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A common definition specifies attitude as “a
psychological tendency that is expressed by evaluating
a particular entity with some degree of favor or
disfavor” (Eagly & Chaiken, 2007, p. 582). A major
theme in attitude research pertains to the unawareness
of different aspects of attitudes. Is it possible to hold an
attitude without being aware of that attitude? Can
environmental stimuli influence attitudes outside of
awareness? And can attitudes influence behavioral
responses in a manner that evades awareness? The
current article provides an analysis of evidence relevant
to these questions. To this end, we first describe the
conceptual framework to organize our analysis and then
review evidence pertaining to the three questions
above. Counter to the prevalence of claims about
unawareness in the attitude literature, our analysis
reveals that strong empirical evidence for these claims
is surprisingly scarce. We conclude our analysis with a
discussion of the most likely aspects of attitudes that
people may be unaware of; their relation to contextual
factors that might influence evaluative responses
outside of awareness; open questions about the
(un)awareness of attitudes, their environmental causes,
and their behavioral effects; and methodological
recommendations for future research that aims to
provide more compelling evidence for aspects of
attitudes that may evade awareness.

Conceptual Framework

An important aspect of the above-cited definition is
the distinction between atfifude as a latent mental
construct and the behavioral expression of latent
attitudes in overt evaluative responses (Eagly &
Chaiken, 2007).! This distinction stipulates that
measures of evaluative responses should not be treated

' Another important aspect is that attitudes can have affective,
cognitive, and motivational bases. However, whether a given attitude
arises from affective, cognitive, or motivational processes is an

as direct indicators of attitudes, because variance in
evaluative responses can be due to various other factors,
and behavioral expressions of attitudes can be disrupted
by non-attitudinal factors (see Calanchini, 2020; De
Houwer et al., 2013). Thus, when studying attitudes, it
is important to always consider the extent to which
observed differences in evaluative responses are driven
by genuine differences in underlying attitudes or by
other non-attitudinal factors.

Expanding on the definition of attitude, it is possible
to distinguish between three aspects of an attitude for
which people may lack awareness (Gawronski &
Bodenhausen, 2012): the attitude itself, its
environmental causes, and its behavioral effects (see
Figure 1). Although establishing unawareness can be a
difficult methodological endeavor, a common approach
to investigate unawareness of a psychological entity X
is to test whether participants can report X (Nisbett &
Wilson, 1977; Timmermans & Cleeremans, 2015). To
the extent that there is a discrepancy between X and
people’s self-report of X, unawareness would provide a
potential explanation for the observed discrepancy (see
Gawronski & Bodenhausen, 2015). However,
inferences of unawareness additionally require that
there is no alternative explanation that may account for
the observed discrepancy. For example, while some
discrepancies between X and people’s self-report of X
may reflect a genuine inability to report X, other
discrepancies may reflect a motivationally driven
unwillingness to report X, low correspondence between
measures, low measurement reliability, or low
sensitivity in capturing the to-be-measured constructs.
Although inferences of unawareness would seem
justified in cases involving a genuine inability to report
X, they would be premature and potentially

empirical question that goes beyond the definition of the attitude
construct.
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unwarranted in the other cases. Thus, when interpreting
discrepancies between X and self-reports of X as
evidence for unawareness, it is critical to always rule
out alternative explanations for the observed
discrepancies.

Expanding on these considerations, unawareness
claims for the three aspects can be linked to specific
empirical questions. Regarding the presumed
unawareness of attitudes, the central question is
whether there is evidence for attitudes that people are
unable to report. Regarding the presumed unawareness
of the environmental causes of attitudes, the central
question is whether there is evidence for environmental
influences on attitudes when people are unable to report
the stimulus event that is responsible for their attitude
or the causal impact of a stimulus event on their
attitude. Finally, regarding the presumed unawareness
of the behavioral effects of attitudes, the central
question is whether there is evidence that attitudes can
influence behavior when people are unable to report this
behavior or the causal impact of their attitudes on their
behavior.

Unawareness of Attitudes

A widespread assumption in the attitude literature is
that people can have attitudes that they do not know
they have—or put differently: people often do not know
that they like or dislike something. In addition to being
of great theoretical and practical interest, the question
of whether people can be unaware of their attitudes
constitutes the most fundamental one for the current
analysis, because it is logically impossible to have
accurate knowledge about the environmental causes or
behavioral effects of an attitude if one is unaware of the
attitude itself (Gawronski & Bodenhausen, 2012).

To empirically establish unawareness of an attitude,
research requires an indicator of actual (dis)liking and
a measure of people’s beliefs about their (dis)liking.
The most common approach is to compare responses on
so-called “objective” and “subjective” measures of
(dis)liking, with discrepancies between the two being
interpreted as evidence for unawareness. A central
assumption underlying this approach is that the
objective indicator of (dis)liking can be used as a
normative criterion for judging the (in)accuracy of
participants’ subjective reports of their (dis)liking
(Kruglanski, 1989). But how do we know that objective
indicators capture a person’s (dis)liking of an object
better than the person’s subjective self-report? This
question highlights the delicate issue that inferences of
unawareness are often based on claims by researchers
that they know better what their participants like or
dislike than the participants themselves, which
fundamentally depends on the validity of the so-called
“objective” measure. To the extent that the validity of
the “objective” measure seems questionable, inferences

of unawareness would be based on a weak foundation,
which can lead to inaccurate attitude theories
(Gawronski & Bodenhausen, 2015) and potentially
harmful consequences at the individual and the societal
level (Cameron et al., 2010; Daumeyer et al., 2019).

Another important issue for the interpretation of
discrepancies between objective and subjective
measures is that the two measures have similarly high
reliability and sensitivity (Shanks & St. John, 1994),
use the same attitudinal stimuli (Gawronski, 2019), and
are not confounded with other factors that are different
from awareness, such as the timing of responding to the
focal stimuli (Moors, 2016). Otherwise, discrepancies
between objective and subjective measures may be
driven by any of these factors, which undermines
inferences of unawareness.

Physiological vs. Self-Report Measures

One approach based on the distinction between
objective and subjective measures is to treat
physiological responses to an object as objective
indicators of attitudes, and responses on self-report
measures as subjective indicators of participants’
beliefs about their attitudes (Cunningham et al., 2009;
Ito & Cacioppo, 2007). To the extent that responses on
the two measures diverge, participants are often
assumed to be unaware of the attitudes captured by the
physiological measure.

Although this may be the case, there are several
issues that undermine straightforward inferences of
unawareness from dissociations between physiological
and self-report measures. First, many physiological
measures capture responses to stimuli that are much
faster than responses on traditional self-report measures
(e.g., event-related potentials). In these cases,
discrepancies between physiological and self-report
measures may be driven by differences in the time-
window of measured responses rather than lack of
awareness (Cunningham et al., 2007; Moors, 2016).
Second, many physiological measures suffer from low
reliability, which is less common for traditional self-
report measures (Krosnick et al., 2005). This difference
can lead to systematic dissociations for simple
methodological reasons that have nothing to do with
lack of awareness (i.e., reliability problem; see Shanks
& St. John, 1994). Third, to serve as an “objective”
indicator of attitudes, a physiological measure must
capture responses along the valence dimension rather
than responses along other dimensions (e.g., arousal).
Thus, if responses on a physiological and a self-report
measure do not align, a potential explanation is that the
physiological measure captures responses along a
dimension that is different from valence (i.e., sensitivity
problem; see Shanks & St. John, 1994). Fourth,
although the latter problem can be addressed via
thorough wvalidation of the physiological measure,
studies on the construct validity of physiological
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measures require knowledge about the valence of the
utilized stimuli. Yet, this knowledge typically comes
from studies using self-report measures (e.g., Lang et
al., 2008), which leads to an inferential paradox for
research that relies on physiological measures to study
unawareness of attitudes. To ensure that a physiological
measure captures responses along the valence
dimension, responses on the measure must converge to
those on self-report measures. Yet, to demonstrate
unawareness of attitudes, responses on physiological
measures need to diverge from those on self-report
measures. Together, these issues create major problems
for research that aims to demonstrate unawareness of
attitudes via discrepancies between physiological and
self-report measures. These problems may at least
partly explain why recent research on unawareness of
attitudes has moved away from treating physiological
measures as objective indicators of attitudes.

