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Abstract
Evaluative conditioning (EC) is defined as the change in the evaluation of a conditioned stimulus
(CS) due to its pairing with a positive or negative unconditioned stimulus (US). According to the
associative-propositional evaluation (APE) model, EC effects can be the result of two
functionally distinct learning mechanisms: associative and propositional learning. The current
article reviews the core assumptions of the APE model regarding (1) the defining features of
associative and propositional learning, (2) the mental representations resulting from the two
learning mechanisms, (3) the processes involved in the behavioral expression of these
representations, and (4) the automatic versus controlled nature of the processes underlying EC
effects. In addition to reviewing the core assumptions of the APE model, the article reviews
relevant evidence to illustrate the theory’s main hypotheses, its explanatory and predictive

power, as well as empirical challenges for the theory.
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When an object is repeatedly encountered together with a pleasant or unpleasant
stimulus, the object tends to acquire the valence of the co-occurring stimulus. For example, a
consumer product that is repeatedly paired with pleasant stimuli (e.g., elevating music, a liked
celebrity) may be evaluated more positively as a result of the pairings (e.g., Gibson, 2008).
Conversely, some negative political campaigns try to undermine voters’ support for political
opponents by subtly pairing them with unpleasant stimuli (e.g., Weinberger & Westen, 2008). In
psychology, the general phenomenon underlying these influences is known as evaluative
conditioning (EC), which is defined as the change in the evaluation of a conditioned stimulus
(CS) due its pairing with a positive or negative unconditioned stimulus (US) (De Houwer, 2007).

In the early years of research on EC, observed changes in CS evaluations have been
predominantly explained in terms of associative learning processes, involving the automatic
formation of mental associations between co-occurring stimuli (for an overview, see Hofmann,
De Houwer, Perugini, Baeyens, & Crombez, 2010). More recently, however, associative
explanations have been challenged by propositional accounts that reject the idea of automatic
association formation (e.g., De Houwer, 2009, 2014; Mitchell, De Houwer, & Lovibond, 2009).
According to these accounts, EC effects result from the non-automatic generation and truth
assessment of mental propositions about the relation between co-occurring stimuli.

Different from the exclusive focus on either associative or propositional learning, the
associative-propositional evaluation (APE) model (Gawronski & Bodenhausen, 2006a, 2006b,
2007, 2011, 2014) acknowledges the contribution of both learning mechanisms to EC effects. In
the current article, we review the core assumptions of the APE model regarding (1) the defining
features of associative and propositional learning, (2) the mental representations resulting from

the two learning mechanisms, (3) the processes involved in the behavioral expression of these
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representations, and (4) the automatic versus controlled nature of the processes underlying EC
effects. Although we focus primarily on theoretical assumptions of the APE model, we also
discuss relevant evidence to illustrate the theory’s main hypotheses, its explanatory and
predictive power, and empirical challenges for the theory.

Associative and Propositional Learning

A central assumption of the APE model is that observed co-occurrences of a CS and a US
can influence mental representations via two functionally distinct learning mechanisms
(Gawronski & Bodenhausen, 2006a, 2011, 2014). The first mechanism, described as associative
learning, involves the formation of mental links on the basis of observed spatio-temporal
contiguities between objects and events. Resonating with the Hebbian principle of fire together,
wire together, this learning mechanism is assumed to capture observed regularities in the
environment by creating direct mental links between simultaneously activated concepts: “The
general idea is an old one, that any two cells or systems of cells that are repeatedly active at the
same time will tend to become associated, so that activity in one facilitates activity in the other”
(Hebb, 1949, p. 70). Thus, when a CS repeatedly co-occurs with a positive or negative US, the
notion of associative learning suggests that the repeated co-activation of their corresponding
mental representations creates an associative link between the two.

The second mechanism, described as propositional learning, involves the formation of
mental representations on the basis of newly acquired information about states of affairs. Two
essential features that distinguish propositional learning from associative learning are that
propositional learning is sensitive to (1) the particular relation between co-occurring stimuli and
(2) the perceived validity of the observed relation. First, whereas representations resulting from

associative learning reflect the mere co-occurrence of stimuli regardless of their relation (e.g.,
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mental link between the concepts Aspirin and headaches), representations resulting from
propositional learning capture the specific relation between co-occurring stimuli (e.g.,
representation of the propositional relation Aspirin reduces headaches). Second, whereas
associative learning is based on observed co-occurrences regardless of their perceived validity
(e.g., mental link between the concepts smoking and cancer), propositional learning depends on
the perceived validity of the encoded relation between stimuli (e.g., denial of the propositional
relation smoking causes cancer). Thus, although propositional learning can go far beyond mere
co-occurrences, it can contribute to EC effects when observed co-occurrences between a CS and
a US lead to propositional inferences about evaluative characteristics of the CS (e.g., negative
response to a sound that has been paired with electric shocks arising from the propositional
inference such as the sound is always followed by an unpleasant experience).

An important assumption of the APE model is that the two learning mechanisms are
functionally independent, which allows them to operate simultaneously (Gawronski &
Bodenhausen, 2006a, 2011). According to the APE model, repeated pairings of a CS and a US
can influence mental representations via associative learning, propositional learning, or both.
Thus, merely observing a change in the evaluation of a CS as a result of CS-US pairings does not
provide any information about whether this change was driven by associative learning,
propositional learning, or a joint operation of the two (Gawronski & Bodenhausen, 2011).
Although the two learning processes commonly converge, evidence for their independent
contributions can be established by experimental manipulations of factors that produce diverging
effects on each process, based on their defining characteristics. A contribution of associative
learning would be supported by evidence for a mental representation of the CS that reflects the

valence of the US even when (1) the CS and the US have a relation suggesting an evaluation of
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the CS that is opposite to the valence of the US or (2) the evaluation implied by the observed co-
occurrence (or relation) is rejected as invalid. Conversely, a contribution of propositional
learning would be supported by evidence for a mental representation of the CS that (1) reflects
the valence implied by the perceived relation between the CS and the US, even when this
relation suggests an evaluation of the CS that is opposite to the valence of the US and (2) is
sensitive to the perceived validity of this relation. Although effects of associative and
propositional learning may cancel each other out in these cases (e.g., a negative evaluation
resulting from a mental link between Aspirin and headaches counteracting a positive evaluation
resulting from the propositional information Aspirin reduces headaches), the APE model
suggests that the two learning mechanisms can be identified by means of asymmetrical effects on
spontaneous and deliberate evaluations. We discuss this hypothesis in more detail when we
explain the role of associative and propositional processes in the behavioral expression of mental
representations.

In sum, the APE model assumes that EC effects can be the result of associative learning,
propositional learning, or a joint operation of the two. Whereas associative learning involves the
formation of mental links on the basis of observed spatio-temporal contiguities between objects
and events, propositional learning involves the formation of mental representations on the basis
of newly acquired information about states of affairs. The central features that distinguish the
two kinds of learning mechanisms are that (1) associative learning registers mere co-occurrences
whereas propositional learning is sensitive to the relation between co-occurring stimuli, and (2)
associative learning registers new information regardless of its perceived validity whereas

propositional learning depends on the perceived validity of new information.
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Mental Representation

Different from the distinction between associative and propositional processes, the APE
model is sometimes mischaracterized as postulating two distinct representations in memory: an
associative representation involving mental links between concepts and a propositional
representation of subjective beliefs about states of affairs. Although some theories propose two
functionally distinct memory systems (e.g., Rydell & McConnell, 2006; Smith & DeCoster,
2000), the APE model assumes that all information is stored a single associative network
(Gawronski & Bodenhausen, 2006a, 2006b, 2011; Gawronski, Brannon, & Bodenhausen, 2017).
According to the APE model, every mental proposition is based on patterns of activated
associations and, conversely, any pattern of activated associations gives rise to mental
propositional beliefs about states of affairs. From this perspective, it makes little sense to
distinguish between associations and propositions as two distinct forms of mental representation
(Gawronski & Bodenhausen, 2006b; Gawronski et al., 2017). In line with this concern, the APE
model is more accurately described as a dual-process theory in the sense that it distinguishes
between two functionally distinct processes by which mental representations can be formed and
two functionally distinct processes in the behavioral expression of mental representations.
However, it is not a dual-representation theory, because it explicitly rejects the idea of two
distinct kinds of mental representations (see Gawronski, Sherman, & Trope, 2014).

