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Abstract

Attitudes are mental representations that help explain why stimuli evoke positive or negative
responses. Until recently, attitudes were often thought of as associations in memory. This
idea inspired extensive research on evaluative conditioning (EC) and implicit evaluation.
However, attitudes can also be seen as propositional representations which, unlike
associations, specify relational information and have a truth value. We review research on EC
and implicit evaluation that tested the basic tenets of the propositional perspective on
attitudes. In line with this perspective, studies show that both phenomena are moderated by
relational and truth information. We discuss implications for predicting and influencing

seemingly irrational behavior such as excessive alcohol intake and implicit racial bias.
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Attitudes: A Brief History

From a cognitive perspective, attitudes (see Glossary) can be conceptualized as mental
representations that determine how we evaluate stimuli, that is, whether we respond in
positive or negative ways to stimuli in our environment (evaluation). As such, attitudes are
assumed to be a crucial driving force behind much of what we do, think, and feel [1]. It is
therefore unsurprising that cognitive researchers spent considerable effort in trying to
understand the nature of attitudinal representations, the way they are acquired, and the
manner in which they influence our evaluative responses [2,3].

As mental representations, attitudes are often considered to be associations between
representations in memory [4]. This associative perspective on the nature of attitudinal
representations provided a bridge between attitude research and the age-old tradition of
associationistic thinking in philosophy and psychology (see [5] for a historical overview). Via
this bridge, two important ideas entered attitude research: (1) the idea that associations can be
formed on the basis of mere spatio-temporal contiguity and (2) the idea that — if associations
are sufficiently strong - activation can spread automatically from one representation to the
other. These ideas can easily be applied within the attitude domain. For instance, after
repeatedly seeing a popular actor in advertisements for a particular brand of coffee, an
association would be formed between, on the one hand, the representation of the coffee brand
and, on the other hand, the representation of the actor or the representation of positive
valence [6]. Once the association is sufficiently strong, seeing that coffee brand in the
supermarket would activate not only the representation of the coffee brand but via spreading
of activation also the positive valence attached to the representation of the actor. This would
then result in positive responses to the coffee brand such as buying coffee of that brand.

The associative perspective on attitudes has been highly generative. First, because

activation can spread between representations automatically, the associative perspective
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highlights that stimulus evaluation can occur automatically, that is, under suboptimal
conditions (e.g., when there is little time to process stimuli). We refer to these automatic
instances of stimulus evaluation as implicit evaluation, whereas the term explicit evaluation
is used to refer to stimulus evaluation that occurs under optimal conditions. The prediction
that stimulus evaluation can occur automatically (i.e., under suboptimal conditions) has now
been verified empirically in numerous studies (see [7] for a review). This research provided
an important impetus for the development of so-called implicit measures such as the
Evaluative Priming Task (EPT) [8] and the Implicit Association Task (IAT) [9] that are
now used throughout and beyond psychology (see [10] for a review).

Second, the idea that associations can be formed as the result of mere spatio-temporal
contiguity inspired a wealth of research on evaluative conditioning (EC; see [11] for a
review). In a typical EC study, a neutral stimulus (i.e., the conditional stimulus or CS) and a
valenced stimulus (i.e., the unconditional stimulus or US) are presented together on each trial
(e.g., anovel brand name and a positive image are presented together on a computer screen)
[12]. Afterwards, participants typically respond more positively to CSs that were previously
paired with positive USs compared to CSs that were previously paired with negative USs.
Such changes have been observed both when participants have ample time and opportunity to
determine whether they like the CS (i.e., explicit evaluations) and when stimulus evaluations
are assessed under suboptimal conditions (i.e., implicit evaluations). From an associative
perspective, evaluative responses to the CS change as the result of the formation of
associations via which the presentation of the CS can trigger the positive or negative

responses that were initially triggered by the US (Box 1, Box 2).

A Propositional Perspective on Attitudes
Rather than thinking of attitudinal representations as associations, they also can be

conceived of as propositional representations. For instance, a positive attitude toward a



72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

particular brand of coffee (e.g., Brand X) could be seen as a representation that specifies the
information “Brand X is good” (Figure 1, Key Figure). In contrast to (simple) associative
representations, propositional representations can specify information about how concepts
are related. For instance, unlike an association between the concepts “I”” and “good”,
propositional representations can capture the difference between the belief “I am good” and
the belief “I want to be good” by specifying information about the nature of the relation (i.e.,
“am” vs. “want to be”’) and the roles within each relation (i.e., that it is I who is good or wants
to be good) [13,14]. Moreover, because propositional representations specify relational
information, they also have a truth value in a philosophical sense: it is possible to at least
entertain the question whether the information they specify is true or false.