Indirect vs. Direct Measures

A much more popular approach to study unawareness
of attitudes is to compare self-reported evaluations on
direct measures to responses on a particular type of
indirect measures, such as the Implicit Association Test
(IAT; Greenwald et al., 1998), the Evaluative Priming
Task (EPT; Fazio et al, 1995), and the Affect
Misattribution Procedure (AMP; Payne et al., 2005).
The background assumption underlying this approach
is that responses on indirect measures can be treated as
objective indicators of attitudes, whereas responses on
direct measures are subjective indicators of
participants’ beliefs about their attitudes. Thus, in line
with the argument outlined at the beginning of this
section, discrepancies between direct and indirect
measures have been claimed to reflect unawareness of
attitudes captured by indirect measures, which is
reflected in descriptions of the relevant instruments as
implicit measures and the attitudes captured by these
instruments as implicit attitudes (Gawronski &
Brannon, 2019; for a critique of the implicit
terminology, see Corneille & Hiitter, 2020).

Inferences of unawareness from discrepancies
between direct and indirect measures suffer from the
same problems outlined for physiological measures.
First, responses on many indirect measures (e.g., AT,
EPT) are much faster than responses on direct
measures. Hence, discrepancies between the two kinds
of measures may be driven by differences in the time-
window of measured responses rather than lack of
awareness (Cunningham et al., 2007; Ranganath et al.,
2008). Second, many indirect measures suffer from low
reliability, the only exception being the IAT and the
AMP (Gawronski & De Houwer, 2014; Greenwald &
Lai, 2020). Thus, for indirect measures with low
reliability, dissociations to direct measures may be
driven by differences in their reliability rather than lack
of awareness (Cunningham et al., 2001). Third, like

physiological measures, the validity of most indirect
measures has been established via stimuli of known
valence, and this knowledge came from studies using
self-report measures (e.g., Fazio et al., 1986;
Greenwald et al., 1998; Payne et al., 2005). This issue
creates the same inferential paradox described for
physiological measures. On the one hand, responses on
direct and indirect measures must converge to confirm
the construct validity of the indirect measure. On the
other hand, responses on the two kinds of measures
must diverge to demonstrate unawareness of attitudes.
Moreover, when convergence is demonstrated for some
stimuli (e.g., flowers and insects) and divergence is
found for other stimuli (e.g., Black and White faces),
the observed differences across content domains open
the door for alternative explanations that do not involve
claims of unawareness. In line with this concern, some
have argued that discrepancies between direct and
indirect measures reflect unwillingness rather than
inability to report one’s personal attitudes (e.g., Dunton
& Fazio, 1997; Nier, 2005; M. A. Olson et al., 2007),
although claims that indirect measures are immune to
strategic control have been disputed (e.g., Calanchini,
2020; Corneille & Lush, 2023; Gawronski et al., 2007).
Fourth, direct and indirect measures tend to differ in
terms of various structural features, rendering
dissociations between the two kinds of measures
conceptually ambiguous (Payne et al., 2008). The
significance of this concern is supported by studies
showing that at least some dissociations between direct
and indirect measures disappear when confounds with
structural task characteristics are eliminated (e.g., Béna
et al., 2022).

Another concern is that deliberate evaluations on
direct measures are influenced by various response-
related factors that do not affect spontaneous
evaluations on indirect measures to the same extent
(Fazio, 2007; Gawronski & Bodenhausen, 2006). Thus,
dissociations between the two kinds of measures may
be driven by any of these response-related factors rather
than lack of awareness. Hahn at al. (2014) aimed to
address this ambiguity by asking participants to predict
their preferences for different social groups on several
IATs before they completed those IATs. Participants
showed high accuracy in predicting their IAT scores
regardless of their prior experience with the IAT,
regardless of how much information they received
about the IAT, and regardless of whether the IAT was
introduced as a measure of true beliefs or cultural
associations (see Gawronski et al., 2008; M. A. Olson
et al,, 2009). Moreover, participants showed high
accuracy in predicting their IAT scores although self-
reported evaluations on direct measures showed the
same small correlations with IAT scores found in prior
research (for meta-analyses, see Cameron et al., 2012;
Hofmann et al., 2005). Together, these results pose a
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challenge to the idea that indirect measures such as the
IAT capture attitudes that people do not know they
have.

A noteworthy aspect of Hahn et al.’s (2014) findings
is that participants showed high accuracy in predicting
their personal patterns of IAT scores at a within-
subjects level, but they were much less accurate in
predicting their scores on a particular IAT at a between-
subjects level. Put differently, although participants
were highly accurate in predicting their personal rank
order of preferences in the completed IATs (e.g., that
their preference for White over Black people was
stronger than their preference for White over Hispanic
people), they were less accurate in predicting how their
preference on a given IAT compares to that of the other
participants in the sample (e.g., that their preference for
White over Black people is stronger compared to the
majority of the other participants in the sample). This
difference is important, because it illustrates an inherent
problem of between-subjects approaches in research on
unawareness of attitudes. To obtain high convergence
between an objective and a subjective measure at a
between-subjects level, participants not only need to
know their attitude toward the focal object (e.g., how
much they like apples); they also need to know how
their attitude compares to the attitudes of the other
participants in the sample (e.g., how their liking of
apples compares to the liking of apples among the other
participants). Thus, low convergence in between-
subjects designs may not necessarily reflect
unawareness of the attitude; it may also reflect limited
knowledge about the attitudes of the other participants
(see Goffin & Olson, 2011; J. M. Olson et al., 2007).
This situation is different in within-subjects designs that
focus on attitudes toward multiple objects among
individual participants (e.g., Hahn et al., 2014; Hahn &
Gawronski, 2019). To obtain high convergence
between objective and subjective measures for multiple
objects at a within-subjects level, participants must
know how their attitude toward one object compares to
their attitude toward other objects (e.g., how much they
like apples compared to oranges, bananas, mangos,
etc.), but they do not have to know anything about the
other participants in the sample. These issues have to be
considered when interpreting findings of studies that
used between-subjects designs to establish unawareness
of attitudes (see Hahn & Goedderz, 2020).

