared to self-report
measures. They were assumed to be less
affected by deliberate manipulation attempts
and self-presentational concerns (e.g., Fazio
et al., 1986; Greenwald et al., 1998). On the
other hand, it was proposed that these proced-
ures would measure an attitude construct
(implicit attitude) that is introspectively
less accessible and thus conceptually distinct
from that captured via self-report (explicit
attitude; Greenwald & Banaji, 1995; Wilson
et al., 2000; but see Fazio, 2007, for a different
view). Based on these considerations, the
corresponding procedures were often labeled
as implicit measures and explicit measures
(for a recent critique of the label “implicit
measures,” see Corneille & Hütter, 2020; for
an alternative suggestion see Rothermund
et al., 2020).
Overall, implicit measures came along with

the promise that they would detect the hidden
forces of behavior; forces that make us act in a
way that deviates from our intentions to act.
Consequently, it was assumed that implicit
measures would predict behavior over and
above self-report (for an overview of theoret-
ical models of the relationship between cogni-
tive processes, measurement procedures, and
behavior, see Perugini et al., 2010).
Unfortunately, implicit measures have not

met these expectations. Over the years, the
predictive validity of the most popular implicit
measure of attitudes, the IAT (Greenwald
et al., 1998), was the subject of several
meta-analyses (Greenwald et al., 2009; Kurdi
et al., 2019; Oswald et al., 2013). All of them
point to the same conclusion: The implicit-
criterion correlation (ICC) is unsatisfyingly
low (average rICC ¼ :27, Greenwald et al.,
2009; average rICC ¼ :14, Oswald et al., 2013;
90-percent prediction interval for ICCs from
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r ¼ �:14 to r ¼ :32; Kurdi et al., 2019). What
is more, the incremental predictive validity
that is provided by implicit measures over
and above self-report is more-or-less negligible
(i.e., ranging between one and five percent;
Greenwald et al., 2009; Kurdi et al., 2019;
Oswald et al., 2013). Altogether, the predictive
validity of implicit measures is quite disap-
pointing. This is a frustrating state of affairs,
especially because it was the unsatisfying
predictive value of self-reported attitudes that
gave rise to the development of implicit meas-
ures in the first place.

Possible Causes of Low Predictive
Validity of Implicit Measures

So, should we now stop using implicit measu-
res? Obviously, such a conclusion would be
premature. Instead, we first have to answer the
question why implicit measures are so weakly
related to behavioral criteria. In the past two
decades, numerous studies pointed to important
shortcomings of the IAT and its derivatives
(e.g., for overviews, see Fiedler et al., 2006;
Gawronski & Hahn, 2019; Teige-Mocigemba
et al., 2010; Wentura & Rothermund, 2007).
In order to close the attitude–behavior gap, we
must no longer ignore them.
Specifically, recent research points to at

least four crucial features of implicit measures
that might be responsible for their weak
predictive validity. First, implicit measures
are not process-pure. They suffer from extrane-
ous influences (for an overview, see Teige-
Mocigemba et al., 2010). In order to reliably
predict behavior, we have to filter out
construct-irrelevant variance. Second, most
implicit measures focus on evaluation instead
of motivation. However, liking and wanting
are not necessarily related (e.g., Tibboel et al.,
2015b). Regarding the prediction of behavior,
especially in critical situations when behavior
deviates from what people value, strive for,

and intend, it might be more relevant what
people want than what they like. Third, most
implicit measures focus on quantifying associ-
ations. Associations, however, might be too
unspecific to unambiguously relate to and
account for a particular behavior in a specific
situation. Instead, (implicit) propositional
beliefs could be a more plausible precursor of
behavior (e.g., Hughes et al., 2011). Finally,
most implicit measures aim at assessing global
attitudes or stereotypes in a situational vacuum.
These global beliefs do not adequately reflect
the structure of mental representations of atti-
tudes and stereotypes, and they do not match
the situatedness of real-life behavior, which
always occurs in specific contexts. Assessing
implicit beliefs in a more context-dependent
and domain-specific way will help to overcome
this lack of specificity and will help to improve
their predictive validity for behavior in real-
life conditions.
In the remainder of this chapter, we explain

these potentially problematic features of
existing implicit measures in detail, and we
present specific solutions for each of these
issues (see Table 18.1, for an overview).

Extraneous Influences on
Implicit Measures

Implicit measures (just like explicit ones) are
not process-pure. They are contaminated with
processes that we do not intend to measure,
and this kind of error variance reduces their
predictive validity. In order to illustrate this
point, we will focus on the IAT (Greenwald
et al., 1998), as one of the most popular
implicit measures.
The IAT involves two speeded binary classi-

fication tasks that are combined in two test
blocks with varying response compatibility.
More precisely, there is a target task involving
the classification of exemplars into one of two
target categories representing opposing attitude
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objects (e.g., deciding whether a given face
shows a Black or a White individual) and
an attribute task where stimuli have to be cat-
egorized with regard to a particular attribute of
interest. In attitude IATs, this would be valence,
but it could also be stereotypical attributes, or
personality traits, depending on the research
question. In the IAT, exemplars appear succes-
sively on screen, and have to be categorized
quickly via pressing one of two response keys.
Importantly, the response assignment varies
across the different blocks of the IAT. In the
compatible block of an attitude IAT, the posi-
tively evaluated target category (e.g., White)
and the positive pole of the attribute dimension
(e.g., positive) are assigned to the same response
key while the more negative target and attribute

categories (e.g., Black and negative) are
assigned to the second key. In the incompatible
block, participants are instructed to press one
key for negative targets and positive attributes
(Black and positive) and to press the other key
for positive targets and negative attributes
(White and negative). Typically, participants
are faster and produce fewer errors in compat-
ible compared to incompatible IAT blocks.
That is, responding is usually easier when asso-
ciated categories are assigned to the same
response key. The performance difference
between compatible and incompatible blocks
(compatibility effect, IAT effect or IAT score)
is then interpreted as a measure for the strength
of associations between the respective categor-
ies (Greenwald et al., 1998).

