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INTRODUCTION

It has been recognized for many decades that a person’s behavior is a
function of their likes and dislikes (Allport, 1935). The study of evaluation
therefore constitutes an essential part of psychological research. The term
“evaluation” can be used to refer to a behavioral phenomenon, that is, the
impact of stimuli on evaluative responses (De Houwer, Gawronski, & Barnes-
Holmes, 2013). As Zajonc (1980) argued in his seminal paper, evaluations can
sometimes arise in a spontaneous manner. For instance, the sight of a stimulus
(e.g., a kitten or a chocolate-chip cookie) may automatically evoke a smile.
Evaluations that occur under certain conditions of automaticity (e.g.,
unintentional, uncontrolled, unconscious, or fast; see Moors & De Houwer, 2006)
are typically referred to as implicit evaluations whereas evaluations that arise in
a more deliberate and controlled manner (e.g., self-reported ratings of liking) are

referred to as explicit evaluations.

Previous studies have indicated that indices of implicit evaluations are
often better than explicit evaluations at predicting automatic or spontaneous
behavior (e.g., Dovidio, Kawakami, & Gaertner, 2002; Friese, Hofmann, &
Schmitt, 2009; Perugini, Richetin, & Zogmaister, 2010). Moreover, some research
suggests that implicit evaluations are an important determinant of certain
spontaneous behaviors (Fazio, 1990; Greenwald, Poehlman, Uhlmann, & Banaji,
2009) and play a crucial role in a number of important psychological phenomena
including psychopathology (Roefs et al., 2011), addiction (Wiers & Stacy, 2006),
and social interactions (Fazio & Olson, 2003). It is therefore of particular
importance to understand how implicit evaluations are acquired and can be

changed.

Interestingly, whereas many studies have investigated how explicit
evaluations can be influenced by a variety of different manipulations (see Petty
& Wegener, 2010 for an overview), only a limited number of studies have

examined the acquisition and change of implicit evaluations, employing only a
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small number of paradigms (Gawronski & Bodenhausen, 2006). Moreover, most
of the paradigms that have been used to change implicit evaluations involve
some kind of repeated presentations or training. An important reason for this
state of affairs is that most early models that accounted for the impact of
evaluations on behavior considered implicit evaluations to result from
representations in memory that are highly stable across time and context (see
Wilson, Lindsey, & Schooler, 2000 for an example of such a model). The mental
representations that underlie implicit evaluations are typically thought to consist
of associations links that develop gradually over many experiences. In line with
this idea, it is often assumed that implicit stimulus evaluations arise exclusively
as the result of repeated pairings of events (Rydell & McConnell, 2006). For
instance, evaluative conditioning (EC) research provides ample evidence that
changes in the implicit evaluation of a stimulus (conditioned stimulus; CS) occur
when it is repeatedly paired with a valenced stimulus (unconditioned stimulus;
US; for a review see Hofmann, De Houwer, Perugini, Baeyens, & Crombez, 2010).
Moreover, recent studies have shown that changes in implicit evaluations can
also be obtained by pairing a stimulus with a valenced action (i.e., approach or
avoidance). Typically, the repeated approaching of one stimulus and avoiding of
another stimulus leads to more positive implicit evaluations for the former
stimuli (e.g., Kawakami, Phills, Steele, & Dovidio, 2007; Woud, Maas, Becker, &
Rinck, 2013). It is generally assumed that effects of approach-avoidance (AA)
training on implicit evaluations arise as a result of automatic processes (i.e., the
automatic formation of mental associations, see for instance Phills, Kawakami,
Tabi, Nadolny, & Inzlicht, 2011). However, certain attempts to find AA training
effects have failed (see Vandenbosch & De Houwer, 2011) and there is little
evidence that informs us about the processes underlying the effects that have

been observed.

In the present dissertation, we focus on the learning of implicit evaluation
through AA training. We examine the conditions under which AA procedures
lead to changes in implicit evaluations with the aim to learn more about the

processes underlying these effects and the processes that determine implicit
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evaluation. In the current chapter, we first provide an overview of current
mental-process accounts of implicit evaluation. Second, we describe research on
the acquisition and change of implicit evaluation and discuss mental process
accounts of AA training effects. Finally, we specify the aims and research

questions of the present thesis.