The high level of accuracy in the prediction of IAT
scores appears to conflict with evidence that
participants tend to be rather surprised when they
receive feedback about their performance (e.g., when
they learn that they have a strong preference for White
over Black people; see Goedderz & Hahn, 2022).
Anecdotes of such surprise reactions have been
interpreted as evidence that people are unaware of the
attitudes captured by the IAT (e.g., Banaji, 2011,

Krickel, 2018), which seems difficult to reconcile with
the conclusion that high accuracy in the prediction of
IAT scores demonstrates awareness. To resolve this
apparent contradiction, it is worth noting that surprise
reactions in response to IAT feedback merely reflect a
discrepancy between participants’ verbal quantification
of their subjective preference (e.g., moderate
preference for White over Black people) and the
experimenters’ verbal quantification of the obtained
measurement score (e.g., strong preference for White
over Black people). Hence, participants may be
surprised about their IAT feedback, not because they
are unaware of their attitudes, but because the metric
underlying their verbal quantification does not match
the metric underlying the verbal quantification in the
feedback they receive (Gawronski, 2019). Consistent
with this argument, Hahn et al. (2014) found that,
although participants were highly accurate in predicting
their IAT scores, the metric underlying their verbal
quantifications “stretched” the metric commonly used
to convert numeric IAT scores into verbal feedback.
Because labeling conventions for what should be
considered a “weak,” “moderate,” or “strong” bias are
entirely arbitrary in the sense that there is no objective
basis to treat one metric as “correct” and another one as
“incorrect” (Kruglanski, 1989), interpretations of
surprise reactions as evidence for unawareness are
based on a questionable normative premise (Gawronski
et al., 2022a). These concerns are further supported by
evidence that the standard algorithm to calculate IAT
scores dramatically inflates their size (Wolsiefer et al.,
2017), suggesting that the mismatch in verbal
quantifications underlying surprise responses is rooted
in a systematic distortion of IAT feedback, not
unawareness of attitudes.
Revealed vs. Stated Preferences

An alternative to using indirect measures as
“objective” indicators of attitudes is to compare
evaluative responses on self-report measures to other
behavioral expressions of attitudes that do not involve
self-report (e.g., consumption behavior, purchasing
decisions). This approach is captured by the distinction
between stated and revealed preferences (De Corte et
al.,2021). For example, stated and revealed preferences
for popcorn would be discrepant if self-reported liking
of popcorn is unrelated to actual popcorn consumption
(e.g., Neal et al.,, 2011). Although the distinction is
more common in research on consumer behavior than
research on attitudes, discrepancies between stated and
revealed preferences have been interpreted as evidence
that people sometimes do not know what they like or
dislike (for examples in research on romantic attraction,
see Eastwick & Finkel, 2008). Although this may the
case, such inferences must be treated with caution in the
absence of further evidence. A widely accepted notion
in research on attitude-behavior relations is that
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attitudes do not influence behavior in a direct,
unconditional manner and that behavior is influenced
by various other factors beyond attitudes (Ajzen &
Kruglanski, 2019; Fazio 1990). Although it is possible
that discrepancies between stated and revealed
preferences reflect people’s unawareness of their
attitudes, the known complexity of attitude-behavior
relations renders such inferences premature without
additional data that rule out other factors as the cause of
the observed discrepancies (e.g., social norms,
perceived behavioral control). Thus, inferences of
unawareness from discrepancies between stated and
revealed preferences have to be evaluated in the context
of extant theories of attitude-behavior relations and the
proposed factors that moderate attitude-behavior
relations. To our knowledge, there is no empirical work
that has systematically addressed these issues.
Discrepant Self-Reports

The preceding sections illustrate the problems of
treating physiological measures, indirect measures such
as the IAT, and measures of revealed preferences as
objective indicators of attitudes for inferences of
unawareness. An alternative to comparing responses
across measures that do versus do not involve self-
reports is to compare responses across two self-report
measures. One example involves  potential
discrepancies between self-reported evaluations of
types and tokens (see Ledgerwood et al., 2018, 2020).
Whereas types are classes of objects, tokens are
individual instances of a class of objects. Operationally,
the distinction is captured by the difference between
measures involving evaluations of an abstract category
and measures involving evaluations of individual
exemplars of that category.

Discrepancies in self-reported evaluations of types
versus tokens may arise for several reasons. First, types
and tokens may be considered conceptually distinct
attitude objects, in that an abstract category is not the
same as the aggregate of multiple individual exemplars
of that category. From this perspective, discrepant
evaluations of a category and individual exemplars of
that category would reflect a simple lack of
measurement correspondence. Second, even when
types and tokens are deemed conceptually equivalent
(e.g., Ajzen & Fishbein, 1977), discrepancies may arise
when a given factor differentially affects responses
toward types versus tokens. For example, self-reported
evaluations of Black people as a social category may
differ from self-reported evaluations of individual
Black exemplars because people may be more
concerned about expressing negative evaluations of
Black people as a social category than about expressing
negative evaluations of individual Black exemplars
(Dovidio & Gaertner, 2004).

Finally, and most relevant for the current analysis,
discrepancies between self-reported evaluations of

types versus tokens may reflect lack of awareness. For
example, self-reported evaluations of an abstract
category (e.g., self-reported liking of Pinot Noir as a
type of red wine) may differ from self-reported
evaluations of exemplars of that category (e.g., self-
reported liking of specific tokens of Pinot Noirs in a
blind tasting) because people have genuinely inaccurate
beliefs about what they like and dislike (e.g., a person
may think they do not like Pinot Noirs, but they actually
do). In this case, self-reported evaluations of an abstract
category would reflect a person’s beliefs about their
(dis)liking of exemplars of that category, whereas self-
reported evaluations of individual exemplars of the
focal category would reflect the person’s actual
(dis)liking of exemplars of that category (Ledgerwood
et al., 2020). Unawareness of this kind may occur when
evaluations of abstract categories are based on
inductive inferences from concrete experiences with
individual exemplars (Alcser-Isais et al., 2022; Da Silva
Frostetal., 2023; Woiczyk & Le Mens, 2021) and these
inferences are distorted by sampling error or biases in
inductive reasoning (see Fiedler & Plessner, 2009). In
such cases, people may draw conclusions about their
liking of a category that does not accurately reflect their
liking of individual exemplars of that category.
Although empirical work along this line is still scarce,
the conceptual idea underlying these arguments raises
interesting questions about how people draw inferences
about their (dis)liking of an abstract category from their
(dis)liking of individual exemplars of that category, the
conditions under which these inferences can produce
beliefs about the (dis)liking of the category that do not
align with one’s actual (dis)liking of exemplars of that
category, and what such discrepancies can tell us about
people’s (un)awareness of their own attitudes (see
Ledgerwood et al., 2018).
Interim Conclusions

Several conceptual issues undermine inferences of
unawareness from discrepancies between responses on
physiological measures and responses on self-report
measures. Moreover, counter to a dominant narrative in
the literature, there is no evidence supporting the idea
that indirect measures such as the IAT, the EPT, and the
AMP would capture attitudes that people are unaware
of. If anything, the available evidence suggests the
opposite. Although it is possible that discrepancies
between stated and revealed preferences are driven by
unawareness of one’s attitudes, such interpretations
must be evaluated in the context of extant theories about
attitude-behavior relations. An alternative to comparing
responses across measures that do versus do not involve
self-reports is to infer unawareness from discrepancies
between two self-reports, one example being
discrepancies between self-reported evaluations of a
type and tokens of that type. However, such
discrepancies can also be driven by alternative factors
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and compelling evidence for unawareness as a driving
force is still lacking.

Unawareness of Environmental Causes

Even when people are aware that they (dis)like an
object, they may not be aware why they (dis)like it.
There are several obvious ways in which people may be
unaware of the causes of their attitudes. First, there is
no uncaused cause, and distant ones often escape
understanding. Second, causal influences occur at
various levels (e.g., synaptic activity involved in
attitude learning; cultural determinants of systems of
preferences), and no individual can possibly hold
comprehensive knowledge about all of them. Third,
relatedly, people may be unable to introspect on the
various mechanisms  (including the various
psychological mechanisms) driving their
phenomenological experiences and behavior. In this
very broad sense, people remain necessarily unaware of
the complex set of causes and mechanisms influencing
their attitudes.

