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Abstract

This article provides a comprehensive review of divergent conceptualizations of the
“implicit” construct that have emerged in attitude research over the past two decades. In doing
s0, our goal is to raise awareness of the harmful consequences of conceptual ambiguities
associated with this terminology. We identify three main conceptualizations of the
“implicitness” construct: The procedural conceptualization (implicit as indirect), the
functional conceptualization (implicit as automatic), and the mental theory conceptualization
(implicit as associative), as well as two hybrid conceptualizations (implicit as indirect and
automatic, implicit as driven by affective gut reactions). We discuss critical limitations
associated with each conceptualization and explain that confusion also arises from their co-
existence. We recommend discontinuing the usage of the “implicit” terminology in attitude
research and research inspired by it. We offer terminological alternatives aimed at increasing

both the precision of theorization and the practical value of future research.



Implicit? What do you mean?

A Comprehensive Review of the Delusive Implicitness Construct in Attitude Research

“The slovenliness of our language makes it easier for us to have foolish thoughts ”

George Orwell, Politics and the English Language

L Introduction
For the last two decades, a thriving body of influential research has been conducted on
implicit attitudes, implicit evaluations, and implicit measures and, more generally, on implicit
social cognition. While “evaluations” refer to evaluative responses, “attitudes” typically refer
to the latent mental construct assumed to elicit these responses. These concepts are strongly
connected, as one can only gain knowledge about a mental construct (i.e., the “implicit
attitude”) by measuring the observable responses it relates to (i.e., the “implicit evaluation™),
typically on an “implicit measure.” Research into the implicitness of attitudes, evaluations,
and measures has garnered considerable attention across various psychological domains (e.g.,
health psychology, self and identity, personality, interpersonal and intergroup relations,
behavioral and cognitive neuroscience) and beyond (e.g., moral philosophy, political science,
law, consumer research, policymaking). It has contributed to the development of new
measurement methods, research paradigms, and inspiring theories. The importance of these
contributions should not be underestimated, nor should the importance of studying implicit
processes in psychological research. Yet, this research relies on problematic and divergent
definitions of the implicitness construct.

The present article provides a comprehensive review of three conceptualizations of
this construct that have emerged in attitude research over the past two decades. In doing so,

our goal is to raise awareness of the harmful consequences of conceptual ambiguities



associated with the “implicit” terminology. Most researchers making use of the “implicit
attitudes and evaluations” constructs are probably aware that these constructs are associated
with some limitations. However, an integrated discussion of these limitations is currently
lacking. Throughout this article, we argue that the co-existence of diverging understandings of
the “implicit” construct is problematic for theory and practice. We also point to constructive
recommendations for enhanced conceptual and measurement clarity. Hence, whereas previous
discussions of implicit attitudes have addressed their psychometric properties (e.g., Blanton,
Jaccard, Strauts, Mitchell, & Tetlock, 2015; Schimmack, 2019), whether they reflect
individual or extrapersonal representations (e.g., Arkes & Tetlock, 2004; Payne, Vuletich &
Lundberg, 2017), and how they relate to explicit attitudes (e.g., Nosek, 2007) and behavior
(e.g., Greenwald, Poehlman, Uhlmann, & Banaji, 2009; Kurdi, Seitchik, ... Banaji, 2019;
Meissner, Grigutsch, Koranyi, Miiller, & Rothermund, 2019; Oswald, Mitchell, Blanton,
Jaccard, & Tetlock, 2013), this article is essentially concerned with a conceptual analysis of
the implicit attitude and evaluation constructs, linking this analysis to induction and
measurement questions. Although conceptual analyses of these constructs have been proposed
in the past and more recent literature (see e.g., Brownstein, Madva, & Gawronski, in press;
De Houwer, 2006; De Houwer, Teige-Mocigemba, Spruyt, & Moors, 2009; De Houwer &
Moors, 2010; Gawronski, 2019; Gawronski & Hahn, 2019), the current review is distinct in
its comprehensiveness and in its clear recommendation to get rid of the “implicitness”
terminology in attitude research.

We first briefly discuss the theoretical background for research on implicit attitudes
and evaluations (Section II). Next, in Section III, we review three major conceptual
approaches to these constructs: (i) the procedural approach: implicit-as-indirect, (ii) the
functional approach: implicit-as-automatic, and (iii) the mental theory approach: implicit-as-

associative. In Section IV, we illustrate issues that arise from conceptual ambiguities in the



definition and operationalization of these constructs. We then discuss processing tree
modeling as a way of enhancing accuracy in conceptualization and measurement (Section V).
In the General Discussion (VI), we relate the main insights of this review to points of
attention for future research.
II. The background: Dual-process accounts of cognition and dual-learning models of

attitudes

The implicit-explicit opposition in attitude research emerged in the broader context of
dual-process accounts of cognition and behavior. In opening his widely cited review of dual-
process models, Evans (2008) identified over twelve dual-process accounts of cognition,
which he subsumed under an overarching System 1-System 2 opposition. Evans (2008) noted
that specific dual-process accounts differ in fundamental assumptions (e.g., sequential or
parallel operation of the two systems), but that they all oppose automatic (unconscious, rapid,
and high capacity) to non-automatic (conscious, slow, and deliberative) mental processes.

Evans (2008) concluded that “(...) close inspection of the evidence suggests that
generic dual system theory is currently oversimplified and misleading” (p. 270). Evans and
Stanovich (2013) proposed to revert to a Type 1-Type 2 processing terminology in which
categories of processes are opposed to each other without additionally assuming that they
operate within exactly two (partially) distinct cognitive or neurological systems often
associated with different phylogenetic origins (i.e., System 1 and System 2). A Type-2
process is seen as requiring central working memory capacities. It is, therefore, likely to
depend on transient and chronic cognitive capacities.

The validity of the System 1-System 2 distinction was called into doubt from the very
beginning by its most famous proponents. Kahneman (2011, p. 29), in his influential book
Thinking Fast and Slow, warned the reader: “I must make it absolutely clear that they are

fictitious characters. Systems 1 and 2 are not systems in the standard sense of entities with



interacting aspects or parts. And there is no one part of the brain that either of the systems
would call home. ” It may seem perplexing that scientists promote frameworks they consider
fictitious. The answer lies in the pragmatic value of this simplification. The System 1-System
2 framework offered a convenient way of simplifying communication on complex issues. It
made it possible to reach out to the general public and to research domains that traditionally
left little room for automatic processes. Hence, this conceptualization was useful.

Simplifications, however, while having a pragmatic value in specific contexts (e.g.,
raising awareness of the role of automatic processes among social psychologists, economists,
or the general public) may be detrimental to others (i.e., advancing accurate knowledge). As
Keren and Schul (2009, p. 534) nicely put it when discussing dual-process accounts: “(...) the
proliferation of models, each using its own definition of the theoretical constructs or, even
worse, using theoretical constructs that are not well defined, offers researchers and their
readers a false sense of understanding. This also poses a problem for those who desire to
consider the models critically because the entity under examination is not well defined.”

The dual-process view of cognition has progressively found its way into social
psychology. This field has been characterized by “the greatest proliferation of dual-processing
labels and theories (...)” (Evans & Stanovich, 2013, p. 223). Several theories address the
attitude acquisition question (i.e., dual-learning models of attitudes) by positing the existence
of an association formation mode (Type 1, automatic), in addition to a propositional or rule-
based learning mode (Type 2, non-automatic). The most influential of these models are the
Associative-Propositional Evaluation (APE) model (Gawronski & Bodenhausen, 2006, 2011),
the Systems of Evaluation Model (SEM; e.g., Rydell & McConnell, 2006; McConnell &
Rydell, 2014), and the Meta-Cognitive Model (MCM,; e.g., Petty & Brifiol, 2006; Petty,
Brinol, & DeMarree et al., 2007; for a detailed discussion of how these theories relate to

associative assumptions, see Corneille & Stahl, 2019).



III.  Disparate views on the “implicit” construct in attitude research

Implicit attitude measures are classically viewed as measurement devices that reveal
unconscious attitudes and assess evaluations elicited through automatic processes. These
views are consistent with original definitions of the implicit construct in attitude and social
cognition research:

“A template for definitions of specific categories of implicit cognition is: An implicit C
is the introspectively unidentified (or inaccurately identified) trace of past experience that
mediates» R. In this template, C is the label for that construct (such as attitude), and R names
the category of responses (such as object-evaluative judgments) assumed to be influenced by
that construct.” (Greenwald & Banaji, 1995, p. 5)

“Because conceptions of attitudes as necessarily accessible to conscious awareness
and control are difficult to shake off, the research summarized here will come to be viewed as
historically important — as the first robust and reliable demonstrations that permitted a
sufficient breakthrough to allow us to conceptualize attitudes as automatic evaluations.”
(Banaji, Lemm, & Carpenter, 2001, p. 147)

These quotations highlight major ambiguities in the “implicitness” terminology. First,
whereas implicitness is defined both in terms of knowledge content (i.e., traces of past
experiences) and in terms of a mediating factor in the first quotation, it refers to the evaluative
responses themselves in the second quotation (i.e., attitudes as automatic evaluations).
Second, whereas implicitness refers to the absence of accurate introspective access to
knowledge content in the first quotation, it additionally refers to the automatic nature of
evaluative responses in the second quotation. In sum, across and even within definitions,
“implicit” refers to evaluative contents or to any feature of automaticity related to evaluative
responses. Although not directly apparent in these quotations, “implicitness” can additionally

refer to a mechanism, such as when individuals implicitly misattribute evaluative responses to



an object, construct, or person that was not causal in eliciting this response (e.g., Jones, Olson
& Fazio, 2009).