Mental Process Accounts of Implicit Evaluation

As an effect, implicit evaluation can in principle be due to a variety of
mental processes. Cognitive theories of evaluation have traditionally assumed
that implicit evaluations reflect the automatic activation of associations in
memory (for a review, see Hughes, Barnes-Holmes, & De Houwer, 2011).
Associations can be defined as simple links between mental representations that
form whenever two representations simultaneously become active (Shanks,
2007). One can conceptualize an evaluative association as an association
between a representation of a target concept (e.g., a stimulus) and a
representation of positive or negative valence. Implicit evaluation can then be
explained in the following manner: Upon presentation of a certain stimulus,
activation of its corresponding representation in memory will spread to a
valenced representation through acquired evaluative associations. Once this
valenced representation becomes active, it may influence the evaluative

response to the stimulus.

Broadly speaking, one can distinguish two different classes of evaluation
models that have adopted the assumption that associations underlie implicit
evaluation. First, single-process associative models postulate that both implicit
and explicit evaluations are based on the formation and activation of
associations (e.g., Baeyens, Eelen, Crombez, & Van den Bergh, 1992, Fazio,
2007). Implicit evaluations are assumed to reflect the automatic activation of
particularly strong associations (i.e., associations that have built up sufficient
strength to operate automatically). In contrast, explicit evaluations may also
depend on the more effortful activation of other associations (when a person has

the opportunity and motivation to consider additional information; Fazio &
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Olson, 2014).

Second, in contrast to those purely associative models, dual-process
models propose that two separate processes are responsible for evaluation.
These models are based on dual-system models which assume that people
process information through two qualitatively distinct cognitive systems (e.g.,
Sloman, 1996, Smith & DeCoster, 2000, Strack & Deutsch, 2004). One system is
slow-learning and operates through automatic association formation processes
whereas the other system is fast-learning and entails the rule-based formation of
propositional representations. Contrary to associations, propositions are
structured representations that include information not only about the strength
of the relationship between concepts but also about the nature of the relation
(e.g., ‘A causes B’ or ‘A is a consequence of B’; see Lagnado, Waldmann,
Hagmayer, & Sloman, 2007). It is often assumed that explicit evaluations reflect
the operation of propositional processes such as the activation and validation of
propositions whereas implicit evaluations are determined only by the activation
of associations (Strack & Deutsch). Consistent with this idea, some studies have
found that explicit evaluations are particularly sensitive to the acquisition of
propositional information via instructions, whereas implicit evaluations are more
sensitive to repeated evaluative pairings (Rydell, McConnell, Mackie, & Strain,

2006; Rydell &McConnell, 2006).

However, some contemporary dual-process models have argued against a
strict separation of associative and propositional processes in evaluation. These
models assume that associative processes interact with propositional processes
to explain implicit and explicit evaluation. The currently most extensive
theoretical account of how these two distinct processes interact and cause
changes in implicit and explicit evaluations in different contexts is the
Associative-Propositional Evaluation (APE) model (Gawronski & Bodenhausen,
2006, 2011, 2014). The APE model posits that implicit evaluations can form not
only as the result of a pairing between events (i.e., associative learning, see De
Houwer, Barnes-Holmes, & Moors, 2013) but also as the result of the acquisition

of propositional information (i.e., propositional learning). More specifically,
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implicit evaluations may form when externally provided or internally generated
propositions are considered valid, thereby creating new (strong) associations in
memory (see Whitfield & Jordan, 2009). Several recent studies seem to support
this idea. First, it has been shown that changes in implicit evaluations can occur
when participants are provided with a single instance of new propositional
information via instructions (Castelli, Zogmaister, Smith, & Arcuri, 2003; De
Houwer, 2006; Gregg, Seibt, & Banaji, 2006). For instance, when participants are
informed that the members of one fictitious social group have positive traits and
the members of another fictitious social group have negative traits, an implicit
preference for the former group is typically observed (Gregg et al.). Second,
some studies recently provided evidence that instruction effects on implicit
evaluation depend on qualities of the information other than the (one-time)
pairing of stimulus and valenced event that are part of the instructions (e.g., the
instruction “Bob is good” entails a paring of “Bob” and “good”), such as the
perceived validity of the acquired information (Cone & Ferguson, 2015; Peters &
Gawronski, 2011; Raes, De Houwer, De Schryver, Brass, & Kalisch, 2014). Because
these findings indicate that propositional processes play an important role in the
learning of implicit evaluations, they pose a challenge to associative and dual-
process models of evaluation which assume that implicit evaluations result only
from the gradual formation of associations in memory as the result of actual

pairings (Rydell & McConnell, 2006; Smith & DeCoster, 2000).