Cognitive psychologists have long emphasized the important role of propositional
representations in human behavior and cognition [5,15] and highlighted the limitations of
associative representations in accounting for many aspects of human behavior and cognition
[16,17]. Also in attitude research, there is a large consensus that attitudinal phenomena such
as persuasion require propositional representations, for instance, to encode the meaning of
persuasive arguments and to allow for inferences on the basis of those arguments.
Nevertheless, the idea that attitudinal representations themselves are associative in nature has
remained popular in attitude research, at least in part because of the evidence supporting the
existence of EC and implicit evaluation, two phenomena that were predicted on the basis of
the associative perspective.

More recently, however, it has been argued that propositional representations also
mediate seemingly associative phenomena such as EC [18,19] and implicit evaluation [20,21]
(Figure 1, Key Figure). From a propositional perspective, EC (and other types of
conditioning) require(s) the formation of propositional representations about the relation

between the CS and US [18,19,22]. For instance, advertisements in which a popular actor is
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seen together with a particular brand of coffee might lead to the belief that “Brand X co-
occurs with Actor Y” or that “Actor Y likes Brand X” from which the belief “Brand X is
good” is inferred (see [23]). Even when these inferences are not rational or normatively
correct (e.g., the inference that “Brand X is good” cannot logically be derived from the belief
that “Actor X likes Brand X”), people might under certain conditions (e.g., when there is
little time to reflect or little else to go on) still make such inferences and act upon them.
Furthermore, a propositional perspective allows for implicit evaluation if one assumes that
also under suboptimal conditions, propositional representations can be activated and
inferences can be drawn.

The main aim of this paper is to highlight that the propositional perspective on attitudes
provides a viable and useful alternative to the associative perspective on attitudes. The
proposal that also EC and implicit evaluation might be mediated by propositional
representations strengthens the viability of the propositional perspective by undermining the
idea that those phenomena provide unique support for an associative perspective on attitudes.
As such, it questions the need to postulate the existence of attitudes as associations. Even
though it is difficult to exclude the possibility that attitudes as associations do exist (see Box
3), the propositional perspective has been useful in that it inspired a host of studies that, in
our opinion, generated important new insights and would otherwise not have been conducted.
In the next sections, we review a subset of these studies, more specifically those that
examined whether EC and implicit evaluation are sensitive to relational information and truth
information. We focus on EC and implicit evaluation because research on these phenomena
pretty much originated from an associative perspective. Hence, they provide an ideal testing
ground for the propositional perspective on attitudes. The picture that is emerging from this
research highlights the complexities of EC and implicit evaluation and reveals new pathways

for predicting and changing behavior.
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Evaluative Conditioning
Relational information moderates EC

If EC occurs because beliefs about stimulus valence (e.g., “Brand X is good”) are
inferred from beliefs about the relation between stimuli (e.g., “Brand X co-occurs with Actor
Y”; “Actor Y likes Brand X”), then information about the specific relation between stimuli
could influence beliefs about stimulus valence and thus the strength and direction of EC
effects. In line with this reasoning, EC has been found to depend heavily on information
about how a CS and US are related (see [24,25] for reviews). In one study [26], participants
learned about pharmaceutical products (CSs) that co-occurred with positive and negative
health-related conditions (USs). On each trial, a relational qualifier was presented between
the CS and the US which indicated whether the product causes or prevents the health-related
condition. When products were said to cause conditions, a standard EC effect emerged (i.e.,
participants liked products that cause positive conditions more than products that cause
negative conditions). However, when products were said to prevent conditions, a reversed EC
effect emerged (i.e., participants liked products that prevent negative conditions more than
products that prevent positive conditions). Similarly, EC was found to be stronger when CSs
were said to be causes of USs rather than mere predictors [27]. Effects like these have been
found not only when EC was assessed using explicit evaluations but also using implicit
evaluations [26,28] and multinomial modelling techniques [29-31].

Although the effects of relational information on EC are widespread, their magnitude
depends on several factors. First, effects are usually stronger and found more consistently
when EC is assessed using explicit evaluations than when using implicit evaluations [32-36].
Second, relational information seems to have a stronger effect on EC when it is made salient
[35,37]. In line with this conclusion, relational information has a bigger impact when it is

presented simultaneously with rather than before or after the CS-US pairs [33,38], when it is
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manipulated within rather than between participants [26,39-41], and when it is provided via
verbal instructions rather than non-verbal cues [26,27,42].
Truth information moderates EC

From a propositional perspective, EC depends less on actual CS-US pairings than on
what people believe to be true about the CS-US pairings. In-line with this idea, participants
who report incorrect beliefs about CS-US pairings (e.g., a stimulus is incorrectly remembered
to be paired with positive rather than negative stimuli) often exhibit reversed EC effects on
implicit and explicit evaluations [43,44]. Furthermore, when misinformation is used to induce
false memories about CS-US pairings, EC effects typically are in line with the false
memories rather than the actual pairings [45].