In this section, we identify and discuss three conceptualizations of the “implicit”
construct in attitude research. The first conceptualization relates this construct to the
indirectness of the measurement (i.e., the procedural approach: “implicit-as-indirect”; Section
II1.1). The second relates it to the automaticity of evaluative responses (the functional
approach: “implicit-as-automatic”; Section I11.2). The third relates it to associative
representations and associative learning processes (the mental theory approach: “implicit-as-
associative”; Sections I11.3.a and I11.3.b). We additionally discuss two hybrid definitions of
this construct (“implicit-as-indirect-and-automatic”, and “implicit-as-driven-by-affective-gut-
reactions”; Section I11.4.a and I11.4.b).

It should be evident throughout this section and later in this article that the existence of
definitional disparities creates significant confusion. The goal of the present review is to
provide a comprehensive and integrated understanding of these problems. In turn, this should
help researchers and practitioners (i) build a shared understanding of the various usages of the
“implicit’ construct in implicit social cognition research, (ii) make informed terminological
choices, and (iii) select measurement tasks and analytic strategies that best serve their
particular interests.

II1.1. The procedural approach: Implicit as indirect

In this first conceptualization, “implicit” refers to how attitudes are assessed, namely
whether this assessment relies on self-reported evaluation of the attitude object or is inferred
from overt behavior that excludes such self-report (e.g., De Houwer, 2006; De Houwer &

Moors, 2010).



1Il.1.a. Conflation

The inventors of the IAT have recently published an article that clarifies this meaning
of “implicit” by stating four equations (Greenwald & Banaji, 2017):

implicit = indirect; explicit = direct
indirect # unconscious; direct # conscious

The equations on the top indicate the procedural nature of the conceptualization:
implicitness implies the use of indirect measures, whereas explicitness implies the use of
direct measures. In the bottom equations, direct # conscious indicates that the use of direct
measures does not imply the study of conscious phenomena, and so does not exclude the
study of unconscious ones. This is consistent with work by Jacoby (1991) and others, but also
with the development of processing tree models in attitude research (e.g., Hiitter, Sweldens,
Stahl, Unkelbach, & Klauer, 2012; see Section V). To give one example, the mere exposure
effect, often seen as the hallmark of implicit cognition (but see, e.g., Newell & Shanks, 2007;
Wang & Chang, 2010) is typically evidenced on self-report measures. Finally, the indirect #
unconscious equation indicates that the use of indirect measures does not imply the study of
unconscious phenomena, and so does not exclude the study of conscious ones.

The implicit-as-indirect conceptualization bears no relation to mental processes. In
particular, direct and indirect measures can both inform conscious and unconscious
phenomena. Greenwald and Banaji (2017) acknowledge that they “(...) find themselves
occasionally lapsing to use implicit and explicit as if they had conceptual meaning”
(Greenwald & Banaji, 2017, p. 862). This lapsing is unfortunate because it suggests that the
choice of a direct versus indirect measure alone is informative about mental processes driving
evaluative responses. Confusions may also apply when linking the “implicit-as-indirect”
conceptualization to attitude acquisition and representation questions. For instance, Mann,

Kurdi, and Banaji (2019) define implicit evaluations in terms of their indirect measurement:
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“Whereas people seem quite able to set aside a first impression in their explicit (self-reported)
judgments, first impressions can continue to linger in implicit (indirectly-measured)
evaluations (attitudes)” (Mann et al., 2019, p. 1). The authors then explain why implicit
evaluations may show lower sensitivity to updating: “From the perspective of dual-systems
theories, implicit and explicit evaluation have been construed as the output of distinct mental
systems that are subject to different learning mechanisms and contain different kinds of
representations (Rydell & McConnell, 2006; Smith & DeCoster, 2000; Strack & Deutsch,
2004)” (Mann et al., 2019, p. 2). However, if one is consistent with the procedural definition
of “implicit”, which is agnostic to mental processes, there is no reason why direct versus
indirect measures should speak to “mental systems that are subject to different learning
mechanisms and contain different kinds of representations.”

As it appears, a major issue with the implicit-as-indirect view is that researchers who
err into a process-loaded version of it are at risk of drawing unwarranted inferences about
mental processes. Alternatively, those who subscribe to its process-free version endorse a
conceptualization that has no evidential value for theorization. In the first case, the
conceptualization is misleading. In the second, it is theoretically irrelevant. Of significant
concern, one easily moves from one view to the other. For instance, Greenwald and Lai
(2019) open the abstract of their Annual Review of Psychology article stating: “In the last 20
years, research on implicit social cognition has established that social judgments and behavior
are guided by attitudes and stereotypes of which the actor may lack awareness” (p. 25.1),
whereas they close their article stating: “Some interpret “implicit attitude” as meaning
“unconscious attitude.” This needlessly commits to a theoretical interpretation that is not
established and seems unlikely to become established in the foreseeable future” (p. 25.21).”
Hence, the abstract supports a process-loaded understanding of the implicit-as-indirect view,

whereas the recommendation opposes it. Moreover, the phrasing in the abstract (i.e., "is
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guided") suggests a causal influence of presumably unconscious attitudes and stereotypes on
social judgments and behavior. This is unwarranted considering the lack of experimental
evidence for this. We will come back to this critical point in the General Discussion.

1II.1.b. Lack of Constraint

Finally, it is also not always clear how to set boundaries between indirect and direct
measures. Evaluating a stimulus as positive or negative on a scale qualifies as a direct
evaluative measure of this stimulus. Other cases, however, are more ambiguous, such as
speeded evaluative measures, or a bogus pipeline measure, or a questionnaire assessing
representations relevant to evaluations in a subtle way, such as the Modern Racism Scale
(Morisson & Kriss, 2017). Therefore, researchers should specify what they mean by
“indirect” measures of evaluations to facilitate precision in communication and theorizing.

111.1.c. Conclusions for the implicit-as-indirect conceptualization

Researchers who endorse the implicit-as-indirect conceptualization should keep in
mind that this procedural definition has no theoretical ambition and should refrain from
making process-related inferences based on the mere directness or indirectness of a task. In
our view, this implies that this conceptualization should be abandoned. Strict adherence to the
concept (i.e., the process-free version) cannot inform theories, whereas loose adherence (i.e.,
the process-loaded version) is misleading. Under this procedural conceptualization, referring
to “direct” and “indirect” measures would greatly limit the risk of unwarranted inferences as
well as the risk of confusions between concurrent conceptualizations of the implicitness
construct. Here too, however, the opposition is theory uncommitted.

II1.2. The functional approach: Implicit as automatic

To avoid unwarranted process-related inferences from the direct or indirect nature of a
measurement, some researchers have proposed that the direct-indirect distinction should refer

to the structure of a task (i.e., whether an evaluation is directly requested from the respondent
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or not), and that the implicit-explicit distinction should refer to the conditions under which a
response is produced on that task (e.g., De Houwer, 2006; De Houwer & Moors, 2010).
According to this functional view, evaluations are implicit if “the impact of the to-be-
measured psychological attribute on participants’ responses is unintentional, resource-
independent, unconscious, or uncontrollable (...)” (Gawronski & De Houwer, 2014, p. 284;
see also De Houwer & Moors, 2007; De Houwer et al., 2009). Therefore, a task cannot be
considered implicit. Against that recommendation, many researchers keep attaching the
adjective “implicit” to the substantive “measure” (e.g., Gawronski & Hahn, 2019). The
implicit-as-automatic view is also characterized by two issues that we now discuss: conflation

and a lack of constraint.

111.2.a. Conflation

Various features of automaticity exist (e.g., awareness, efficiency, intentionality,
controllability) that do not perfectly align with each other (e.g., Bargh, 1992, 1994; Fiedler &
Hiitter, 2014; Melnikoff & Bargh, 2018; Moors & De Houwer, 2006, 2007, for a recent
analysis of automaticity, see Moors, 2016). Of particular concern here is that calling an
evaluation “implicit” because it is elicited automatically puts an unwarranted weight on the
“awareness” feature of automaticity. “Implicitness” is easily confused with unconscious
processes, as it suggests that the evaluation remains “unexpressed” or “unrevealed”. This
semantic drift was discussed in the previous section and is also evident in research on implicit
memory, sometimes called “unconscious memory” (e.g., Jacoby, Kelley, & Dywan, 1989). It
is aggravated by the view that the IAT captures unconscious attitudes or unconscious biases.
In other words, using “implicit” instead of “automatic” may suggest that a task speaks to
unconscious processes or representations, whereas it involves processes that can be

characterized by other features of automaticity (e.g., efficiency).
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Under the implicit-as-automatic conceptualization, authors could warn their readers
that “implicit” actually means “automatic.” In this case, however, it seems preferable to use
the “automatic” terminology. This choice would still mask differences between various
features of automaticity. However, it would considerably reduce the risk of concluding that,
just because an evaluation is automatic on one particular feature (e.g., unintentional or
efficient), the evaluation or representation it captures is unconscious.