In this section, we discuss how psychological
research has informed two more specific questions
about environmental causes of attitudes: (1) Can an
attitude be created when people are unable to report the
stimulus event that is responsible for it? (2) Provided
people are aware of the stimulus event, are there cases
where people are nevertheless unable to report that the
stimulus event influenced their attitude? Answering
these questions requires tight control over the stimulus
event that is responsible for the attitude, reliable
measures of evaluation, adequate measures of
awareness, and sensitive analytic procedures, all of
which raise significant methodological challenges (see
Newell & Shanks, 2014; Shanks et al., 2021).

Our analysis in this section focuses on evaluative
conditioning (EC) and mere exposure (ME), which are
frequently considered strong cases for attitude learning
without awareness. To address our first question
regarding unawareness of the stimulus event, we
organize our discussion around studies using
procedures that (1) weakened the strength of stimuli, (2)
weakened top-down attention to stimuli, and (3) linked
evaluative responses to measures of recollective
memory. Expanding on this analysis, we discuss our
second question regarding unawareness of the influence
of stimulus events. Although space constraints do not
permit elaborate discussions of measurement and
analytic issues, we regularly touch on them and provide
references to more comprehensive treatments of these
issues.

Unawareness of Stimulus Event

Evaluative Conditioning

EC procedures involve pairing a neutral stimulus (the
conditioned stimulus, or CS) with a stimulus of positive
or negative valence (the unconditioned stimulus, or

US). Following this CS-US pairing, the CS is typically
evaluated in line with the valence of the US, a
phenomenon known as EC effect (for a review, see
Moran et al., 2023). For example, pairing the logo of an
unfamiliar brand (i.e., neutral CS) with the picture of a
beautiful scenery (i.e., positive US) may result in more
positive evaluations of the CS. Conversely, pairing the
logo with a picture showing dental decay (i.e., negative
US) may elicit more negative evaluations of the CS. EC
effects have been found for various types of CSs (e.g.,
human faces, consumer products, kanji symbols,
abstract visual patterns, or meaningless letter strings).
They are frequently claimed to be driven by low-level
processes operating without awareness of the CS-US
pairings (e.g., Gawronski & Bodenhausen, 2006; Petty
etal., 2019). As we discuss here, however, evidence has
accumulated that is at odds with this conclusion.

Weak stimulus strength. Early studies claimed
successful EC effects when using briefly presented
stimuli, often called “subliminal” stimuli (e.g.,
Krosnick et al., 1992). These procedures are commonly
assumed to prevent participants from accurately
reporting the stimulus event. However, -early
demonstrations with “subliminal” presentations have
been criticized for using flawed designs, inadequate
awareness checks, or no awareness checks at all (for a
review, see Sweldens et al.,, 2014). Recent studies
relying on stronger designs and adequate measures of
awareness have generally failed to support “subliminal”
EC. The most complete and controlled investigation of
short exposure effects was realized by Stahl et al.
(2016) in a series of 6 experiments involving 27
experimental conditions. These authors found EC
effects only for CS exposures associated with high CS
identification performance and high attention. Overall,
there is little to no evidence for EC effects when using
low-strength stimuli (for a detailed review, see
Corneille & Stahl, 2019).

Weak top-down attention. Although studies with
“subliminal” stimuli have long been considered the
strongest case for unconscious influences, such studies
have been criticized for their lack of ecological validity.
As Bargh (2022) pointed out, “subliminal stimuli are a
creation of 20th century technology, [and] the human
mind could not possibly have evolved to process them”
(p. 90). One solution to this problem is to use high
strength stimuli combined with low attention. Several
EC studies did so by asking participants to perform a
concurrent attention-demanding task while processing
CS-US pairs displayed on a computer screen (e.g.,
Mierop et al., 2017; Pleyers et al., 2009). EC effects
under attentional-load conditions are compared to EC
effects in a control condition in which participants do
not perform an attention-demanding task. Overall,
studies using this approach consistently found that EC
effects vanish to non-significance under attentional
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load (for a detailed review, see Corneille & Stahl,
2019).

A limitation of studies using manipulations of
attentional load is that they confound awareness of CS-
US pairings with processing goals (e.g., processing
numeric values vs. listening to music). To address this
issue, Dedonder et al. (2014) compared effects of foveal
and parafoveal presentations. These authors presented
the USs in participants’ foveal eye region and paired
them with either foveal or parafoveal CSs. An EC effect
was found only for foveal but not parafoveal CSs, the
latter of which were less likely to enter awareness.

Expanding on concerns that brief-exposure studies
confound awareness with stimulus duration and that
attentional-load studies confound awareness with
processing goals, Hodgen et al. (2018) pointed out that
studies comparing effects of foveal and parafoveal
presentations confound awareness with spatial
proximity. In the latter type of studies, CS-US pairs are
presented closer to each other when both stimuli are
presented in the foveal region than when one of the two
stimuli is presented parafoveally. To address this issue,
Hodgen et al. relied on continuous flash suppression to
present the CSs outside of awareness. Here, participants
were presented with different visual information in their
left and right eye. One eye received “high-energy” US
information (i.e., the continuous flashing of a sequence
of US photos and colored pixel masks) while the other
eye received “low-energy” CS information (i.e., a
stationary grey shape of low visual contrast). In these
procedures, the high-energy information is dominant
and impairs awareness of the low-energy information.
A series of four experiments consistently failed to
obtain EC effects for suppressed CSs on both direct and
indirect measures.

Olson and Fazio (2001) relied on yet another
rationale: incidental learning. In a simulated
surveillance task, two Pokémon characters (CSs) were
incidentally paired with either positive or negative
stimuli (USs) on distractor trials that were irrelevant for
participants’ goal in the task (i.e., press the space bar
whenever they see a particular image). This way,
participants’ attention was pulled away from the
intentional processing of the CS-US pairs. Although the
procedure has been found to be effective in producing
significant EC effects, a high-powered replication of
Olson and Fazio’s (2001) original study found that EC
effects in the surveillance task are driven by a subset of
consciously encoded CS-US pairings (Kurdi et al.,
2022; Moran et al., 2021). Again, earlier conclusions of
unawareness could not be supported.

Lack of conscious recollection. Several studies
relied on high-strength stimuli and high attention
conditions and tested whether EC effects are observed
in the absence of conscious recollection of the CS-US
pairings. Although measures of recollective memory

are ambiguous about the role of (un)awareness during
exposure to CS-US pairings (Gawronski & Walther,
2012), research using such measures are still relevant
for the current question of whether people can (dis)like
something without being able to report the stimulus
event that is responsible for their (dis)liking. Depending
on the procedure and analytic approach, some studies
found evidence for memory-independent EC (e.g.,
Hiitter & Sweldens, 2013; Jurchis et al., 2020; Walther
& Nagengast, 2006; Waroquier et al., 2020) while other
studies did not (e.g., Kurdi et al., 2022; Mierop et al.,
2017; Pleyers et al., 2007; Stahl et al., 2009).

To reconcile the mixed findings and to address
methodological limitations of prior studies, Stahl and
colleagues (2023) developed a new procedure for
examining EC effects in the absence of feelings of
remembering the US valence. Following exposure to
CS-US pairs, participants were asked to use two buttons
sets, labeled SET [ and SET 2. If they felt they could
remember the valence of the US paired with a given CS,
they were asked to use the buttons from SET 1 and to
press pleasant (vs. unpleasant) for reporting their
recollection of a positive (vs. negative) US. If, however,
they felt they could not remember the US valence, they
were asked to use the buttons from SET 2 and to press
pleasant (vs. unpleasant) to report liking (vs. disliking)
the CS. Compared to the approaches used in prior work,
two advantages of this procedure are that it (1) relates
evaluations to subjective memory states at the within-
person-within-item level (information criterion) and (2)
measures evaluative and memory judgments closely in
time (immediacy criterion). When validating and using
this new procedure, the authors found no evidence for
EC effects in the absence of feelings of remembering.

