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Abstract: Contemporary studies in unconscious cognition are essentially founded on
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representations. This is claimed to be in so many and diverse ways that one is often lost
in dissociation. In order to reduce this state of confusion we here carry out two major
tasks: based on the central distinction between cognitive processes and representations,
we identify and isolate the main dissociation paradigms; we then critically analyze their

key tenets and reported findings.
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1. Introduction

We have long suspected that there is (far) more to our mental life than we are conscious
of (see, e.g., Ellenberger, 1970). Evidence abounds that points in this direction: for ex-
ample, we often reach conclusions and find solutions to problems without actually being
aware of the reasoning processes, and we frequently cannot tell what knowledge basis
we draw from when making important decisions and judgments, such as judging faces
or investing our hard-won money. Today, we have the scientific means to approach this
hypothesis, and investigation into this field now permeates the whole of psychology and
cognitive science. In fact, more than sufficient contributions are today available to con-

stitute a sub-discipline of unconscious cognition (see Augusto, 2010).

The study of unconscious cognition has grown in importance and more and more
fields became interested in its many facets, such as knowledge management (e.g., Ben-
net & Bennet, 2008), education (e.g., ECU, 2013; Sun, Mathews, & Lane, 2007), medi-
cal care (e.g., Sabin & Greenwald, 2012), consumer behavior (e.g., Dijksterhuis et al.,
2005), the law (e.g., Casey et al., 2012), artificial intelligence (e.g., Schank, 2009), and
even finance (e.g., Taffler & Tuckett, 2010). However, it has also become more com-
plex, namely with respect to dissociation, of which there is today a plethora of para-

digms.

In practice, in an obvious way, dissociation appears to be the right approach to
study both consciousness and unconscious cognition (the dissociation logic;
Timmermans & Cleeremans, 2015). It is largely at the basis of the highly influential
dual-process/system theories that postulate an architectural—and often evolutionary—

dissociation between the overall unconscious System 1 and the conscious processing of
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System 2 (Evans, 2008; Kahneman & Frederick, 2002; Stanovich, 1999; see also Sher-

man et al., 2014).

The fact of the matter is that those approaching the field of unconscious cogni-
tion are often “lost in dissociation,” because a unifying theoretical and methodological
framework is largely missing and there reigns terminological and conceptual confusion.
The very concept of dissociation has motivated some important caveats (see Augusto,
2013), and criticism has fallen on the double-process/system theories (e.g., Evans, 2008;
Evans & Stanovich, 2013), as well as on the criteria, thresholds, measures and testing
methods in unconscious cognition (e.g., Fisk & Haase, 2005; Reingold, 2004,
Timmermans & Cleeremans, 2015; see Section 2.2). Under closer scrutiny, many
claimed dissociations lose their clean-cut character, sometimes to the point of efface-

ment. Briefly, confusion still reigns.

In order to alter this state of affairs we here carry out a double major task: based
on the central distinction between cognitive processes and representations, we identify
and isolate the main dissociation paradigms, and we proceed to analyze them critically
with respect to their key tenets and reported findings. While the former task is expected
to contribute both to settle some major terminological and conceptual issues and to re-
duce the number of dissociations in the literature, the latter will hopefully motivate a
more cautious usage of the claimed dissociations, at least until further work is carried

out addressing the main issues here exposed.
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2. Dissociating conscious from unconscious cognition

2.1. The notion of dissociation

As would be expected, after centuries of a deeply rooted philosophical tradition equat-
ing cognition with consciousness (e.g., Brentano, 1874/1973; Descartes, 1644/1983,;
Locke, 1690/1959), the scientific hypothesis that humans often—or more often than
not—think without being aware of their own thoughts, and often without being capable
of becoming so, profoundly agitated western cultures at the end of the 19th century.
Nevertheless, the idea took root, and the notion that there was a dissociation or splitting
of consciousness making for a double consciousness or self, shared by psycho-
pathologists and early experimental psychologists alike (e.g., Binet, 1890; Breuer &
Freud, 1895; Sidis, 1898), became pervasive and influential in early 20th-century psy-

chology and psychiatry.

To be sure, not many today still speak of doubles, but most contemporary re-
search in the field of consciousness is grounded on the presupposition that conscious-
ness and awareness must be investigated by following theoretical guidelines and by ap-
plying experimental methods that might reveal how conscious and unconscious cogni-
tion dissociate (e.g., Timmermans & Cleeremans, 2015; more generally: Overgaard,

2015).