An important question in this context is how the APE model accounts for the fact that
people can have stored knowledge with relational content. For example, most people do not
simply associate Aspirin with headaches (i.e., Aspirin-headaches); they also have stored
knowledge of the relation between the two (i.e., Aspirin reduces headaches). Although some EC

theorists have rejected associative accounts on the basis of this concern (e.g., De Houwer, 2009,



APE MODEL 8

2014), we argue that this rejection is based on two misunderstandings. First, the distinction
between associative and propositional learning refers to two kinds of learning mechanisms, not
two kinds of mental representations. Although it is theoretically possible that each learning
mechanism is linked to a distinct memory system (e.g., Rydell & McConnell, 2006; Smith &
DeCoster, 2000), the distinction between associative and propositional learning does not require
two distinct memory systems if one assumes that the outcomes of either learning mechanism are
stored in the same associative network (e.g., Gawronski & Bodenhausen, 2006a, Strack &
Deutsch, 2004). Second, multi-layer connectionist models involving both excitatory and
inhibitory links are perfectly able to represent complex relations between objects and events.
Such models typically include a hierarchical structure, in that activated concepts at higher levels
specify the relation between activated concepts at lower levels (e.g., Doumas, Hummel, &
Sandhofer, 2008; McClelland, McNaughton, & O’Reilly, 1995).! For example, in a connectionist
model capturing the propositional relation Aspirin reduces headaches, the individual concepts
Aspirin and headaches would be represented at a lower level of a multi-layer network, and their
relation would be represented via relational concepts at a higher level specifying the relation
between the concepts Aspirin and headaches via excitatory and inhibitory links (e.g., specifying
that Aspirin relieves rather than causes headaches).

From the perspective of the APE model, mental representations of this kind qualify as
associative, because they are based on associative links between nodes and the principle of
spreading activation. Of course, such mental representations could also be described as

propositional, because they capture relational information (e.g., De Houwer, 2009). However, as

! Although connectionist models of relational information can be symbolic (e.g., Doumas et al., 2008) or sub-
symbolic (e.g., McClelland et al., 1995), our argument regarding the representation of relational information in
multi-layer networks applies to connectionist models of both kinds.
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we explained elsewhere (Gawronski et al., 2017), we deem this disagreement a matter of
semantics rather than conflicting empirical assumptions. In our view, the central question is not
whether associative networks are capable of representing complex relations between stimuli
(they are!).? Rather, the two critical questions are: (1) Do observed co-occurrences create
unqualified associative links between the co-occurring stimuli irrespective of their relation (e.g.,
does exposure to the information Aspirin relieves headaches produce a direct associative link
between Aspirin and headaches at a lower level despite the representation of their relation at a
higher level)? (2) Does newly acquired information create associative links between co-
occurring stimuli irrespective of the perceived validity of that information (e.g., does exposure to
the information Aspirin causes cancer produce a direct associative link between Aspirin and
cancer even when this information is rejected as false)? These questions do not pertain to the
status of associations and propositions as distinct knowledge structures in memory, but to the
involvement of associative learning in the formation of mental representations over and above
the uncontroversial role of propositional learning.

Another important question in this context concerns the specific components of
unqualified links resulting from associative learning. On the one hand, it is possible that
associative learning involves the formation of mental links between the CS and the US (i.e.,
stimulus-stimulus or S-S learning). On the other hand, associative learning may create a mental

link between the CS and the evaluative response elicited by the US (i.e., stimulus-response or S-

2 Critics may argue that existing connectionist models are unable to capture the complexities of relational processing
(Jan De Houwer, personal communication, April 30, 2018). In response to this objection, we deem it important to
distinguish between (1) limitations of extant theories in accounting for specific empirical findings in an a posteriori
manner and (2) basic features of connectionist models that make them unable to account for particular findings in an
a priori manner. Although existing connectionist models may have empirical limitations, these limitations do not
preclude the possibility that they can be addressed in refined models. In our view, arguments about a priori deficits
of connectionist models are as implausible as arguments that the human mind is too complex to be captured by
scientific theories.
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R learning). Although the APE model initially focused exclusively on cases of S-S learning
(Gawronski & Bodenhausen, 2006a, 2011), the Hebbian principle of fire together, wire together
can also accommodate instances of S-R learning. On the one hand, S-S learning can be assumed
to occur when a CS is repeatedly paired with the same US. In this case, co-activation of the CS
and the US should create a mental link between the two, such that future activation of the CS
will spread to the US and, thus, elicit an evaluative response to the CS in line with the valence of
the US. On the other hand, S-R learning can be assumed to occur when a CS is repeatedly paired
with different USs of the same valence. In this case, co-activation of the CS and a particular
evaluative response should create a mental link between the two, such that future activation of
the CS will spread to the associated evaluative response. An important difference between the
two cases is that changes in the valence of the US that occur after encoding of CS-US pairings
should lead to corresponding changes in CS evaluation for S-S learning, but not S-R learning
(e.g., Walther, Gawronski, Langer, & Blank, 2009; Sweldens, Van Osselaer, & Janiszewski,
2010)

Similar to the distinction between S-S and S-R representations in associative learning,
propositional learning may produce either episodic representations of specific events or abstract
representations of the inferred valence of a CS. For example, when a CS repeatedly co-occurs
with a US, propositional learning may create a multi-layer representation that captures the
observed co-occurrence (e.g., CS and US represented at a lower level of a multi-layer network
and their co-occurrence being represented via relational concepts at a higher level). Yet,
perceivers may also draw propositional inferences about evaluative characteristics of the CS,
leading to the formation of a multi-layer representation that captures the inferred valence of the

CS (e.g., CS and inferred valence represented at a lower level of a multi-layer network and their
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descriptive relation being represented via relational concepts at a higher level). Finally,
perceivers may draw propositional inferences about more complex relations between the CS and
the US, leading to the formation of multi-layer representations that capture the outcome of these
inferences (e.g., CS and US represented at a lower level of a multi-layer network and their causal
relation being represented via relational concepts at a higher level). Although the APE model
does not include specific hypotheses about the conditions under which each of these inferences
occurs, the theory suggests that the outcomes of these inferences are stored in multi-layer
associative networks in which relational concepts at higher levels specify the relation between
stimulus concepts at lower levels. Importantly, the notion of associative learning suggests that
the concepts representing two co-occurring stimuli can have a direct associative link (e.g., direct
associative link between the concepts Aspirin and headache) even when relational concepts at a
higher level of the associative network suggest a more specific relation between the two (e.g.,
Aspirin reduces headaches).

In sum, the APE model rejects the distinction between associations and propositions as
distinct forms of mental representation, suggesting that all information is stored a single
associative network. Relational information is assumed to be stored in a hierarchical manner in
multi-layer networks, in that relational concepts at higher levels of the network specify the
relation between stimulus concepts at lower levels. Thus, from the perspective of the APE
model, the two central questions regarding the hypothesized role of associative learning over and
above the uncontroversial role of propositional learning are: (1) Do observed co-occurrences
create unqualified associative links between the co-occurring stimuli irrespective of their
relation? (2) Does newly acquired information create associative links between co-occurring

stimuli irrespective of the perceived validity of that information?
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Behavioral Expression

A central assumption of the APE model is that stimuli elicit a positive or negative
response to the extent that activation of their mental representation leads to a co-activation of
evaluative concepts in memory (Gawronski & Bodenhausen, 2006a, 2011, 2014). Specifically,
the theory states that principles of similarity matching determine the activation of mental
concepts that represent the encountered stimulus, which can spread to other concepts that are
associatively linked with the stimulus. To the extent that the associated concepts have a positive
or negative valence, their activation is assumed to produce a spontaneous evaluative response
that is in line with the valence of these concepts. For example, activation of a CS may spread to a
US via a direct associative link between the CS and the US, thereby eliciting a spontaneous
evaluative response to the CS that is in line with the valence of the US. According to the APE
model, a straightforward method to capture spontaneous evaluations is the use of implicit
measures, such as affective priming or the implicit association test (for a review, see Gawronski
& De Houwer, 2014).

Similar to the defining characteristics of associative learning, a central feature of
associative activation is that it is independent of subjective truth or falsity. Specifically, the APE
model proposes that the principles of similarity matching determine the activation of associated
concepts regardless of whether the activated link is considered valid or invalid (Gawronski &
Bodenhausen, 2006a, 2011). For example, if a person has a mental association between the
concepts Muslim and terrorist (e.g., as a result of prior co-activation of the two concepts during
media exposure), encountering a Muslim-looking man may activate the concept terrorist even if
the person rejects the implied connection between Muslims and terrorism (Devine, 1989).

According to the APE model, the subjective validity of activated information is determined by a
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process of propositional validation. Specifically, the theory states that activated information is
regarded as valid unless the default process of affirming the validity of activated information
produces an inconsistency in the currently considered set of beliefs (i.e., the set of currently
considered information that is regarded as valid). The central idea underlying this assumption is
that, although consistency does not guarantee accuracy, inconsistency is an unambiguous
indicator of an erroneous component in one’s system of beliefs (Gawronski, 2012). In such
cases, the currently considered set of beliefs needs to be updated, which involves a reassessment
of the validity of each component.