Changes in liking also occur when beliefs are induced via instructions about CS-US
pairings in the absence of actual CS-US pairings. These instructions have been found to
influence not only explicit evaluations but also implicit evaluations [46-51]. In some cases,
instructions influence implicit evaluations even when there is no effect on explicit
evaluations, which argues against the idea that the former effects are necessarily mediated by
the latter [51-53]. CS-US instructions can reverse not only novel but also pre-existing
evaluations [54] and sometimes produce effects that are stronger than those of actual CS-US
pairings [48,55]. Finally, the effects of instructed CS-US pairings and actual CS-US pairings
seem to depend on the same moderators [50,52] (but see [56] for a dissociation), which is to
be expected if both types of effects reflect similar beliefs about CS-US relations.

Because propositional representations have a truth value, they also allow for inferential
reasoning (i.e., the construction of new propositional representations on the basis of their
compatibility with the content of other propositional representations). As a result, people who
encode information about the contingency between stimuli (via instructions or actual

pairings) can use this to infer information about stimulus valence [23]. The impact of
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contingency information on evaluation might, however, depend on the extent to which this
information is considered diagnostic for inferring stimulus valence. In-line with this idea,
research suggests that perceived diagnosticity of stimulus pairings moderates EC [38,57]. For
instance, when participants viewed pairings of social groups with valenced adjectives, they
reported a preference for social groups paired with positive adjectives when these pairings
were described as diagnostic (e.g., the adjectives were said to accurately describe the groups)
but not when the pairings were described as random [49,58]. On the other hand, (instructions
about) CS-US pairings have been shown to influence CS evaluations even when the
assignment of CSs to USs was said to be random and thus uninformative about the CSs [59].
Conclusions

Before the emergence of the propositional perspective on attitudes, EC was considered
to be a “primitive means of changing attitudes” [60, p. 287]. The research that we reviewed
paints a drastically different picture. Based on this evidence, we have argued that EC can be
thought of as a very subtle type of persuasion in which information about the pairing of
stimuli functions as a persuasive argument. For instance, based on the fact that a novel brand
name is presented together with a positive picture, people might sometimes (e.g., when there
is little time or little other information available) infer that the novel brand is probably good.
Although the spatio-temporal pairing might be a weak argument for inferring whether
something is good or bad, unlike many other persuasive arguments (e.g., another person
telling you that the novel product is good), it is a very subtle argument that is unlikely to
evoke reactance (see [61] for more details).

This propositional perspective on EC remains, however, controversial. Some of the
findings that support a propositional perspective (e.g., the impact of instructions about CS-US
pairings on stimulus evaluations) could also be accounted for from an associative perspective

(e.g., when allowing instructions about CS-US pairings to strengthen CS-US associations)
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[4,62]. Other findings seem to challenge a propositional perspective (e.g., the fact that
relational information has a bigger impact on explicit evaluations than on implicit evaluations
and the fact that EC occurs even when the assignment of CSs to USs was said to be random),
although post-hoc explanations of those findings are often possible (e.g., by assuming that
explicit and implicit evaluations are influenced by different propositional representations: see

below and [19]).

Implicit Evaluation
Relational information moderates implicit evaluation

From a propositional perspective, pre-existing propositional representations in memory
can be activated under suboptimal conditions and novel propositional representations can be
formed as the result of inferences that are made under suboptimal conditions. Both processes
can give rise to implicit evaluation [20,21]. For instance, if the belief “Brand X is good” has
been entertained in the past, it is represented in memory and can thus be retrieved from
memory, also under suboptimal conditions. Even when the belief “Brand X is good” has not
been considered in the past, it could be inferred on the spot based on the belief that “Actor Y
likes Brand X, also when conditions are suboptimal for making inferences. When this
happens, the implicit evaluation of Brand X will be positive, that is, it will evoke positive
responses under suboptimal conditions [20,21,23]. It has also been argued that any
propositional representation that encodes evaluative information (e.g., “Actor Y likes Brand
X) can produce implicit evaluations (e.g., positive responses to Brand X) even in the
absence of inferences about stimulus valence (e.g., “Brand X is good”) [19, p. 9].