Table 18.1 Improving the predictive validity of implicit measures: Problems and solutions

Problems Solutions

1. Extraneous influences unrelated to implicit
biases contaminate the assessment of
implicit attitudes

- Development of process-pure measures of
implicit associations (e.g., IAT-RF,
Rothermund et al., 2009; SB-IAT, Teige-
Mocigemba et al., 2008)

- Statistical modeling to distinguish effects of
different processes (e.g., multinomial models:
ReAL model, Meissner & Rothermund, 2013;
Quad model, Conrey et al., 2005; diffusion
model: Klauer et al., 2007)

2. Assessment of evaluations (“liking”) does
not capture motivational qualities
(“wanting”)

- Development of measures that capture
implicit wanting (e.g., W-IAT, Koranyi et al.,
2017)

3. Mere associations are ambiguous and do
not capture meaningful beliefs
(“propositions”)

- Development of measures that capture
automatic evaluations of propositional beliefs
(e.g., PEP, Müller & Rothermund, 2019;
IRAP, Barnes-Holmes et al., 2010; RRT,
De Houwer et al., 2015)

4. Global attitudes and stereotypes do not
capture the context-dependency of social
cognition and behavior

- Development of measures that assess domain-
specific attitudes and beliefs (e.g., Casper
et al., 2011; Kornadt et al., 2016; Wigboldus
et al., 2003)
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In the last two decades, however, the con-
struct validity of the IAT was repeatedly chal-
lenged (for an overview, see Teige-Mocigemba
et al., 2010). For example, it has been observed
that content-unrelated IATs (i.e., IATs com-
prising no overlap with respect to the involved
target concepts) share a substantial amount of
variance (so-called method variance; e.g., Back
et al., 2005; Greenwald et al., 1998; Klauer
et al., 2010; McFarland & Crouch, 2002;
Mierke & Klauer, 2003). To account for this
shared method variance, several attitude-
unrelated processes were proposed to influence
the IAT, such as general processing speed
(Blanton et al., 2006; McFarland & Crouch,
2002) or executive functions like task-
switching ability (Ito et al., 2015; Klauer
et al., 2010). Besides that, the IAT also suffers
from unwanted block order effects: IAT
scores are larger when participants completed
the compatible block first (e.g., Greenwald
et al., 1998; Nosek et al., 2005; for a possible
explanation, see Klauer & Mierke, 2005).
Furthermore, contrary to initial expectations,
the IAT is not only driven by the valence of the
target categories but can also be contaminated
by unwanted stimulus effects (e.g., Bluemke &
Friese, 2006; Gast & Rothermund, 2010;
Govan & Williams, 2004; Mitchell et al.,
2003; Steffens & Plewe, 2001).

The IAT is thus not a pure measure of asso-
ciations. In the following, we will outline that
there is a common core behind the contamin-
ating processes: recoding (e.g., De Houwer,
2003b; Rothermund et al., 2009; Wentura &
Rothermund, 2007).

The Problem: Recoding

In the IAT, participants are instructed to
perform two binary classification tasks
simultaneously. This is demanding, and hard.
Recoding constitutes a possibility to simplify
the task by combining targets and attributes

to superordinate categories based on some
feature that targets and attributes share (e.g.,
salience, familiarity, valence, or even percep-
tual features like color or shape; Rothermund
et al., 2009; see also Chang & Mitchell,
2009; De Houwer et al., 2005; Kinoshita &
Peek-O’Leary, 2006; Mierke & Klauer,
2003; Rothermund & Wentura, 2004).1 For
example, in a Black–White IAT, both the
target and the attribute dimension is character-
ized by a salience asymmetry (i.e., the out-
group is more salient than the ingroup,
negative words are more salient than positive
words; Rothermund &Wentura, 2004; see also
Kinoshita & Peak-O’Leary, 2005). In the com-
patible block of the Black–White IAT, the
congruent response assignment allows for a
task recoding based on salience. This reduces
the IAT’s double categorization task to a
simple binary classification (i.e., the correct
response can be identified for all stimuli by
categorizing them as salient vs. non-salient).
In the incompatible block, however, the incon-
gruent response assignment of target and attri-
bute categories prevents recoding. Here,
participants have no possibility to simplify
the task and thus have to perform the double
categorization task, and to respond on the
basis of the nominal categories of the target
and attribute tasks. This difference in task dif-
ficulty between compatible and incompatible
blocks (i.e., simple vs. double binary classifica-
tion) accounts for the typical block difference

1 In this sense, the recoding account combines two
related process models for the IAT, the so-called
figure-ground account (Rothermund & Wentura,
2001, 2004; Rothermund et al., 2005; see also Chang
& Mitchell, 2009; Kinoshita & Peak-O’Leary, 2006;
Mitchell, 2004) and the task-switching account
(Klauer & Mierke, 2005; Mierke & Klauer, 2001,
2003). These and other process accounts for the IAT
have been reviewed by Teige-Mocigemba and
colleagues (Teige-Mocigemba & Klauer, 2015; Teige-
Mocigemba et al., 2010).

Increasing the Validity of Implicit Measures 495

https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781108885492.028
Downloaded from https://www.cambridge.org/core. Stanford University Libraries, on 17 Jan 2025 at 12:49:58, subject to the Cambridge Core terms of use, available at

https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781108885492.028
https://www.cambridge.org/core


in response times and error rates observed in
the IAT (e.g., Rothermund et al., 2009). By
this, recoding can even explain IAT effects in
the absence of any category-based associations
(e.g., De Houwer et al., 2005; Mierke &
Klauer, 2003; Rothermund & Wentura, 2004).

Note that recoding triggers responses that
are unrelated to the nominal categories and
thus are also unrelated to the attitudes toward
those categories. That is, if the task is recoded,
the stimuli are processed and categorized
based on the shared feature rather than
according to their nominal category member-
ship (e.g., target faces are no longer processed
as Black vs. White but rather as more vs. less
salient, Kinoshita & Peek-O’Leary, 2005).
Moreover, recoding should not be understood
as an irrelevant constant which is added to the
IAT score but rather as a further source of
variance that potentially distorts the correl-
ation of IAT scores and behavioral criteria.
More precisely, there might be inter-individual
differences in task recoding (e.g., due to indi-
vidual differences in familiarity, Greenwald
et al., 1998 [Exp. 2], salience, Rothermund &
Wentura, 2004 [Exp.’s 2A & 2B], or fluid intel-
ligence, von Stülpnagel & Steffens, 2010) that
can be unrelated to the to-be-measured atti-
tudes. In this sense, recoding represents more
than random error. It should be understood as
a systematic source of variance in IAT scores
that can distort the predictive validity of these
scores for behavioral criteria. Although
individual differences in recoding could in
principle reflect evaluations (e.g., recoding that
is based on valence), recent research findings
do not support the claim that recoding adds
anything on top of explicit attitudes in predict-
ing behavior. A more detailed elaboration on
this issue is beyond the scope of the present
paper. For the interested reader, however, who
wants to learn about theoretical ideas and
empirical findings showing that recoding is
unrelated to the construct of interest, we

refer to our pertinent work (Meissner &
Rothermund, 2013, 2015a, 2015b, 2015c).