Paradigms in unconscious cognition all aim primarily at falsifying the null mod-
el, i.e., the model according to which there is no unconscious cognition. The general
aim is to show that when one analyzes cognitive output from experimental subjects in
face of a given input, there is far more to it than they are aware of or than is directly
observable in behavioral terms. Unconscious cognition is thus invoked to account for

this mismatch and conscious and unconscious cognition are said to dissociate.
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The notion of dissociation here at play is to some extent different from the dis-
sociation of function that lies in the foundations of (cognitive) neuropsychology (e.g.,
Coltheart, 2001). In the field of unconscious cognition, one speaks of dissociation when
it is verified that some cognitive phenomenon only takes place, or does so with distinc-
tive features, in conditions that are believed to favor (or inhibit) one type of processing
or representation, conscious or unconscious, over the other. Say, certain properties of
stimuli (e.g., distinctiveness, complexity, intensity, etc.) might be manipulated so that
subjects taking part in an experiment will consistently claim not to perceive them; if
despite this it can be shown that they are indeed capable of processing those stimuli,
then it is believed that cognition dissociates at the level the stimuli are no longer con-
sciously perceivable. To give another example: attention is believed to characterize con-
scious cognition; if a subject performs accurately in a task while her/his attention is di-
rected elsewhere, then it is concluded that conscious and unconscious cognition are dis-

sociable with respect to this cognitive factor.

2.2. Dissociation criteria, thresholds, measures, and tests

Falsifying the null model in an empirical framework requires that one be able to exhaust
unconscious cognition (i.e., all unconscious cognition must be detected in a task) and to
find conclusive evidence that is so exclusively for unconscious cognition (i.e., only un-
conscious cognition must be reflected in the output of some task). These are known in
the literature as the exhaustiveness and exclusiveness assumptions, respectively
(Reingold & Merikle, 1988; 1990); see also Schmidt & Vorberg, 2006). These assump-
tions motivate dissociation criteria and thresholds, as well as measures and tests of dis-

sociation.
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We begin with the dissociation criteria. A dissociation between conscious and

unconscious cognition can be established according to the following general criteria:

(@) Subjects are acquiring and/or applying information about stimuli or features
thereof despite conceiving no conscious intention and/or no conscious strate-
gy (control) to do so (the intentionality criterion; e.g., Graf & Schacter,
1985; Schacter, 1987; see also Jacoby, 1991; Jacoby et al., 1992);

(b) Subjects are acquiring and/or applying knowledge of stimuli or features
thereof without being aware of that fact (the metaknowledge criterion; e.g.,

Dienes & Berry, 1997; Dienes & Perner, 2002);

(b.1) Subjects display an above-chance performance while claiming that they are
merely guessing (the guessing criterion: introduced by Cheesman &

Merikle, 1984; labeled by Dienes et al., 1995);

(b.2) Subjects exhibit a mismatch between accuracy in the performance of a task
and confidence in their own performance (the zero-correlation criterion: in-

troduced by Chan, 1991; labeled by Dienes et al., 1995).

(c) Subjects are incapable of reporting how and what they are acquir-
ing/retrieving by means of free report or by any other verbal means (the

reportability criterion; an all too diffuse criterion);

These criteria in turn require the establishing of thresholds of awareness (Cheesman &
Merikle, 1984; 1986). Let awareness equate with the ability to make a discriminating

verbal report:
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A subjective threshold may be defined as the detection level at which subjects
claim not to be able to discriminate perceptual information at better than a chance
level, whereas an objective threshold is the detection level at which perceptual in-
formation is actually discriminated at a chance level. (Cheesman & Merikle, 1984,

p. 391).

Cheesman and Merikle (1984, 1986) claim that it is on the subjective threshold that we
must place the dissociation between conscious (above the subjective threshold) and un-
conscious (below the subjective threshold) discrimination of stimuli, and that therefore
this is the level to take into consideration when experimenting into unconscious cogni-
tion. The objective threshold is the level not to take into consideration when trying to

demonstrate unconscious cognition empirically (see Table 1).

These dissociating thresholds call for dissociating measures defined in relation
with the two levels of awareness (see Table 1). Subjective measures, intended to meas-
ure the extent to which subjects process/represent more than they can report (intro-
spect), rely on their reports concerning the extent of their (lack of) knowledge rather
than on their reports on the discrimination of stimuli presented. In turn, objective
measures are intended to measure how much people process/represent, and therefore

ask the subjects to report on stimuli discrimination.