Mere Exposure

In ME studies, neutral stimuli typically void of
meaning (e.g., unfamiliar shapes of polygons) are
evaluated more positively when they have been
presented before than when they have not been
presented before, a phenomenon known as ME effect
(Zajonc, 1968). This effect is often considered another
compelling case for attitude learning without
awareness.

Weak stimulus strength. A recent meta-analysis
found a significant linear (and quadratic) ME effect at
durations of < 15 ms exposure (Montoya et al., 2017).
This result suggests that ME effects can be established
with low-strength stimuli. However, it is unclear
whether these effects were established without
awareness of the stimulus event. A minority of the
relevant effects came from unpublished raw data files
for which procedural information is lacking. All
remaining effects came from two articles that relied on
a unique “subliminal” procedure by Forster (2009).
This procedure reportedly presented sandwich-masked
stimuli for 10 ms or 14 ms in the center of computer
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screens. Yet, based on the provided information, it
remains unclear whether the software and computer
monitors in these studies guaranteed such fast and
precise exposure durations. Most critically, as is often
the case in “subliminal” research, awareness measures
were either lacking in these studies or did not meet
reliability, immediacy, and sensitivity criteria (see
Newell & Shanks, 2014). Besides widespread
procedural concerns of this sort, ME effects at short
exposures also seem to depend on moderators that are
yet to be better understood. For example, Kawakami
and Yoshida (2019) did not find a significant ME effect
at 10 ms durations on a direct measure, but found one
on indirect measures (GNAT, IAT). Newell and Shanks
(2007) compared ME effects for short (40 ms) versus
long (400 ms) exposure durations and found a
significant effect on a direct measure only for the longer
exposure duration and when recognition performance
was best. Notably, when observed, dissociations
between evaluative judgments and memory judgments
in “subliminal” ME studies may also arise from
different decision strategies for the two kinds of
judgments. When these decision strategies are
swapped, the dissociation has been found to be
reversed, with above-chance recognition memory and
at-chance liking (Whittlesea & Price, 2001). Such
findings further complicate inferences of unawareness.

Weak top-down attention. In our discussion of EC
effects, we noted that the continuous-flash-suppression
procedure resolves several confounds in the study of
awareness. We also emphasized the importance of
including adequate awareness measures instead of
merely assuming that the procedure precludes
awareness. A ME study by de Zilva et al. (2013)
addressed both issues. Combining continuous flash
suppression with online identification measures, these
authors unexpectedly found that 36% (Experiment 1)
and 64% (Experiment 2) of their samples were aware of
the supposedly suppressed stimuli. This finding is
remarkable, because “none of these participants would
have been excluded on the basis of a traditional post-
exposure recognition test” (de Zilva et al., 2013, p. 6).
Moreover, a significant ME effect emerged only for
unsuppressed stimuli and for “suppressed” stimuli that
had entered awareness. However, if we relax the
stringency of the unawareness test, some studies lend
support for ME effects under conditions of weakened
attention, such as when attending to high-strength
stimuli presented as distractors (e.g., Hansen & Winke,
2009) or when attending to visually suppressed high-
strength stimuli (Huang & Hsieh, 2013). In sum, there
is some evidence for a ME effect under conditions of
weakened attention, but it is not clear if those conditions
prevented awareness of the stimulus event at the time
of exposure.

Lack of recollection. Hansen and Wénke (2009)
used a process-dissociation procedure to quantify the
respective contributions of familiarity and conscious
recollection to the ME effect. To do so, they compared
memory judgments for previously presented names of
unknown products in two experimental conditions
where familiarity and conscious recollection of these
names can be assumed to have converging versus
diverging effects on memory performance (see Jacoby,
1991). They found that repeated high-strength exposure
to the product names increased participants’ liking of
these names, and that this ME effect was associated
with feelings of familiarity but not with conscious
recollection. A noteworthy feature of Hansen and
Winke’s study is that the authors experimentally
validated the functional independence of the
recollection and familiarity estimates provided by the
process-dissociation procedure. While the conscious
recollection estimate (but not the familiarity estimate)
was influenced by a manipulation of attention at
encoding, the familiarity estimate (but not the
conscious recollection estimate) was influenced by a
manipulation of figure-ground contrast. Together, these
findings suggest that repetition-induced feelings of
familiarity can influence one’s liking of a stimulus in
the absence of conscious recollection of being
previously exposed to this stimulus.

Unawareness of Causal Influence

The study by Hansen and Winke (2009) represents
an interesting case for introducing our second question
regarding unawareness of the influence of stimulus
events. In that study, prior exposure to stimuli increased
liking of the stimuli without conscious recollection of
their prior presentation and, by implication, of the
influence of the stimulus event. Because people are
constantly exposed to a large number of events, it is
unlikely that they can consciously recollect them all,
and consciously weigh how much these events
collectively influenced their evaluation. At this point,
however, it is important to specify what the causally
effective event is. For example, participants may not
recollect their prior exposure to a stimulus, but they
may be perfectly aware that its processing is fluent. In
turn, they may rely on this meta-cognitive cue to draw
inferences about their liking of the stimulus
(Greifeneder & Schwarz, 2014). A good illustration is
provided by the ease-of-retrieval effect, whereby
mental contents and the subjective ease of their retrieval
can have opposite effects on evaluative judgments
(Schwarz et al., 1991). For example, asking participants
to recall five arguments (difficult experience) rather
than two arguments (easy experience) in favor of a
surgery fee can result in unfavorable evaluations of this
fee when people infer an unfavorable evaluation from
the difficulty of generating favorable arguments
(Greifeneder & Bless, 2007). For such effects to occur,
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participants should not question the diagnostic value of
their feelings of difficulty. Hence, they should not
attribute it to the experimental manipulation. However,
they need to be aware of the feeling of difficulty itself.
As a case in point, ease-of-retrieval effects are typically
found when participants are asked to report their
subjective feelings before rather than after the judgment
at hand (Kiihnen, 2010). Furthermore, participants also
need a naive meta-cognitive theory for relating their
subjective experiences to this judgment (Schwarz,
2004). The question now becomes whether people are
aware of drawing causal inferences from their meta-
cognitive feelings when forming evaluations, which
may qualify as a meta-meta-cognitive question.

This begs the question of people’s knowledge about
stimulus-response relations. Over the past seven
decades, instruction-based replication studies have
shown that participants can accurately predict,
simulate, or produce many attitudinal phenomena based
on procedural information delivered in the original
studies (for a discussion, see Corneille & Béna, 2023).
A famous case is a study by Bem (1967), in which
observers were informed about the procedures used in
the classic cognitive dissonance study by Festinger and
Carlsmith (1959). Bem (1967) found that, based on this
procedural information alone, observers could
accurately estimate how the participants had completed
the evaluative ratings in the original study. Because the
observers in Bem’s study presumably did not
experience a state of cognitive dissonance, this
instruction-based replication study questioned the role
of arousal in cognitive dissonance effects. More
recently, instruction-based replications have been
reported on direct and indirect evaluative measures for
EC (e.g., De Houwer, 2006), ME (e.g., Van Dessel et
al., 2017), approach-avoidance (i.e., liking stimuli
better when they were approached rather than avoided;
e.g., Van Dessel et al., 2015), and vicarious evaluative
learning effects (i.e., liking stimuli better when they
were seen to elicit a positive rather than a negative
reaction in another person; e.g., Kasran et al., 2022).