We consider recoding as the most crucial
extraneous influence in the IAT because it can
account for other extraneous influences that
were identified in IAT research. For instance,
recoding might be the driving force behind the
negative correlation of task-switching ability
with IAT scores (e.g., Klauer et al., 2010):
Task-switching ability enables fast and effort-
less switches between target and attribute
classification. In the incompatible block of
the IAT, people scoring high on switching
ability should thus be faster than people with
low switching ability. In the compatible
block, however, task recoding renders switches
between targets and attributes unnecessary:
By combining pairs of targets and attributes
that are assigned to the same response into
superordinate categories, the dual task archi-
tecture of target and attribute classifications is
reduced to a single binary classification task.
Eliminating task switches in the compatible
block implies that people with high vs. low
switching ability will perform equally well in
this block. Thus, due to recoding, IAT scores
should decrease with increasing levels of
switching ability. Similarly, the negative correl-
ation of IAT scores with general processing
speed (e.g., McFarland & Crouch, 2002) can
be explained with recoding. Finally, task
recoding can also account for unwanted stimu-
lus effects in the IAT because it is due to recod-
ing that participants do not process stimuli in
terms of their nominal category membership
but rather based on some other, irrelevant fea-
ture (e.g., Gast & Rothermund, 2010).
To sum up, the IAT score is a mixture of

both relevant influences (i.e., associations) and
irrelevant influences, first and foremost, recod-
ing. In order to increase the predictive validity
of the IAT, we thus have to control for recod-
ing processes. In the following, we present two
approaches that aim to separate effects of
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associations from the influence of recoding in
the IAT. The first approach minimizes recod-
ing processes by modifying the IAT procedure
while the second disentangles associations and
recoding processes with the help of multi-
nomial modeling.

The First Solution: Dropping the
Block Structure

Task recoding can be traced back to the IAT’s
block structure. Hence, in order to address the
problem of recoding, new variants of the IAT
were developed that dropped this structure.
These procedures, namely, the Single-Block
IAT (SB-IAT, Teige-Mocigemba et al., 2008)
and the Recoding-Free IAT (IAT-RF,
Rothermund et al., 2009) varied response com-
patibility within one test block. Scores for atti-
tudinal preferences are then obtained by
computing performance differences between
compatible and incompatible trials rather than
between compatible and incompatible blocks.2

In other words, response assignment is not
constant throughout a whole block but varies
randomly from trial to trial. Participants are
informed about the response assignment either
by simply showing the current response assign-
ment shortly before the current stimulus
appears (IAT-RF) or by using stimulus pos-
ition as a cue (with a compatible response
assignment holding in the upper half of the
screen, and an incompatible response assign-
ment holding in the lower half of the screen;
SB-IAT).
By varying response compatibility randomly

from trial to trial, the upcoming category–
response assignment is not predictable.
Hence, implementing a stable and efficient
recoding strategy specifically for the compat-
ible response assignment becomes much
harder than in the standard IAT. In fact,
Rothermund et al. (2009) showed that drop-
ping the IAT’s block structure successfully

reduces switch cost asymmetries, a marker of
recoding processes.
The new IAT variants did not only success-

fully reduce the role of task recoding but come
with some further advantages. First, due to the
omission of the block structure, block order
effects (e.g., Greenwald et al., 1998) can no
longer influence conclusions. Furthermore,
and in line with the assumption that recoding
is the core problem behind the IAT’s validity
issues, the block-free versions of the IAT
eliminate method-related variance (Teige-
Mocigemba et al., 2008) and stimulus effects
(Gast & Rothermund, 2010). Finally, these
IAT variants are not only correlated with
behavioral criteria (Houben et al., 2009;
Teige-Mocigemba et al., 2008), it was also
shown that dropping the block structure of
the IAT can actually improve its predictive
validity (Kraus & Scholderer, 2015).

Still, although confounding factors like
recoding processes do not represent the con-
struct that researchers typically attempt to
measure when employing the IAT (i.e., evalu-
ative associations), it should nevertheless be
considered that they might represent variance
that is worth being additionally measured. For
example, it has been proposed that task recod-
ing occasionally reflects explicit attitudes
(Rothermund et al., 2009) and that it might
be related to criteria of interest (e.g., behavior;

2 Another measurement procedure that dropped the
block structure and thus taps into the problem of
recoding is the Extrinsic Affective Simon Task
(EAST, De Houwer, 2003b; see also its derivative, the
Identification EAST, De Houwer & De Bruycker,
2007). However, the EAST does not contain
classification responses based on the target categories.
It is thus less sensitive to category evaluations but is
strongly susceptible to stimulus effects (Gast &
Rothermund, 2010). The EAST also suffers from low
reliability (De Houwer, 2003b), and thus represents a
less recommendable approach to account for the
problem of recoding.
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Rothermund et al., 2005; Teige-Mocigemba
et al., 2008). The SB-IAT and the IAT-RF
pursue the strategy to prevent recoding.
Employing these variants thus bears the
risk to miss potentially interesting relation-
ships between some underlying processes of
indirect measures and individual judgment
and behavior.
In the following, we will present another

approach that follows a different rationale.
Accepting that neither the IAT nor its variants
will ever be process-pure, this approach aims
to measure all relevant processes within the
same procedure. By that, the predictive power
of both construct-related and method-related
variance due to task recoding can be examined
separately.

The Second Solution: Multinomial
Modeling

The ReAL model (Meissner & Rothermund,
2013) is a multinomial processing tree model
that successfully disentangles evaluative asso-
ciations from the distorting influence of task
recoding within a single IAT. Besides address-
ing the problem of recoding, the ReAL model
comes with another important advantage: It
overcomes the limitation that IAT scores can
only be interpreted as measures for relative
preferences (which is potentially problematic;
for an overview, see Teige-Mocigemba et al.,
2010). Instead, the ReAL model measures
associations separately for each of the two
target categories. Thus, the model can distin-
guish between equally strong positive, nega-
tive, or neutral attitudes for both attitude
objects while the conventional IAT score
would only yield a null effect in all of these
cases. Altogether, the ReAL model enables a
remarkably fine-grained analysis of the IAT
(note that neither recoding nor relative
preferences were addressed in previous math-
ematical models for the IAT; e.g., the quad

model, Conrey et al., 2005; or the diffusion
model, Klauer et al., 2007). In the following,
we will give an overview of the ReAL model’s
basic idea, and we will review findings showing
that the model successfully addresses several
problems of the IAT, including predictive
validity.
As a multinomial processing tree model, the

ReAL model is based on categorical data,
that is, on the observed pattern of correct and
incorrect responses in the IAT. The strength of
multinomial processing tree models is that
they are able to disentangle multiple cognitive
processes accounting for the same observable
response. The probabilities of these observed
responses are predicted by a set of model par-
ameters that are assumed to reflect particular
cognitive processes. The assumed interplay of
these cognitive processes is displayed in a tree
architecture, the so-called multinomial process-
ing tree. The tree structure follows theoretical
considerations and needs empirical validation.
Based on observed response patterns, algo-
rithms estimate values for the model param-
eters which are then interpreted as measures
for the respective cognitive processes (for
mathematical details on multinomial process-
ing tree models, see Batchelder & Riefer, 1999;
Hu & Batchelder, 1994; Riefer & Batchelder,
1988; for reviews of applications, see Erdfelder
et al., 2009; Klauer et al., 2012).