These assumptions have important implications for understanding dissociations between
spontaneous evaluations captured by implicit measures (i.e., implicit evaluations) and deliberate
evaluations captured by explicit measures (i.e., explicit evaluations). According to the APE
model, spontaneous evaluative responses resulting from associatively activated concepts provide
the basis for evaluative beliefs (e.g., a spontaneous negative reaction toward object X providing
the basis for corresponding evaluative beliefs such as / dislike X or X is bad; see Gawronski &
Bodenhausen, 2006a, 2011). To the extent that the evaluative belief implied by the spontaneous
response is consistent with other currently considered beliefs, it may be endorsed in a deliberate
evaluative judgment. If, however, the overall set of currently considered beliefs is inconsistent,
the inconsistency has to be resolved to avoid aversive feelings of dissonance (Festinger, 1957).
In general, evaluative beliefs regarding a target object may be assessed for their consistency with
(1) non-evaluative beliefs about states of affairs and (2) evaluative beliefs regarding other objects
(Jones & Gerard, 1967). To the extent that the overall set of currently considered beliefs is
inconsistent, consistency may be restored either by rejecting one of the involved beliefs (i.e.,

reversing its subjective truth value) or by searching for an additional information that resolves
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the inconsistency (e.g., Gawronski, Peters, Brochu, & Strack, 2008; Gawronski & Strack, 2004).
According to the APE model, dissociations between spontaneous and deliberate evaluations arise
when inconsistency is resolved by rejecting one’s spontaneous evaluative reaction as a valid
basis for a deliberate evaluative judgment.

In addition to such “bottom-up” effects (i.e., overall set of activated information
providing the basis for propositional inferences), the APE model also includes specific
assumptions about “top-down” effects (i.e., propositional inferences altering the overall set of
activated information). Specifically, the theory states that processes of propositional reasoning
can activate new information in the course of validating activated information (Gawronski &
Bodenhausen, 2006a, 2011). For example, if people are motivated to believe in the validity of a
particular piece of information, they may engage in a selective search for information that
supports the validity of that information (Kunda, 1990). In such cases, biased retrieval of
information from memory can activate associated concepts of a particular valence, which can
alter spontaneous evaluations in a “top-down” fashion (see Galdi, Gawronski, Arcuri, & Friese,
2012; Peters & Gawronski, 2011a).

An important determinant of such top-down effects is whether propositional reasoning
involves an affirmation or negation of stored information. According to the APE model, merely
negating the validity of activated information (i.e., reversing its truth value) is insufficient to
deactivate that information (see also Strack & Deutsch, 2004). In fact, negations often lead to
ironic effects, such that the activation level of the underlying associations is enhanced rather than
reduced (Wegner, 1994). For example, a mental association between the concepts old people and
bad drivers may give rise to the propositional thought old people are bad drivers, which may be

rejected as false due to its inconsistency with other momentarily considered beliefs. Although
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such a negation may lead to a deliberate positive evaluation of old people, it may not deactivate
the link between old people and bad drivers, thereby leading to a spontaneous negative
evaluation (e.g., Deutsch, Gawronski, & Strack, 2006; Gawronski, Deutsch, Mbirkou, Seibt &
Strack, 2008). Yet, both spontaneous and deliberate evaluations may show corresponding
responses when propositional reasoning involves an affirmation of validity. For example,
countering the propositional thought old people are bad drivers by affirming the validity of the
idea old people are good drivers should create or activate a link between old people and good
drivers, thereby leading to positive responses for both spontaneous and deliberate evaluations.
A central aspect of such “bottom-up” and “top-down” effects is that they imply a mutual
interaction between associative and propositional processes in the behavioral expression of
mental representations. Although spontaneous evaluations are claimed to be the proximal
behavioral outcome of associative activation and deliberate evaluations are claimed to be the
proximal outcome of propositional validation, either process can function as a distal antecedent
of the respective other (Gawronski & Bodenhausen, 2006a, 2011). That is, associative activation
can influence deliberate evaluations by providing the basis for propositional inferences.
Conversely, propositional inferences can influence spontaneous evaluations by activating new
information in the course of validating activated information. According to the APE model, the
central determinant of either type of influence is whether propositional reasoning involves an
affirmation or negation of relevant information. Whereas the two kinds of proximal influences
are assumed to be unconditional, the two kinds of distal influences should occur only when
propositional reasoning involves an affirmation of validity, but not when it involves a negation

of validity.
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In sum, the APE model assumes that principles of feature matching and spread of
activation determine the activation of stored information in response to a stimulus (associative
activation). The perceived validity of activated information is assumed to be determined by the
(in)consistency of the overall set of activated information (propositional validation). The APE
further assumes that spontaneous evaluative reactions depend on the valence of associated
concepts that are activated in response to a given stimulus. The reliance on spontaneous
evaluative reactions for deliberate evaluative judgments is assumed to depend on the consistency
of this reaction with other currently considered beliefs. According to the APE model, associative
activation and propositional validation mutually interact, in that (1) the overall set of activated
information provide the basis for propositional inferences (bottom-up influence), and (2)
propositional inferences can alter the overall set of activated information (top-down influence).
The central determinant of either type of influence is whether propositional reasoning involves
an affirmation or negation of relevant information.

Behavioral Effects of Associative and Propositional Learning

The APE model is sometimes misunderstood as claiming that mental representations
formed via associative learning exclusively influence spontaneous (but not deliberate)
evaluations and mental representations formed via propositional learning exclusively influence
deliberate (but not spontaneous) evaluations. Different from this mischaracterization, the APE
model proposes specific conditions under which (1) deliberate evaluations should be sensitive to
the effects of associative learning and (2) spontaneous evaluations should be sensitive to the
effects of propositional learning (Gawronski & Bodenhausen, 2006a, 2011). On the one hand,
mental representations formed via associative learning should influence deliberate evaluations

when the spontaneous evaluative reactions resulting from newly created links between co-
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occurring stimuli are accepted as a valid basis for evaluative judgments (see Figure 1, Panel A),
but not when these spontaneous evaluative reactions are rejected as false (see Figure 1, Panel B).
On the other hand, mental representations formed via propositional learning should influence
spontaneous evaluative reactions when propositional reasoning involves an affirmation of the
newly learned information (see Figure 1, Panel D), but not when propositional reasoning
involves a negation of the newly learned information (see Figure 1, Panel C).

These assumptions have important implications for research on the role of associative and
propositional learning in EC. Counter to widespread claims in current theoretical debates,
evidence that verbal instructions about CS-US pairings can influence spontaneous evaluations in
the absence of directly experienced CS-US pairings (e.g., Gast & De Houwer, 2012; Kurdi &
Banaji, 2017) does not support the idea that EC effects exclusively result from propositional
learning, as suggested by single-process propositional theories (e.g., De Houwer, 2009, 2014).
First, any such conclusion commits the logical fallacy of affirming the consequent, in that the
conditional if X, then Y is used to infer X from the observation of ¥ (Gawronski & Bodenhausen,
2015). Although research on verbal instruction effects shows that spontaneous evaluations can be
influenced by propositional learning, it does not permit the reverse conclusion that any effect on
spontaneous evaluations is a result of propositional learning. Second, as we explained above, the
APE model is perfectly consistent with effects of propositional learning on spontaneous
evaluations to the extent that propositional reasoning involves an affirmation of the newly
learned information (see Figure 1, Panel D). Yet, such effects do not preclude the possibility that
CS-US co-occurrences influence spontaneous evaluations via associative learning (see Figure 1,

Panels A and B).



APE MODEL 18

From the perspective of the APE model, understanding the roles of associative and
propositional learning in EC requires experimental designs that pit the outcomes of one learning
mechanism against the outcomes of the other (see Figure 2, Panel A). A general feature of such
designs is that they include (1) repeated co-occurrence of a CS with a US and (2) additional
information that the valence of the US is not characteristic of the CS. Based on the defining
features of the two learning mechanisms, the APE model suggests three cases in which
additional information should lead to conflicting outcomes of associative and propositional
learning: (1) cases in which observed regularities are rejected as invalid, (2) cases in which the
particular relation of a CS and a US suggests a CS evaluation that is opposite to the valence of
the US, and (3) cases in which CS evaluations suggested by directly experienced CS-US pairings
conflict with CS evaluations suggested by verbal instructions about CS-US pairings. In these
cases, the APE model predicts that perceived validity, relational information, and verbal
instructions should eliminate mere co-occurrence effects on deliberate evaluations (because
propositional reasoning should lead to a rejection of the spontaneous evaluative reactions
resulting from the direct link between the co-occurring stimuli formed via associative learning).
In contrast, spontaneous evaluations should remain sensitive to the observed co-occurrence
between stimuli (because rejection of spontaneous evaluative reactions via propositional
reasoning does not deactivate the direct links between the co-occurring stimuli formed via
associative learning). Although some studies support these predictions, the overall evidence for
conflicting effects of associative and propositional learning is rather mixed (for a review, see

Corneille & Stahl, in press).
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Regularity vs. Validity

Peters and Gawronski (2011b) conducted a series of studies that investigated interactive
effects of evaluative regularities and their perceived validity on spontaneous and deliberate
evaluations. Using a simple impression formation task, participants were presented with
evaluative statements about four target individuals. For two of the four targets, 75% of the
statements were positive and 25% were negative. For the other two targets, 75% of the
statements were negative and 25% were positive. Participants’ task was to guess whether each
statement was correct or incorrect. Orthogonal to the manipulation of valence proportions,
participants received feedback on their individual guesses, such that for two of the targets the
majority information was always correct and the minority information was always incorrect. For
the remaining two targets, the feedback suggested that the minority information was correct and
the majority information was incorrect. Afterwards, spontaneous evaluations were measured with
two variants of affective priming (Fazio, Jackson, Dunton, & Williams, 1995; Payne, Cheng,
Govorun, & Stewart, 2005); deliberate evaluations were assessed with a self-report measure.