These results suggest that participants hold causal
knowledge relating stimulus events (e.g., CS-US
pairings, stimulus repetitions) to evaluative responses.
A question worth examining in future research is
whether participants can verbally report this causal
knowledge (i.e., if they are aware of it) and, if so,
whether they are using it (and are aware of using it) to
inform their evaluations. Finally, it would be important
to know if participants use it (and are aware of using it)
because of compliance with experimental demands.
Indeed, whenever participants are aware of how
experimental procedures relate to  responses,
experimental demand effects cannot be easily ruled out
(for discussions, see Corneille & Béna, 2023; Corneille
& Lush, 2022).

Given space limitations, we limited our discussion to
EC and ME. We chose to do so because these
procedures are typically considered low-level attitude
learning procedures (e.g., Petty et al., 2019). Other
paradigms may offer different conclusions, but they
face similar challenges. To illustrate, consider the
spreading-of-alternatives effect in studies using the
free-choice paradigm (Brehm, 1956). Here, participants
typically evaluate a chosen option more favorably than
arejected option after making a choice, even when they
evaluated the two options similarly before making a
choice. It seems reasonable to assume that participants
in these studies are aware of the stimulus event (i.e., the
options they selected and rejected). Yet, when asked to
report the reason for their post-choice evaluations,
participants may fail to mention the influence of their
choice. However, in contrast to interpretations of the
latter finding as indicating lack of awareness, several
studies suggest that a spreading-of-alternatives effect
can be observed even when participants do not make a
choice (e.g., Chen & Risen, 2010; Gawronski et al.,
2007). These findings suggest that, when participants
“fail” to report the influence of their choice on their
evaluations, it may be because the choice itself had no
causal impact. This conclusion also explains why a
spreading-of-alternatives effect can be found among
participants with amnesia who cannot remember their
choice (Lieberman et al., 2011). Similar concerns apply
to inferences of unawareness in research on decision-
making more broadly, which have been discussed
extensively by Newell and Shanks (2014; see also
Shanks et al., 2021).

Interim Conclusions

Regarding our first question about unawareness of
stimulus events, the case for “unaware EC” is generally
unsupported for low-strength stimuli, and for high-
strength stimuli combined with weak attention. More
research is needed to reconcile the mixed evidence for
effects of high-strength stimuli combined with high-
attention but no conscious recollection. The case for
“unaware ME” is weaker than frequently stated for low-
strength stimuli, moderate for high-strength stimuli
combined with weak attention, and comparatively
strong for high-strength stimuli combined with high-
attention but no conscious recollection. Regarding our
second question about unawareness of the influence of
stimulus events, ME research suggests that people can
be unaware that a stimulus event influenced their
attitudes. This typically applies to situations where the
stimulus event(s) cannot be recollected at the evaluation
stage. However, when this is the case, a more proximal
“event” (e.g., a repetition-driven feeling of familiarity)
may be consciously used as a meta-cognitive cue
informing participants’ evaluations. Finally, studies on
instruction-based EC and instruction-based ME suggest
that people have causal knowledge relating stimulus
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pairings and stimulus repetitions to evaluative
responses, but it remains unclear whether this
knowledge can be reported. More generally, although
people may sometimes report reasons for their attitudes
that are discrepant with those posited by the
experimenter, knowing who is mistaken in these cases
is often much less straightforward than experimenters
would like to believe (Corneille & Lush, 2022; Cotton,
1980; Kruglanski, 1989; Newell & Shanks, 2023).

Unawareness of Behavioral Effects

Even when people are aware of an attitude and the
environmental causes of that attitude, they may not be
aware of its behavioral effects. The general notion
underlying this idea is that attitudes may sometimes
influence behavior in a manner that evades awareness.
A frequently cited example of such effects are biases in
social behavior that arise from unrecognized influences
of intergroup attitudes (Fazio et al., in press). In general,
behavioral effects of attitudes can be deemed as being
outside of awareness either (1) when people are
unaware that they are engaging in the relevant behavior
or (2) when people are aware that they are engaging in
the relevant behavior, but they are unaware that the
behavior is influenced by their attitudes.

Unawareness of Behavioral Response

The first case involves instances where people are
unaware that they are engaging in the behavior that is
being influenced by their attitudes. Logically, a person
cannot be aware of the impact of their attitudes on a
given behavior if the person is unaware that they are
engaging in that behavior. Unawareness of this type is
likely limited to low-level, unintentional reactions and
less common for high-level, intentional actions. For
example, people may often be unaware of their
nonverbal expressions (e.g., Dovidio et al., 2002) and
visual attention (e.g., Roskos-Ewoldsen & Fazio, 1992)
in social interactions, but they are generally aware of
what they are doing when they hire a job candidate or
call the police on a suspicious person (Gawronski et al.,
2022b). Although there is evidence for attitudinal
influences on both low-level, unintentional reactions
and high-level, intentional actions (for a review, see
Fazio, 1990), a major problem for inferences of
unawareness in studies on low-level, unintentional
reactions is the lack of awareness checks in these
studies. We are not aware of any empirical work in this
area that included measures to probe participants’
awareness of the relevant behavior. Moreover, if one
were to include awareness checks in such studies,
asking participants about a specific behavioral reaction
can increase awareness of this reaction even when it
remains unrecognized in the absence of awareness
checks (Kouider & Dehaene, 2007, see also Fox et al.,
2011). These issues create a methodological problem
for studies that aim to provide empirical evidence for
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the idea that attitudes can influence low-level,
unintentional behaviors that people do not know they
engage in. Thus, despite the intuitive plausibility of this
idea, there is currently no direct empirical evidence for
it. Another problem in this line of work pertains to the
underlying hypothesis that an observed behavioral
response is driven by attitudes rather than other non-
evaluative representations (e.g., semantic beliefs or
stereotypes). We will discuss this issue in more detail
after the following section on causal influences of
attitudes on behaviors that people know they are
engaging in.

Unawareness of Causal Influence

A second case involves instances where people are
aware that they are engaging in a specific behavior, but
they are unaware that the behavior is influenced by their
attitudes. The idea underlying the hypothesis of
unawareness in this case is that people are often fully
aware of what they are doing, but they may nevertheless
be unaware of the causal influence of their attitudes on
their actions. An example of such influences is the
impact of social category cues on action decisions
(Gawronski et al., 2022a). For example, in research on
gender bias in hiring decisions, participants are
generally aware that they are making a hiring decision,
but they may not be aware that their hiring decision is
influenced by their gender attitudes. Similarly, in the
real-world cases described under the hashtag
#LivingWhileBlack (see Griggs, 2018), people were
presumably aware of what they were doing when they
called the police on a Black person, but they may not
have been aware that their decision to call the police
was influenced by their racial attitudes.

Extant research suggests two potential mechanisms
by which attitudes may influence high-level, intentional
actions outside of awareness. First, attitudes may
influence high-level, intentional actions by influencing
the weighting of available information (Gawronski et
al., 2022a). For example, in a hiring scenario involving
a highly qualified man with superior credentials in
terms of a Criterion A and highly qualified woman with
superior credentials in terms of another Criterion B,
gender attitudes may lead a decision-maker to give
more weight to Criterion A than Criterion B, leading
them to hire the man and not the woman. Yet, in a
scenario where the credentials of the two candidates are
reversed, gender attitudes may lead the decision-maker
to give more weight to Criterion B than Criterion A,
leading to the same hiring decision regardless of who is
superior in terms of the two criteria (e.g., Norton et al.,
2004; Uhlmann & Cohen, 2005). Thus, to the extent
that attitudes can influence the weighting of
information outside of awareness, relevant evidence
would support the idea that people can be aware that
they are engaging in a high-level, intentional action
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without being aware that the action is influenced by
their attitudes.