The ReAL model assumes that three kinds
of processes drive responding in the IAT, and it
measures them in separate model parameters:
recoding (Re), evaluative associations (A), and
the resource-consuming label-based identifica-
tion of the correct response (L). In order to
disentangle those processes, the ReAL model
incorporates two central assumptions. First,
task recoding determines responding for both
targets and attributes but only in one of
the IAT test blocks (i.e., in the compatible
block). Second, evaluative associations influ-
ence responding in both compatible and
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incompatible test blocks, and they are triggered
only in target trials, not in attribute trials
(reflecting the conventional understanding of
attitudes as evaluative associations triggered
by an attitude object, not vice versa; Fazio
et al., 1986; see also Anderson, 1983).
Importantly, the ReAL model does not require
a priori assumptions concerning the question
whether an attitude object would be associated
with positive or negative valence, and it can
even handle situations where both target con-
cepts are associated with the same valence (e.g.,
Meissner & Rothermund, 2015b).

Various studies showed that the model par-
ameters are valid measures of the respective
processes (Meissner & Rothermund, 2013;
Meissner & Rothermund, 2015a, 2015b,
2015c; see also Jin, 2016; Koranyi &
Meissner, 2015). Most importantly, it was
shown that the ReAL model’s association
parameters reflect the direction and the
strength of evaluative associations for each
of the two target concepts (Meissner &
Rothermund, 2013; Meissner & Rothermund,
2015b), even in applications where task recod-
ing pushed the overall IAT score in the opposite
direction (Meissner & Rothermund, 2015a).
Studies revealed that the association param-
eters are sensitive to manipulations of evalu-
ation (Meissner & Rothermund, 2013), and
that they are immune against artificial, non-
evaluative influences (i.e., salience asymmetries
and modality match effects; Meissner &
Rothermund, 2015a, 2015c). Furthermore, the
association parameters, but not recoding
or the overall IAT score, show convergent
validity with another indirect measure of atti-
tudes (Meissner & Rothermund, 2015b).
Additionally, in line with theoretical consider-
ations (e.g., Fazio & Towles-Schwen, 1999),
evaluative associations as measured by the
ReAL model correlate with self-reported atti-
tudes in non-sensitive attitude domains (con-
sumer preferences; Meissner & Rothermund,

2013), but not in attitude domains where
individuals typically harbor more self-
presentational concerns (self-esteem; Jusepeitis
& Rothermund, 2022; Meissner &
Rothermund, 2015b).
Finally, the ReAL model’s association par-

ameters also revealed predictive validity
(Meissner & Rothermund, 2013). In a study
applying a fruit–chocolate IAT, the amount of
chocolate participants consumed while watch-
ing a movie clip was successfully predicted by
the evaluative associations regarding chocolate
as measured by the model’s association param-
eter. Neither the recoding parameter nor the
global IAT score was predictive of the
observed behavior. These data nicely illustrate
the potential of the ReAL model to increase
the IAT’s predictive validity. It also shows that
recoding is not just a theoretical problem. By
acknowledging its role and controlling for its
influence, the IAT’s power to predict behavior
can be increased considerably.
The performance of the ReAL model might

be improved even further by incorporating
recent developments in the field of multi-
nomial models (i.e., allowing the incorpor-
ation of response time data, Heck &
Erdfelder, 2016; Klauer & Kellen, 2018; and
a sophisticated treatment of possible param-
eter heterogeneity, e.g., Klauer, 2010; Matzke
et al., 2015). Still, even without these advances,
the ReAL model’s association parameters out-
performed the global IAT score in terms of
construct validity in a number of studies (e.g.,
Meissner & Rothermund, 2013, 2015a, 2015b,
2015c). We therefore recommend researchers
to consider an application of the ReAL model
as an alternative, or at least as an additional
analysis tool for the IAT in studies on atti-
tudes. Note that the ReAL model has been
validated only for attitude IATs so far. While
it is technically possible to apply it to other
IATs (e.g., stereotype IATs), future research
still has to examine the validity of the model
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parameters in these applications (for a discus-
sion and ideas on adjustments of the ReAL
model for stereotype IATs, see Meissner &
Rothermund, 2013).

To sum up, there are undeniable extraneous
influences on implicit measures. However,
there are also promising approaches that
address this problem. Hence, just as research-
ers should try their best to reduce the influence
of response biases in questionnaire-based stud-
ies by choosing the right question and response
format (cf. Pasek & Krosnick, 2010), research-
ers applying the IAT as a measure of attitudes
should not take its procedure and algorithms
as a given. By controlling for task recoding in
implicit measures of attitudes, either via pro-
cedural modifications or via mathematical sep-
aration, researchers can measure more validly
what people really like. But what if it is not
relevant what people like but rather what
people want?

Measuring Liking versus Wanting

Implicit measures often focus on assessing
evaluations (i.e., attitudes, or liking).
Motivation (i.e., wanting), however, is much
more closely linked with behavior. Certainly,
in many cases, liking and wanting overlap:
You like what you want, and you want what
you like (Berridge, 1996; Berridge &
Robinson, 2003). However, the two can disso-
ciate (e.g., Dai et al., 2010; Dai et al., 2014;
Epstein et al., 2003; Hobbs et al., 2005; Litt
et al., 2010; Robinson & Berridge, 1993).
Consider the moment after finishing a lovely
meal. You still like the delicious food you just
had, but you are sated, so you do not want
more of it. Similarly, despite a highly positive
evaluation, procrastinators show a lack of
desire for certain objects. Addicts, on the other
hand, might show a strong wanting for a sub-
stance despite low liking (e.g., Robinson &
Berridge, 1993; Wiers et al., 2002). Finally,

dissociations like these can also be observed
in interpersonal behaviors (e.g., liking vs.
wanting of attractive same-sex persons among
heterosexual people; Koranyi et al., 2017), and
is thus potentially relevant for intergroup
behavior and discrimination.
To summarize, liking and wanting are not

necessarily related (for an overview, see also
Tibboel et al., 2015b). And if wanting is more
relevant in determining behavior, especially in
critical situations where liking and wanting
dissociate, (implicit and explicit) liking
measures must have limited predictive validity.
In order to address the attitude–behavior gap,
implicit measures should therefore be
expanded to the assessment of motivation.
So, how do we measure what people want?

The Problem: How to Assess Wanting?