Drawing on APE model’s hypotheses that (1) perceived validity should eliminate mere
co-occurrence effects on deliberate evaluations and (2) spontaneous evaluations should remain
sensitive to stimulus co-occurrences even when associative links resulting from these co-
occurrences are rejected as false (Gawronski & Bodenhausen, 2006a, 2011), Peters and
Gawronski (2011b) expected an unqualified main effect of valence proportions on spontaneous
evaluations. In contrast, deliberate evaluations were expected to show an interaction of valence
proportions and validity feedback, reflecting the actual validity of the observed statements rather
than the mere proportions of positive and negative statements. Counter to these predictions, both

spontaneous and deliberate evaluations showed a significant interaction, indicating that validity
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information fully qualified the effects of the observed regularities (see also Moran, Bar-Anan, &
Nosek, 2015).

An important aspect of Peters and Gawronski’s (2011b) studies is that they focused on
the effects of invalidation (or negation) during the formation of evaluative representations. This
focus deviates from the one in earlier research that focused on the effects invalidation (or
negation) during the expression of existing representations (e.g., Deutsch et al., 2006; Gawronski
et al., 2008). Different from the findings by Peters and Gawronski (2011b), these studies
consistently found that invalidation (or negation) of prior information qualifies deliberate, but
not spontaneous evaluations. In fact, when Peters and Gawronski included a delay between the
encoding of evaluative information and its invalidation, they replicated the typical dissociation
found in earlier studies. In this case, spontaneous evaluations were indeed less sensitive to
invalidation than deliberate evaluations. Together, these findings suggest that dissociations
between spontaneous and deliberate evaluations resulting from invalidation (or negation) are due
to processes operating during the expression of evaluative representations. However, they pose a
challenge to the APE model’s hypothesis that mere co-occurrences influence mental
representations via associative learning even when these regularities are deemed invalid during
encoding.

Co-occurrence vs. Relation

Although Peters and Gawronski’s (2011b) findings pose a challenge to the idea that
observed regularities can influence mental representations via associative learning regardless of
the perceived validity of these regularities, there is some evidence that observed co-occurrences
can influence mental representations regardless of the relation between the co-occurring stimuli

(for a review, see Corneille & Stahl, in press). This evidence comes from research showing that
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CS-US pairings can lead to changes in spontaneous CS evaluations that remain unqualified by
the particular relation between the CS and the US. The central finding in this line of research is
that information suggesting a “contrastive” relation between a CS and a co-occurring US
reverses EC effects on deliberate evaluations without affecting EC effects on spontaneous
evaluations. These findings are consistent with the APE model’s assumptions that (1) contrastive
relations should eliminate mere co-occurrence effects on deliberate evaluations and (2)
spontaneous evaluations should remain sensitive to observed co-occurrences even when the
propositional meaning of the resulting associative links is qualified by information about a
contrastive relation. For example, repeated exposure to the information Aspirin relieves
headaches may create a direct link between Aspirin and headaches via associative learning even
when propositional learning creates a mental representation of their relation at a higher level of
the associative network. Thus, exposure to the stimulus Aspirin should activate the negative
concept headaches via the direct link between two, even when activation spreads to the stored
information about their relation. From the perspective of the APE model, entertaining the idea
Aspirin relieves headaches is not only insufficient to deactivate the direct link between Aspirin
and headaches; it may even enhance this link by contributing to the co-activation of the two
concepts.

Although the available evidence for these ideas is somewhat mixed, some studies have
found unqualified effects of CS-US co-occurrences on spontaneous evaluations even when
deliberate evaluations were fully qualified by information about CS-US relations. For example,
in a study by Moran and Bar-Anan (2013), participants were presented with neutral stimuli (CS)
that started or stopped either pleasant or unpleasant sounds (US). Afterwards, the authors

measured spontaneous evaluations of the CSs with an implicit association test (Greenwald,
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McGhee, & Schwartz, 1998); deliberate evaluations were assessed with a self-report measure.
On the measure of deliberate evaluations, participants showed more favorable judgments of
stimuli that started pleasant sounds compared with stimuli that started unpleasant sounds.
Conversely, participants showed more favorable judgments of stimuli that stopped unpleasant
sounds compared with stimuli that stopped pleasant sounds. In contrast, the measure of
spontaneous evaluations reflected the mere co-occurrence of CSs and USs regardless of their
relation. That is, participants showed more favorable responses to stimuli that co-occurred with
pleasant sounds compared with stimuli that co-occurred with unpleasant sounds, regardless of
whether the stimuli started or stopped the sounds.

Hu, Gawronski, and Balas (2017a, Experiments 1 and 2) found a similar pattern using an
affective priming task (Fazio et al., 1995) and a manipulation of relational information involving
causal relations. Participants were presented with image pairs involving pharmaceutical products
(CS) and images of positive or negative health conditions (US). Participants were told that the
pharmaceutical products either cause or prevent the depicted health conditions. This
manipulation was based on the idea that pharmaceutical products can have positive effects (e.g.,
curing eczema; causing healthy skin) as well as negative side-effects (e.g., causing eczema;
impairing healthy skin). Consistent with Moran and Bar-Anan’s (2013) results, Hu et al. found
that deliberate evaluations of the pharmaceutical products reflected the relation between the
product and the depicted health condition. Specifically, participants showed more favorable
judgments of products that caused positive health conditions compared with products that caused
negative health conditions. Conversely, participants showed more favorable judgments of
products that prevented negative health conditions compared with products that prevented

positive health conditions. In contrast, spontaneous evaluations reflected the mere co-occurrence
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of the products with positive or negative health conditions regardless of their relation. That is,
participants showed more favorable responses to products that co-occurred with positive health
conditions than products that co-occurred with negative health conditions, regardless of whether
the products caused or prevented the health conditions.

Although the reviewed findings support the idea that mere co-occurrences of a CS and a
US can influence mental representations via associative learning regardless of their relation, the
available evidence for this hypothesis is far from conclusive (for a review, see Corneille & Stahl,
in press). For example, counter to the obtained dissociations between spontaneous and deliberate
evaluations, some studies found attenuated EC effects on spontaneous evaluations when
relational information suggested a CS evaluation that was opposite to the valence of the US (e.g.,
Zanon, De Houwer, & Gast, 2012); other studies found reversed EC effects on both spontaneous
and deliberate evaluations (e.g., Gawronski, Walther, & Blank, 2005; Hu et al., 2017a,
Experiment 3). Although the APE model can be reconciled with the former findings by assuming
that participants engaged in propositional inferences about the abstract valence of the CS (instead
of storing episodic information about the relation between the CS and the US), it is difficult to
reconcile with the latter finding given that effects of co-occurrences are assumed to be
unconditional. Thus, a major challenge for future theoretical and empirical work is to identify the
conditions under which relational information qualifies effects of mere co-occurrences on
spontaneous evaluations.
Experience vs. Instruction

More compelling evidence for the predictions of the APE model comes from research
that investigated cases in which CS evaluations suggested by directly experienced CS-US

pairings conflict with CS evaluations suggested by verbal instructions about CS-US pairings. In
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a nutshell, this work found that deliberate evaluations were shaped by verbal instructions about
CS-US pairings, whereas spontaneous evaluations were influenced by directly experienced CS-
US pairings. These findings are consistent with the APE model’s assumption that spontaneous
and deliberate evaluations should be differentially sensitive to the outcomes of associative and
propositional learning to the extent that (1) a CS repeatedly co-occurs with a US and (2)
additional information suggests that the valence of the co-occurring US is not characteristic of
the CS.

