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Abstract
The recent exchange about implicit attitudes is an acute reminder of the need to pay research
attention to the correlation between implicit attitudes and overt behavior. Current implicit
measures are excellent to detect evaluatively relevant associations arising from specific and
variable internal states and predict judgments when people lack the motivation and ability to
control those judgments. However, there is no convincing evidence of a strong correlation
between such implicit attitudes and overt behavior when people’s ability and motivation to
control the influence of these attitudes is low. Researchers should improve implicit measures by
better integrating action, target, level, and context into the measurement procedures and then
reexamine if these improved measures predict socially undesirable behaviors when ability and

motivation to control behavior are low.
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It’s Time to Do More Research on the Attitude-Behavior Relation:
A Commentary on the Implicit Attitude Research and Implicit Measures

Implicit attitudes and implicit measures of attitudes have received research attention both
within and outside the field of psychology for several decades. Brownstein, Madva, and
Gawronski’s interesting exchange with Machery presents two distinct points of view about
implicit attitude measures and their contributions to attitude research. Brownstein et al. (2019)
view implicit measures as a useful psychological instrument and have optimistic expectations for
their future, whereas Machery (2021) presents a pessimistic assessment of the reliability and
validity of these measures. Specifically, Machery highlights what he describes as the
“anomalies” of implicit measures, including low validity, low reliability, low predictive power,
and limited casual efficacy. These “anomalies” are addressed point-by-point in a follow-up
response from Gawronski, Brownstein, and Madva (2022), who conclude that each “anomaly” is
to be expected because implicit measures capture transient states instead of traits. Machery
(2022) responds unconvinced, highlighting that the field of implicit attitudes has failed to
accomplish its initial goal of measuring hidden attitudes in a reliable and valid way.

This debate is not new, as similar points have been raised before (Schimmack, 2021;
Arkes & Tetlock, 2004; Tetlock & Mitchell, 2009; Blanton et al., 2007; Blanton et al., 2009).
However, moving the field forward will require an agreement on how to settle outstanding
questions. In this article, we analyze some of the evidence addressed in the target articles. We
also review what implicit attitudes measures capture and describe possible avenues for empirical

resolution of this debate.
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The Definition of the Object Being Measured

The psychology of attitudes and attitude measurement has become a prominent and
intellectually diverse field since its emergence in the 1920s (McGuire, 1986; Bolton & Danziger,
1991). One of the difficulties of measuring attitudes, however, is that people are generally
unwilling to report attitudes that are socially undesirable. In fact, obtaining accurate measures of
attitudes such as racial prejudice through explicit self-report is typically unsatisfying. In addition
to people concealing some of their attitudes, they are often not fully aware of others and can
construct socially desirable attitudes anew based on information from memory or the external
environment (Schwarz, 2007; Schwarz & Bohner, 2007). Consequently, the challenge of how to
measure socially undesirable attitudes such as racial prejudice remains.

One important milestone in implicit cognition research was Greenwald, McGhee, and
Schwartz’s (1998) development and validation of the Implicit Association Test (IAT), which
quickly became the most widely used instrument to measure the newly defined implicit attitude.
At the time, Greenwald and his colleagues stated that the IAT could gauge individual differences
in people’s positive and negative associations with an object even though people may not be
aware of these associations. Although many scholars gladly accepted this notion, others were
surprised by the IAT results and began to question what the instrument captures.

We wholeheartedly agree with Gawronski, Brownstein, and Madva on the need to
understand whether the IAT captures hidden attitudes. With the advent of implicit attitude
training to the workplace, this understanding is not only important to the field of psychology but
also to society. Gawronski, Brownstein, and Madva’s definition of implicit measures as behavior
is unquestionably correct and helps to examine the IAT’s validity. We concur that test-retest

reliability is likely to be low when a measure reflects variable contextual cues, in addition to
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being a function of individual, trait-like factors. We also agree that predictive validity is likely to
be low if implicit measures vary across contexts.

Implicit attitude measures are best described as reflecting the temporary activation of
knowledge stored in memory. This knowledge is largely related to the cultural milieu and social
environments people inhabit, a point made early after the development of the IAT (Fazio &
Olson, 2003; Olson & Fazio, 2004; Dambrun et al., 2008). In addition to the cultural bases of
associations in memory, knowledge about social groups is related to personal experiences, and
the activation of any representation varies with context (Rosseel et al., 2019; Olson & Fazio,
2004). Critical to the interpretation of implicit measures, the knowledge people recruit to respond
to the IAT has evaluative implications because the measures present unambiguous evaluative
concepts such as “good” and “bad.” However, the knowledge activated is not identical to a
summary attitude that categorizes the object or social group as “good” or “bad.” Rather, implicit
measures are like beliefs, affective reactions, and evaluations about different facets of an object.
Classic models of attitudes and beliefs have shown that attitudes can be described as a summary
evaluation of different beliefs, experiences, and feelings (Albarracin, 2021; Eagly & Chaiken,
1993). A group may be perceived to be aggressive, loud, and musical, and the evaluation of each
these attributes will ultimately determine the summary attitude toward the group. However, the
beliefs and evaluations of the attributes are not themselves summary attitudes', nor do they
always contribute to summary attitudes in the same way. The complexity of these representations
is likely to lead to less reliable implicit measures than one would obtain for summary attitudes.
The Evidence about Test-Retest Reliability, Predictive Validity, and Casual Efficacy