More generally, we encourage researchers to pay careful attention to how
measurement tasks differently capture automatic processes, and which feature(s) of
automaticity they allow assessing. Measurement tasks developed during the implicit cognition
revolution help advance our understanding of evaluative responses under less optimal
conditions (and in particular, conditions of reduced control, efficiency and intentionality).
However, it is important to realize (i) that these tasks speak to various dimensions of
automaticity, and (ii) that their automaticity should not be overstated. The most widely
assumed automaticity feature of implicit attitudes is unawareness (Greenwald & Banaji, 1995;
Greenwald, McGhee, & Schwartz, 1998). It is, however, debatable whether attitudes captured
by measurement tasks meant to assess implicit attitudes and evaluations are unconscious.
First, low correlations (e.g., Greenwald et al., 2009; Hofmann, Gawronski, Gschwendner, Le,
& Schmitt, 2005) between outcomes from these tasks and self-reported evaluations are not
informative about the consciousness question (e.g., Blanton & Jacquard, 2015; Hofmann et
al., 2005). Second, evidence suggests that people can introspect evaluations captured by these
tasks (Gawronski, Hofmann, & Wilbur, 2006; Gawronski, LeBel, & Peters, 2007; Hahn,
Judd, Hirsh & Blair, 2014) and may be aware of the mental contents and processes involved
in the production of responses on these tasks (Cummins, Hussey, & Hughes, 2019). Likewise,
these tasks - including the IAT and evaluative priming - are amenable to voluntary control

(Fiedler & Bluemke, 2005; Klauer & Teige-Mocigemba, 2007; Steffens, 2004; Teige-
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Mocigemba & Klauer, 2008; Teige-Mocigemba, Penzl, Becker, Henn, & Klauer, 2016). We
will discuss in Section V how processing tree modeling allows quantifying the contribution of
discrete features of automaticity to task outcomes.

1I1.2.b. Lack of constraint

A second issue has to do with the lack of constraint associated with this definition.
Nosek et al. (2011) identified more than twenty social cognition measures, “to which the label
‘implicit’ is routinely applied” (p. 152) and acknowledged that “the inclusion/exclusion
boundary for implicit measures in social cognition research is fuzzy” (p. 153). Under the
implicit-as-automatic conceptualization, the number of tasks that can be characterized as
“implicit” can be much higher than the one assembled by these authors. Theoretically, it is
unconstrained because any task reveals partly automatic responses (e.g., Hiitter & Klauer,
2016; Jacoby, 1991; Sherman, 2009).

If it has to be constrained, it is not clear what level of automaticity should be met for a
task to be considered to measure implicit evaluations, and on what specific dimension of
automaticity. Current research does not provide a satisfactory response to this important
question. As a result, measurement procedures that strongly differ in their structural and
functional properties (e.g., a seating distance measure, an evaluative priming measure, a
linguistic bias measure, an affect misattribution procedure) are merged into an “implicit
measures” category, as opposed to evaluative self-reports and dozens of measures that remain
in a definitional limbo. As a consequence, measurement selection often seems guided by
social convention rather than methodological considerations.

Some authors have started constraining the meaning of “implicit measures” by relating
them to the use of computers: “The term ‘implicit social cognition’ is conventionally used to
refer to research in social psychology that uses a particular class of computerized

measurement instruments to infer thoughts and affective reactions without directly asking
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participants to report on them” (Hahn & Gawronski, 2018, p. 395). It is true that the most
widely used measures of implicit attitudes, such as the IAT or evaluative priming measures,
typically use computers to record speed and accuracy data. If implicit evaluations are defined
as automatic evaluations, however, the use of computers should not be critical to their
measurement. Several authors have developed pencil-and-paper-based versions of originally
computerized indirect measures (e.g., Lowery et al., 2001; for a discussion, see Vargas,
Sekaquaptewa, & Von Hippel, 2007) and a wide range of indirect evaluative measures
making no use of computers (e.g., word completion, seating distance) do also involve
automatic processes. Finally, it is important to realize that even a non-speeded self-report may
capture implicit attitudes and evaluations. For instance, people report higher levels of life
satisfaction on a rainy day; their weather-driven mood unknowingly influences their direct
evaluation (Schwarz & Clore, 1983; see also Section V).

1I1.2.c. Conclusions for the implicit-as-automatic conceptualization

We recommend that researchers who define implicit evaluations as automatic (i) call
them “automatic” instead of “implicit”, (ii) systematically refer to the feature of automaticity
they are interested in, and (iii) select a task that is best suited for addressing this particular
feature of automaticity. For instance, if interested in efficient evaluations, an evaluative
priming measure seems more relevant than a seating distance measure. Also, (iv) researchers
should be careful not to overgeneralize outcomes from one specific evaluative task to the
superordinate “implicit evaluation”, “implicit attitude”, “implicit bias”, or “unconscious bias”
levels. This is because different tasks are characterized by the operation of different cognitive
processes, showing different levels of automaticity on different dimensions of automaticity. It
should be clear that these recommendations do not dispute the importance of studying
evaluations under suboptimal processing conditions. Rather, they suggest discontinuing the

confusing usage of the “implicit” terminology for its study.
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111.2.d. Choice of wording for the remainder of this review

So far, we have argued that “implicit” refers to (i) the indirect measurement of
attitudes and evaluations (i.e., implicit-as-indirect), and to (ii) responses indicative of
evaluations produced under conditions of automaticity (i.e., implicit-as-automatic). The
confusion and overgeneralizations this terminology elicits (see Section IV) are likely to apply,
by logical necessity, to the present review as well, as it constrains us to use a construct that we
say is confusing and whose usage we claim should be suspended. In the remainder of this
review, we will use “IAEs” as a generic label when referring to measurement outcomes from
tasks commonly said to capture implicit attitudes and evaluations. We realize this solution is
not ideal, but the best we could think of. Otherwise, we would have to systematically refer to
the lengthy “measurement outcomes from tasks commonly said to capture implicit attitudes
and evaluations” or to the problematic “implicit measures” wording.

I11.3. The mental theory approach: Implicit as associative

A third cluster relates the implicit construct to associative mental process theories.
Consider, for instance, these quotations: “In contrast with explicit beliefs that are conscious
and deliberate, implicit associations are automatically activated (...)” (Régner et al., 2019, p.
1171). “Implicit measures of attitudes that capture the associative system of evaluation (...)
are strongly influenced (...) by cues that are subliminal in nature” (McConnell & Rydell,
2014, pp. 208-209). In this section, we explain that IAEs and associations have been
theoretically related on the representation and acquisition levels. We discuss both views and
limitations associated with them. The main limitation here relates to the lack of conclusive
empirical support for associative attitude learning in general and the view that it is better
indicated by IAEs in particular. In addition, we briefly discuss theoretical and measurement

limitations related to the associative view.
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111.3.a. Implicit as based on associative representations

Associations are typically seen as links between nodes that can be activated to varying
degree and possibly inhibited. This simple associative representation does not easily
accommodate the complexity of human cognition. For instance, activation spreading through
the “Mary”, “Paul” and “Love” nodes fails to represent whether Mary loves Paul, or Paul
loves Mary, or whether they love each other. More complex associative representations exist
(e.g., multilayer connectionist models), but all face this basic limitation to some degree (e.g.,
Hummel, 2010). Helpful discussions of the “association” construct have been proposed
elsewhere (e.g., Gawronski & Sritharan, 2010). We encourage the reader to pay attention to
these analyzes and also to consider propositional theories as a theoretical alternative to
associative ones. Propositional theories of human cognition and behavior have proved
increasingly influential in social psychological research (for a recent discussion, see De
Houwer, Van Dessel, & Moran, 2019).

Despite rejecting the ambiguous “implicit attitude” construct, the MODE model (e.g.,
Fazio, 1990) was influential in relating the “implicit” terminology to the “association”
construct (see, e.g., Gawronski & Sritharan, 2010). This theory posits that attitudes are
represented as links between attitude objects and summary evaluation of these objects in
memory. These links can be automatically activated upon encountering the attitude object
when evaluative associations are strong enough (e.g., Fazio, 2007). In the MODE model,
motivation and opportunity to engage in effortful processing moderate the impact of this
automatic activation on judgments and behavior (including evaluative responses). Because
tasks meant to capture IAEs typically rely on less intentional and controlled processes, these
tasks are thought to reflect associative knowledge ideally. In line with this view, when

participants lack motivation or opportunity to engage in effortful processing (e.g., when they
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are asked for a speeded judgment), self-reported evaluations correspond more strongly with
IAEs (e.g., Ranganath, Smith, & Nosek, 2008).