For example, in a study by Hu, Gawronski, and Balas (2017b), participants were
presented with CS-US pairings and then completed measures of spontaneous and deliberate
evaluations of the CSs. After completion of the two evaluation measures, half of the participants
were presented with CS-US pairings of the opposite valence (i.e., counter-conditioning). The
remaining half were informed that the CSs would be presented with USs of the opposite valence
without being shown any such pairings (i.e., counter-instructions). Finally, all participants
completed the two evaluation measures a second time. Consistent with the predictions of the
APE model, both counter-conditioning and counter-instructions effectively reversed initial EC
effects on deliberate evaluations. However, only directly experienced CS-US pairings, but not
verbal instructions about CS-US pairings, reversed initial EC effects on spontaneous evaluations.
These results suggest that actually experienced CS-US pairings influence mental representations
in a manner that is different from the effects of propositional inferences. If all EC effects were
mediated by propositional inferences (as suggested by single-process propositional theories),
counter-conditioning and counter-instructions should have identical effects, which was not the

case in Hu et al.’s study.
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Learning or Expression?

The mixed evidence regarding competing effects of associative and propositional
learning raises the question of how the conflicting findings could be reconciled from the
perspective of the APE model. One possibility is to attribute the obtained dissociations between
spontaneous and deliberate evaluations to processes during the behavioral expression of an
evaluative response. Specifically, dissociations between the two kinds of evaluations may occur
when newly acquired propositional information conflicts with the evaluation suggested by a
previously formed representation. For example, in Peters and Gawronski’s (2011b) study on the
effects of observed regularities and perceived validity, the predicted dissociation between
spontaneous and deliberate evaluations occurred only when there was a delay between the
encoding of evaluative regularities and the presentation of validity information. Similarly, in Hu
et al.’s (2017b) study on the effects of counter-conditioning and counter-instructions, both
procedures were supposed to reverse the effect of previously experienced CS-US pairings. Thus,
in both studies, participants initially formed a mental representation of a target object, and the
evaluation suggested by this representation was later qualified by newly acquired information
about the validity of previously observed regularities (Peters & Gawronski, 2011b) or
forthcoming CS-US pairings (Hu et al., 2017b). Such information may influence the verbal
expression of the existing representation on measures of deliberate evaluative judgments, but it
may be ineffective in preventing the effect of this representation on measures of spontaneous
evaluative reactions. A change in the latter presumably requires a genuine change in the
underlying representation, for example via directly experienced CS-US pairings of the opposite

valence (see Hu et al., 2017b).
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A similar argument may explain the mixed findings regarding the effectiveness of
relational information in qualifying EC effects on spontaneous evaluations (e.g., Gawronski et
al., 2005; Hu et al., 2017a; Zanon et al., 2012). An important factor that moderated dissociations
between spontaneous and deliberate evaluations in Hu et al.’s (2017a) research was whether the
information about CS-US relations was acquired together with the CS-US pairings. When
relational information was acquired separately before the encoding of the CS-US pairings, it
moderated EC effects on deliberate, but not spontaneous, evaluations. However, when relational
information was provided simultaneously with the CS-US pairings, it moderated EC effects on
both spontaneous and deliberate evaluations. The latter setup is consistent with the one in other
studies that found a qualifying effect of relational information on both spontaneous and
deliberate evaluations (e.g., Gawronski et al., 2005; Zanon et al., 2012). Thus, a potential
explanation of these outcomes is that dissociations between spontaneous and deliberate
evaluations occur when participants have to integrate two separately encoded pieces of
information (i.e., co-occurrence, relation). To the extent that a retroactive integration of two
pieces of stored information requires time and cognitive resources, it may be less likely to occur
for spontaneous evaluations, showing mere co-occurrence effects regardless of specific CS-US
relations. Yet, if the two pieces of information are integrated during encoding (e.g., when
relational information is encoded together with CS-US pairings), the resulting CS representation
may directly reflect the valence inferred from the observed relation, leading to a qualifying effect
of relational information on both spontaneous and deliberate evaluations.

Although this integrative post-hoc explanation reconciles the reviewed findings with the
APE model, it is also consistent with single-process propositional theories that reject the idea of

associative learning as a qualitative distinct learning mechanism (e.g., De Houwer, 2009, 2014).
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To the extent that the observed dissociations between spontaneous and deliberate evaluations are
due to expression-related processes, there is no need to postulate a mechanism of associative
learning in addition to the uncontroversial idea of propositional learning (see Hu et al., 2017a).
Nevertheless, some findings are more difficult to explain without the idea of associative learning
based on mere-occurrence (e.g., Gawronski et al., 2005, Experiment 2; Langer, Walther,
Gawronski, & Blank, 2009). For example, in a study modeled after the typical paradigm in
research on US revaluation (e.g., Walther et al., 2009), Langer et al. (2009) presented
participants with positive or negative information about some unknown individuals (i.e., US
faces). In a subsequent task, participants received information about whether the US faces like or
dislike unknown individuals (i.e., CS faces). Afterwards, half of the participants received novel
information about the US faces suggesting a valence that was opposite to the one in the first part
of the study (US revaluation). Participants in a control condition received additional information
about the US faces that was neutral in valence. Finally, all participants completed a measure of
deliberate CS evaluations. Participants in the control condition showed more favorable
evaluations of CS faces that were liked by positive US faces compared to the CS faces that were
liked by negative US faces. Moreover, participants showed less favorable evaluations of CS
faces that were disliked by positive US faces compared to the CS faces that were disliked by
negative US faces (see also Gawronski et al., 2005). However, participants in the revaluation
condition showed CS evaluations that were in line with the new valence of the US regardless of
whether the US faces liked or disliked the CS faces. That is, participants showed more favorable
evaluations of CS faces that co-occurred with initially negative, revaluated positive US faces
compared to CS faces that co-occurred with initially positive, revaluated negative US faces. This

result suggests that participants formed a direct mental link between the CS and the US, which
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determined their CS evaluations regardless of CS-US relations after US revaluation. This
conclusion is consistent with the notion of associative learning. However, it is difficult to
reconcile with the categorical rejection of associative learning in single-process propositional
theories (e.g., De Houwer, 2009, 2014). According to the latter theories, US revaluation should
either reverse the two-way interaction pattern found in Langer et al.’s control condition or leave
it unaffected. From a purely propositional view, it seems unclear why CS evaluations should
reflect the new valence of the US regardless of CS-US relations. Although Langer et al.’s
findings also do not cleanly map onto the core assumptions of the APE model, they do suggest
that CS-US co-occurrences can create direct associative links even when the observed co-
occurrences and CS-US relations are mentally integrated during encoding. Thus, more work is
needed to identify the conditions under which CS-US pairings produce unqualified co-
occurrence effects regardless specific CS-US relations.
Automaticity

The distinction between associative learning and propositional learning refers to the
processes by which observed stimuli shape mental representations; the distinction between
associative activation and propositional validation refers to the processes by which existing
mental representations influence judgments and behavior. In either case, the associative-
propositional distinction specifies sow a given process translates inputs into outputs (i.e.,
operating principles). The distinction between associative and propositional learning refers to
two distinct processes that translate input stimuli into representational outputs. The distinction
between associative activation and propositional validation refers to two distinct processes in the
translation between representational inputs and behavioral outputs (see De Houwer & Moors,

2015).
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The question of how a given process translates inputs into outputs has to be distinguished
from the question of when the process is assumed to operate (i.e., operating conditions). The
latter question is central to the automatic-controlled distinction, which subsumes four distinct
boundary conditions (see Bargh, 1994): awareness (i.e., does the process operate when there is
no awareness?), intentionality (i.e., does the process operate when there is no intention to start
the process?), efficiency (e.g., does the process operate when mental resources are reduced?),
and controllability (e.g., does the process operate when there is a goal to alter or stop the
process?). According to the APE model, there is no perfect mapping between operating
principles and operating conditions, such that associative processes would generally operate
automatically, whereas propositional processes would generally operate in a controlled fashion
(Gawronski & Bodenhausen, 2007, 2009, 2011). Instead, both associative and propositional
processes are assumed to have automatic and controlled aspects. Moreover, because different
features of automaticity need not co-occur, it is important to distinguish between the unique roles
of awareness, intentionality, efficiency, and controllability (see Table 1). Based on the dominant
interpretation of EC as a learning effect, the following analysis focuses primarily on automatic
and controlled aspects of associative and propositional learning. Automatic and controlled
aspects of associative activation and propositional validation are briefly summarized in Table 1.
For a more detailed discussion of automatic and controlled aspects of associative activation and
propositional validation, we refer interested readers to the chapter by Gawronski and
Bodenhausen (2014).

Awareness
The APE model assumes that associative learning is independent of people’s awareness

of the stimulus contiguities that are responsible for the formation of new associative links
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(Gawronski & Bodenhausen, 2014). More specifically, the APE model suggests that people do
not have to consciously recognize the co-occurrence of a CS with a US during the encoding of
their co-occurrence in order to form a mental link between the two. To clarify the empirical
implications of this hypothesis, two important aspects deserve a more elaborate discussion.