Again, self-reports are not a plausible solution.
Not only because they are potentially influ-
enced by self-presentational concerns but also
because it is not easy to disentangle wanting
and liking on a semantic level. Asking partici-
pants to do so is not recommendable. Instead,
we need an implicit measure of wanting.
Due to the fact that the IAT typically out-

performs other implicit measures in terms of
internal consistency and test–retest reliability
(e.g., Gawronski & De Houwer, 2014; Nosek
et al., 2007), it is not surprising that multiple
researchers relied on the general structure of
the IAT in order come up with an implicit
measure of wanting (for an overview of IAT-
based as well as other implicit measures of
wanting, see Tibboel et al., 2015b). By now,
several different IAT variants have been intro-
duced that aim to measure implicit wanting for
a given target dimension of interest (e.g. alco-
hol vs. no alcohol, smoking vs. no smoking,
attractive vs. unattractive persons). They differ
with respect to the attribute dimension, that
is, in how they transformed the IAT from
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measuring liking into a measure of wanting.
Palfai and Ostafin (2003) for instance, intro-
duced an IAT that employs approach- and
avoidance-related words as attributes (e.g.,
advance, withdraw) which should be classified
as “approach” or “avoidance” (see Kraus &
Scholderer, 2015, for a similar approach using
the IAT-RF). Tibboel et al. (2011, 2015a), on
the other hand, used “I want” vs. “I do not
want” as attribute categories in their IAT. The
exemplars were either positive vs. negative
words (e.g., holiday, pain; Tibboel et al.,
2011), just as those used in a traditional atti-
tude IAT, or motivational words with a clear
positive vs. negative connotation (e.g., gain vs.
deprivation; Tibboel et al., 2015a).

Unfortunately, there is only little evidence
that these IAT variants actually measure
implicit wanting (for an overview, see Tibboel
et al., 2015b). A high overlap between those
IATs and traditional liking IATs raised strong
doubts regarding the validity of these measures
(Tibboel et al., 2011, 2015b). Obviously, a
simple replacement of the evaluative attribute
categories with motivational concepts alone
cannot transform the IAT into an implicit
measure of wanting. If anything, these IATs
will only reflect semantic associations, or a
“cognitive form of wanting” (Tibboel et al.,
2015a, p. 189). Recently, however, another
IAT variant was introduced that follows a
totally different, more promising rationale.

The Solution: Endowing Measurement
Procedures with Motivational Quality

Our wanting IAT (W-IAT, Koranyi et al.,
2017) differs from previous attempts to meas-
ure implicit wanting: Instead of incorporating
wanting on a purely semantic level, the W-IAT
establishes an actual desire for a particular
object and maps this wanting onto one of
the attribute categories and its associated
response. This is done by (1) inducing a strong

need (e.g., thirst), and then (2) endowing one
response of the attribute task with a consum-
matory motivational quality (i.e., I want
drinks). This wanting response of the attribute
classification can then be used to assess the
strength of wanting for the two target categor-
ies of the task.
In detail, this is how the procedure of the W-

IAT works: In a first step, a strong need for
water is induced by asking participants to
quickly consume many salty crackers. As a
result, participants get quite thirsty. They want
to drink. This wanting is transferred to one of
the attributes of the W-IAT. The attribute
exemplars in the W-IAT are pictures of drinks
versus no drinks (i.e., household items) that
have to be classified according to the categor-
ies “I want” and “I do not want.” Since par-
ticipants are thirsty, there is an inherent
wanting for drinks. By using drinks (vs. no
drinks) as attribute exemplars, the response
of the “I want” category is endowed with
wanting. We further increased the motiv-
ational value of this response by having par-
ticipants earn small amounts of water with
this response key if they respond correctly
and fast enough to pictures of a drink. This
motivational consummatory quality of the
response is further emphasized by providing
correct and fast responses with visual and
auditory action effects (i.e., a glass of water
gets filled on screen, a cork plopping or some
gurgling sounds).
All of the above (i.e., inducing of a need for

drinks, using drinks vs. no drinks as attribute
exemplars, and enabling participants to earn
water via keypress) serves the same purpose. It
secures that one of the responses of the W-IAT
is endowed with an actual wanting quality.
Having established this, implicit wanting can
be measured in the W-IAT by assigning target
categories of interest (e.g., smoking, attractive
faces) to either the wanting or to the no
wanting response in the two blocks of this task.
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Koranyi et al. (2017) illustrated the poten-
tial of the W-IAT in a study on interpersonal
attraction. Heterosexual male participants
were assessed for their implicit wanting and
liking of very attractive versus less attractive
faces. Importantly, half of them were female
faces. In this study, a regular liking IAT
revealed a preference for attractive over less
attractive faces, irrespective of the gender of
those faces. Heterosexual men thus like
attractiveness in both men and women. The
W-IAT, however, revealed a different pattern.
That is, heterosexual men showed a wanting
only for attractive female – but not male –

faces. Thus, as expected, wanting was
observed only for attractive faces of the oppos-
ite sex. Note that a version of the wanting IAT
that only uses “I want” and “I do not want” as
attribute categories without endowing the
responses with a consummatory character (cf.
Tibboel et al., 2011, 2015a) could not uncover
this other-sex directed wanting (Koranyi et al.,
2017). The findings of Koranyi et al. (2017)
thus suggest that an implicit measure of
wanting should incorporate a motivational
quality in the responses.
We further corroborated the validity of

the W-IAT in a recent study that compared
smokers and nonsmokers for their wanting of
smoking (Grigutsch et al., 2019). In this study,
a liking IAT revealed that both smokers and
nonsmokers showed similar and slightly nega-
tive implicit evaluations of the category
smoking, while the W-IAT successfully disso-
ciated between the two groups: Only smokers
showed positive wanting for smoking whereas
non-smokers showed negative wanting for
this category.
To sum up, the W-IAT measures actual

wanting instead of purely semantic associations
(cf. Palfai & Ostafin, 2003, Tibboel et al., 2011,
2015a). Furthermore, our data suggest that the
W-IAT is sensitive to variations in wanting
when liking is high (Koranyi et al., 2017) and

also when liking is low (Grigutsch et al., 2019;
Koranyi et al., 2020). There are instances
where liking and wanting dissociate, and
behavior is not always in line with attitudes or
values. Implicit measures of wanting, like the
W-IAT, are thus a promising alternative to
existing measures of implicit liking when it
comes to closing the attitude–behavior gap
with regard to interpersonal and other forms
of behavior. What remains an open question is
how the W-IAT could be applied in other set-
tings (e.g., online studies). It might be unrealis-
tic that the cracker procedure would work
outside the lab. Inducing thirst would be diffi-
cult in such a setting. Nevertheless, the logic of
the W-IAT should hold not only for (induced)
thirst but also for other needs. For example,
researchers could make use of something that
most of their participants chronically want:
money. The attribute task will then have to be
operationalized in a way that one response
satisfies this need. In this sense, participants
would get extra monetary reward for fast and
accurate responding to stimuli of one of the
attribute categories. Such a procedure could
be easily applied in an online study. We estab-
lished the validity of a money-based variant of
the W-IAT in a recent study (Koranyi et al.,
2020), showing that the W-IAT (but not the
standard liking IAT) could discriminate
between heavy coffee drinkers and low/non-
consumers of coffee. However, further research
is needed to more systematically examine
whether a W-IAT operationalized in this or a
similar way reliably captures (differences in)
implicit wanting.