Yet another distinction, now having to do with testing, can be mapped into these
dichotomies (see Table 1): direct tests ask the subjects to discriminate features of stimu-
li (e.g., grammatical vs. ungrammatical; left/right; color; etc.), whereas indirect tests

make no reference to such features. In effect, direct tests rely on cognitive phenomena
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such as conscious recognition (i.e., they directly test the cognitive phenomena:
what/how much/etc. subjects consciously perceived, memorized, and can recall), while
indirect tests probe the unreported effects of the cognitive phenomena by asking sub-
jects for preferences and likings and by applying paradigms such as priming followed
by, say, word-stem completion. For instance, if after being exposed to an audio list of
words during anesthesia subjects tend to complete word stems with items from that list

rather than with equally likely words, one can argue that they have been influ-

enced/affected in the sense that those words became activated and were thus more readi-

ly used (see Reingold & Merikle, 1988, and Merikle & Reingold, 1991, for thorough
discussions). This is the qualitative difference in stimulus effect that for some (e.g.,

Merikle & Daneman, 1998) allows us to conclude that there indeed is a dissociation

between conscious and unconscious cognition.

Table 1: Dissociating awareness thresholds, measures, and tests. (St = stimulus)

MEASURES
Objective: Subjective:
Discrimination Introspection

Objective:

subjects can-
not report
that they
perceived St

AWARENESS
THRESHOLDS

subjects  re- Direct:

port that St ‘/ Discriminating
was (not) responses
presented

Subjective:

Indirect: Unre-
ported or un-
perceived  ef-
fects
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2.3. Cognitive formats/levels and factors

The cognitive format or level is key to the criteria, thresholds, measures and tests above:
they focus both on the processing aspects of the cognitive phenomena of interest and on
their representation features. The distinction between processes and representations is
central in cognitive psychology and cognitive science (e.g., Gazzaniga et al., 2002;
Thagard, 2005). Roughly, representations refer to mental contents, and processes to the
operations or procedures that can be applied to them (e.g., Demetriou et al., 2010).
Representations are, in other words, knowledge states or types (e.g., short- or long-term
memory; explicit learning); knowledge is in the form of concepts, propositions, rules,
images, etc., and learning, reasoning, and decision making are some of the cognitive
actions or behaviors defined by the diverse procedures on them—most generally: acqui-
sition, storage, and retrieval (Thagard, 2012; see Augusto, 2014, for a more formal ap-
proach). For instance, in order to make a decision on the shortest way to one’s favorite
coffee shop on campus, one needs to retrieve one’s previously acquired and stored men-
tal map (image) of the campus; additionally, one has to process perceptual information
on one’s present location, so as to update the mental map of the campus and one’s posi-

tion in it.

An important contribution of studies in unconscious cognition is the finding that
the mental map of the campus (the representation), its retrieval from memory or one’s
perception of the present location (the processes), or even one’s deciding on the shortest
way (the overall cognitive behavior) need not be conscious: the representation can be
implicit or procedural, the retrieval process can be purely automatic, one’s present loca-
tion can be unperceived (due to, for instance, inattention), and one may be wholly una-
ware of the decision making only to find oneself surprisingly in one’s favorite coffee

shop on campus.
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Based on the distinction above between processes and representations, these var-
ious findings are accounted for by the processing and representational dissociations (see
Table 2 in anticipation of the following elaboration).The processing dissociations are
based on evidence that stimuli or properties thereof that are not consciously perceived
by the subject trigger behavior that suggests that they are in fact processed, often
against the subject’s expectations or confidence. In accord with the exclusiveness and
exhaustiveness assumptions, the stimuli are unperceived because they are subliminal
(e.g., in priming) or unattended to (e.g., in classical conditioning), or due to some cogni-
tive deficit of the subject (e.g., neural lesion) (see Sections 3.1-3). The representational
dissociations, on the contrary, rely on evidence that specific features of perceived, at-
tended to, stimuli cannot be identified or expressed (known) consciously, yet it can be
verified that subjects do represent (know) them in an unconscious mode—i.e., they have
been learned and memorized implicitly or procedurally (Sections 3.5-6 below). The
dissociation covert vs. overt includes both aspects: covert behavior can be triggered by
either unperceived stimuli, as in classical conditioning tasks, or perceived stimuli, as in

prosopagnosia; in any case, the use of instrumentation is here required (Section 3.4).
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Table 2: Dissociations between unconscious and conscious cognition according to cog-

nitive format or level.