First, awareness during encoding should not be confused with recollective memory
during the expression of an evaluative response. Although measures of recollective memory have
been frequently used to investigate the role of awareness in EC, they provide little insights into
whether people consciously recognized the co-occurrence of a CS with a US during encoding
(Gawronski & Walther, 2012). On the one hand, lack of recollective memory does not guarantee
lack of awareness during encoding, because participants may have consciously recognized the
co-occurrence of a CS with a US during encoding but forgotten the relevant details over time. On
the other hand, accurate memory judgments do not imply awareness of CS-US pairings during
encoding, because participants may use their conditioned evaluative response to the CS as a basis
for their judgments in the memory task. As explained in more detail by Gawronski and Walther
(2012), understanding the role of awareness in EC requires experimental approaches that include
(1) direct manipulations of awareness during encoding and (2) online (rather than retrospective)
manipulation checks of awareness (see also Sweldens, Corneille, & Yzerbyt, 2014).

Second, awareness of CS-US pairings during encoding should not be confused with
attention (Gawronski & Bodenhausen, 2014). Although enhanced attention may increase the
likelihood that people consciously recognize systematic co-occurrences between a CS and a US,
the two determinants of learning are conceptually distinct in the sense that attention is necessary
but insufficient for awareness. That is, people may consciously recognize the co-occurrence of a

CS and a US only when they pay attention to the two stimuli, but attention does not guarantee
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awareness of their systematic co-occurrence. According to the APE model, associative learning
is independent of awareness, but it still requires attention to the co-occurring stimuli (e.g.,
Custers & Aarts, 2011; Field & Moore, 2005).

Whereas associative learning is assumed to be independent of awareness, the APE model
assumes that propositional learning requires conscious awareness (Gawronski & Bodenhausen,
2014). Thus, to the extent that people are consciously aware of the co-occurrence of a CS with a
US, associative and propositional learning may jointly influence the mental representation of the
CS. Yet, lack of awareness should eliminate the effects propositional learning, leaving
associative learning as the sole mechanism that can produce changes in the mental representation
of the CS.

Intentionality

According to the APE model, associative learning can be described as unintentional in
the sense that the learning process itself does not require the goal to form a new association
(Gawronski & Bodenhausen, 2014). However, associative learning can certainly have intentional
antecedents, in that people may intentionally expose themselves to repeated co-occurrences to
facilitate their acquisition (e.g., intentional exposure to pairs of words in the learning of a foreign
language).

Similar considerations apply to propositional learning. Once a propositional thought
about an event has been generated (e.g., about the co-occurrence of a CS with a US), the content
of this thought may be stored in memory even when people do not have the goal to memorize it.
Of course, the goal to memorize the content of a propositional thought may facilitate its storage,
but such a goal is not required according to the APE model (Gawronski & Bodenhausen, 2014).

In fact, a substantial body of evidence suggests that alternative processing goals (e.g., impression
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formation) can be more effective in producing a strong memory trace than memorization goals
(e.g., Hamilton, Katz, & Leirer, 1980). The same is true for the process of generating a
propositional thought, which also does not require an intention to instigate this process
(Gawronski & Bodenhausen, 2014). Although propositional thoughts can be the result of
intentional inferences about CS-US relations, they can be purely “stimulus-driven” when people
notice a systematic relation between stimuli in the absence of a goal to identify such stimulus
relations.
Efficiency

According to the APE model, the formation of mental links via associative learning is
resource-independent, although attentional distraction may sometimes disrupt associative
learning if it undermines attention to and encoding of the co-occurring stimuli (Gawronski &
Bodenhausen, 2014). Thus, when investigating the resource-independence of associative
learning, it is important to distinguish between different aspects of working memory capacity
(Baddeley, 2010). Whereas capacity constraints on episodic memory (e.g., concurrent rehearsal
of a complex digit-string) should leave associative learning unaffected, capacity constraints on
perceptual processing (e.g., concurrent attention to numbers in a two-back task) may reduce the
effects of associative learning to the extent that it undermines the perceptual encoding of the
relevant stimulus contiguities (see Custers & Aarts, 2011; Field & Moore, 2005; Pleyers,
Corneille, Yzerbyt, & Luminet, 2009).

As for propositional learning, the APE model assumes that the mere consideration of
propositional information does not require substantial amounts of cognitive resources, although
greater elaboration can certainly strengthen the resulting mental links (Craik & Lockhart, 1972).

Nevertheless, the generation of propositional information may require more resources to the
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extent that the entertained information is more complex (Gawronski & Bodenhausen, 2014). The
same is true for complex propositional inferences about CS-US relations that are not directly
observable, but have to be inferred from multiple pieces of information. For example, whereas
propositional thoughts about the co-occurrence of a CS and a US may spring to mind even when
there are little cognitive resources, propositional inferences about causal relations between two
stimuli may require more cognitive capacity, such that these inferences may be disrupted under
cognitive load.
Controllability

According to the APE model, associative learning is difficult to control in the sense that
observed CS-US pairings can create mental links despite the goal of not forming an association
between the co-occurring stimuli (e.g., Gawronski, Balas, & Creighton, 2014). Yet, the relative
effectiveness of counteractive control is assumed to depend on the employed control strategy
(Gawronski & Bodenhausen, 2014). Similar to the distinction between suppression and
reappraisal in research on emotion regulation (Gross, 1998), the APE model suggests that
proactive control strategies are more effective in counteracting the formation of direct
associative links on the basis of observed co-occurrence than reactive control strategies. For
example, whereas suppressing one’s evaluative response to the US should be relatively
ineffective in preventing the formation of a valence-congruent representation of the CS,
categorizing the US in a way that is opposite to its “default” valence might be much more
effective (but see Gawronski, Mitchell, & Balas, 2015, for evidence suggesting that reappraisal
of US valence may be ineffective in reducing EC effects).

As for the controllability of propositional learning, it is certainly possible to intentionally

invalidate self-generated propositional information (Gawronski & Bodenhausen, 2014). Such
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goal-dependent invalidation is conceptually equivalent to the effects of motivated reasoning, in
which people may have a desire to confirm or disconfirm the validity of a given piece of
information (Kunda, 1990). As with negation effects in motivated reasoning, however, the
effectiveness of intentional invalidation is assumed to be limited to the propositional level, in
that merely negating propositional information (i.e., reversing its truth value) is insufficient to
counteract the formation of corresponding mental links via associative learning (Deutsch et al.,
2006; Gawronski et al., 2008). For example, repeated pairings of a political candidate with
unpleasant stimuli in smear campaigns may create a negative associations with that candidate
even when perceivers reject the validity of the observed co-occurrence (e.g., Kosloff, Greenberg,
Schmader, Dechesne, & Weise, 2010; Westen & Weinberger, 2008). The process of generating
propositional thoughts can also be difficult to control, in that such thoughts may often be the
“stimulus-driven” result of noticing a systematic relation between stimuli.
Investigating Automatic Features of EC

Although the APE model’s hypotheses about automatic features of associative and
propositional learning may seem relatively straightforward, it is important to consider three
essential issues in empirical tests of these hypotheses. First, any study on automatic features of
associative and propositional learning has to distinguish between learning-related processes
during the encoding of CS-US pairings and expression-related processes during the measurement
of evaluative responses (Gawronski, Balas, & Hu, 2016; Gawronski & Bodenhausen, 2014).
Although this issue is particularly important for understanding the distinct roles of awareness
during encoding and recollective memory after encoding, it also applies to research on other
features of automaticity. For example, in their work on the controllability of EC, Gawronski,

Balas, and Creighton (2014) found that, although EC effects on self-reported evaluations were
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significantly reduced when participants were instructed to prevent being influenced by CS-US
pairings, EC effects on an evaluative priming measure remained unaffected by control
instructions. Moreover, although EC effects on self-reported evaluations varied as a function of
evaluative priming effects and recollective memory for CS-US pairings, motivation to control
the influence of CS-US pairings qualified only the predictive relation of recollective memory.
These results suggest that control instructions influenced the use of recollective memories for
CS-US pairings in the expression of deliberate CS evaluations (see also Balas & Gawronski,
2012). However, control instructions did not prevent the formation of associative links, which
continued to influence both spontaneous and deliberate evaluations of the CS. Thus, when
studying automatic features of EC, it is important to distinguish between processes involved in
the formation of mental representations and the processes involved in the behavioral expression
of these representations (Gawronski et al., 2016).