Measuring Associations
versus Beliefs

When shifting the focus from self-report meas-
ures to indirect measurement procedures in
order to address the attitude–behavior gap,
researchers also switched the to-be-measured
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construct. Instead of personal beliefs that can
be expressed as a statement in propositional
form, most implicit measures (i.e., the IAT,
Greenwald et al., 1998, Affective Priming,
Fazio et al., 1986, and their derivatives) aim
at measuring associations, that is, the mental
link between a given object and some kind of
attribute (e.g., positive or negative valence).
Such an associative connection, however, is
necessarily unspecific and no longer has a
clear meaning.

The Problem: Associations Are
Ambiguous

Associations do not contain qualitative rela-
tional information. One and the same associ-
ation between two concepts can thus reflect
different, sometimes even opposite beliefs (cf.
Arkes & Tetlock, 2004). For example, the con-
cepts “I” and “good” can be associated either
because I believe that I am good, or because
I believe that I am no good, or because I would
desperately like to be good, or because I know
that others would like me to be good (see also
De Houwer, 2014; De Houwer et al., 2015).
Similar issues have been discussed in the litera-
ture on evaluative learning: Several studies have
shown that valence transfer from an uncondi-
tioned stimulus (US) to a conditioned stimulus
(CS) is not determined by mere associative co-
occurrence alone, but that it is moderated by
relational qualifiers (Bading et al., 2020; Moran
& Bar-Anan, 2013). For example, presenting a
neutral person (CS) together with a positively
evaluated person (US) will lead to positive
evaluations of the CS if the relation between
the two persons is described as friendship, but it
will lead to a negative evaluation of the CS, if
the relation between the two is described as
being antagonistic (Fiedler & Unkelbach,
2011; see also Förderer & Unkelbach, 2012;
Peters & Gawronski, 2011; Van Dessel et al.,
2018; Zanon et al., 2014).

Together with findings of weak predictive
validity (e.g., Greenwald et al., 2009; Oswald
et al., 2013), these issues raise the question
whether implicit measures of associations
might be too unspecific to predict behavior.
Even more, it has been argued that all infor-
mation stored in memory is inherently propos-
itional, and that therefore, the attempt to
explain behavior with associations is bound
to fail (e.g., De Houwer, 2014; Hughes et al.,
2011). Whether we need the concept of associ-
ations (in addition to propositions) at all,
however, is an ongoing debate, and we will
not address it in detail in this chapter. Still,
what remains is that (implicit measures of )
associations are ambiguous with regard to the
qualitative relation between the concepts that
are associated, and that this could be respon-
sible for the weak predictive validity of implicit
measures. We therefore propose that the
attitude–behavior gap can be addressed more
convincingly with implicit measures of propos-
itional beliefs instead of associations.

The Solution: Implicit Measures
of Beliefs

In recent years, different implicit measures of
beliefs have been introduced (Barnes-Holmes
et al., 2010; De Houwer et al., 2015; Müller &
Rothermund, 2019). They, however, do share
some main characteristics. For example, all
of them ground on the assumption that com-
plex personal beliefs regarding the truth of
certain propositions become activated auto-
matically when processing the content of
these statements (e.g., Wiswede et al., 2013).
Furthermore, while traditional implicit meas-
ures of attitudes are blind regarding the
semantic relation between the associated con-
cepts, implicit measures of beliefs assess the
automatic evaluation of propositions, that is,
of more complex, relational content. By impli-
cation, while implicit measures of associations
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use single words or pictures as stimuli, implicit
measures of beliefs present combinations of
stimuli, or even whole sentences that specify
the relation between those concepts. The pro-
cedural details of these new implicit measures
of propositional attitudes and beliefs, however,
differ. In the following, we provide a brief
overview.

Implicit Relational Assessment Procedure

On each trial of the Implicit Relational
Assessment Procedure (IRAP, Barnes-
Holmes et al., 2010; see also Remue et al.,
2013; Remue et al., 2014), two kinds of infor-
mation are presented simultaneously, one
below the other (e.g., in one trial this could
be “I am” and “nice”; in another trial it could
be “I am not” and “worthless,” Remue et al.,
2013, 2014). In contrast to associative meas-
ures, the presented information in the IRAP
contains relational information between the
target (“I”) and the attributes (“nice” or
“worthless”): The quality of the target–
attribute relation is specified as, for example,
“am” versus “am not.” Thus, in combination,
the stimuli that are presented in the IRAP
represent a specific propositional belief. By
changing the relational qualifier (e.g., from
“I am” to “I want to be,” Remue et al., 2013,
2014), different kinds of beliefs can be
assessed. In the IRAP, participants are
instructed to respond to the combined infor-
mation via pressing one of two response
keys (e.g., labelled with “true” vs. “false”).
Importantly, however, the specific response
rule differs across the IRAP. In one block,
whenever the current information conforms
with a pre-specified belief (e.g., the belief that
“I am good”) the correct response would be
“true,” and whenever the information is incon-
sistent with this belief, the required response
would be “false.” In another block of the task,
the belief that serves as a comparison standard

for the true/false distinction, is reversed (i.e.,
information consistent with the belief that
“I am no good” would have to be responded
with “true”). If implicit beliefs drive responding
in the IRAP, task performance should differ
between these two blocks. In line with that
assumption, responding in the IRAP is faster
and more accurate if the response rule fits with
personal beliefs (Barnes-Holmes et al., 2010).
To sum up, the IRAP is a useful tool to dissoci-
ate different beliefs (e.g., uncovering differ-
ences between actual and ideal self, Remue
et al., 2013, 2014), that are not assessable with
traditional implicit measures like the IAT.
However, there are also some shortcomings:
Each IRAP is limited to assessing implicit atti-
tudes toward one single pair of beliefs at a time.
In addition, it has been shown that the IRAP is
not immune to faking attempts (Hughes et al.,
2016), and often reveals only moderate reliabil-
ity (e.g., Remue et al., 2013, 2014; see also
Gawronski & De Houwer, 2014).