COGNITIVE CONSCIOUSNESS STATUS
FORMAT / LEV- | Unconscious Conscious
EL
Independent; Dom- | Dependent; Subor-
_ inant dinate
Processing Automatic Controlled
Bottom-up Top-down
Covert Overt
Implicit Explicit
Representational Procedural;  Non- | Declarative
declarative

In the representational paradigms, the stimuli must be perceived, because subjects must
be allowed to form some positive knowledge of the stimuli—they know what the stimu-
li are—, though they are believed to fail to acquire conscious knowledge of some of the
perceptual information. This entails that these paradigms raise issues that have mostly to
do with the exclusiveness assumption. On the contrary, the processing paradigms are
mostly challenged with respect to the exhaustiveness assumption. This means that the

dissociation covert vs. overt motivates both issues.

This central distinction between representations and processes is not an irrecon-
cilable foundational dichotomy.® In effect, these two formats or levels by and large
share dissociating properties based on the cognitive factors seen as implicated in the

cognitive phenomena of interest (see Table 3). It is largely upon these factors that the

! Contrarily to, for example, the distinctions process vs. product (e.g., Sun, 2008) and vehicle vs. process

(e.g., Atkinson et al., 2000).
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exhaustiveness and exclusiveness assumptions rest: they determine all the perceptual
information in a stimulus that is unconscious, and they account for the perceptual in-
formation that is only unconsciously perceived or represented. For instance, at the repre-
sentational level unconscious cognition is implicit because such properties as the high
complexity of the stimuli (say, letter strings) and the need for a large storage space are
believed to render the explicit format inadequate or simply not viable; these factors ex-
haust the unconscious properties of the stimulus in tasks of artificial grammars (see Sec-
tion 3.5.1). These same properties are also often invoked to account for the bottom-up

(vs. top-down) character of unconscious cognition (Section 3.3).

Table 3: Dissociations between unconscious and conscious cognition based on cogni-

tive factors.

COGNITIVE CONSCIOUSNESS STATUS

FACTORS Unconscious Conscious

Computation Parallel; inexpen- | Serial; expensive;
sive; effortless effortful

Storage/Memory Large; robust Small; highly cor-

ruptible

Complexity High Low

Speed of processing | Fast Slow

Accuracy Accurate Inaccurate

Flexibility Inflexible; default | Flexible

Attention Inattentional Attentional

Capacity Unlimited Limited

Executive control Involuntary; unin- | Voluntary; intended
tended

Style Divergent; rule- | Convergent; rule-
free; aschematic constrained;  sche-

matic

Evolutionary status | Older; shared with | More recent; hu-
other animals man-specific

Context Context-specific Abstract

Language Nonverbal; non- | Verbal, proposi-
propositional tional
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3. The main dissociation paradigms

3.1. Independent/dominant vs. dependent/subordinate processing

Unconscious cognitive processing is believed to be overall dominant and independent
from the subjects’ conscious processing of some task. By and large, dominance and/or
independence of unconscious processing is invoked when it is seen that the cognitive
processing of a certain input stimulus or features thereof (the actual performance) an-
tagonizes, or belies, the subjects’ confidence or conscious expectancy with respect to
the same, i.e., the way they consciously process the task in cognitive terms. This para-
digm is seminal in the scientific approach to unconscious cognition, having contributed
to a long tradition of studies into “behavior without awareness” (Adams, 1957; Miller,
1939). Associative learning and some clinical conditions constitute today its main em-
pirical settings, and the experimental apparatus typically relies in properties of stimuli
that have to do with cognitive factors such as computation, accuracy, flexibility, and

executive control (see Table 3).

Associative learning has long been seen as an adequate means to study uncon-
scious cognitive processing (e.g., Lazarus & McCleary, 1951; McCleary & Lazarus,
1949). Classical conditioning is here especially important in that it is believed that sub-
jects learn an expectation of the (non-)occurrence of an unconditioned stimulus (US;
e.g., Reiss, 1980) that antagonizes the conscious learning of the same. For instance,
Perruchet (1985) reported that subjects conditioned by a series of a conditioned stimulus
(CS; a 70 dB sound) alone and in alternation with pairings (reinforcement) of CS and

US (a puff of nitrogen delivered to the face) made increasingly conditioned responses
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fitting sequential patterns in the presentation of US while exhibiting a decrease in ex-
pectation for it across runs of reinforced trials, i.e., they would blink even when they
were consciously not expecting the US. This dissociation between the conscious expec-
tation of an event and the dominant or independent unconscious processing of the same
event is now referred to as the Perruchet effect (Perruchet, 1985; Perruchet et al., 2006;
see also Perruchet, 2015), and replications of this effect, both with eye blinking as well
as with other responses, have contributed significantly to the dual-process/system theory

(e.g., McAndrews et al., 2012; Weidemann et al., 2009).