Recently, a third class of evaluation models has emerged that can also
explain the effects of instructions on implicit evaluation. These models do not
adopt the assumption that implicit evaluation reflects association activation.
Rather, they argue that implicit and explicit evaluation is determined entirely by
propositional processes (De Houwer, 2009, 2014; Mandelbaum, 2015; Mitchell,
De Houwer, & Lovibond, 2009). Proponents of these single-process propositional
models believe that evaluations depend on the formation and activation of
propositions. Whereas explicit evaluations may reflect the subjective validity of
activated propositions, implicit evaluation may reflect the automatic activation

of propositions that are easily retrieved (De Houwer, 2014). For instance, the
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sight of a cookie (i.e., an evaluative stimulus) could allow for the retrieval of
memories in which the proposition “cookies are tasty” was encoded. The
activation of this proposition may automatically evoke a positive evaluative
response such as a smile (i.e., implicit evaluation). A person’s deliberate
response to the question whether they like the cookie (i.e., explicit evaluation)
may more strongly reflect whether participants also consider this proposition to
be valid and/or the importance of this belief in comparison to other beliefs about

cookies (e.g., “cookies are unhealthy”).

Associative learning of Implicit Evaluations

Learning that involves a regularity in the presence of two events can be
defined as associative learning (De Houwer et al.,, 2013). Traditionally, it was
assumed that all instances of associative learning result from the automatic
formation of mental associations (see Mitchell et al., 2009). A popular
assumption of association formation theories of learning is that observed spatio-
temporal contiguities (or co-occurrences) of events lead to a co-activation of
their corresponding mental representations which automatically creates an
associative link between the two representations (Shanks, 2007). Repeatedly
observing the same co-occurrences strengthens this link, which facilitates the
spread of activation from one concept to the other when one of the two events
occurs. Given that most evaluation models assume that mental associations
underlie implicit evaluations, it is not surprising that most research on the
acquisition and change of implicit evaluations has employed paradigms that

involve repeated co-occurrences.

The most extensively used procedure to induce changes in implicit
evaluations is the EC procedure. EC refers to the change in liking of a stimulus
(CS) that results from the pairing of that stimulus with a positive or negative
stimulus (US; De Houwer, 2007). In line with the idea that automatic association
formation mechanisms underlie these effects (Baeyens, Eelen, Crombez, & Van
den Bergh, 1992), several studies have provided evidence that EC can occur

under certain conditions of automaticity. For instance, some research suggests
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that EC is not impeded by attentional load (Fulcher & Hammerl, 2001), is not
susceptible to intentional control (Gawronski, Balas, & Creighton, 2014,
Gawronski, Mitchell, & Balas, 2015) and can occur in the absence of conscious
awareness of the contingency between CS and US (Baeyens, Eelen, Crombez, &
Van den Bergh, 1992; Hitter, Sweldens, Stahl, Unkelbach, & Klauer, 2012; Olson
& Fazio, 2001).

However, recent studies have provided evidence that the processes
underlying EC may be less automatic than is often assumed. For instance, some
research has shown that EC depends on the availability of cognitive resources
(Davies, El-Deredy, Zandstra, & Blanchette, 2012; Pleyers, Corneille, Yzerbyt, &
Luminet, 2009), and momentary processing goals (Corneille, Yzerbyt, Pleyers, &
Mussweiler, 2009; Gast & Rothermund, 2011). Moreover, recent evidence has
challenged the idea that EC can occur in the absence of contingency awareness
and suggested that EC occurs only after participants become aware of CS-US
contingencies (e.g., Bar-Anan, De Houwer, & Nosek, 2010; Pleyers, Corneille,
Luminet, & Yzerbyt, 2007; Stahl, Unkelbach, & Corneille, 2009). Though the
question whether EC can occur without contingency awareness is still strongly
debated (see Sweldens, Corneille, & Yzerbyt, 2014 for an overview), there is now
general consensus that contingency awareness is at least an important

moderator of EC (Hofmann, De Houwer, Perugini, Baeyens, & Crombez, 2010).