Relational Responding Task

In the so-called Relational Responding Task
(RRT, De Houwer et al., 2015), there are two
kinds of trials. In inducer trials, synonyms of
the concepts “true” and “false” are presented,
and they have to be classified via keypress as
either “true” or “not true.” The inducer trials
are used to provide the two response keys with
a specified meaning, and to prevent a reinter-
pretation in terms of, for example, position (De
Houwer et al., 2015). In the second kind of
trials, the target trials, whole sentences are pre-
sented. Those are statements reflecting certain
kinds of beliefs (e.g., regarding immigrants, De
Houwer et al., 2015; or smoking, Tibboel et al.,
2017), and they also have to be classified as
“true” or “not true.” As in the IRAP, the
specific response rule in the target trials differs
across the RRT: In one block, participants are
asked to respond to the statements “as if” they
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held a specific belief (e.g., as if they believed
that immigrants were smarter than natives)
while in the second block, they should respond
“as if” they hold the opposite belief (e.g., as if
they believe that natives are smarter than
immigrants). That is, the correct response to
a particular target sentence is “true” in one
block, and “not true” in the other one. If impli-
cit beliefs drive responding in the RRT, task
performance should differ between the two crit-
ical blocks. More precisely, responding should
be faster and more accurate if the response rule
fits with personal beliefs. As expected, De
Houwer et al. (2015) found that implicit beliefs
of Flemish participants reflect ingroup prefer-
ences: On average, they showed better per-
formance if they should respond as if they
held pro-Flemish beliefs. In a recent study,
Dentale et al. (2020) applied the RRT to the
assessment of self-related beliefs and found that
this measure predicted depression over and
above an explicit measure of self-esteem. The
RRT is structurally similar to the IAT (see also
De Houwer et al., 2015). Like the IAT, the
RRT comprises two intermixed binary classifi-
cation tasks that are mapped onto two
response keys. Furthermore, like the IAT, the
RRT consists of two critical blocks that differ
with regard to the specific response rules, and
the global score relies on the performance dif-
ference between these blocks. Finally, like IAT,
the RRT is reliable and easy to apply (De
Houwer et al., 2015, Tibboel et al., 2017).
However, the structural similarity with the
IAT also involves the risk that the RRT suffers
from similar flaws as the IAT (e.g., recoding).

Propositional Evaluation Paradigm

The most recent implicit measure of beliefs
follows a different rationale. While the previ-
ously introduced measurement procedures
more or less resembled the basic structure of
the IAT, the so-called Propositional Evaluation

Paradigm (PEP, Müller & Rothermund, 2019;
see also Wiswede et al., 2013) shares more
characteristics with priming measures. In the
PEP, each trial begins with a simple sentence
that is presented word by word (e.g., “Milk is
red”). Participants are instructed to read the
sentence. After a short blank, a target word
(either the word “true” or the word “false”)
has to be categorized as “true” or “false.”
Importantly, the prime sentence is completely
irrelevant for the decision that has to be made,
the task is simply to classify the target word.
Still, the PEP will reveal compatibility effects:
The sentence “Milk is red” is false, hence,
“false” is automatically activated. This facili-
tates the response if “false” is presented as the
target word. However, it interferes with correct
responding if “true” is presented as a target.
Similarly, if the prime is a sentence that is con-
sistent with participants’ beliefs, we would
observe faster and more accurate responding
to “true” as compared to “false.”

Of course, we are usually not interested in
implicit beliefs regarding factual knowledge.
The potential of an implicit measure of beliefs
like the PEP rather lies in more sensitive
domains, like beliefs regarding social groups.
These questions were addressed in a study by
Müller and Rothermund (2019). Here, the
PEP prime sentences were extracted from
established self-report measures of classic and
modern racism. The to-be-classified targets
were again the words “true” and “false.” In a
student sample, the PEP scores indicated an
endorsement of a tolerant and open stance
toward minorities, and a rejection of racist
attitudes. More precisely, responding with
“true” was facilitated when sentences like
“A multicultural Germany would be good.”
were shown as primes. On the other hand,
participants responded faster with “false”
when sentences like “Racist groups are no
longer a threat toward immigrants.” were pre-
sented. Again, the sentences themselves were
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completely irrelevant for the task. Still,
they were evaluated as true or false.
Unintentionally, beliefs affected responding.
In this sense, the PEP is an implicit measure
of beliefs. Importantly, there is variance in the
PEP response patterns across participants, and
this variance is predictive of self-reported
beliefs and behavioral intentions. More pre-
cisely, stronger endorsement of racist attitudes
on the PEP predicts (a) explicit endorsement of
these statements in the Classical Racism Scale
as well as the Modern Racism Scale, (b)
behavioral intentions to donate money to a
charity organization for refugees, and (c) pol-
itical orientation (Müller & Rothermund,
2019). As an implicit measure of beliefs, the
PEP overcomes the ambiguity of implicit
measures of associations.
Recent studies applied the PEP to measure

implicit beliefs regarding age stereotypes
(Huang & Rothermund, 2023a), age norms
(de Paula Couto & Rothermund, 2022; de
Paula Couto et al., 2022), and self-esteem
(Jusepeitis & Rothermund, 2023). These
studies demonstrate that the PEP is able to
reliably assess implicit beliefs that are inde-
pendent of their explicit counterparts, and
even have incremental predictive validity in
predicting outcome variables over and above
explicit measures of beliefs (Jusepeitis &
Rothermund, 2023).
To sum up, this section illustrated that

switching the focus from complex beliefs to
simple associations when introducing implicit
measures, might have obstructed the success of
these measures in predicting spontaneous
behavior. Apparently, processing of complex
propositional content can also occur in a
rapid, and automatic (i.e., implicit) fashion.
Studying these implicit beliefs, as well as
contextual and individual differences in the
automatic activation of these beliefs might
help us to overcome some of the limits that
are faced by implicit measures of association in

predicting behavior. Implicit measures of
beliefs are valid, and they provide a much
more differentiated view than implicit meas-
ures of associations. This implies that implicit
measures of beliefs have the potential to pre-
dict behavior over and above traditional impli-
cit measures – and also that they have the
potential to go beyond explicit attitudes and
beliefs in predicting behavior. In order to
explain the attitude–behavior gap, we should
thus not rely solely on associations. We have
to get beliefs back on board.