There is a plethora of clinical conditions in which there is a mismatch between
actual performance and self-report regarding confidence or expectancy (see, e.g., Kohler
& Moscovitch, 1997; Naccache, 2005). This is particularly manifest in research into
blindsight (see, e.g., Weiskrantz, 1986; for a critical review: Cowey, 2010). In this con-
dition, patients show remarkable visual capacities in what are called scotomata, or blind
fields, which can in some cases occupy the left/right visual fields, or even the entire
visual field. When asked to reach for and grab objects presented in their blind fields, or
to navigate obstacles they claim not to see, patients often perform with remarkable accu-
racy (see, e.g., de Gelder et al., 2008), suggesting that unconscious processing of the
stimuli is carried out despite the subject’s conscious reluctance and/or lack of confi-

dence.

A neural dissociation is often invoked to explain this dissociation: these patients
are believed to have an impaired ventral stream, namely caused by lesions or malfor-
mations in the primary visual cortex (V1) that account for the more or less extensive
scotomata; their good performance in object location and obstacle avoidance tasks is
attributed to the preserved dorsal stream, which is believed to process visual stimuli

independently of retino-cortical visual input and in an unconscious manner (e.g., Fang
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& He, 2005; Milner, 2012; see also Hodges et al., 1999; Milner & Goodale, 2007). This
is known as the dual visual stream hypothesis (DVSH). In fact, the processing in the
dorsal stream appears to be dominant: for instance, healthy subjects are unable to inhibit
corrections to perceived target perturbations and produce movement corrections to un-
perceived target perturbations (see Cameron et al, 2007). Also important, normal pro-
cessing in the ventral stream appears to require focal attention (e.g., Treisman, 2006),
being thus more dependent on attentional resources than the processing by the dorsal
stream (see Table 3). Evolutionary aspects might be at play that not only make pro-
cessing in the dorsal stream independent from the ventral stream, but perhaps dominant,
namely due to evolutionarily older subcortical structures implicated in the dorsal stream

(the superior colliculus and the pulvinar; see, e.g., Krauzlis et al., 2013; see Table 3).

Further neuropsychological evidence is available for this dissociation paradigm,
as we now believe to have identified neural pathways and/or neurophysiological indica-
tors of independent unconscious processing of masked words and in repetition priming

(e.g., Dehaene, 2009; Dehaene et al., 2001).

3.1.1. Main issues

Despite this scientifically sound scenario, some words of caution are called for. To
begin with, if more immediately taken within a framework opposing introspection and
actual performance, then the well-known issues with the former are simply carried on
into this paradigm; namely, the subject may confabulate, simply be wrong, or even hal-
lucinate regarding their confidence and even their expectancies, i.e., regarding their

higher-level mental states® (see, e.g., Dehaene & Naccache, 2001; but see also Dienes,

2 The term ‘higher-level” as applied to mental states is clarified below in Section 3.5.1.
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2008, p. 53ff). As a matter of fact, it has more recently been claimed that confidence
measures fail to probe/elicit the subjects’ discrimination of properties (e.g., stimulus
structure) that might better reveal the dissociation between conscious and unconscious

cognition (see Dienes, 2012).

The belief that associative learning is wholly independent from the subject’s
conscious processing has been questioned by models that see conscious, language-based
control (see Table 3) as necessary for this kind of learning to take place (e.g., Mitchell
et al., 2009). In particular, it appears that conscious expectation is not so straightfor-
wardly dependent or subordinate as the Perruchet effect claims it is, having actually a
causal role in unconscious cognitive processing, namely by contributing to unconscious

preparation for action (see Umbach et al., 2012).

Finally, techniques believed to give us access to (measures of) physiological in-
dicators of (un)consciousness, in particular of the so-called neural correlates of con-
sciousness, have been the focus of controversy, whether considered together with intro-
spection or per se (see, e.g., Cleeremans & Haynes, 1999; Rees & Frith, 2007; Seth et
al., 2010). In this context, the DVSH has been often challenged, with its main dissocia-
tions under severe critical scrutiny. For instance, Cardoso-Leite and Gorea (2010) claim
that the conceptual fuzziness of such dissociations as consciousness/unconsciousness
and perception/action, together with methodological issues that make it impossible to
decide on whether the subjects are indeed hemianopic, render the DVSH basically un-
testable. Reviewing the existing evidence, they propose a single processing stream,

dismissing thus the DVSH and its dissociating consequences.

Particularly afflicted by challenges more immediately respecting the exhaustive-

ness and exclusiveness assumptions is blindsight: is this phenomenon merely attributa-
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ble to threshold-vision, spared islands of conscious vision, or even just an effect of scat-
tered light? These (Campion et al., 1983) and further challenges (e.g., Fendrich et al.,

1992) have not yet been definitely addressed.