We appreciate that Machery provided a thorough examination of the reliability, validity,

predictive power, and causal efficacy of implicit measures. With respect to reliability, Gawronski
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and colleagues are correct that different contexts and times should bring up different associations
and that the correlation among these associations cannot be expected to conform to the patterns
of personality traits. In fact, the attitude research tradition departs from the personality
scholarship in that attitudes are typically assessed for internal consistency at a single time point
because many attitudes fluctuate along with social and historical changes. Thus, if summary
measures of an object change over time, the complex associations gauged in implicit attitude
measures should change even more.

We concur with Gawronski and colleagues that, for the same reasons, the predictive
validity of implicit measures may be low when implicit measures and behaviors are obtained in
different sessions. However, this area deserves scrutiny because most criterion measures are
obtained in the same session as the implicit measures. In Table 1, we summarize the
characteristics and main findings from all major meta-analyses of the correlations between
implicit measures and behaviors. Across four meta-analyses, the correlation between implicit
measures and behavioral criteria is modest (r ranging from .10 to .28) and lower than the
associations between explicit attitudes and behaviors, (r ranging from.24 to .54; Aizen, Fishbein,
Lohmann, & Albarracin, 2019, and average r = .67 for attitudes toward the behavior; Albarracin
etal., 2001).

The meta-analyses of the implicit attitude-behavior correlation have important limitation.
Specifically, the behavioral outcome is often loosely defined and sometimes departs from the
norm in examinations of the correlation between explicit attitudes and behaviors (Glasman &
Albarracin, 2006; Albarracin et al., 2001). In particular, both Greenwald et al. (2009) and
Cameron et al. (2012) included behavioral intentions and judgments as “behavioral outcomes,”

whereas meta-analyses of explicit attitudes and behaviors have required overt behaviors such as



RESEARCH ON THE ATTITUDE-BEHAVIOR RELATION 7

purchasing a product, initiating an interaction, or performing a particular health behavior (see
e.g., Glasman & Albarracin, 2006). Although Oswald et al. (2013) and Kurdi et al. (2019)
reported including only behaviors, neither provided an operational definition of what behaviors
were included.

If one is to take Cameron et al.’s (2012) meta-analysis of evaluative priming as an
illustration, among a subset of 11 included reports that tested within-studies moderators, only
five contributed overt behaviors, namely consumption of food, prosocial behavior, rejection of
proposals in ultimatum games, drinking behavior, and behavior in a cyber ball game. The
correlations between implicit measures and these behaviors ranged from .17 to .71, with the
highest correlation involving attitudes towards alcoholic beverages. The strength of this specific
correlation is notable and points to the possibility that affective associations with alcoholic
beverages indeed drive behavioral choices. A likely reason is that consumers are likely to choose
beer based on taste, temperature, and texture, whereas the decision to hire a white or Black
candidate for a job is undoubtedly more complex. However, the variability of these correlations
does not seem to be a function of measurement time because the behaviors in question were
assessed in the same session as the implicit measures.

Another meta-analysis examined the success of procedures to change implicit measures
by considering change in attitudes and behaviors (Forscher et al., 2019). In this synthesis, which
did include measures of overt behavior, implicit bias training successfully changed implicit
attitudes but had no overall impact on behaviors. These findings suggest that changes in implicit
measures do not necessarily translate into changes of overt behaviors, and thus provide an
additional layer of evidence that, in their current form, implicit measures are weakly correlated

with overt behavior.
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One problem with implicit measures is that neither a strong nor a weak association can
conclusively support their validity and utility. In a case of “dammed if you do, dammed if you
don’t,” the ideal result is neither a strong nor a weak correlation. In fact, the best evidence to
support the utility of these measures would be for implicit attitudes to predict behavior over and
above explicit attitudes when people try to conceal their real attitudes but for the implicit-
attitude-behavior correlation to be as strong as the explicit-attitude-behavior correlation when
behavior is neutral or socially desirable. The meta-analysis by Cameron et al. (2012), although
important, has insufficient data to fully test this dissociation for overt behavior, and primary
studies examining this dissociation have been criticized in the past (McConnell & Leibold, 2001;
Blanton et al., 2009). However, their synthesis does have enough data to conclude that implicit
attitudes are more strongly correlated with either judgments or behaviors in situations in which
people are unlikely to control those judgments or behaviors.