As it appears, whereas automaticity is considered on a functional level under the
implicit-as-automatic conceptualization, it is meant to inform associative theories under the
implicit-as-associative approach. However, neither do IAEs (exclusively) capture associations
(for instance, they also capture executive functions; Ito et al., 2015, or causal relations;
Hughes, Ye, Van Dessel, & De Houwer, 2018; Kurdi, Morris, Cushman, 2020; see also
Fiedler, Messner, & Bluemke, 2006), nor do they all assess associations equally well. The
IAT is often considered the ideal-case procedure for assessing associations. For instance,
Charlesworth, Kurdi, and Banaji (2019) recently noted that their findings are “particularly
impressive considering that implicit attitudes were measured on an arguably “associative” test
(the Implicit Association Test).” (p. 7). We consider this an overstatement and argue that what
is needed is a way to separate “associative” versus ‘“non-associative” contributions to IAEs.

We discuss in Section V how to achieve this.

111.3.b. Implicit as based on association formation

Whereas the above discussion essentially linked the “implicit” and “association”
constructs on a representational level (i.e., IAEs reveal the automatic activation of stored
associative knowledge), these constructs have also been linked on the acquisition level (i.e.,
IAEs are the outcome of association formation). The learning mode thought to underlie the
formation of IAEs is termed “associative” and is described by Hebbian principles of joint co-
activation (e.g., Gawronski & Bodenhausen, 2018). Contrary to propositional or rule-based
learning, associative learning, it is claimed, automatically registers mere co-occurrences
between events, independently of their meaning. Dual-learning theories also point to the slow-
paced accumulation of information (e.g., McConnell & Rydell, 2014). In sum, automaticity,

slow-pace, and unqualified links between concepts are considered core features of association
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formation processes. No dual-learning theory states that IAEs can only capture associative
learning processes. However, influential dual-learning theories such as the APE and the SEM
assume double dissociations between learning mode and measurement modes under typical
circumstances. As Gawronski and Bodenhausen (2011) put it: “Whereas implicit evaluations
are the behavioral outcome of associative processes, explicit evaluations represent the
behavioral outcome of propositional processes” (p. 61). Of note, we consider this theorizing
coherent, and so it does not threaten the validity of the “implicit” construct. Rather, it is
important to note that this theorizing has not received conclusive empirical support.

Attitude research primarily relied on the evaluative conditioning paradigm for testing
assumptions from associative learning theories. This paradigm has a straightforward
“associative” structure and so has been considered ideally suited for the study of associative
attitude learning (e.g., Olson & Fazio, 2001). As Hahn and Gawronski (2018) recently noted:
“The idea of associative learning is most prominently reflected in research on evaluative
conditioning” (p. 407). In an evaluative conditioning procedure, a formerly neutral stimulus
(i.e., a conditioned stimulus, or CS) typically acquires the valence of the valent stimulus after
having been paired with it. For instance, a neutral pictogram becomes more positive after
having been paired with a positive picture.

Corneille and Stahl (2019) reviewed evidence from the evaluative conditioning and
related paradigms. They concluded that empirical evidence for associative attitude learning is
weak at best, both when defining it in terms of operating conditions (i.e., automaticity) and
operating principles (e.g., the establishment of unqualified associations). In the next section,
we argue that, even assuming evidence exists for associative attitude learning theories, this
evidence (i) is not distinctly found on IAEs and (ii) can often be explained based on

alternative theoretical accounts. We discuss here three implicit-as-associative views: implicit-
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as-automatically-acquired-associations, implicit-as-slowly-acquired-associations, and
implicit-as-unqualified-associations.

111.3.b.1. Implicit-as-automatically-acquired-associations

It is often assumed that IAEs are established through association formation thought to
occur automatically (e.g., Gawronski & Bodenhausen, 2014). There is, however, little
evidence for the automatic acquisition of attitudes, and when there is, this evidence is most
convincingly obtained on self-reported evaluations, not IAEs. For instance, results from the
surveillance paradigm developed by Olson and Fazio (2001) suggest that attitudes may be
formed under incidental learning conditions; that is, unintentionally and under conditions of
low subjective awareness. However, this study relied on self-reports, not IAEs.

Generally, the evidence is weak that attitudes can be formed under suboptimal
conditions (for a review, see Corneille & Stahl, 2019). Regarding the unconsciousness feature
of automaticity, recent studies that relied on strong designs, measures, and analyses have
systematically failed to observe subliminal evaluative learning effects, using procedures as
diverse as brief CS presentations (e.g., Stahl Haaf, & Corneille 2016), parafoveal CS
presentations (Dedonder, Corneille, Bertinchamps, & Yzerbyt, 2014), or continuous flash
suppression of the CS (Hodgen, Hiitter, & Unkelbach, 2018). This null effect was not just
observed in the evaluative conditioning paradigm, but also the approach-avoidance paradigm
(Van Dessel, De Houwer, Roets, & Gast, 2016). It was also observed on measures of
subjective awareness (Stahl & Bading, 2019) and on [AEs such as the Affect Misattribution
Procedure (AMP; Hodgen et al., 2018) and the IAT (Heycke, Aust, & Stahl, 2017; Van
Dessel et al., 2016).

This is not to say that unconscious processes play no role in evaluations. Rather, this is
to stress that the most relevant paradigm for studying associative /earning (simple, and

associative in its structure) has so far failed to provide compelling support for an unconscious
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acquisition of attitudes. Moreover, when evidence supports its possibility, it is best indicated
on self-reported evaluations, not IAEs. This is consistent with classic social psychological
work supportive of the role of unconscious processes in self-reported judgments and
evaluations (e.g., Nisbett & Wilson, 1977; Schwarz & Clore, 1983, Strack, Martin & Stepper,
1988; Wilson, Dunn, Bybee, Hyman & Rotondo, 1984).

Turning to efficiency, research indicates that a concurrent task at the time of learning
impairs attitude acquisition as measured by self-reported evaluations (Dedonder, Corneille,
Yzerbyt, & Kuppens, 2010; Field & Moore, 2005; Mierop, Hiitter, & Corneille, 2017;
Pleyers, Corneille, Yzerbyt, & Luminet, 2009). This effect of load has been demonstrated in
the conditioning of both familiar (Pleyers et al., 2009) and unfamiliar stimuli (Dedonder et al.,
2010). It has also been evidenced in different sensory modalities (e.g., flavor-flavor
conditioning) and on behavioral indicators of evaluation (drink pick-up latency: Davies, El-
Deredy, Zandstra, & Blanchette, 2012). Finally, a recent study indicates a lack of efficient
evaluative conditioning effects, even when the individual conditioned and unconditioned
stimuli (USs) are correctly encoded. This suggests that the encoding of CS-US pairs in
explicit memory is a critical but non-efficient process (Mierop, Maurage, & Corneille, in
press).

Turning to controllability, Gawronski, Balas, and Creighton (2014) employed a self-
report measure and an evaluative priming measure after an evaluative conditioning paradigm
that asked participants to promote or prevent the influence of the USs on the evaluation of the
CSs. They showed that effects on self-reported evaluations were controllable, while effects on
the evaluative priming measure were uncontrollable. Using processing tree modeling,
however, Hiitter and Sweldens (2018) collected evidence that uncontrollable learning
processes may contribute to attitude acquisition even when assessed with self-reported

evaluations. Therefore, uncontrollability as a feature of automatic learning is not specifically



22

evidenced on TAEs (see also Section V). In addition, a recent replication of the evidence
obtained by Hiitter and Sweldens (2018) in an instruction-based procedure challenges an
interpretation of uncontrollable learning in terms of association formation (Corneille, Mierop,
Stahl, & Hiitter, 2019).

In sum, although there is some indication that attitudes may be acquired automatically,
current evidence suggests that IAEs do not offer privileged access to automatic learning

effects and that effects can be explained based on a non-associative learning theories.

111.3.b.2. Implicit-as-slowly-acquired-associations

Many dual-process theories assume that IAEs originate from the direct experience of
events, passively registered by a slowly and incrementally learning System 1 (e.g., McConnell
& Rydell, 2014; Petty, Tormala, Brifiol, & Jarvis, 2006; Rudman, 2004; Rydell & McConnell,
2006, Smith & DeCoster, 2000; Strack & Deutsch, 2004; Wilson, Lindsay & Schooler, 2000).
Consider this quotation:

“Implicit attitudes and stereotypes may be acquired over many years from language
and social experiences that cumulatively construct an overlearned repertoire of cultural
expertise rooted in even more thousands of hours of experience than those invested by
medical doctors, virtuoso musicians, or world-class athletes in their professional training. This
unsought cultural expertise, condensed into stereotypes and attitudes, may be as difficult or
impossible to unlearn as are musical, medical, and athletic expertise.” (Greenwald & Banaji,
2017, pp. 866-867).