Because propositional representations encode relational information, this perspective
predicts that implicit evaluation can depend on relational information. Studies showing that
the nature of the CS-US relation moderates implicit evaluations in the context of EC (see

previous section) already support the conclusion that implicit evaluation is sensitive to
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relational information.

The propositional perspective also gave rise to the development of a new type of
implicit measures. Most of the popular implicit measures were not designed to capture
relational information, probably because their development was inspired by the associative
perspective on attitudes. For example, an IAT designed to measure implicit self-esteem [63]
cannot distinguish between actual self-esteem (I AM good) and ideal self-esteem (I WANT
TO BE good) [13,14]. Recently, several implicit tasks were designed that can capture
relational information, such as the Relational Responding Task (RRT) [64] (see Figure 2 for
an illustration of the difference between the RRT and a classic IAT), the Implicit Relational
Assessment Procedure (IRAP) [65], the Truth Misattribution Procedure (TMP) [66], and the
Propositional Evaluation Paradigm (PEP) [67,68]. The utility of these measures has now been
demonstrated for assessing and predicting depression [13,14,69], sex-related pain [70],
alcohol consumption [71], body dissatisfaction [64,72], and smoking [73].

Truth information moderates implicit evaluation

The idea that implicit evaluation is mediated by propositional representations implies
that even under suboptimal conditions, stimulus evaluation might depend on what people
believe to be true. Studies testing this idea often used impression formation procedures in
which participants first read valenced statements about a target person (e.g., ‘Bob helped an
old lady’) and were then informed about whether those statements were true or false.
Whereas some initial studies found that validity information influences explicit but not
implicit evaluations [74,75], more recent (replication) studies using this procedure typically
found strong validity effects also on implicit evaluations [76-78]. Other studies extended
these findings by showing that effects of validity information depend on specific moderators
such as whether participants have sufficient opportunity and motivation to elaborate on the

validity information [35,79-82].
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Also the believability of information moderates implicit evaluation. For instance,
implicit evaluation has been shown to depend on the credibility of the source who provides
information [83]. Likewise, information that discredits earlier information can result in a
marked shift in implicit evaluations [57] provided that participants find the discrediting
information believable [84,85].

Finally, the impact of information on implicit evaluation depends not only on whether
the information is considered to be true, but also on the extent to which it considered to be
diagnostic [86-88]. For instance, when forming an impression about an unfamiliar person
named Bob, only pieces of information that allow one to draw conclusions about Bob’s
character seem to have a robust effect on implicit (and explicit) evaluation [89]. Even a single
piece of highly diagnostic information (e.g., that someone is a child molester) can lead to
dramatic shifts in pre-existing implicit evaluations [86]. Such shifts can occur even for deep-
rooted implicit evaluations of well-known persons [84,90] and can remain stable over long
periods of time [85].

Conclusion

Whereas from an associative perspective, implicit evaluation is fundamentally
different from explicit evaluation, the research that we reviewed above reveals striking
parallels between both phenomena. Most crucially in the context of the present paper, just
like explicit evaluation, implicit evaluation is moderated by relational information and truth
information. Although this fits well with the idea that both phenomena are mediated by
propositional representations, a propositional perspective does not imply that implicit and
explicit evaluation are functionally identical. As we noted above (also see Box 2), explicit
evaluation can be thought of as evaluation under optimal conditions (i.e., when there is ample
opportunity and motivation to reflect upon the various pieces of information for intentionally

deciding whether something is good or bad), whereas implicit evaluation can be thought of as
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evaluation under conditions that are suboptimal in one or more respects (e.g., when someone
has little time or needs to engage in other tasks). From this perspective, both explicit and
implicit evaluation thus depend on the use of propositional information but they can differ
with regard to what information is taken into account and the manner in which it is taken into
account.

So when would these differences between explicit and implicit evaluation arise?
Generally speaking, to the extent that a particular type of information processing requires
optimal conditions (e.g., effort), its impact on explicit evaluation will be bigger and less error
prone than its impact on implicit evaluation. For instance, because ignoring salient
information is an effortful process, attempts to ignore such information are likely to have a
bigger impact on explicit than on implicit evaluation (i.e., to-be-ignored information is less
likely to influence explicit than implicit evaluation; see [52]). Note that this could also
explain why in EC studies, relational information typically has a bigger impact on explicit
than on implicit evaluation [32-36]. In many cases, the correct use of relational information
(e.g., X stops bad things) requires ignoring co-occurrence information (e.g., X co-occurs with
bad thing), which is more likely to be successful when using explicit rather than implicit
evaluation measures. Nevertheless, from a propositional perspective, we can also envisage
situations in which relational information has a bigger impact on implicit than on explicit
evaluation. Imagine that participants are instructed to dismiss relational information after
having processed this information. Such an instruction is likely to have a bigger impact on
explicit than on implicit evaluation, which implies that the relational information will more
strongly influence implicit than explicit evaluation. This example illustrates the more general
point that, from a propositional perspective, explicit and implicit evaluation cannot be
differentiated in terms of the type of information that they depend on (e.g., relational vs. non-