Increasing the Fit Between Predictor
and Criterion: The Context-
Dependency of Implicit Beliefs and
Their Relation to Real-Life Behavior

In the previous paragraphs, we addressed the
attitude–behavior gap by focusing on the val-
idity of the predictor, that is, implicit meas-
ures. However, this does not mean that
(the measurement of the) criterion should be
taken as a given. Dependent variables in rele-
vant studies often do not represent actual
behavior (Carlsson & Agerström, 2016;
Oswald et al., 2013). For example, many
studies use self-reports as a criterion. In
principle, there is nothing wrong with investi-
gating and predicting self-report data. Given
that indirect measures were introduced with
the ambition to overcome self-presentational
concerns that typically affect self-report
measures and/or to measure introspectively
less accessible traces of experience, however,
it seems somewhat odd to rely on self-reports
as the major criterion for predictive validity.
Certainly, assessing real behavior is difficult,
especially when it comes to interpersonal or
intergroup behavior that figures as a case
of discrimination.
This type of criticism of previous studies

potentially cuts in two ways: On the one hand,
some of the reported positive evidence for the
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incremental validity of implicit measures in
predicting critical behaviors can be discounted
on the grounds that these critical behaviors
were simply not assessed. Some studies did
not assess any criterion variables and inter-
preted the mere existence of an effect on a
so-called implicit bias measure as sufficient
evidence to claim discrimination, which is def-
initely a misunderstanding: An IAT effect is
not evidence for racial bias or discriminatory
behavior – it is just a response time difference
in a categorization task that is done on a com-
puter (e.g., Arkes & Tetlock, 2004). Other
studies used self-report measures or other
indirect indicators as criteria (e.g., hypothet-
ical intentions to do or not do something, or
activation of certain brain regions) instead
of assessing the behavior of interest that
reflects real discrimination or impulsivity.
In these cases, alternative and more trivial
explanations might be brought up to account
for these positive relations, without having to
assume that there is a relation to real bias and
discrimination (e.g., Oswald et al., 2013).
On the other hand, null findings regarding

the predictive validity of implicit measures
might similarly be discounted on the grounds
that if the critical criterion variable was not –
or not properly – assessed, then not finding a
relation does not speak against the predictive
validity of the predictor for the criterion in
question either. In this regard, a crucial issue
regards the fit between predictor and criterion
(Payne et al., 2008). Implicit measures usually
do not provide contextual information and
capture attitudes, stereotypes or beliefs in
only a very general fashion. This type of global
assessment of “the” attitude toward, for
instance, Blacks, women, gays, or older people
ignores the fact that more or less all attitudes,
beliefs, and stereotypes are context-dependent:
they become activated and influence behavior
in a highly situation-specific way (Blair,
2002; Casper, Rothermund & Wentura, 2010,

2011; Gawronski & Cesario, 2013; Huang
& Rothermund, 2022, 2023b; Kornadt &
Rothermund, 2011, 2015; Müller &
Rothermund, 2012; Wigboldus et al., 2003).
Assessing implicit biases in a global way – that
is, in a situational vacuum – will thus often be
not specific enough to predict a particular
behavior toward a specific attitude object in a
certain situation (Blanton & Jaccard, 2015).

One possibility to increase correspondence
between implicit measures and behavioral cri-
teria is to measure and to aggregate several
behavioral outcomes over different situations,
time points, and target objects in order to get a
more general behavioral criterion (e.g., of dis-
criminatory behavior; Ajzen 1991). Another
and maybe more economic possibility to
increase correspondence would be to context-
ualize attitude assessment with the IAT by
incorporating context information in the pro-
cedure (e.g., Blanton & Jaccard, 2015) and to
use these contextualized measures to predict
behaviors in corresponding real-life situations.
In this regard, we recommend using measures
that use dual primes (Casper et al., 2010, 2011;
Huang & Rothermund, 2023b), combining
context and category information, in the
assessment of automatic evaluations, or to spe-
cify context-dependent evaluative meanings
when choosing attribute categories in the IAT
(Kornadt et al., 2016).
To sum up, in order to investigate the

potential of implicit measures for explaining
and closing the attitude–behavior gap,
both predictors (implicit attitudes and desires)
and criterion variables (e.g., discriminatory
behaviors) have to be assessed in a reliable,
valid, and contextualized fashion. Future
research has to face the challenge to improve
both the assessment of predictor and criterion
variables, and to come up with assessment
procedures that adequately reflect the situ-
ational embeddedness of attitudes as well
as behavior.
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Closing Thoughts

In this chapter, we presented an overview of
possible reasons for the weak relationship
between implicit measures like the IAT and
behavioral criteria like discriminatory behavior.
We outlined that the weak predictive value of
implicit measures is due (1) to extraneous influ-
ences like recoding, (2) to the measurement of
liking instead of wanting, (3) to the measure-
ment of associations instead of complex beliefs,
and (4) to the lack of context-dependency and
domain-specificity in the assessment of implicit
biases (cf. Meissner et al., 2019). For each prob-
lem, we presented precise solutions (see
Table 18.1 for an overview). That is, we sug-
gested to switch to procedural variations that
minimize extraneous influences (i.e., the SB-
IAT, Teige-Mocigemba et al., 2008; and the
IAT-RF; Rothermund et al., 2009), and to
apply sophisticated analysis tools (i.e., the
ReAL model, Meissner & Rothermund, 2013)
in order to separate relevant processes from
extraneous influences. Furthermore, we pre-
sented an implicit measure that goes beyond
purely evaluative associations and quantifies
actual wanting in an implicit fashion (i.e., the
W-IAT, Koranyi et al., 2017). Third, we
pointed to implicit measures of beliefs (e.g.,
the PEP, Müller & Rothermund, 2019) that
allow a more differentiated view on individual
attitudes and values than measures of associ-
ations. Finally, we sketched that contextualized
measures might be more adequate in assessing
the structure of implicit beliefs and their impli-
cations for behavior (Casper et al., 2011;
Kornadt et al., 2016). In sum, each of the pre-
sented advances has the potential to increase
the predictive power of implicit measures sub-
stantially. Future research also has to clarify
whether a combination of these approaches
may lead to further improvement.
So, what are the implications of these

reflections for our understanding of the

attitude–behavior gap and of the failure of
existing research on implicit biases to close this
gap? Apparently, early measurement attempts
suffer from important shortcomings, and for
decades, research did not fully take into
account the complexity of those measures.
The reason for this reluctance to identify,
accept, and creatively address these issues
may stem from a tendency to cling to those
measures that are familiar and easy to apply.
This somewhat conservative attitude, however,
has brought research on implicit biases into
a troublesome situation. However, by now,
our toolbox has been enriched with promising,
more sophisticated methods and procedures
that researchers should eagerly adopt and
adapt to their specific research questions.
Future research should thus switch its focus.
We have tried to improve our understanding of
those measures, we have to consider the prob-
lems that they face, and we have to optimize
them. Hence, if recent meta-analytical findings
tempted some researchers to drop implicit
measures from their agenda because they have
not fulfilled their expectations, we would inter-
fere with a definite: Don’t! We are not even
close to the point of making a definitive deci-
sion on this issue. We definitely don’t know
enough, and we have not yet exploited the full
potential that is inherent in the “implicit”
approach to social cognition and behavior.
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