According to the implicit-as-indirect conceptualization supported by these authors,
however, there is no cogent reason why IAEs should reflect the way in which attitudes were
acquired. Turning to the implicit-as-associative conceptualization, the problem is primarily
empirical. Specifically, contrary to the slow-paced view, several studies have demonstrated

that [AEs can be acquired quickly and changed based on the communication of symbolic
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information. For instance, providing participants with mere instructions about the nature of
stimulus pairings in an evaluative conditioning paradigm, in the absence of experience of the
pairings, impacts responses on the IAT (De Houwer, 2006). IAEs are also sensitive to
procedures in which participants experience a US and infer only later that a CS was present as
well (Gast & De Houwer, 2012). Similar instruction-based effects have been documented for
the mere exposure paradigm (Van Dessel, Mertens, Smith, & De Houwer, 2017) and
approach-avoidance training (Van Dessel, De Houwer, Gast, & Smith, 2015). Evaluative
statements have also recently been shown to be more effective than the experience of co-
occurrences at creating IAEs also in children, who are thought to be more sensitive to low-
level learning (Charlesworth et al., 2019).

As to resistance to change, recent studies show that IAT scores (e.g., a positive
attitude towards Gandhi) are quickly reversed when inconsistent declarative information is
provided about the attitude object (e.g., when participants are told that Gandhi refused
medical treatment to his wife, who died from this lack of treatment, whereas Gandhi claimed
it when he fell ill; Van Dessel, Ye, & De Houwer, 2018). IAEs also change when prejudice-
consistent statements are negated in a short training phase prior to an evaluative priming
paradigm (Johnson, Kopp, & Petty, 2018; see also Gawronski, Deutsch, Mbirkou, Seibt, &
Strack, 2008) or when new verbal information is provided that elicits a reinterpretation of
previous information (Mann & Ferguson, 2015; for a comprehensive discussion of quick
changes in IAEs, see Cone, Mann, & Ferguson, 2017). More generally, IAEs are largely
dependent on information activated in the immediate context of judgment (e.g., Blair, 2002;
Gawronski & Sritharan, 2010; Wittenbrink, Judd, & Park, 2001), depend on currently
activated goals (Melnikoff & Bailey, 2017), and show low test-retest reliability when
measured on the individual level (e.g., Gawronski, Morrison, Phills, & Galdi, 2017; Payne et

al., 2017).
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111.3.b.3. Implicit-as-unqualified-associations

Imagine an aversive sound whose termination is signaled by the appearance of a
cartoon character. Dual-process theories distinguish between a fast, declarative learning
mechanism that infers the positivity of the character and a slow-paced learning mechanism
that passively registers the mere and unqualified co-occurrence of the cartoon character with a
negative stimulus. While several articles document seeming dissociations between self-
reported evaluations and IAEs (Hu, Gawronski, & Balas, 2017; Moran & Bar-Anan, 2013),
recent evidence shows that IAEs reflect an influence of relational qualifiers. Van Dessel, De
Houwer, and Smith (2018) found that IAT scores are sensitive to approach-avoidance
instructions that vary agency (i.e., self-agent versus stimulus-agent instructions). Likewise,
IAT scores and evaluative priming scores vary as a function of the relation between CSs and
USs in an evaluative conditioning paradigm (Zanon, De Houwer, & Gast, 2012). Moreover,
recent research shows that the results of an IAT strongly depend on the target categories
contrasted in that measure (Bading, Stahl, & Rothermund, 2020).

In sum, a growing body of research demonstrates that IAEs are sensitive to the same
learning factors that influence self-reported evaluations. This does not mean that systematic
differences cannot be observed between tasks that vary in the level of automaticity they
involve. In particular, evaluative outcomes will likely differ when respondents report a
speeded evaluation or introspect at length on the reasons for their evaluation. However, these
differences need not be explained based on an associative learning theory, nor do they require
a reference to the “implicit” construct.

More generally, it is also important to distinguish between the associative learning
assumptions versus associative expression assumptions of dual-process theories of attitudes
(see Hiitter & Rothermund, 2020, for an integrative framework). For instance, the APE model

assumes that IAEs result from retrieval processes that reflect the mere activation of memory
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content without validation of this activated content (e.g., Gawronski & Bodenhausen, 2006,
2011). While automatic evaluations are thought to be observed under suboptimal conditions
(e.g., limited time and resources), self-reported evaluations require more favorable conditions
for deliberative processing. These expression assumptions may be valid, while the learning
assumptions may not be (for a discussion, see Corneille & Stahl, 2019), resulting in a lack of
dissociative evidence between learning mode and expression mode. The MODE model (e.g.,
Fazio, 2007) makes related expression assumptions while entirely disregarding the “implicit”
construct.

111.3.c. Conclusions for the implicit-as-associative conceptualization

The associative conceptualization of “implicit” has failed to receive conclusive
empirical support in virtually all its stated assumptions. Specifically, (i) evidence for
automatic learning is not best obtained on IAEs, (ii) IAEs are not particularly sensitive to a
slow form of learning, nor (iii) to the learning of unqualified relations. The reason why we
recommend discontinuing the usage of the “implicit” terminology under this third
conceptualization is that, in addition to creating confusions with concurrent
conceptualizations that are not associative in nature, “implicit” relates here to a set of strongly
debated associative learning assumptions (Corneille & Stahl, 2019). We also encourage
researchers to reflect on whether association formation theories are best suited for their

research question relative to, for instance, propositional theories.
I11.4. Hybrid definitions

111.4.a. Implicit as indirect and automatic

One regularly comes across a hybrid definition that restricts implicit attitudes and
evaluations to measures that are indirect and characterized by features of automaticity. This
may be illustrated with Nosek et al. (2011): “The label ‘implicit’ is applied to a variety of

procedures and processes that share a common theme: they are not direct, deliberate,
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controlled, and intentional self-assessments.” (p. 153). This definition circumvents some
issues inherent to the first two conceptualizations. It is more constraining than the “implicit-
as-automatic” definition as it allows for indirect measurement only. This is captured in the
following statement: “The signature feature of implicit measurement procedures is that they
assess mental content indirectly” (Nosek et al., p. 153). It is, however, more process-loaded
than the “implicit-as-indirect” definition (i.e., it is not purely procedural).

It is unclear, however, what “implicit measurement procedures” indicate. Schimmack
(2019) rightly claims that the IAT is a method in search of a construct. But this critique
readily applies to many other tasks falling into the “implicit” category. Nosek et al. (2011)
conceded almost a decade ago: “Knowledge about what implicit measures measure is less
mature than knowledge about what they do.” (p. 156). The authors point out that measures of
this sort reduce conscious control and that the “indirect assessment relieves the requirement
that the respondent is able to report the associated mental content.” (p. 153). These measures
are also thought to “assesses mental content without requiring awareness of the relation
between the response and the measured content” (p. 153). However, and importantly, these
measures also do not preclude awareness so that [AEs cannot readily be interpreted as
unaware.

111.4.b. Implicit as driven by affective gut reactions

Finally, some researchers define implicit evaluations as responses driven by affective
gut reactions. This definition is hybrid in that it combines mental and physiological
assumptions. For instance, Gawronski and Bodenhausen (2011) note: “Applied to the
distinction between implicit and explicit evaluations, we argue that the overall valence of the
concepts that are activated in response to a given object determines the evaluative quality of
an individual’s affective gut reaction to that object, which in turn drives responses on

measures of implicit evaluations” (p. 62).
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Although we do not believe it was Gawronski and Bodenhausen’s (2011) intention,
the reference to “affective gut reactions” suggests that IAEs may be distinctly anchored in
physiological reactions. Tracing back to the pioneering work by James (1884), “gut reactions”
classically refers to bodily grounded emotions. Hence, linking explicit evaluations to higher-
order inferential processes that characterize high-order propositional thinking, as opposed to
implicit evaluations grounded in “gut reactions”, suggests that the latter may be more bodily
grounded; typically in visceral states, as proposed in classic (Lange, 1885; Schachter &
Singer, 1962) and more contemporary (Barrett, 2006, Barrett & Lindquist, 2008; Critchley &
Nagai, 2012; Damasio, 1994, 1999; Prinz, 2014, 2012) theories of emotions. Attaching the
qualifier “affective” to “gut reaction” further suggests a dissociation between high-order
cognitive versus more bodily grounded or physiological processes. The AMP (Payne, Cheng,
Govorun, & Stewart, 2005) is a typical instance of an evaluative task that subscribes to the
implicit-as-driven-by-affective-gut-reactions as it assumes affect as a driving force (for a
semantic account, see Blaison, Imhoff, Hiihnel, Hess, & Banse, 2012).