3.2. Automatic vs. controlled processing

It is often the case that independent and dominant cognitive processes are automatic, but
automaticity presents specific features; in effect, the present dissociation encompasses a
larger domain of cognitive responses than the one above (see Section 3.1), with atten-
tion allocation and stimulus vs. context priority (see Table 3), for instance, as some of

the main phenomena of interest.

Cognitive processes are said to be automatic when they are independent from at-
tention but are context-dependent, they commonly cannot be stopped once they have
been triggered, and they are believed to be inexpensive from the viewpoint of pro-
cessing resources, having apparently unlimited capacity (e.g., Schneider & Shiffrin,
1977; Shiffrin & Schneider, 1977). Most importantly, they are believed to evade the
subject’s control. Cognitive processing believed to implicate control is seen as having

features opposite to those above (see Table 3).

This paradigm became salient in cognitive psychology in the 1970s (e.g., Posner
& Snyder, 1975) and is now firmly established in cognitive science (e.g., Schneider &
Chein, 2003; Sun et al., 2009) and in social psychology, acquiring particular signifi-
cance in the latter. Whereas in cognitive psychology automaticity and control are ana-
lyzed in the perception of stimuli, in social psychology researchers are typically more
interested in the automatic/controlled influence that socially relevant stimuli perceived

unconsciously have on social agents (e.g., Bargh & Williams, 2006). Because automa-
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tism is here equated with unintentional and/or involuntary behavior (Bargh, 1994;
Hassin et al., 2005; Uleman & Bargh, 1989), the activation of stereotypes and attitudes
is believed to influence behavior more than when social constructs are processed in an
intentional, controlled way (Fazio et al., 1986). The fact of the matter is that evaluations
of social stimuli involving such theoretical constructs as stereotypes, attitudes, and self-
esteem often implicate what appear to be wholly spontaneous responses that not only
elude the conscious agency of the subject, but also are often demonstrably against the
subjects’ conscious explicit beliefs (e.g., Banaji & Hardin, 1996; Barden et al., 2004;

Bargh et al., 1992; Fazio et al., 1986; Gilbert, 1989).

High on the list of dissociating tasks in this paradigm is priming. The central
idea is that primes (words or pictures flashed briefly and immediately followed, or
masked, by a target word/image) presented below 50 ms are often undetected by sub-
jects in an experimental task, and are thus processed in an unconscious way. The typical
experiment consists in priming subjects with specific social stereotypes (e.g., rudeness,
old age, gender, race, etc.) and observing their subsequent behavior in situations where
those stereotypes are believed to be automatically activated. For instance, Bargh and
colleagues (Bargh et al., 1996) reported that in one of three experiments subjects who
had been primed with the elderly stereotype spontaneously walked more slowly. Gra-
ham and Lowery (2004) reported that police officers in a racial priming condition
(words related to the category black) showed overall more negative, stereotypical reac-
tions to a hypothetical adolescent who had allegedly committed a crime. This is the au-
tomatic, i.e., unintended, passive and unconscious, influence of stereotype priming on
behavior, according to these authors. These and similar effects elicited by priming in the
context of the automaticity (vs. control) of social constructs, as well as of social evalua-

tions (see Section 3.5.2 below), have been abundantly reported (e.g., Aarts et al., 2005;
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Abbate et al., 2013; Blair & Banaji, 1996; Spruyt & Tibboel, 2015; Steele & Ambadi,

2006).

In a reading task, Stroop (1935) famously verified that the controlled process of
naming ink colors is greatly hindered by the non-matching printed color names (for in-
stance, the word red printed in blue ink) whose reading is automatically activated. Tasks
using variations on the Stroop effect have also been devised to test automaticity in so-
cial constructs. In an auditory Stroop task, Most and colleagues (Most et al., 2007) re-
ported that both adults and children were slower to categorize the sex of voices when
there was sex-voice incongruence (e.g., a male voice saying the word lipstick or the
name Cindy). The classical Stroop effect interpretation is here that the sex of the speak-
er and related stereotypes and attitudes are automatically activated in the listener, inter-
fering with consciously controlled responses. Similar results are reported with racial

stereotypes and prejudice (e.g., Richeson & Shelton, 2003).