Second, attitudes may influence high-level,
intentional actions by influencing the interpretation of
ambiguous information (Gawronski et al., 2022a). For
example, if a White and a Black target person show the
same ambiguous behavior, racial attitudes may lead
perceivers to interpret the ambiguous behavior as
threatening when the target is Black, but as harmless
when the target is White (e.g., Duncan, 1976;
Hugenberg & Bodenhausen, 2003; Kunda & Sherman-
Williams, 1993; Sagar & Schofield, 1980). Moreover,
based on their differential interpretations of the
ambiguous behavior, perceivers may call the police on
the Black target, but not the White target. Thus, to the
extent that attitudes can influence the interpretation of
ambiguous information outside of awareness, relevant
evidence would support the idea that people can be
aware that they are engaging in a high-level, intentional
action without being aware that the action is influenced
by their attitudes.

Although there is considerable evidence for biased
weighting of mixed information and biased
interpretation of ambiguous information (Gawronski et
al., 2022a), there is very limited evidence that attitudes
can influence actions via the two mechanisms outside
of awareness. One potential reason for this lack of
evidence might be the difficulty of demonstrating
unawareness in these cases. Similar to the difficulties of
demonstrating  unawareness of a low-level,
unintentional behavior, probing awareness of
attitudinal influences on high-level, intentional actions
can increase awareness of these influences even when
they remain unrecognized in the absence of awareness
checks (Kouider & Dehaene, 2007). Moreover, in areas
involving socially sensitive attitudes (e.g., gender
attitudes, racial attitudes), potential discrepancies
between actual and acknowledged influences may
reflect unwillingness rather than inability to report
attitudinal influences. For example, in cases where
gender attitudes influence hiring decisions via biased
weighting of mixed information, a person may be
unwilling to admit that they deliberately weighted the
candidates’ credentials in manner that rationalizes their
preference for a man over a woman. Similarly, in cases
where racial attitudes influence decisions to call the
police via biased interpretation of ambiguous
information, a person may be unwilling to admit that
they deliberately relied on the target’s race to
disambiguate the target’s behavior. In both cases, it
would be unwarranted to infer unawareness from
discrepancies between actual and acknowledged
influences of attitudes.

An alternative approach that avoids these issues is to
investigate people’s control over attitudinal influences
under conditions of high motivation and high ability to

11

control (Gawronski et al., 2022b). To the extent that an
attitudinal effect on behavior remains uncontrolled
under such conditions and statistical power for the
detection of a significant moderation is sufficiently
large, a plausible interpretation of the obtained null
effect is that the attitudinal effect remained
uncontrolled because participants were unaware of it
(see Strack & Hannover, 1996; Wegener & Petty, 1997,
Wilson & Brekke, 1994). To our knowledge, there is
only one study that has utilized this approach to probe
for unawareness of attitudinal effects. In a study by
Gawronski et al. (2003), German participants were
presented with ambiguous descriptions of either a
German-looking or a Turkish-looking young man and
asked to rate the target’s behavior along multiple
evaluative dimensions. In addition to the impression
formation task, the study included measures of ethnic
attitudes toward Germans and Turks and a measure of
motivation to control prejudiced reactions. The results
showed that participants rated the target’s behavior
more negatively for the Turkish-looking than the
German-looking target, and the size of this difference
increased as a function of participants’ attitudinal
preference for Germans over Turks. Interestingly, this
pattern was not moderated by motivation to control
prejudiced reactions, suggesting that ethnic attitudes
influenced the interpretation of ambiguous information
even for participants who were highly motivated to
control prejudiced reactions. Because the relevant
behavior (i.e., responses on a rating scale) was
relatively easy to control, these results are consistent
with the idea that attitudes biased participants’
interpretations of ambiguous behavior outside of
awareness. However, limitations of the study design
leave the obtained findings open to alternative
interpretations, one being that biased interpretations
influenced ethnic attitudes rather than vice versa
(because ethnic attitudes were measured after the task
to measure biased interpretations). Thus, although
Gawronski et al.’s (2003) findings are consistent with
the hypothesis that attitudes can influence behavior
outside of awareness, compelling evidence for this
hypothesis is still lacking.

Another obstacle in research on this question pertains
to the critical background assumption that an observed
behavioral response is driven by attitudes rather than
other non-evaluative representations (e.g., semantic
beliefs or stereotypes). Because this issue applies to
both unawareness of behavioral responses and
unawareness of causal influences, we discuss it in more
detail in our interim conclusions for this section.
Interim Conclusions

Although it seems intuitively plausible that attitudes
can influence behavior outside of awareness, stringent
tests of this idea require thorough awareness checks.
Yet, probing for awareness of attitudinal influences can
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raise awareness of the focal influence, which can make
it difficult to provide evidence for unawareness
(Kouider & Dehaene, 2007). Moreover, even when
such evidence can be provided, it is critical to also
establish the hypothesized effect of attitudes on the
focal behavior and to rule out alternative interpretations
in terms of non-evaluative representations that tend to
be confounded with attitudes (e.g., semantic beliefs or
stereotypes). For example, when studying effects of
racial attitudes, it seems important to not only provide
positive evidence for the proposed role of racial
attitudes, but to also rule out alternative interpretations
in terms of racial stereotypes that tend to be confounded
with racial attitudes (see Amodio & Devine, 2006;
Phills et al.,, 2020). In correlational studies, such
confounds can lead to spurious associations between
racial attitudes and a focal behavior even when the focal
behavior is causally influenced by racial stereotypes
and not by racial attitudes.

The significance of this issue can be illustrated with
the presumed role of gender attitudes in hiring
decisions. Research on gender attitudes typically shows
a preference for women over men (Eagly & Mladinic,
1989), which conflicts with the commonly observed
preference for men over women in hiring decisions
(e.g., Moss-Racusin et al., 2012). Considering the
mismatching patterns of preferences in attitudes and
hiring decisions, a more plausible interpretation of the
latter is that the observed bias in favor of men over
women is driven by other non-attitudinal factors. In line
with this concern, some research suggests that gender
bias in hiring decisions arises from the (mis)fit between
stereotypical beliefs about men and women and
semantic beliefs about different occupations (Glick et
al., 1988). In contrast, the commonly observed
attitudinal preference for women over men seems to
have little impact on hiring decisions (Eagly &
Mladinic, 1994). Although attitudes can sometimes be
rooted in semantic beliefs (like prejudice can be rooted
in stereotypes), the two are conceptually and
empirically distinct (like prejudice and stereotypes are
conceptually and empirically distinct). Thus, when
studying whether attitudes can influence behavior
outside of awareness, it seems important to rule out
alternative interpretations in terms of non-attitudinal
representations that tend to be confounded with
attitudes. One possibility to do this is to test effects
across multiple target stimuli that are similar in valence
but different in terms of other non-evaluative properties
(e.g., Roskos-Ewoldsen & Fazio, 1992). Another
possibility is to investigate effects of newly created

2 A potential objection is that our conclusions are based on a treatment
of (un)awareness as a categorical property rather than a continuous
dimension. In response to this concern, it is worth noting that
categorical treatments tend to favor conclusions of unawareness (e.g.,
responses on trials may be categorized as ‘“unaware” on a
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attitudes that are not confounded with semantic beliefs
or non-evaluative stereotypes.