relational). Likewise, unlike to what is sometimes assumed from an associative perspective
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[75], they can also not be differentiated in terms of the way in which information has been
acquired (e.g., via instructions or via experiencing events). Hence, provided that the content
of the information is kept constant, also dissociations between explicit and implicit evaluation
should not depend on how information is communicated. From a propositional perspective,
dissociations between explicit and implicit evaluation are always related to differences in
processing conditions.

In response to the evidence that implicit evaluation is moderated by relational
information and truth information, some might argue that “real” instances of implicit
evaluation are based on associations that do not encode relational information and do not
have a truth value [4]. This position is difficult to refute without a clear specification of the
criteria for establishing whether instances of evaluation are “truly implicit” (also see Box 2).
We can point out that the moderating impact of relational and truth information has been
demonstrated using all currently available procedures for capturing implicit evaluation (e.g.,
EPT, IAT, multinomial modelling). Rather than engaging in ontological debates about what
“real” implicit evaluation might look like, we see merit in the fact that research that was
inspired by a propositional perspective on attitudes provided important new information

about the nature of stimulus evaluation under suboptimal conditions.

Concluding Remarks

We hope to have shown that the propositional perspective on attitudes provides a
viable and useful alternative to the associative perspective on attitudes. It not only offers a
potential explanation for phenomena like EC and implicit evaluation but also inspired many
new studies on these phenomena. The results of these studies have drastically changed the
way we think about EC and implicit evaluation: rather than being simple phenomena based
on an primitive associative mechanism, EC and implicit evaluation seem to have much in

common with complex phenomena such as persuasion and explicit evaluation. We must
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acknowledge, however, that there is still no consensus about whether attitudes are best
conceived of as associations or as propositional representations. In hindsight, this lack of
consensus is unsurprising. Also other areas of cognitive psychology (e.g., research on
category learning) have struggled with reaching consensus about the nature of mental
representations (Box 3).

Nevertheless, the debate between associative and propositional perspectives on
attitudes has generated new insights in the moderators of phenomena such as EC and implicit
evaluation. This not only adds to the knowledge about these phenomena but also points at
new ways of predicting and influencing how people evaluate stimuli in their environment.
For instance, whereas an associative perspective puts forward extensive training as the
preferred tool to change implicit evaluation [91], a propositional perspective highlights the
potential of belief updating, which can be achieved not only by providing verbal messages
but also by providing non-verbal experiences such as the pairing of stimuli. Future research
should aim to identify the beliefs that drive evaluation under specific (suboptimal) conditions
and to find ways to challenge those beliefs or to empower individuals with ways to counteract
the effects of those beliefs (see Outstanding Questions). For instance, excessive consumption
of alcohol might have its origin not in associations between alcohol and positive concepts but
in beliefs about possible benefits of alcohol consumption that people might not endorse under
optimal conditions but that might still guide behavior under suboptimal conditions (e.g.,
when under stress; [92]). Based on this idea, new types of training are currently being
developed that help excessive drinkers to take into account more adaptive beliefs also under
suboptimal conditions [93]. These ideas can be extended to other topics such as implicit
racial bias (Box 4). In ways like these, the theoretical debate about the nature of attitudinal

representations is already having important practical implications.
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Text Boxes
Box 1. Separating evaluation (effect) from attitude (mental representation)

In psychology, effects refer to the impact of elements in the environment on behavior.
For instance, the negative priming effect refers to the observation that responding to a target
is slowed down when this stimulus was a distractor on a previous trial [94]. From a cognitive
perspective, effects are mediated by mental processes. For instance, negative priming could
be due to the inhibition of the mental representation of a stimulus when it is a distractor [95].
Because there are typically multiple mental process explanations of a particular effect (e.g.,
negative priming effects have been explained also in terms of the retrieval of memory traces:
[96]), it is advisable to clearly distinguish effects from mental processes [97-99].

In line with these considerations, we think of stimulus evaluation as an effect (i.e., the
impact of stimuli on evaluative behavior) and attitudes as mental representations that mediate
evaluation (see [2] for more details). Many of the phenomena examined in attitude research
deal with specific moderators of evaluation, such as the conditions under which a stimulus
evokes an evaluative response (as in research on implicit evaluation) or the events that
determine whether a stimulus evokes positive or negative responses (as in research on EC).
Hence, we can define also these phenomena as effects without referring to specific mental
processes. Doing so allows us to consider a range of ideas about the mental processes that
mediate these phenomena and to exploit these ideas in order to make new predictions about
the moderators of stimulus evaluation.