Evidence that EC, at least partly, depends on controlled processes, has
important theoretical implications. It implies that (stimulus) pairings do not
(always) automatically produce changes in implicit evaluations and therefore
contrasts with the idea that EC is (exclusively) the result of the automatic
formation of associations. In accordance with propositional theories of
evaluation, it has recently been suggested that EC results entirely from
propositional processes (De Houwer, 2009; Hughes et al., 2011; Mitchell, De
Houwer, & Lovibond, 2009). According to these propositional accounts, the
acquisition of propositional knowledge about the relation between the CS and
US causes changes in implicit and explicit evaluation. Supporting this idea, some

recent studies have shown that changes in the implicit evaluation of a CS occur
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when verbal instructions link a CS with a valenced US in the absence of actual CS-
US pairings (De Houwer, 2006; Gast & De Houwer, 2012). For instance, when
participants are instructed that one nonword will always be followed by positive
pictures and another nonword will be followed by negative pictures, they exhibit
more positive implicit evaluations of the former nonword than of the latter

nonword (De Houwer).

AA Training Effects on Implicit Evaluation

Recent research has shown that implicit evaluations can form also as the
result of the repeated pairing of stimuli and approach or avoidance actions. The
first demonstration of this effect was provided by Kawakami et al. (2007). They
found that participants who repeatedly approached photographs of Black people
and avoided photographs of White people exhibited more positive evaluations of
Black relative to White people on the Implicit Association Test (IAT; Greenwald,
McGhee, & Schwartz, 1998). AA training effects have been observed for a variety
of stimuli, such as pictures of unfamiliar faces (Woud, Maas, Becker, & Rinck,
2013), alcoholic drinks (Wiers, Eberl, Rinck, Becker, & Lindenmeyer, 2011),
unhealthy foods (Zogmaister, Perugini, & Richetin, in press), insects and spiders
(Jones, Vilensky, Vasey, & Fazio, 2013), or contamination-related objects (Amir,

Kuckertz, & Najmi, 2013).

AA training effects resemble EC in that a change in liking occurs as the
result of a contiguous relation between a neutral stimulus and a valenced event.
In AA studies the valenced event corresponds to the execution of a valenced
action (i.e., an approach or avoidance action) rather than the presentation of a
valenced US. Approach and avoidance are typically considered primitive
behavioral tendencies that must have come into place very early on in evolution.
As a result, these actions are often assumed to be tightly linked with an
impulsive, associative system (Strack & Deutsch, 2004). The processes underlying
AA training effects might thus differ from those involved in EC in that they
provide a more low-level route to changing stimulus evaluations. That is, AA

training might change implicit evaluations in a way that circumvents
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propositional processes and relies entirely on automatic association formation
processes. In line with this idea, Kawakami and colleagues (2007) observed
changes in implicit evaluations when participants performed AA training under
conditions that seriously limited conscious detection of the approached and
avoided stimuli (i.e., presentation in between two masking stimuli and for a
duration of 23 ms). The authors concluded that “these effects can occur in a
largely automatic fashion, outside of participants’ awareness and beyond their

conscious control” (p. 968).

Mental Process Accounts of AA Training Effects

Though the investigation of AA training effects is a recent phenomenon, a
number of explanations for these effects have been described. First, motivational
accounts suggest that motivational systems of approach and avoidance mediate
the relation between AA behavior and stimulus evaluations (Cacioppo, Priester,
& Berntson, 1993). Theorists have argued that behavior is driven by two distinct
motivational circuits that direct the deployment of primitive approach and
withdrawal behavior (Elliot, 2006; Lang, Bradley, & Cuthbert, 1990). Because AA
actions are wired into these motivational systems, performing these actions may
lead to the activation of these motivational systems which, in turn, may bias the
evaluative processing of stimuli. Specifically, the processing of positive qualities
of a stimulus may be facilitated when the approach system is triggered and the
processing of negative qualities may be facilitated when the avoidance system is
triggered (Neumann & Strack, 2000). Support for this account has primarily come
from studies that used a motivation induction procedure such as the enduring
performance of a specific approach behavior (e.g., arm flexion) or avoidance
behavior (e.g., arm extension) during stimulus evaluation. For instance, Cacioppo
and colleagues demonstrated that stimuli are evaluated more positively during
arm flexion (established by pressing upwards on a table) than during arm
extension (established by pressing downward on a table). Note that, in contrast
with typical AA training studies, these studies involved the evaluation of stimuli