That “gut reactions” may be understood not just in the colloquial sense of
“spontaneous” but in a more bodily grounded sense is evident when considering actual
manipulations of the “gut feeling” construct in implicit social cognition research. For
instance, Lee, Lindquist, and Payne (2018) recently used the following instructions for
examining the link between fear and racial biases: “My gut feelings toward Blacks reflect
fear,” “My gut feelings toward Blacks reflect anxiety.” This indicates that reference to “gut
feelings” in attitude research does not unambiguously refer to the colloquial usage of this
concept.

Consistent with the opening quotation stating that gut-reactions drive (and so are
conceptually extrinsic to) IAEs, physiological measures are currently used to study the bodily

substrates of evaluations (e.g., Lieberman, 2007; Stanley, Phelps, & Banaji, 2018). They are
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the explanans rather than the explanandum. Whereas they were originally considered indirect
measures of evaluations (e.g., Fabrigar, Krosnick, & MacDougall, 2005), more recent
research suggests that the interpretation of physiological measures as indicators of evaluations
is mitigated (e.g., Cunningham, Packer, Kesek, & Van Bavel, 2009) and that they await
further psychometric validation (e.g., scaling: see e.g., Blanton & Jaccard, 2015). As a result,
physiological measures are excluded from recent methodological chapters on implicit social
cognition (e.g., Gawronski & De Houwer, 2014) and recent research method sections in social
and affective neuroscience are agnostic to the “implicit attitudes and evaluations” constructs
(e.g., Berkman, Cunningham, & Lieberman, 2014).

Nevertheless, linking behavioral evaluative measures to their physiological substrates
is an important research endeavor. It is indisputable that behavioral responses require
neurophysiological activity. It is theoretically unclear, however, why distinct
neurophysiological activity should underly self-reported evaluations on the one hand and
IAEs on the other hand. As a result, it may be questioned whether the neuroscience of
“implicit prejudice” (Amodio, 2014) is warranted. Current research efforts are aimed at
clarifying this issue in the context of the IAT (e.g., Marini, Banaji, & Pascual-Leone, 2018),
and it remains to be seen whether results generalize to other IAEs.

Finally, it should be noted that self-reported evaluations are sensitive to gut reactions,
too. Gawronski and Bodenhausen (2011) add: “In many cases, people may use their affective
gut reaction to an object as a basis for an endorsed evaluative judgment about that object,
such that they may simply report the evaluative quality of their gut response on measures of
explicit evaluations.” (Gawronski & Bodenhausen, 2011, p. 62). Hence, the absence or
presence of “gut reactions” per se is irrelevant to the characterization of a response as

indicating IAEs. The notion that affective reactions offer a basis for self-reported evaluations
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is supported by both classical (e.g., Crites, Fabrigar, & Petty, 1994) and more recent (e.g.,

Rocklage & Fazio, 2016) research.

111.4.c. Conclusions for hybrid definitions
We recommend refraining from using the construct of “gut reactions” in conceptualizing
the “implicit” construct in attitude research. This is because “gut-reactions” can be understood
in a colloquial sense (i.e., spontaneous) or in a sense that ties this concept to research on
emotions, which assumes that affective reactions are grounded in visceral states. We also
recommend not using the implicit-as-indirect-and-automatic conceptualization, as it prevents
a coherent interpretation of task outcomes. It is a pragmatic “(...) ‘lumping’ strategy that
prioritizes the rapid accumulation and comparison of evidence” (Nosek, Hawkins, & Frazier,
2011, p. 153), without allowing a clear interpretation of this evidence.
IV. Current ambiguities in the definition and measurement of the implicitness construct
hamper progress in attitude research
Conceptual confusions between the nature of a task, the nature of the processes
driving responses on that task, the nature of the evaluations captured by that task, and the
nature of the attitude underlying evaluations pave the way for misunderstandings and
unwarranted inferences in attitude research. For instance, in an influential article, Dovidio and
Gaertner (2004) interpreted IAT outcomes as indicating that “(...) the vast majority of white
Americans harbor unconscious negative associations about blacks” (Dovidio & Gaertner
2004, p. 20). Such overgeneralizations are pervading theory and practice well beyond
psychological research. To illustrate, the company Pizza Hut recently launched an eye-
tracking measure to uncover unconscious preferences for pizza topping in their consumers
(Henderson, 2014). Based on previous research, however, the conclusion that IAT or eye-

tracking measures indicate unconscious representations is unjustified.
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This sort of confusion has important implications for designing social interventions
(for a recent analysis of common pitfalls in interpreting implicit biases, see Gawronski, 2019).
The IAT is regularly used in the context of social intervention on unconscious biases, for
example, in addressing gender inequalities in STEM subjects (e.g., Carnes et al. 2015; Devine
et al. 2017). Consistent with the assumptions discussed earlier, the rationale is that the IAT
reveals unconsciously held knowledge that has slowly accumulated through exposure to a
structurally biased environment. If relying on these assumptions, an intervention may miss
important points; for instance; that the bias may be conscious (e.g., Gawronski, 2019;
Gawronski et al., 2006; Hahn et al., 2014), or changed quickly (e.g., Cone et al., 2017), or that
gender imbalance in STEMs actually increases with national gender equality — in our current
example, with much smaller proportions of females in STEM subjects actually observed in
countries such as Finland and Norway than Algeria and the United Arab Emirates (Stoet &
Geary, 2018). Relying on faulty assumptions conveyed by the sort of conceptual confusions
reviewed here can distract practitioners from more effective intervention programs.

As a second illustration, we may consider theorization in personality psychology
positing conflicts arising from consciously and unconsciously held attitudes of opposite
valences about the self: “Whereas explicit self-esteem is often defined as conscious feelings
of self-liking, self-worth, and acceptance (e.g., Brown, 1993; Kernis, 2003; Rosenberg, 1965),
implicit self-esteem is typically believed to consist of nonconscious, automatic, and
overlearned self-evaluations (Greenwald & Banaji, 1995; Pelham & Hetts, 1999).” (Zeigler-
Hill, 2006, p. 120). An important question here is how clinical psychologists can adequately
treat patients who are presumably torn between conflicting self-views. Does it make sense to
counteract patients’ unconscious negative self-view by extensively training them in self-

positive associations? If so, should this training be implemented in a slow-paced way?
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On a more theoretical level, a focus on mental processes as an explanation for
differences between measures may distract researchers from asking questions about the nature
of the measures or elicitation techniques that could equally be responsible for these
differences. Let us discuss one recent example to illustrate this point. Moran and Bar-Anan
(2013) introduced a relational evaluative conditioning paradigm. That is, the CSs were paired
with pleasant or unpleasant sounds. However, some CSs started those sounds (i.e., they were
played before the onset of the US) while others stopped them (i.e., they were played before
the offset of the US). The self-report measure demonstrated an interaction effect: the
influence of the sounds on the CS evaluation was qualified by the relationship between the CS
and the sounds. In an IAT, however, only a main effect of the pleasantness of the sounds was
observed. This is consistent with the implicit-as-unqualified-associations conceptualization.
Hu et al. (2017) noted that this demonstration was to date the “most compelling evidence for
dual-process accounts” (p. 19).

Moran and Bar-Anan (2013), however, warned the reader: “Perhaps an effect of
relational information on automatic evaluation could be detected with other measures or with
other comparisons.” (p. 750). Bading et al. (2020) proceeded to that examination. In a series
of experiments, these authors showed that the IAT reflects any distinction between CSs that
helps participants solve the task more efficiently. For instance, when the response options
opposed CSs that were paired positively with CSs that were paired negatively, the IAT score
reflected this distinction as in the original work by Moran and Bar-Anan (2013). However,
when participants had to sort CSs that started a sound and CSs that stopped a sound, the IAT
score reflected this distinction. Thus, the IAT indicated that participants learned the starting
versus stopping relation. And, finally, when participants categorized CSs that had a positive

meaning (i.e., they started a positive sound or stopped a negative sound) using one key and
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CSs that had a negative meaning (i.e., they started a negative sound or stopped a positive
sound) using the other key, the IAT score also reflected this particular distinction.

The conclusion from this example is that if researchers do not consider the influence
of the measurement procedure on the measurement results, they can miss important
theoretical insights that, in the case of Bading et al. (2019), (1) demonstrate the great
flexibility of the human mind, (2) relate attitude scores to ecological explanations rather than
intrapsychic ones (Fiedler, 2014), (3) challenge the notion that IAEs indicate unqualified
learning of co-occurrences.

V. Processing tree models

Multiple processes are driving responses on any given task. In many regards, then,
comparing outcomes from an IAT, an AMP, or a self-report task is like comparing apples and
oranges. By quantifying the unique contribution of different processes to task performance,
processing tree modeling allows for a more precise and accurate study of evaluative
phenomena. In this section, we discuss first how processing tree models can help achieve a
finer-grained conceptualization and measurement of the mental processes involved in
evaluative responses. Then, we discuss how these models may help address attitude formation
questions.