Also implicit measures such as scores on the EPT or IAT can be thought of in terms of
stimulus evaluation (see [100] for more details). For instance, a racial IAT [9] provides a
well-controlled setting for registering evaluative responses to Black and White faces under
suboptimal conditions. To the extent that implicit measurement tasks mimic the conditions

under which people evaluate racial stimuli in the real world, responses in those tasks could
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predict behavior in real-life situations.
Box 2. What is “implicit” stimulus evaluation?

We use the term “implicit evaluation” to refer to situations in which stimuli
automatically evoke evaluative responses. Automaticity refers to various automaticity
features (e.g., unintentional, unaware, efficient, fast) that do not necessarily co-occur (for
detailed discussions, see [101,102]). These automaticity features can be thought of as
conditions that are suboptimal for cognitive processing (e.g., lack of time, lack of resources,
the goal to engage in a process is weak or absent, awareness of the presented stimuli is
reduced or absent; see [103] for a discussion of the variables that promote or hinder cognitive
processing). Hence, implicit evaluation can be defined as stimulus evaluation under
suboptimal conditions. This definition implies that the distinction between implicit and
explicit evaluation is not all-or-none but multifaceted and gradual in nature.

In our opinion, this definition overcomes many of the problems associated with other
definitions (see [104,105] for detailed discussions of other definitions and their downsides).
Nevertheless, one possible objection against our definition is that conditions are rarely
optimal in all possible respects, meaning that virtually all instances of evaluation qualify as
implicit in some sense. In our opinion, the term “implicit evaluation” still has merit when
used in relative terms (i.e., some conditions are less optimal than others) and when specifying
in what way conditions are suboptimal (e.g., lack of time or resources). For instance, when
referring to a score on a racial IAT [9] as an instance of implicit evaluation, one could specify
that the score reflects evaluative responses to the skin color of Black and White faces under
conditions that (1) provide relatively little time for responding, (2) allow for relatively little
conscious control over responding, and (3) do not promote the intention to evaluate faces on
the basis of skin color [106]. When conceived of in this way, performance on tasks like the

IAT provides information about the boundary conditions of stimulus evaluation (e.g., whether
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and when stimuli can be evaluated in the absence of the intention to evaluate [8,107]) and
allow us to examine whether stimuli are evaluated differently under different conditions (e.g.,
whether a Black person is evaluated more positively when there is ample time).

Some prefer the term “automatic evaluation” over the term “implicit evaluation”, in
part because “implicit” is often treated as referring only to (un)awareness and evidence
regarding the prevalence of unaware evaluation is mixed [104]. Regardless of one’s
terminological preference, we believe an overarching concept is needed to refer to evaluation
under suboptimal conditions. The fact that conditions can be suboptimal in many different
ways should not stop but encourage us to explore how evaluation varies as a function of the
degree to and way in which processing conditions are suboptimal. To use an analogy, there is
merit in documenting not only the peak performance of a system but also how it performs
under pressure.

Box 3. Distinguishing the associative and propositional perspective on attitudes

The debate between associative and propositional perspectives on attitudes has been
muddled by the fact that associations and propositional representations are situated at slightly
different levels of explanation [19,108,109]. Whereas associations are structures in memory
that encode information, propositional representations are defined in terms of the content of
information. More specifically, associations are links via which activation can spread
between nodes ([110], p. 228) whereas propositional representations specify relational
information that has a truth value [17]. At least in principle, (networks of) associations could
qualify as propositional representations if they encode relational information that has a truth
value. One might thus argue that the debate between associative and propositional
perspectives on attitudes is without substance (e.g., [62], p. 5). This conclusion, however,
misses the fact that in attitude research (and other areas of research such as learning research

[111]), proponents of the associative perspective have until now said little on whether or how
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associative structures could encode relational information that has a truth value, probably
because associations are limited in their capacity to encode such information [17]. This also
explains why a systematic investigation of the role of relational and truth information in
seemingly associative phenomena such as EC and implicit evaluation had to await the
development of the propositional perspective on attitudes.