during the long-during performance of specific AA actions (i.e., the performance
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of arm movements that were assumed to be intrinsically an approach action or
an avoidance action, but see Eder & Rothermund, 2008). Though AA training
effects result from repeated pairings of AA actions and stimuli, they can also be
accounted for from a motivational perspective. For instance, each time a
stimulus is approached or avoided, this may lead to the co-activation of the
corresponding stimulus representation and approach or avoidance motivational
system. Associations may form such that the subsequent presentation of an
approached stimulus will now trigger the approach system and the presentation
of an avoided stimulus will trigger the avoidance system, which may facilitate the
automatic evaluation of the stimulus as positive or negative (Neumann, Forster,

& Strack, 2003).

Second, according to the associative self-anchoring account of AA training
effects, approach behaviors are fundamentally related to pulling objects closer to
the self (Forster, 2001). As a result, the repeated performance of approach
behavior in response to a stimulus may allow for the gradual formation of an
association between positively valenced representations of the self and the to-
be-approached stimulus (Phills, Kawakami, Tabi, Nadolny, & Inzlicht, 2011). Once
these associations are established, positive valence may spread to the to-be-
approached stimulus, thereby influencing implicit evaluations of this stimulus

(Gawronski, Bodenhausen, & Becker, 2007).

Third, some have argued that representations of AA behaviors have
become associated with representations of positive or negative valence because
they usually lead to positive or negative outcomes (Woud, Becker, & Rinck, 2008;
Woud, Maas, et al., 2013). The repeated performance of AA behavior in response
to a stimulus will lead to co-activation of the positively or negatively valenced
action representations and representations of the stimulus. As a result,
associations between these representations are formed and these associations
will influence implicit evaluation. This explanation accords with typical
associative explanations of EC to the extent that the repeated presentation of a
stimulus and a valenced event allows for the gradual formation of evaluative

associations in memory which drive implicit evaluation (Baeyens et al., 1992).
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Finally, Eder and Klauer (2009) described a common-coding account of AA
training effects. This account builds on the assumption that sensory events and
action events are represented in memory by means of structurally identical
event codes (Hommel, 2004). During the performance of valenced actions, codes
of positive or negative valence may be activated. These codes are bound to
stimulus representations when they are activated at the same time. As a result,
presentation of an approached or avoided stimulus may lead to the activation of
valenced codes and evoke an evaluative response in line with the valence of the
performed action. Similar to the account described by Woud and colleagues the
common-coding account thus explains AA training effects on the basis of the
automatic activation of valenced representations during the performance of
valenced actions and the formation of an association between these

representation and stimulus representations.

The other described accounts differ in a number of important ways. For
instance, whereas the account proposed by Woud and colleagues and the
common-coding account both assume that the repeated performance of any
valenced action should produce similar effects, motivational accounts assume
that effects are restricted to approach and avoidance actions. The self-anchoring
account, on the other hand, assumes that only the approach actions determine
AA training effects. Importantly, all described accounts ascribe to one key
assumption, that automatic association formation processes underlie AA training

effects.

The Associative Assumption In Accounts of AA Training Effects

The assumption that AA training effects arise exclusively as a result of the
automatic formation of associations in memory is widely present in current
theorizing but has never been explicitly tested. Moreover, some findings seem to
provide evidence that contrasts with this assumption. First, several studies have
failed to show effects of AA training on evaluations of well-known stimuli
(Becker, Jostmann, Wiers, & Holland, 2015) or even novel stimuli (Vandenbosch

& De Houwer, 2011). Other studies have found that AA training effects were
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restricted to certain stimuli (e.g., for face stimuli with neutral but not angry or
smiling expressions, Woud, Becker, Lange, & Rinck, 2013) or found effects on
explicit but not implicit evaluation (Huijding, Muris, Lester, Field, & Joosse, 2011).
These findings contrast with the idea that AA training effects depend on the
automatic installation of associations. Rather, AA training effects seem to
depend on subtle boundary conditions that yet have to be specified. For
instance, whereas Woud et al. (2008) reported that participants who repeatedly
performed AA movements in response to pictures of faces with neutral
emotional expressions exhibited an implicit preference for approached faces,
Vandenbosch and De Houwer (2011) failed to find any evidence for AA training

effects on evaluations of novel faces in five experiments with similar methods.