Although these tasks use perceived stimuli, experiments combining the Stroop
effect with priming corroborate their results. In evaluative semantic priming (e.g., Bargh
et al., 1992; Fazio et al., 1986), responses to a target word were found to be facilitated
in prime-target evaluative congruence. For instance, Greenwald and colleagues (Green-
wald et al., 1989) presented briefly to the non-dominant eye of the subjects an
evaluatively good-bad polarized priming (e.g., fame, stress) which was either backward-
ly or simultaneously dichoptically masked by a random letter fragment pattern present-
ed to the dominant eye. Their main task consisted in the subjects’ deciding whether a
series of target words was good or bad in terms of meaning. These authors verified that
congruent trials (positive prime / positive target) elicited faster evaluative decisions in
comparison with incongruent trials (e.g., negative prime followed by positive target).

They grounded their results on the well-established fact that masked stimuli cannot be
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detected, being thus unlikely to fall within the subjects’ attentional focus; according to
them, this detectionless processing paradigm provides a more adequate paradigm for
probing unconscious cognition as compared to the mere diversion of the subjects’ atten-

tion to another task (attentionless processing).

3.2.1. Main issues

The question is whether this can be described as automatic behavior in the senses above.
Firstly, there seems to be a kinship between automatism and reflex behavior in humans,
which puts the former at the level of low, basically sensorimotor, processes; on the con-
trary, social evaluations often are called for at the higher levels of cognition (e.g., deci-
sion making). Secondly, information processing operations can be said to be automatic
in the sense above in particular when they are well- or over-learned. For instance, the
activation of words in a semantic network or memory appears to be automatic in this
sense: it is a very fast operation that commonly does not require attention or other cog-
nitive expenditures. The decoding of phonological aspects of speech is even more tell-
ing of automaticity, as the processes by means of which the listener perceives and ana-
lyzes the sounds s/he hears are carried out without any apparent effort or control and are

typically involuntary.

This opposition between automatic and controlled processes is made quite sali-
ent in the Stroop effect, but this and the above are all processes that are greatly invaria-
ble from subject to subject, suggesting that, beyond learning and practice, there is also
some innateness involved (see, e.g., Hasher & Zacks, 1979). On the contrary, the activa-
tion of attitudes and stereotypes, though clearly fast and effortless, shows too large an

inter-subject variability to be seen as merely automatic (e.g., Devine & Sharp, 2009).
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In effect, what an abundance of studies has reported (see, e.g., Greenwald &
Banaji, 1995; Payne & Gawronski, 2010) is that these higher thought processes are of-
ten unconscious, but this does not allow us to speak straightforwardly of automatisms
(e.g., Dijksterhuis, 2010). Even when automaticity does appear to be allied with uncon-
scious processing, it is so in more than one way or degree (Bargh, 1989; 1994). Fur-
thermore, automaticity is not an all-or-none feature with respect to psychological phe-
nomena, allowing partial control (e.g., Logan, 1989). In turn, control may be exercised
unconsciously (e.g., Moskowitz, 2001; Moskowitz et al., 1999). These results in social
psychology are largely corroborated by recent findings in cognitive psychology (e.g.,
Dehaene et al., 2006; Martens & Kiefer, 2009; Martens et al., 2011; Kiefer, 2007,
2012); in particular, cognitive factors such as attention are now believed to be implicat-
ed in both conscious and unconscious processing modes, albeit in different ways (e.g.,
VanRullen & Koch, 2005). Finally, highly automatized and often unconscious actions
such as typing and driving a car belie the equation between automaticity and lack of
intention or will: one typically engages in and performs such actions intentionally (i.e.,

with a goal) and willingly.

The consequences of this from the perspective of social cognition are vast, im-
pacting on our perception of social phenomena such as stereotyping, prejudice, and dis-
crimination (see, e.g., Fiske, 1989; see Devine & Sharp, 2009, for a review). These im-
plicate the social agent in a crucial way, and the purported unconstrained character of
the activation of stereotypes and attitudes clashes with our notions of agency, free will,
and social responsibility. More specifically, seeing these social phenomena from a rigid
dual-process/system perspective might lead to theories of unintended and/or involuntary
thinking in social psychology; this might contribute to the view that social agents are

inevitably incapable of controlling their social constructs and the unconditional auto-
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matic activation thereof (Bargh, 1999). However, recent work has reported failure to
replicate some of the results above, as well as in cognitive psychology. For instance,
Doyen and colleagues (Doyen et al., 2012) were unable to replicate the elderly priming
effect of Bargh and colleagues (Bargh et al., 1996), and another study (Harris et al.,
2013) reported failure to replicate findings of automatic activation of high-performance
goals also in the priming paradigm (see Bargh et al., 2001). Although this has generated
an ongoing debate (e.g., Cesario, 2014), it nevertheless casts additional doubt on the

automaticity vs. control dissociation in cognitive processing.