All in all, implicit measures seem to be excellent instruments to understand activation of
evaluatively relevant associations in specific contexts. However, using implicit measures to tap
socially undesirable attitudes and predict overt behaviors will require further evidence of strong
implicit-attitude-behavior correspondence in contexts where explicit attitudes do not predict the
behavior. Meta-analyses and future primary studies should include measures of overt behaviors
rather than rely on behavioral intention, trait judgments, or reports of anxiety (e.g., in Cameron et
al., 2012).

How to Design Implicit Measures that Might Predict Behavior

Measures of implicit attitudes that predict overt behavior may benefit from applying the

same methodological principles that were useful to resolve the attitude-behavior correspondence

debate decades ago. For attitudes to predict behavior, the two measures must involve the same
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action, target, time, and context (Ajzen & Fishbein, 1977; Ajzen & Fishbein, 1980). The
measures should also be at the same level of specificity, such that a general attitude will predict a
collection of behaviors more than a specific one (Fishbein & Ajzen, 1974). An additional
complication for implicit attitudes is whether the names or pictures introduced in the implicit
measure tap the beliefs or affective reactions that are activated at the time a behavioral decision
is made. This problem is not simple, as the presentations in the test may not always match
internal representations. To address a similar problem, Ajzen and Fishbein (1980) designed
clear-cut procedures to choose what beliefs underlie an explicit attitude in a specific context.
Similar methods could be explored for implicit attitudes.

In sum, attitude measures, either explicit or implicit, should predict behavioral outcomes
more strongly when the measures correspond in level of specificity, time, target, action, and
context. To enhance correspondence, implicit measures of attitudes should specify a behavior
(e.g., refusing to help a Black homeless person) instead of a general target (e.g., Black people).
In addition, if discrimination is more likely in private than in public (Gaertner & Dovidio, 1977;
Saucier et al., 2005), this contextual factor should be integrated into implicit bias measures
(Meissner et al., 2019). As one example, Kornadt et al.(2016) used the IAT to assess age
stereotypes in different life domains (i.e., family domain and health domain) and for different
age groups (i.e., younger, middle-aged, and older adults) and found distinct patterns across
domains, highlighting the importance of contextual factors in implicit measures.

Developing other measures to predict socially undesirable behaviors may be useful as
well. One possible direction would be to assess the attitude toward socially undesirable inactions
instead of actions. Compared to actions, inactions are often seen as less intentional (Rosset,

2008; Sunderrajan & Albarracin, 2021), appear less consequential (Baron & Ritov, 2004),
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receive less attention (Kahneman & Miller, 1986), elicit weaker emotional reactions (Landman,
1987; Zhou et al., 2010), and are judged as less negative even in the presence of undesirable
outcomes (Sunderrajan & Albarracin, 2021). Therefore, people are likely to be more concerned
with controlling their disposition toward socially undesirable actions than inactions. For
example, the action of ridiculing a member from a minority group at a party should be judged
more negatively and appear more consequential than the inaction of not approaching a member
of the group at the same party. Therefore, people might be more willing to report their attitude
toward inactions more accurately, and these attitudes may predict those inactions as well as
active behaviors such as discrimination.
Final Note

The recent commentaries by Brownstein, Madva, and Gawronski and by Machery lead us
to recommend increasing research attention to the correlation between implicit attitudes and
overt behavior. In their present form, implicit measures are excellent instruments to gauge
evaluatively relevant associations in specific contexts. Implicit attitudes also influence judgments
of objects and persons when people fail to control the influence of their implicit attitudes
(Cameron et al., 2012). However, past research on the association between implicit attitudes and
overt behaviors has not clearly ascertained whether this association is stronger when people’s
ability and motivation to control the influence of their attitudes is lower than when it is higher.
By improving implicit measures by measuring action, target, level, and context and ensuring
high measurement correspondence with behavioral measures, future research should be able to

settle this debate.
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Table 1
Summary of Existing Meta-Analyses of Correlations between Implicit Attitudes and Behavior

Short Reference Type of Type of Outcome r k
Implicit
Measure
Greenwald IAT Behavior, reported r=0.274 184
et al. (2009) behavior, judgment,
physiological
measures
Cameron et Sequential Behavior, intention, r=0.28 167
al. (2012) Priming judgement
Oswald et al. IAT Outcomes that r=0.14 298
(2013) arguably measured

some form of
discrimination
Kurdi et al., IAT Behavior towards a r=0.10 217
(2019) group or members
from a group
r = Pearson’s correlation involving implicit attitudes and behavioral criteria;
k = Number of reports included
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"In philosophy, a belief is often understood as a propositional attitude that some proposition
about the world is true. But in this article, the attitudes we refer to describe much broader and
more complex attitudes that summarize all the beliefs, experiences and feelings, which is in line

with the definition of attitudes in social psychology.