Conclusions

Our analysis suggests that, despite widespread claims
of unawareness in the attitude literature, strong
empirical evidence for these claims is surprisingly
scarce. One potential case of attitudes that evade
awareness involves discrepant self-reported evaluations
of a type and tokens of that type, but research on this
question is still very limited and alternative
interpretations of the observed discrepancies have not
yet been ruled out. A large body of findings speaks
against the idea that indirect measures such as the IAT
capture attitudes that people do not know they have.
Inferences of unawareness from discrepancies between
physiological and self-report measures and between
revealed and stated preferences are undermined by
conceptual, methodological, and theoretical issues.

Regarding the environmental causes of attitudes, the
available evidence suggests that ME effects can occur
without conscious recollection of the stimulus event,
although such effects may depend on decision strategies
applied at the judgment stage. Evidence is mixed for
ME effects arising from brief exposures or longer
exposures combined with low attention. Counter to the
common assumption that CS-US pairings can influence
attitudes without awareness of the pairings during
encoding, there is no compelling evidence for EC
effects under such conditions. The available evidence
for EC effects in the absence of subjective feelings of
remembering the CS-US pairings is mixed, at best.

Regarding the behavioral effects of attitudes,
inferences of unawareness are undermined by the lack
of awareness measures in prior research. Because
including such measures can raise awareness of
behavioral effects that may remain unrecognized in the
absence of awareness checks, alternative approaches
are needed to provide evidence for claims of
unawareness. To establish the postulated causal role of
attitudes, future research on this question should also
rule out effects of non-attitudinal factors such as
stereotypes and semantic beliefs.?

It is worth noting that our review did not cover
research on contextual influences on evaluative
responses. Examples include an object’s position in a
series of options (Nisbett & Wilson, 1977), incidental
mood states (Schwarz & Clore, 2003), and primed
mental concepts (Loersch & Payne, 2011), all of which
have been claimed to influence evaluative responses
without awareness. However, similar to the conscious

dichotomous indicator, while the same responses would be classified
as “aware” on a continuous indicator; see Newell & Shanks, 2023).
Thus, if anything, a continuous treatment would suggest even greater
concerns about the scarcity of evidence for unawareness.
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reliance on processing fluency in ME effects, the
relevant proximal factor in these studies may be a
conscious reliance on the response elicited by the
context (e.g., positive mood aroused by a sunny day)
when generating an evaluative response to a target
object (e.g., conscious reliance on mood when judging
one’s life satisfaction). More generally, unawareness
claims for various contextual influences have been
questioned on methodological and empirical grounds
(e.g., Adair & Spinner, 1981; Cotton, 1980; Hughes et
al., 2023; Newell & Shanks, 2023; White, 1980).

A notable limitation of our analysis is that it focused
on general effects without considering the possibility of
individual differences in (un)awareness. Although this
focus is consistent with the modal approach in this area,
it is possible that some people have better self-insight
than others (Schriber & Robins, 2012). For example,
although participants in Hahn et al.’s (2014) studies
were, on average, highly accurate in predicting their
IAT scores, there was considerable variability across
participants, in that some showed perfect accuracy
while others showed extremely poor performance in
predicting their IAT scores. Future research extending
the dominant focus on general effects to include
individual differences may help to gain deeper insights
into aspects of attitudes that may evade awareness.

Another question that we have not addressed yet is
how people gain awareness of an attitude, its
environmental causes, and its behavioral effects. The
reviewed evidence speaks only to the question of
whether people hold accurate beliefs about the three
aspects, but it does not address Zow people form such
beliefs (see Morris & Kurdi, 2023). Although
introspection is widely regarded as an important
mechanism to gain self-insight, it is not the only
mechanism and the extent to which people have
introspective access to psychological processes has
been disputed (Nisbett & Wilson, 1977; Wilson &
Brekke, 1994). An alternative way to gain knowledge
about one’s attitude toward an object, originally
proposed in Bem’s (1972) self-perception theory, is to
observe one’s evaluative responses to that object under
different situational conditions. Because awareness of
an attitude is a necessary precondition for awareness of
its environmental causes and its behavior effects, the
mechanisms by which people form beliefs about their
attitudes are central for all three aspects of attitudes.
Yet, although self-perception theory has been
developed more than half century ago, research on this
question is still scarce. Thus, based on the current
conclusion that people seem to have much more insight
into the three aspects of attitudes than commonly
assumed in the literature, an important question for
future research is how people gain accurate knowledge
of an attitude, its environmental causes, and its
behavioral effects.
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Going beyond studies that selectively focus on one of
the three aspects, another interesting direction for future
research involves investigations of their interplay. For
example, a recent line of work has started to examine
inductive generalizations from tokens to types
following exposure to CS-US pairings (e.g., Glaser &
Kuchenbrandt, 2017; Hiitter et al., 2014; Reichmann et
al.,, 2023). To the extent that generalizations from
specific CSs to abstract types of CSs are prone to biases
in inductive reasoning (e.g., illusory correlations; see
Fiedler & Plessner, 2009), combining a focus on
environmental causes with a focus on discrepant
evaluations of a type and tokens of that type may
provide valuable insights into when and why people are
(un)aware of an attitude and its environmental causes.
Similarly valuable insights may be gained from other
potential combinations of research foci on the three
aspects of attitudes. Although the current review
suggests that empirical support for claims of
unawareness is much weaker than commonly assumed,
we do not rule out that novel integrative approaches
could provide more compelling evidence. Likewise, the
current analysis is agnostic about the possibility of
unrecognized influences in attitude paradigms that are
not typically seen as involving unawareness and were
therefore not discussed in this contribution. To support
future research along these lines, Table 1 provides a list
of methodological recommendations for sound
inferences of (un)awareness, summarizing key points
raised throughout this article. We hope that the current
analysis provides valuable directions for future studies
on the intriguing questions of whether it possible to
hold an attitude without being aware of that attitude;
whether environmental stimuli can influence attitudes
outside of awareness; and whether attitudes can
influence behavioral responses in a manner that evades
awareness.
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Table 1. Methodological recommendations for studies investigating the (un)awareness of attitudes, their

environmental causes, and their behavior effects.

1. Do not conflate unawareness with other features of automaticity (e.g., unintentionality, efficiency,
uncontrollability).

2. Be specific about the awareness question you are interested in (e.g., awareness of what? awareness
at which processing stage?).

3. Do not assume that the mere use of a particular procedure (e.g., short presentation times; indirect
measures) guarantees unawareness. Instead, check for unawareness in these procedures using
independent criteria.

4. Ensure that measures of evaluative responses and measures of awareness are held constant on
procedural factors (e.g., stimuli, timing of measured responses).

5. Ensure that measures of evaluative responses and measures of awareness have comparably high
reliability and sensitivity in capturing the to-be-measured constructs.

6. Rule out alternative explanations before inferring unawareness from unreported attitudes or
influences (e.g., unwillingness to report).

7. Consider that between-subjects approaches to studying (un)awareness confound self-insight with
knowledge about other participants in the sample.

8. Rule out spurious effects of attitudes driven by confounds with non-evaluative representations
(e.g., semantic beliefs, stereotypes).

9. Whenever possible, investigate unawareness questions using experimental approaches (e.g.,
manipulating attention level) rather than correlational designs (e.g., linking performance to
retrospective memory reports or responses in funnel debriefings).
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Figure 1. Three aspects of attitudes for which people may lack awareness. First, people may be unaware
of the attitude itself, defined as psychological tendency that is expressed by evaluating a particular entity
with some degree of favor or disfavor. Second, people may be unaware of the environmental cause of the
attitude, including stimulus events that are responsible for an attitude and the causal influence of stimulus
events on an attitude. Third, people may be unaware of the behavioral effect of the attitude, including
behavioral responses that are influenced by the attitude and the causal influence of the attitude on
behavioral responses.
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