One could also argue that the debate between associative and propositional perspectives
on attitudes is pointless because it is impossible to adjudicate between such broad theoretical
perspectives. Each perspective encompasses a class of models that share assumptions about
the nature of representations but differ in what they postulate about the formation and
retrieval of representations (see [112,113] for similar arguments in other areas of research).
Different (instantiations of) models within the same class often make contradictory
assumptions and predictions, which allows proponents of a particular perspective to switch
between models (or model instantiations) in a post-hoc manner. It is also difficult to
empirically differentiate propositional models from certain models that postulate both
propositional and associative representations. Consider a model in which propositional
beliefs can determine the strength of associations (e.g., [4]). Although many questions can be
raised about such a model (e.g., about how beliefs would influence associations, about when
and which type of representation would influence behavior, about the added value of
allowing associative representations), it would be virtually impossible to empirically
differentiate it from propositional models because any variable that influences beliefs (e.g.,
relational or truth information) could then also influence associations [97,114] (but see [52,
53] for evidence arguing against such a model).

Nevertheless, ideas about mental processes, whether broad or specific, can also be seen
as mere tools for generating predictions about the moderators of psychological effects [2].

Even if confirmation or falsification of a specific prediction does not allow one to reject (a
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class of) models, it does add to our knowledge about the moderators of psychological
phenomena. Adopting a propositional perspective on EC and implicit evaluation has been
highly generative in the latter way. As we discuss in the closing section of our paper, this new
knowledge in turn generates new ideas about how to better predict and influence real-life
behavior [97,99,114].

Box 4. Defusing and advancing debate on implicit racial bias

The concept of implicit racial bias originated from an associative perspective on
attitudes, more specifically the idea that many people, unbeknownst to them, have in memory
associations between representations of Black persons and negative concepts (e.g.,
untrustworthy, dangerous) that bias their behavior toward Black people. It has been argued
that implicit measures such as the racial IAT can reveal these hidden associations and that
training programs must be set up to counteract the effect of these biased associations [115].
Few ideas in modern psychology have instigated such widespread and heated societal debate
as this notion of implicit racial bias [116]. Most importantly, questions have been raised
about whether racial IAT scores reveal unconscious associations [117] and whether these
associations produce behavior that is actually discriminatory [118].

In our opinion, much of this debate can be defused by defining implicit racial bias as
an effect [100]. According to this definition, implicit racial bias simply refers to the fact that
(evaluative) behavior can be influenced automatically (i.e., under suboptimal conditions) by
racial features such as skin color (also see Boxes 1 and 2). Accepting this important fact does
not require that one also accepts the idea of hidden associations that direct behavior in
unethical ways beyond our control. It also does not require that one accepts the racial IAT as
a valid index of these hidden associations (see [119], for a similar conclusion based on
different arguments). As such, much of the debate surrounding the literature on implicit racial

bias can be avoided without losing the core insight that behavior can be influenced by racial
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features automatically (i.e., under suboptimal conditions).

Treating implicit racial bias as an effect also allows one to adopt a propositional
perspective on implicit racial bias. From this perspective, when conditions are suboptimal for
cognitive processing, people’s behavior might be influenced by beliefs or inferences that they
might not endorse under more optimal conditions (e.g., the belief that Black people are
dangerous). Just like the propositional perspective is starting to inspire research on the
prediction and treatment of alcohol abuse, it points at new opportunities for predicting and
influencing implicit racial bias. More specifically, relational implicit measures such as the
Relational Responding Task [120] could be used to uncover the beliefs that guide racial
behavior under suboptimal conditions. Once identified, techniques for belief revision can be

used to target those beliefs and to help people counteract these beliefs in real-life situations.
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Glossary
Association: A link between nodes in memory via which activation can spread.
Attitude: A mental representation that mediates stimulus evaluation, that is, that allows
stimuli to evoke evaluative responses.
Automatic: An umbrella concept that can refer to different ways in which conditions are
suboptimal for cognitive processing (synonym of implicit).
Believability: The extent to which information is considered to be true or false.
Diagnosticity: The extent to which information allows for conclusions.
Evaluation: The impact of stimuli on evaluative responses.
Evaluative conditioning (EC): Changes in evaluations that are due to pairings between
stimuli.
Evaluative Priming Task: A task in which participants respond to valenced targets that are
preceded by evaluatively congruent or incongruent prime stimuli.
Explicit (attitude) measure: Scores that reflect evaluation under optimal conditions
Explicit evaluation : Stimulus evaluation under optimal conditions.
Implicit: An umbrella concept that can refer to different ways in which conditions are
suboptimal for cognitive processing (synonym of automatic). Is used by some to refer only to
conditions that are suboptimal in terms of awareness.
Implicit Association Test: A task in which participant categorize target stimuli using
responses also used to categorize attribute (e.g., valenced) stimuli.
Implicit (attitude) measure: Scores that reflect evaluation under suboptimal conditions
Implicit evaluation: Stimulus evaluation under suboptimal conditions.
Propositional representation: A representation that specifies relational information and has
a truth value.