A second important issue is the difference between moderating and residual effects in
research on automatic features of EC. For example, in studies that experimentally manipulate
awareness of CS-US pairings (e.g., Stahl, Haaf, & Corneille, 2016), a reduction of EC effects as
a result of unawareness would speak to relative contribution of propositional learning, given that
propositional learning is assumed to require awareness. However, such a moderating effect does
not provide any evidence for the absence of associative learning. Effects of associative learning
would have to be inferred from the size of residual EC effects in the absence of awareness. To
the extent that residual EC effects are still statistically significant under conditions of
unawareness, the APE model would suggest a joint operation of associative and propositional

learning. The contribution of propositional learning would be reflected in the significant
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moderation of EC effects by awareness. The contribution of associative learning would be
reflected in the significant residual EC effect under conditions of unawareness.

Because EC effects of associative learning are presumably much smaller compared to EC
effects of propositional learning (see Hofmann et al., 2010), these considerations highlight the
importance of statistical power in studies on automatic features of EC. Although the sample of a
given study may provide sufficient power to detect a significant moderation of EC effects by
manipulations of automatic processing conditions, the same study may have insufficient power
to reliably detect a significant residual EC effect under conditions of automatic processing. An
illustrative example is a series of studies on the resource-dependence of EC effects by Mierop,
Hiitter, and Corneille (2017). Across three studies, the authors found a significant reduction of
EC effects as result of cognitive load. Importantly, although there was no evidence for a residual
EC effect under cognitive load in each individual study (Ns = 34, 41, 61), an integrative analysis
of the data from all three studies (N = 136) did find a significant residual EC effect with an
observed power of 93%. These results are consistent with concerns that, although a given study
may have sufficient statistical power to detect a significant moderation of EC effects by
manipulations of automatic processing conditions, the same study may have insufficient power
to detect a significant residual EC effect under conditions of automatic processing.

Finally, a third important issue is that hypotheses about automatic features of EC specify
the conditions under which a given a process is assumed to operate (i.e., operating conditions)
rather than the defining features of that process (i.e., operating principles). Thus, empirical
evidence for or against any of these hypotheses speaks only to the (in)accuracy of assumptions
about operating conditions. It does not speak to the question of whether a given process actually

contributes to EC effects (Gawronski & Bodenhausen, 2009, 2014). For example, in current



APE MODEL 37

debates between proponents of dual-process versus single-process theories, lack of a significant
EC effect under conditions of unawareness is sometimes interpreted as evidence against the
existence of associative learning (e.g., Mitchell et al., 2009). However, based on the distinction
between operating principles and operating conditions, such evidence may simply point to the
inaccuracy of the hypothesis that associative learning does not require awareness. Conversely, it
has been argued that a significant EC effect under conditions of unawareness provides evidence
for the existence of associative learning. Yet, again, such evidence may simply point to the
inaccuracy of the hypothesis that propositional learning requires awareness. Conceptually, the
question of whether a given process actually contributes to EC effects requires experimental
manipulations capturing the operating principles of that process (as discussed in the section
Behavioral Effects of Associative and Propositional Learning), not hypotheses about its
operating conditions (see Gawronski, Sherman, & Trope, 2014).

Although the literature on automaticity features of EC is too large to be reviewed in this
article, it is worth noting that the available evidence is consistent with some assumptions of the
APE model and inconsistent with others. Based on a detailed review of relevant evidence by
Corneille and Stahl (in press), we conclude that:

(1) There is no compelling evidence for residual EC effects under experimental

conditions that prevent conscious awareness during encoding of CS-US pairings (e.g.,
Stahl et al., 2016).> This conclusion stands in contrast to the APE model’s hypothesis

that associative learning can lead to EC effects in the absence of conscious awareness.

3 Although some studies suggest that EC effects can be obtained with subliminal presentations of either the CSs
(e.g., Gawronski & LeBel, 2008) or the USs (e.g., Rydell, McConnell, Mackie, & Strain, 2006), all successful
demonstrations of subliminal EC suffer from methodological limitations (for reviews, see Corneille & Stahl, in
press; Sweldens et al., 2014). Conversely, all studies that do not suffer from these limitations failed to obtain
evidence for subliminal EC (e.g., Stahl et al., 2016; Hogden, Hiitter, & Unkelbach, in press).
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(2) Although many studies on the resource-dependence of EC effects found no residual
effects under mental load (for a notable exception, see Mierop et al., 2017), the
majority of these studies used manipulations of attentional load and sample sizes that
seem too small to provide sufficient statistical power (e.g., Pleyers et al., 2009).
These ambiguities undermine strong conclusions about the accuracy of the APE
model’s assumption that associative learning can lead to EC effects under conditions
of reduced cognitive resources.

(3) Although there is evidence that EC effects depends on evaluative processing goals
(e.g., Gast & Rothermund, 2011), goals to either promote or prevent the impact of
CS-US pairings during encoding have been found to qualify EC effects on deliberate,
but not spontaneous evaluations (e.g., Gawronski et al., 2014). The latter findings are
consistent with the APE model’s hypotheses regarding the (un)intentionality and
(un)controllability of the learning mechanisms underlying EC (see also Hiitter &
Sweldens, in press).

Other Questions
The preceding sections reviewed the core assumptions of the APE model that are relevant
for understanding the mental underpinnings of EC. Yet, there are a number of additional
questions that play a central role in research on EC, but have not been previously addressed by
the APE model: (1) Do EC effects reflect statistical CS-US contingencies or CS-US contiguity?
(2) Are EC effects resistant to extinction? (3) Do EC effects depend on individual difference

factors?
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Contingency vs. Contiguity

It is widely assumed that EC effects reflect CS-US contiguities rather than statistical CS-
US contingencies (De Houwer, Thomas, & Baeyens, 2001; Walther Nagengast, & Trasselli,
2005). The core assumptions of the APE model are generally consistent with this hypothesis, but
the distinction between associative and propositional learning suggests a potential qualification.
Conceptually, the notion of associative learning suggests that repeated co-activation of two
concepts creates a mental link between the two. Moreover, the strength of this link should
increase with increasing numbers of observed co-occurrences, but it seems unlikely that its
strength would decrease when one of the stimuli is occasionally encountered in isolation or with
another stimulus. From this perspective, the critical determinant of associative learning should be
CS-US contiguity. What matters is the overall frequency observed co-occurrences, not statistical
contingencies of their co-occurrence.

A different conclusion could be drawn for propositional learning, which depends on the
generation of propositional thoughts about the relation between co-occurring stimuli. To the
extent that a CS sometimes does and sometimes does not co-occur with a particular US, it seems
less likely that perceivers infer a systematic relation between the two. For example, if a CS co-
occurs with a given US for 50% of one’s observations and without the US for the other 50%, a
causal relation between the two seems unlikely, at least if one assumes no interfering factor that
prevents the occurrence of the US in the presence of the CS. From this perspective, it seems
possible that propositional learning is more sensitive to statistical CS-US contingencies rather
than CS-US contiguity. Of course, perceivers may sometimes perceive statistical contingencies
where there are none, as shown in research on illusory correlations (e.g., Hamilton & Gifford,

1976). Thus, what matters for propositional learning is the perceived statistical contingency
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between stimuli, which may not always reflect their actual statistical contingency (e.g., Kattner,
2014; Kattner & Ellermeier, 2011).
Extinction

Similar considerations apply to the extinction of EC effects due to unreinforced
encounters with a CS in the absence of the US. Consistent with the idea that EC effects reflect
CS-US contiguities rather than CS-US contingencies, it is widely assumed that EC effects are
resistant to extinction (De Houwer et al., 2001; Walther et al., 2005). Similar to our arguments
about the role of CS-US contiguity in associative learning, unreinforced encounters with a CS in
the absence of the US may not necessarily reduce the strength of a previously formed mental
link. From this perspective, the mental representations resulting from associative learning should
lead to EC effects that are largely resistant to extinction.