Second, Laham, Kashima, Dix, Wheeler, and Levis (2014) recently provided
evidence that AA training effects depend on the motivational framing of AA
actions. When participants repeatedly performed approach or avoidance
movements in response to novel stimuli, this led to the development of implicit
evaluations when the actions were contextually framed as collect and discard
actions within a foraging context. Importantly, no AA training effects were
observed when contextual framing of AA actions was not elaborated. This
suggests that it is not the pairing of AA action and stimulus per se that produces
the effects. Rather, AA training effects may critically depend on certain
moderators that indicate the involvement of high-level controlled processes.
Importantly, however, this question has received little or no attention in AA

training research.

THE CURRENT PHD THESIS

In the present project, we aim to learn more about the conditions under
which AA training causes changes in implicit evaluations. This question is
relevant for a number of reasons. First, as we previously described, it is often
assumed that AA training might provide a special, low-level route to changing

implicit evaluations that circumvents propositional processes and relies entirely
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on automatic associative processes. The idea that repeatedly approaching or
avoiding stimuli changes implicit evaluations, fits well with the commonly held
assumption that associations can be altered only gradually as the result of many
different experiences. However, it has never been tested whether propositional
processes play a role in these effects. By studying the effects of AA training on
implicit evaluations, we could obtain unique information about the scope of
propositional processes or the nature of associative processes. Second, at
present, only a handful of studies inform us about whether propositional
processes can directly influence implicit evaluations, that is, without the
involvement of associative processes (Hughes et al., 2011). By examining the role
of propositional and associative processes in the formation of implicit
evaluations via AA training, we may learn more about the processes underlying
implicit evaluation in general. Third, because implicit evaluations have such a
profound impact on behavior, this new information could have important
practical implications. For example, studies have already provided evidence that
AA training can be effective in reducing unwanted behaviors such as racial
prejudice (Kawakami et al., 2007) or can be used in the treatment of pathological
conditions such as social anxiety (Taylor & Amir, 2012), contamination anxiety
(Amir et al., 2013), alcohol-dependence (Wiers, Gladwin, & Rinck, 2013), or
smoking addiction (Wittekind, Feist, Schneider, Moritz, & Fritzsche, 2015).

In the present project, we focus on two specific questions about when and
how AA training changes implicit evaluations. First, we examine if and under
what circumstances AA instructions can influence implicit (and explicit)
evaluation. Second, we examine the role of contingency awareness in the effects

of AA training.

Effects of AA instructions

The first question we address is whether the acquisition of propositional
knowledge about stimulus-response contingencies via instructions (i.e., about
which stimulus is approached and which stimulus is avoided) can lead to typical

AA training effects. To the extent that propositional processes underlie AA
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training effects, the acquisition of propositional contingency knowledge may be
crucial. For instance, participants who acquire stimulus-action contingency
information may elaborate on this information and infer that the approached
stimulus is positive and the avoided stimulus is negative. Such inference could
arise because of the fact that often during their lifetime, good things were
approached and bad things were avoided. Once participants make this inference
and form the proposition that the approached stimulus is positive (or that the
avoided stimulus is negative), this may influence implicit stimulus evaluation,
either directly (see De Houwer, 2014) or via its influence on explicit evaluations

(see Gawronski & Bodenhausen, 2006).

It is typically assumed that propositions about events can be formed not
only on the basis of the repeated experience of those events (e.g., the pairing of
AA action and stimulus) but also as the result of a single instruction or inference
concerning those events (see De Houwer, 2009; Lagnado et al., 2007; Mitchell et
al., 2009). Therefore, effects that result from the acquisition of propositional
contingency information should occur also via mere instructions (see Gast & De
Houwer, 2012 for a similar reasoning in the context of EC instruction effects). By
examining to what extent instructions that specify stimulus-action contingencies
(i.e., AA instructions) may also cause effects on stimulus evaluations we may gain

important information about the role of propositional processes in AA effects.