Relational information: Information about how stimuli are related. It allows organisms to
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respond not only on the basis of individual stimuli but also on the basis of how one stimulus
relates to another [121, pp. 159-163, 185-191].

Truth information: Information about whether other information is true or false.

Validity: The extent to which information is true or false.
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Outstanding questions

What beliefs and inferences underlie EC?
Why do stimulus pairings influence stimulus evaluations even when people are
informed that the stimulus pairings do not provide valid information about the valence
of the stimuli that are paired?
What beliefs and inferences underlie implicit evaluation?
Why are effects of relational information sometimes stronger on explicit evaluations
than on implicit evaluations?
What is the best way to measure beliefs and inferences under suboptimal conditions?
Can seemingly irrational behavior be influenced using techniques of belief revision?
Does belief revision involve changes in representations that are already in memory or
adding new representations to memory?
What is the best way to influence beliefs that determine behavior under suboptimal
conditions?
Can associative networks represent relational information (relations and relational
roles)?
Avre attitudes also propositional in non-verbal organisms such as non-human animals

and human infants?
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Highlights

. Attitude research was for a long time dominated by an associative perspective that

views attitudes as associations between representations in memory.

New theories have argued that attitudes constitute propositional representations
which, in contrast to associations, specify relational information and have a truth
value.

Recent research on evaluative conditioning and implicit evaluation, two phenomena
that were originally thought to be underpinned by associations, supports the

propositional perspective on attitudes.

. The propositional perspective on attitudes has inspired new ways to measure, predict,

and influence (evaluative) behavior.
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Figure Legends

Figure 1. The Associative and Propositional Perspectives on Attitudes. From an
associative perspective, attitudes are associations that can result for spatio-temporal
contiguity and that allow for automatic spreading of activation. Hence, stimulus evaluation
can emerge from mere spatio-temportal contiguity and can occur automatically. To illustrate,
pairing Brand X with positive pictures in an advertisement can result in an association
between the representation of Brand X and the representation of positive valence. Afterwards,
the presence of Brand X activates its representation in memory, which, via automatic
spreading of activation, activates the representation of positive valence, which in turn leads to
a positive response. From a propositional perspective, attitudes are representations that
encode relational information and have a truth value. Spatio-temporal contiguity can give rise
to stimulus evaluations because it can result in beliefs about stimuli (e.g., “Brand X is paired
with positive stimuli”; “Brand X promotes health”) from which beliefs about stimulus
valence are inferred (e.g., “Brand X is good”). Stimulus evaluation can be automatic because
propositional representations can be activated automatically or inferences can be drawn
automatically. Hence, both evaluative conditioning (EC) and implicit evaluation can be

moderated by relational and truth information.

Figure 2. Non-Relational (IAT) versus Relational Implicit (RRT) Measures. Illustration
of the difference between the classic IAT measuring self-esteem, an RRT measuring actual
self-esteem, and an RRT measuring ideal self-esteem. In the IAT, particpants are asked to
categorize items using two computer keys. In the RRT, particpants are asked to respond as if
items are true or false. Scores in all tasks are computed to reflect the difference in response

times in the two types of blocks (block type A, block type
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Key Figure

Brand X

BRAND)| —

-

Key Properties
Associations can result from spatio-temporal contiguity

Associations allow for automatic spreading of activation

Attitudes as propositional representations

Key Predictions
Stimulus evaluation can emerge from mere spatio-temporal contiguity

Stimulus evaluation can occur automatically

-

> “Brand X is good”
BRI:(ND g
Key Properties

Propositions encode relations

Propositions have a truth value

Key Predictions
Relational info moderates EC and implicit evaluation

Truth info moderates EC and implicit evaluation
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Block type A

Instructions:

Trial example:

Correct response:

Block type B
Instructions:

Trial example:

Correct response:

Logic of the task:

IAT (self-esteem)

Categorize the stimuli

Me Not me
or or
Good Bad
Competent
Left key

Categorize the stimuli

Me Not me
or or
Bad Good
Competent
Right key

Faster responses when two mentally
associated concepts are mapped onto
the same response key

40

RRT (actual self-esteem) RRT (ideal self-esteem)

Respond as if you are good Respond as if you want to be good

True False True False

I am competent Iwant to be competent

Left key Left key

Respond as if you are not good Respond as if you do not want to be good

True False True False

Iam competent Iwant to be competent

Right key Right key

Faster responses in blocks that reflect a belief the participants endorse
than in blocks that reflect a belief the participants do not endorse