V.1. Processing tree models as precision-enhancement tools for conceptualization and
measurement

Recently, researchers have proposed to minimize issues arising from the comparison
of outcomes between distinct evaluative tasks by developing variants of the same task that
keep the general structure constant. For example, Payne, Burkley, and Stokes (2008; see also
Van Dessel, Cone, Gast, & De Houwer, 2020) have designed two variants of the affect
misattribution procedure that differ in whether participants are explicitly asked to rate the

racial prime. Hence, the tasks are supposed to differ only in whether they assess relatively
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intentional versus unintentional evaluation of the prime. However, such variants may still
differ in multiple ways. For instance, the degree of attention that participants pay to the prime
will differ and also the degree to which they are motivated to respond in a socially desirable
way (cf. Payne et al., 2008, Study 4). The ultimate goal should thus be to keep the task
perfectly constant while separating the different processes contributing to performance on that
task. Processing tree modeling can achieve that goal.

Processing tree models are a research framework whose influence on attitude research
has increased in recent years (for a review, see Hiitter & Klauer, 2016). Based on the notion
that no measure is process-pure, this approach disentangles the contribution of several
processes to performance in a given task. Let us consider the congruent block of an IAT, in
which positive (negative) targets share a key with positive (negative) attributes. Deliberate
processes such as detecting the correct response and non-deliberate processes such as the
automatic activation of an attitude should both contribute to correct responses in this block. In
the incongruent block, however, deliberate processes facilitate correct responses, while
activated attitudes facilitate incorrect responses. Based on this rationale, Conrey, Sherman,
Gawronski, Hugenberg, and Groom (2005) specified a processing tree model for the IAT and
other indirect measures. The quadruple process (“Quad”) model considers four processes that
contribute to performance on these measures (hence its name): association activation (4C),
stimulus discrimination (D), overcoming bias (OB) and guessing (G; actually, a collection of
processes that lead to unsystematic responses). While the 4C parameter is conceptualized as
an automatic process, the D and OB parameters are conceptualized as deliberate processes.
Hence, from performance in a single task this model quantifies processes that vary in their
relevance to the constructs of evaluation and automaticity.

Conrey and colleagues (2005) showed that the Quad model offers a suitable account of

responses on an IAT and other evaluative tasks (see Sherman et al., 2008, for an overview;
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but see also Payne & Bishara, 2009). An alternative conceptualization of IAT performance is
laid out in Meissner and Rothermund’s (2013) ReAL model. This model also separates
association activation (4) from other processes contributing to task performance (recoding Re
and label-based discrimination L) and has proven useful in a series of validation experiments.
As illustrated by the two different accounts of IAT performance laid out in the Quad and
ReAL models, however, the mere fit of these models is not necessarily informative on the
validity of the conceptualization. Each parameter requires validation in order to be assigned
psychological meaning (see Hiitter & Klauer, 2016).

V.2. Processing tree models as precision-enhancement tools for investigating learning
effects

Processing tree models are also useful for testing learning assumptions in attitude
research. Challenging the implicit-as-associative view, research that relied on these
procedures indicates that evidence for automatic attitude learning (i) is found on self-reported
evaluations, (ii) is found in learning paradigms that provide symbolic information about
attitude objects, and it indicates that evidence for unqualified attitude learning (iii) does not
seem to originate from slow-paced association formation.

Relevant to the “implicit-as automatically-acquired” conceptualization, Hiitter et al.
(2012) developed a multinomial processing tree model that dissociates memory-based
learning from memory-independent learning (i.e., evaluative learning in the absence of
memory for the source of this evaluation). This model was validated in the context of an
evaluative conditioning paradigm and supported the contribution of unconscious (i.e.,
memory-independent; but see Gawronski & Walther, 2012; Mierop et al., 2017) processes to
self-reported evaluations. This evidence is inconsistent with the view that IAEs have a special
relation to associative learning, when defining it as an automatic (here: unconscious) learning

process.
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Furthermore, the question remained whether this finding required the experience of
the stimulus pairings, or whether it could also be established based on a mere verbal
description of the pairings. Hiitter and De Houwer (2017) examined this question in the
context of an instruction-based learning paradigm. Challenging an association formation
account (De Houwer & Hughes, 2016), their studies demonstrated that instructed procedures
allow for memory-independent learning.

Similar findings were recently obtained when considering another criterion of
automaticity: controllability. Hiitter and Sweldens (2018) found evidence for the contribution
of uncontrollable attitude formation on self-reported evaluations. Again, however, this finding
was replicated in a learning procedure in which participants were merely instructed about the
task and never watched actual stimulus pairings (Corneille, Mierop, Stahl, & Hiitter, 2019).

Smith, Calanchini, Hughes, Van Dessel, and De Houwer (2020) compared Quad
model parameters between an instructed and an experienced variant of three central evaluative
learning paradigms: mere exposure, evaluative conditioning, and approach-avoidance
training. The Activation parameter was similarly influenced by experience-based procedures
and instruction-based procedures in all paradigms. Thus, whether a learning procedure was
completed versus merely instructed does not provide information on the nature of the
processes involved in the task.

Turning to the “implicit-as-unqualified-associations” conceptualization, Kukken,
Hiitter, and Holland (2020) developed a processing tree model to separate effects of the
implication of a pairing (e.g., stopping an aversive sound has a positive implication) from
effects of the pairing (e.g., the co-occurrence with an aversive sound irrespective of its
relationship with the CS) on evaluative self-reports. The parameters for attitude acquisition

based on meaning versus pairing were dissociable in validation studies and consistently larger
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than zero. Hence, self-reported evaluations, not just IAEs, can indicate learning of unqualified
relations.

Furthermore, Heycke and Gawronski (2019) demonstrated that the effect of the
pairing in a relational paradigm was unrelated to the number of repetitions of the CS-US
pairs, while the effect of the relation between US and CS increased with an increasing number
of repetitions. This pattern, again obtained on self-reported evaluations, challenges the notion
that association formation, if defined as an unqualified registration of stimulus co-
occurrences, corresponds to a slow-paced process (even though the results can be

accommodated when introducing additional assumptions; see Heycke & Gawronski, 2019).

V.3. Limitations of processing tree models

While we recommend processing tree models as precision enhancement tools, it is
important to note that they come with their own set of assumptions that require careful
validation work (e.g., Hiitter & Klauer, 2016; Klauer, 2006; Klauer, Dittrich, Scholtes, &
Voss, 2015). They also often require more complex research designs that sometimes appear
artificial (e.g., Hiitter et al., 2012). Moreover, virtually all of our criticism also applies to the
interpretation of model parameters. For instance, they should not be taken as indicators of
automatic processes unless they have been validated using manipulations of automaticity
features (e.g., Hiitter & Sweldens, 2018). Researchers should be precise which automaticity
feature(s) they refer to when they label a parameter “automatic.” The parameters also should
not be assumed to constitute measures of associative processes without a clear reflection on
what “associative” means and whether other learning theories could also explain the existence
of a parameter or variations of that parameter (e.g., Corneille et al., 2019).

V.4. Conclusions for processing tree modeling

The processing tree modeling framework encourages a much more precise

conceptualization on mental processes and their measurement by overcoming problems
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inherent to task comparisons. It also allows gaining insights into attitude formation questions.
We strongly recommend, however, running validation studies when a processing tree
approach is employed (cf. Hiitter & Klauer, 2016).

VI.  General Discussion

The implicit construct is conceptualized on three levels in attitude research, the
procedural level (i.e., implicit-as-indirect), the functional level (i.e., implicit-as-automatic),
and the mental theory level (i.e., implicit-as-associative). We additionally discussed two
hybrid definitions. We offered a critical review of limitations for each level and argued that
the co-existence of conflicting definitions hampers communication, theory, and practice. In
this General Discussion, we discuss points of attention for future research.

VI.1. Recommendations if using the “implicit” terminology

For the many reasons discussed in this review, we recommend discontinuing the usage
of the “implicit” terminology in attitude research and in research inspired by it. As we have
argued above, the term is not only delusive but also unnecessary. The procedural definition is
misleading in its process-loaded version and is theoretically irrelevant in its process-free
version. As to the functional definition, “automatic” should be preferred to “implicit” as it
would reduce the risk of confusions with concurrent conceptualizations of the “implicit”
construct and prevent that an undue weight is given to the unconscious feature of
automaticity. Finally, the mental theory definition endorses associative learning assumptions
that have been challenged in recent research.

At the very least, if researchers wish to keep using the “implicit” terminology, we
think it is important that they actively prevent conceptual and interpretational confusion that
this choice entails. This can be achieved by systematically (i) stating one’s definition of the
construct, (i1) explaining the reasons underlying task selection, and (iii) proceeding to a

cautious interpretation of task outcomes that is consistent with the conceptualization and
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rationale of the task. This recommendation goes against that from prominent authors in the
field who promote conceptual blurring in the use of the construct. For instance, Greenwald
and Lai (2019) mentioned that their readers “(...) should be unencumbered by a need to
choose among definitions of “implicit.” (p. 25.4).