Again, a different conclusion could be drawn for propositional learning. To the extent
that a CS that repeatedly co-occurred with a US is later encountered without the US, perceivers
may draw propositional inferences about properties of the CS that reflect the new information,
which may lead them to revise their previously formed beliefs about the relation between the CS
and the US. Thus, different from the presumed resistance of EC effects resulting from associative
learning, EC effects resulting from propositional learning may be systematically reduced by
unreinforced encounters with the CS in the absence of the US. This conclusion is consistent with
results by Gawronski, Gast, and De Houwer (2015), who found that unreinforced CS
presentations reduced EC effects on self-reported evaluations, whereas EC effects on an

evaluative priming measure remained unaffected by unreinforced CS presentations.*

4 EC effects on self-reported evaluations were reduced by unreinforced CS presentations when the CSs had been
rated after the initial presentation of CS-US pairings, but not when the CSs had not been rated after the initial
presentation of CS-US pairings. According to Gawronski, Gast, and De Houwer (2015), this asymmetry reflects a
differential integration of unreinforced CS presentations into evaluative judgments. Although this idea goes beyond
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Individual Differences

A final question concerns the potential role of individual differences in EC. Although
previous discussions of the APE model focused primarily on general mechanisms of evaluative
learning, its core assumptions suggest that EC effects may be moderated by any individual
difference factor that influences either (1) the formation of mental representations via associative
or propositional learning or (2) the contribution of associative and propositional processes in the
behavioral expression of these representations. With regard to the formation of mental
representations, the most likely path by which individual differences may moderate EC effects is
by influencing the propositional thoughts that are generated in response to CS-US pairings. For
example, individuals with high versus low levels of causal uncertainty (Weary & Edwards, 1994)
or high versus low need for structure (Neuberg & Newsom, 1993) may generate different
interpretations of ambiguous CS-US pairings, with corresponding effects on their mental
representation of the CS. With regard to the behavioral expression of mental representations, a
moderation by individual differences seems particularly likely for the role of propositional
processes in determining the reliance on spontaneous evaluative reactions (Kendrick & Olson,
2012). For example, individuals with high (versus low) need for cognition (Cacioppo & Petty,
1982) or low (versus high) faith in intuition (Epstein, Pacini, Denes-Raj, & Heier, 1996) may be
less likely to rely on their spontaneous evaluative reactions for deliberate evaluative judgments.
As a result, individuals with these personality characteristics should be less likely to show EC
effects of associative learning on explicit measures, but there may be no such individual

differences for associatively driven EC effects on implicit measures.

the theoretical assumptions of the APE model, it is consistent with the argument that extinction involves the
updating of previously formed beliefs about the relation between the CS and the US.
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Is the APE Model Falsifiable?

A common question about the APE model is whether the theory is unfalsifiable in the
sense that its high level of complexity makes it possible to explain any empirical outcome in a
post-hoc fashion without generating testable predictions that could be disconfirmed. Two major
sources of this concern are (1) the assumption of mutual interactions between associative and
propositional processes and (2) the rejection of a perfect mapping between operating principles
(i.e., associative vs. propositional), operating conditions (i.e., automatic vs. controlled), and
behavioral outcomes (i.e., spontaneous vs. deliberate evaluations). Although we agree that the
high complexity of the APE model requires considering multiple factors in the logical derivation
of empirical predictions, the theory includes precise assumptions about (1) the conditions under
which particular patterns of process interactions should and should not occur and (2) what
behavioral outcomes result from the different interaction patterns (see Gawronski &
Bodenhausen, 2006a, 2011). Thus, the theory is falsifiable in the sense that it prohibits
behavioral outcomes that are inconsistent with the theory’s assumptions about the conditions
under which particular process interactions should occur. In fact, although many of the APE
model’s predictions in this regard have been empirically confirmed, there are some findings that
are clearly inconsistent with the predictions of the theory (for a review, see Gawronski &
Bodenhausen, 2011). From this perspective, the APE model could be criticized for including
assumptions that make it inconsistent with particular empirical findings. However, any such
criticism directly contradicts the claim that the APE model is unfalsifiable.

The same considerations apply to more specific criticism that the APE model’s mental-
process account of EC is unfalsifiable. As should be clear from the current review, the APE

model implies a wide range of predictions about the effects of CS-US co-occurrence, perceived
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validity, CS-US relations, and the conditions under which these effects should and should not
occur. Although several of these predictions have been empirically confirmed (e.g., Hu et al.,
2017b), others turned out to be inconsistent with the empirical evidence (e.g., Peters &
Gawronski, 2011b). Again, the latter findings raise important questions about the validity of
various core assumptions of the APE model. However, any such concerns debunk the criticism
that the APE model is consistent with any empirical outcome, and thus unfalsifiable.

Based on the available evidence, two assumptions of the APE model should be treated
with caution in the absence of further evidence. First, there is currently no compelling evidence
that associative learning leads to EC effects in the absence of conscious awareness. Although this
conclusion does not necessarily question the contribution of associative learning to EC, it does
require a revision of the APE model’s assumptions about the conditions under which associative
learning occurs. That is, associative learning may create mental links between co-occurring
stimuli only when people are aware of the relevant spatio-temporal contiguities. Second, counter
the APE model’s assumption that conflicting effects of associative and propositional learning can
be identified by means of dissociations between spontaneous and deliberate evaluations, such
dissociations may be better understood as the result of expression-related processes rather than
learning-related processes. Again, this conclusion does not necessarily question the contribution
of associative learning to EC. However, it does require more advanced approaches to identify
effects of associative learning. To the extent that alternative approaches fail to provide evidence
for the formation of direct associative links during learning, we would agree with the proponents
of single-process propositional theories that there is no need to assume a process of associative
learning over and above the uncontroversial process of propositional learning. In this case, the

APE model may still provide valuable information about the processes involved in the
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behavioral expression of evaluative representations. However, it would be less informative about
the processes involved in the formation of evaluative representations.
Conclusion

The main goal of the current article was to review the core assumptions of the APE
model pertaining to the mental processes by which pairings of a CS with a positive or negative
US influence evaluations of the CS. According to the APE model, a sufficient understanding of
EC effects requires a consideration of (1) associative and propositional learning as two
functionally distinct learning mechanisms, (2) the mental representations resulting from the two
learning mechanisms, (3) the role of associative activation and propositional validation in the
behavioral expression of these representations, and (4) the automatic versus controlled nature of
the processes involved in the formation and expression of mental representations. Although the
APE model faces non-trivial challenges in explaining mixed findings regarding competing
effects of associative and propositional learning, it provides a valuable framework for studying
EC effects and the factors that influence the encoding of CS-US pairings and the expression of
evaluative responses. By generating strong, falsifiable predictions about the determinants of EC,
it has the potential to generate interesting new findings even if the theory itself may ultimately

require revisions as a result of unexpected outcomes.
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Table 1. Overview of associative and propositional process-components in the formation versus expression of evaluative

representations and the APE model’s assumptions about their operating conditions (i.e., awareness, intentionality, efficiency,

controllability). Table adapted from Gawronski and Bodenhausen (2014), reprinted with permission.

Awareness

Intentionality

Efficiency

Controllability

Formation

Associative
Learning

Propositional
Learning

Expression

Associative
Activation

Formation of mental
representations on the basis
of observed spatio-temporal
contiguities

Formation of mental
representations on the basis
of propositional information
that is regarded as valid

Activation of mental
concepts through similarity
matching and spread of
activation

Independent of
conscious awareness

Dependent on conscious
awareness

Experiential awareness
of affective gut
responses; processes
and mental concepts
that give rise to affective
gut responses can be
unconscious

Unintentional, although
antecedents may involve
intentional exposure to
particular contiguities

Unintentional storage
possible in the absence
of memorization goal

No intention required,
although intentional
activation possible

Efficient, although
attentional distraction
may undermine
encoding of contiguities

Mere consideration of
propositional
information efficient,
although comprehension
may require more
resources when
information is complex

Efficient, although
effortful activation
possible

Uncontrollable, although
effects of associative
learning can be
concealed by processing
goals

Controllable through
invalidation, although
limited to propositional
level

Controllability depends
on adopted control
strategy (i.e., affirmation
vs. negation)




APE MODEL

Propositional
Validation

Default affirmation of the
validity of activated
information

Monitoring (in)consistency
between activated
information

Resolution of inconsistency
between activated
information

Report of outcome of
validation process

No awareness required,
although conscious
reassessment of validity
possible

No awareness required,
although conscious
monitoring possible;
inconsistency raises
conscious awareness

Reassessment of
activated information
involves conscious
awareness of processing
steps (e.g., reversal of
truth value, search for
information that
resolves inconsistency)

Conscious

No intention required,
although intentional
reassessment of validity
possible

No intention required,
although intentional
monitoring possible

Intentional

Intentional

58

Efficient, although
effortful reassessment of
validity possible

Required resources
depend on amount of
information and
complexity of inferences

Required resources
depends on amount of
information and
complexity of inferences

Efficient

Controllable through
negation of validity

Uncontrollable

Controllable through
change in preferred
strategy to resolve
inconsistency

Controllable
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Figure 1. Individual direct and indirect influences of an external factor on associative and
propositional processes underlying changes in implicit and explicit evaluations. Thin arrows
depict direct effects of an external factor on either associative or propositional processes and
influences of the two processes on implicit and explicit evaluations; fat arrows depict mutual
influences between associative and propositional processes, with solid arrows depicting the
presence of an effect and open arrows the absence of an effect. Figure adapted from Gawronski

and Bodenhausen, 2011; reprinted with permission.
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Figure 2. Multiple direct and indirect influences of external factors on associative and
propositional processes underlying changes in implicit and explicit evaluations. Thin arrows
depict direct effects of an external factor on either associative or propositional processes and
influences of the two processes on implicit and explicit evaluations; fat arrows depict mutual
influences between associative and propositional processes, with solid arrows depicting the
presence of an effect and open arrows the absence of an effect. Figure adapted from Gawronski

and Bodenhausen, 2011; reprinted with permission.
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