The role of contingency awareness in AA training effects

The second question we address is whether conscious propositional
knowledge about stimulus-response contingencies moderates AA training
effects. Given the important role of contingency awareness for EC and the strong
resemblance between EC and AA training procedures, contingency awareness
may be an important factor also for AA training effects. Laham and colleagues
(2014) recently alluded to this possibility when they suggested that AA training
effects may depend on the motivational framing of AA actions because
elaborated framing instructions increase the likelihood that participants become

aware of the stimulus-action contingencies.
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The question of (contingency) awareness in AA training effects, however,
has already been addressed in studies that examined whether subliminal AA
training causes changes in evaluations (Jones et al., 2013; Kawakami et al., 2007).
The results of these studies provided evidence that AA training effects can occur
outside of participants’ awareness of the contingencies in the training task. This
is an important conclusion because it implies that AA training effects depend on
processes that do not necessitate awareness (e.g., automatic association
formation processes). Moreover, such unambiguous evidence in favor of
unconscious associative learning is scarce (see Mitchell et al., 2009). However,
given that only few studies have investigated this matter, more research is
warranted to establish if and under what circumstances AA training causes
changes in evaluations in the absence of conscious knowledge of stimulus-action
contingencies. Also, even if contingency awareness might not prove to be
necessary for AA training effects, it may still be an important moderator. By
examining the role of contingency awareness in AA training effects we aim to
learn more about the propositional or associative processes that underlie these

effects.

Overview of the empirical chapters

The current thesis contains four empirical chapters, each of which aims at
shedding light on the conditions under which AA training and AA instructions can
produce changes in implicit evaluations. In the first two chapters we focused on
the question whether implicit evaluations can change as the result of AA
instructions. The next two chapters investigated to what extent AA training

effects are moderated by awareness of stimulus-action contingencies.

In Chapter 2, we examined whether merely instructing participants to
approach a certain stimulus and to avoid a second stimulus could influence
implicit (and explicit) evaluations of these stimuli. First, we examined whether
AA instructions cause changes in implicit evaluations of novel stimuli. In
Experiments 1 and 2, we informed participants that they would perform a task in

which they would encounter specific stimuli (novel non-words: Experiment 1, or
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names of members of two fictitious social groups: Experiment 2). We instructed
participants to approach one stimulus (e.g., the nonword UDIBNON) by pulling a
lever towards them and to avoid another stimulus (e.g., the nonword BAYRAM)
by pushing a joystick away from them. After receiving these instructions,
participants performed an IAT that was designed to measure implicit evaluations
of the stimuli they were instructed to approach and the stimuli they were
instructed to avoid. Experiment 2 also examined effects of AA instructions on
explicit stimulus evaluations (i.e., self-reported ratings of warmth and liking). In a
second set of studies we examined whether AA instructions cause changes in
implicit (and explicit) evaluations of well-known stimuli. More specifically,
Experiment 3 investigated AA instruction effects on the relative evaluation of a
social group that participants belonged to (i.e., Flemish people) and a social
group that Flemish people are prejudiced towards (i.e., Turkish people; see
Dhont & Van Hiel, 2009). Experiment 4 examined AA instruction effects on White
people’s evaluations of White people and Black people, in accordance with the
training-based AA studies by Kawakami et al. (2007). This experiment also
compared AA instruction effects on evaluations of these well-known social
groups with effects on evaluations of fictitious social groups. Finally, Experiment
5 was a replication of Experiment 4 with the exception that a different task was
used to measure implicit evaluations (i.e., the evaluative priming task, Fazio,

Sanbonmatsu, Powell, & Kardes, 1986).

Chapter 3 examined whether effects of AA instructions and AA training on
implicit evaluations are mediated by changes in explicit evaluations. This is an
important question because it may provide essential information about the
processes underlying these effects and may constrain mental process models of
evaluation. For instance, according to dual-process models such as the APE
model, changes in implicit evaluation as the result of instructions (but not
training) should necessarily be mediated by changes in explicit evaluation
(Gawronski & Bodenhausen, 2006). We used two different approaches to
examine whether instructions to approach or avoid members of fictitious social

groups and actual AA training can cause a direct effect on implicit evaluation
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(i.e., unmediated by changes in explicit evaluation). First, we employed statistical
mediation analyses to test the extent to which the impact of AA instruction and
AA train