We would like to repeat here that often the “implicitness” terminology is not just
misleading, but also unnecessary. The MODE model, for instance, set the ground for
important theoretical and methodological developments while entirely disregarding the
“implicit” attitude terminology. More generally, evaluative measures developed in social
cognition research over the last two decades are useful for advancing theoretical knowledge.
However, using these tasks should not systematically imply using the “implicit” terminology.
For instance, Berger, Hiitter, and Corneille (2019) recently used sequential priming
procedures to examine whether ambivalent attitudes are characterized by the joint and
unintentional activation of opposite valences. This could not be done by using self-reported
evaluations as people likely sequentially activate and intentionally retrieve different types of
knowledge when completing items assessing their positive and negative attitudes towards the
attitude object separately. At no point, however, did the authors need to rely on the “implicit”
terminology for investigating their research questions or for reporting their results.

VI.2. IAEs cannot be distinctly induced. This is consequential.

A critical consequence of not being able to create IAEs distinctly is that research on
“implicit attitudes and evaluations” remains correlational. The most conclusive evidence,
however, generally stems from an experimental approach to psychological questions. If
seeking strong theoretical and empirical advances, future research relying on the
“implicitness” terminology should be able to create rather than merely measure IAEs. More
specifically, IAEs should be induced experimentally on a variety of tasks (not just the IAT, if

one seeks to go beyond IAT research) in the absence of similar evaluative changes in self-
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reported evaluations (and vice versa). As we stressed in Section V, creating within a task
disjunctive patterns on processing tree parameters would be even more convincing.

If aiming at testing dual-learning theories, additional requirements should be met.
First, dissociative patterns should not allow for concurrent explanations by a non-learning
account (e.g., an episodic memory account should be ruled out; see e.g., Stahl & Aust, 2018).
Second, they should be immune to alternative, non-associative learning explanations (e.g., a
propositional learning account; Corneille et al., 2019; Hiitter & De Houwer, 2017).

If this research were to succeed, but experimentally induced changes in IAEs would
prove inconsequential for behavior (and there is evidence supporting this possibility; Forscher
et al., 2017; Lai et al., 2014), then questions would arise concerning the practical significance
of IAEs. By extension, the significance of social intervention programs inspired by an
implicit-as-associative conceptualization (e.g., slow-paced learning, experiential learning,
unintentional learning, subliminal learning) should also be questioned.

VI.3. Potential criticisms of our recommendations

One may object that research on IAEs has been thriving despite high conceptual
heterogeneity, and that all that matters in science is how a concept is operationalized, not how
much consensus exists in its definition. We respectfully disagree with this view. First, if
research on IAEs has been thriving, it has also carried on important overgeneralizations and
misinterpretations that could have been avoided through enhanced conceptual clarity. Second,
conceptual imprecision likely leads to measurement imprecision, which is detrimental to
research advances. Third, conceptual imprecision can feed conceptual replication issues if
researchers wrongly assume that two different tasks (e.g., an IAT and an eye-tracking
measure) tackle a common evaluative phenomenon. Fourth, and complementarily, it may also
feed confirmatory biases, such as not seeking replication on a task merely because it does or

does not share the same label as another task. Fifth, as illustrated by many examples in this
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review, enhanced conceptual precision encourages researchers to test new research questions
that can provide important insights into mental processes. Sixth, how thriving that research
has been should be somewhat toned down when (i) considering that theoretical assumptions
underlying the (associative) use of this terminology have received little support by empirical
research (see Section III), and (ii) considering current uncertainties about the practical
significance of IAEs, in particular when it comes to designing diversity or implicit bias
training (e.g., Greenwald & Lai, 2019). IAEs may occasionally improve behavioral prediction
(for recent discussions, see Kurdi et al., 2019; Meissner et al., 2019). Yet, this does not mean
they are causal factors, nor that reliance on an “implicit” conceptualization is required for
explaining their predictive value.

The reader may also object that concepts are inherently fuzzy and that efficient
scientific communication requires conceptual compromises. We fully agree with this view
and are not recommending that the level of conceptualization becomes fine-grained to such
level of detail that researchers cannot speak to each other anymore beyond their micro-
conceptual niches. We are convinced, however, that there is room for enhancement in
terminological usage. For instance, if endorsing the “implicit-as-automatic” view, it does not
seem unrealistic to expect researchers to systematically state what feature of automaticity is
relevant to their attitude research question, and to select a task and interpret scores on this task
accordingly. This is often not done despite earlier calls for enhanced precision (De Houwer et
al., 2009). Turning to the “automatic” terminology would also prevent confusion that may

arise from concurrent conceptualizations of the “implicit” construct.

VI.4. Relation to single and dual-process theories of the mind
It should be evident at this point that the explicit-implicit opposition in attitude
research has been largely inspired by dual-process theories that contrast thinking and behavior

under optimal versus suboptimal conditions. We would like to make it clear that, just because
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we take a stance against the “implicit” terminology in attitude research does not mean that we
discourage research into automatic processes, including unconscious ones. We believe,
however, that the investigation of social cognition and behavior under suboptimal conditions
is not helped by relying on the “implicitness” construct. Researchers should also carefully
consider which features of automaticity are of primary interest for addressing their research
questions, as well as the processing stages and mental contents they apply to.

Not only should unconsciousness not be conflated with other features of automaticity,
but it should also be related to a specific mental content that arises at a specific stage. For
instance, unconsciousness may concern the source of an attitude, the impact this attitude has
on one’s behavior (Bargh, 1992b), the existence of the attitude, the process through which the
attitude is formed, or the awareness that this attitude is measured (Sweldens, Tuk, & Hiitter,
2017). We have discussed the utility of processing tree models in this context: these models
allow identifying and separating the contribution of discrete mental processes (including
“associations”) to task outcomes. We acknowledged and discussed why processing tree
models are not a panacea. At the very least, however, they constrain researchers to
conceptualize their research question much more precisely.

More generally, given the current theoretical and empirical state of the field, we would
like to encourage researchers to consider the explanatory value of single-process theories such
as propositional (e.g., De Houwer et al., 2019) or episodic memory theories (Stahl & Aust,
2018) that do not distinguish between Type-1 and Type-2 processes.

VLS. The « implicitness » terminology promotes connectedness at the expense of
accuracy

The implicitness terminology certainly has some value. It unites a diversity of research
efforts interested in the formation and expression of evaluations under suboptimal conditions.

In doing so, it connects attitude research to the even broader dual-process theories of the
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mind. These goals are important. However, reliance on this terminology also causes a false
sense of understanding. In the end, one cannot be sure we are all speaking the same language.
Are implicit evaluations meant to be indirectly assessed, automatic, associative, or
unconscious? Does “implicit” refer to representations, processes, measures, or responses? Are
“implicit measures” meant to capture affective reactions? Should a specific measure be
considered implicit or not, and why?

While relaxed constructs help unite and connect research efforts and are useful for
gaining people’s attention to unfamiliar and complicated matters, it is not well-suited for
seeking accurate knowledge. There is disagreement on how implicit attitudes and evaluations
should be defined (therefore preventing a shared understanding of what they are) and
measured (therefore preventing the establishment of accurate knowledge). Critically too, IAEs
are assumed but have not been shown to have a distinct learning basis. The nature,
measurement, and induction of “implicit attitudes and evaluations” await further and finer
conceptual and empirical analysis. We have hardly understood what we measure with
different attitudinal measures and why they often diverge (e.g., Blanton & Jaccard, 2015;
Schimmack, 2019). Implicitness claims typically stem from dissociations between measures
that may have diverse sources such as the structure of the task, differences in reliability, or the
lack of conceptual correspondence (e.g., Friese, Hofmann, & Schmidt, 2009; Gawronski,
2019). Given this perplexing state of affairs, it is unsurprising that “theorizing about implicit
cognition is relatively unsophisticated at this time.” (Kurdi et al., 2019, p. 14).

The “implicitness” terminology can also enhance connectedness on a more political
level. As Banks and Fords (2009) explained when discussing research on unconscious biases:
“The invocation of unconscious bias levels neither accusation nor blame, so much as it
identifies a quasi-medical ailment that distorts thinking and behavior. (...) The unconscious

bias claim thus facilitates a consensus that the race problem persists.” (Banks & Fords, 2009,
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p.1054, parenthesis added). The “implicit” conceptualization (coined in the present example
in its “unconscious bias” version, but the same analysis would easily apply to other features of
automaticity such as unintentionality or uncontrollability) serves a commendable social
function. However, political goals may occasionally conflict with scientific advances.
Furthermore, as the same authors argue, it is debatable whether IAEs research ultimately best
serves social changes: “(...) the rhetoric of unconscious bias is so compelling that people are
likely to accept it as the goal of racial reform and, consequently, to push the theory in
directions that siphon energy away from problems of substantive inequality and that may be
undesirable in their own right.” (Banks & Fords, 2009, p. 1054).

VL6. Conclusion

With the present review, we would like to encourage critical thinking about the
implicitness construct and its measurement in attitude research and research inspired by it. We
hope that, ultimately, the clarification and recommendations offered here will help our
research community develop a univocal scientific language, advance theories and

measurement, and set the stage for more effective intervention programs.
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