In fact, a thorough revision of the theory and concepts in the research into auto-
maticity appears to be now a priority (e.g., Evans & Stanovich, 2013; Moors & De

Houwer, 2006).

3.3. Bottom-up vs. top-down processing

The distinction between bottom-up and top-down processes is central in psychology and
cognitive science (e.g., Coon & Mitterer, 2010, p. 151ff). Roughly, the former processes
are stimuli-driven, whereas the latter are knowledge and expectation-based. In the con-
text of unconscious cognition, bottom-up processes characterize unconscious processing
and top-down processes are claimed to do so for conscious cognition (see, e.g., Sun,
1999). This distinction is highly diffused in many dissociative approaches (see Sun et
al., 2001), but in the case of unconscious thought theory (UTT), it plays a role so fun-
damental as to be a principle: the bottom-up-versus-top-down principle (see Bos &

Dijksterhuis, 2011; Dijksterhuis & Nordgren, 2006).

UTT’s theoretical ground and methodological approach can be encapsulated in a

few principles (Dijksterhuis & Nordgren, 2006). Divert one’s attention, leave it to the
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unconscious to make the complex decisions one is faced with (i.e., let it “incubate”),
and one is much better off, because the unconscious has a much higher processing ca-
pacity as compared to conscious thought (the capacity principle). Although it cannot
follow rules, it delivers an estimate weighted (the weighting principle) and rough but
accurate (the rule principle). This processing is characterized by a divergent search that
IS more extensive and encompassing than the one the convergent-like conscious think-

ing can offer (the convergence-versus-divergence principle).

It is not clear whether these principles follow from, or support, another, most el-
emental principle, to wit, the Unconscious Thought principle (authors’ capitals), accord-
ing to which there are two kinds of thought different in nature, viz., conscious and un-
conscious thought. These principles are motivated by the deliberation-without-attention
effect, stated as the hypothesis that better effects ensue from non-attentive (i.e., uncon-
scious) deliberation. The whole theory is crowned by UTT’s piéce de résistance, the
already mentioned bottom-up-versus-top-down principle, according to which uncon-
scious thinking is aschematic, whereas conscious thought works schematically. It is
claimed that by avoiding schemas and like hindrances, unconscious thinking is capable
of integrating information in a better way, as well as of avoiding biases that characterize

conscious thought (Bos & Dijksterhuis, 2011).

3.3.1. Main issues

Scientifically, UTT might be a rather naive theory, a potpourri of theoretical principles
with very little flesh to their bones according to some, and all too easily falsifiable ac-
cording to others (e.g., Acker, 2008; Gonzélez-Vallejo et al., 2008; Huizenga et al.,

2012; Srinivasan & Mukherjee, 2010; see Bargh, 2011, for a discordant voice). But in

Luis M. Augusto - Lost in dissociation: The main paradigms in unconscious cognition



24
http://dx.doi.org/10.1016/j.concog.2016.04.004

spite of this criticism, which also draws attention to the fact that its reported results of-
ten fail to be replicated, UTT highlights what in many other approaches has remained an
unspoken assumption, to wit, that unconscious processing is exclusively or overwhelm-
ingly default or bottom-up (i.e., basically stimulus-driven and aschematic) whereas its
counterpart is top-down, schematic and/or context-driven (but see Table 3). However,
just as there are apparently substantiated claims that unconscious processing can be
partly or even greatly top-down modulated or influenced (see above), there are also like
claims that context-driven, top-down processes can be partly, greatly, or even wholly,
unconscious (e.g., Van Opstal et al., 2011). In particular, it appears that both processes
interact in attentional performance (Egeth & Yantis, 1997). In other words, it has been
partly accepted that unconscious processing can go as “up” as to involve, say, semantic
processing, and it can be as top-down-like as to control cognitive processes, and this

dissociation is fast losing the little ground it might have gained.

This loss is at the same time a result of, and entails the loss of favor of, other re-
lated dissociations, such as the dissociation between implicit and explicit cognitive for-
mats or levels, to be approached below in Section 3.5 (see, e.g., Sun & Zhang, 2004).
This is accounted for by the fact that UTT actually sins in presenting subjects with per-
ceivable stimuli, claiming that they are however unattended. This means that in fact
subjects are capable of explicitly representing the stimuli, but some properties thereof
are believed to remain implicit due to inattention. In other words, this is the implicit vs.
explicit dissociation, and the UTT’s appeal to a bottom-up vs. top-down processing be-
comes superfluous, if not altogether vacuous. In effect, by using perceivable stimuli any
task in this paradigm might be considered as one in bottom-up vs. top-down conscious

processing modes (see introductory paragraph to this Section).
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3.4. Covert vs. overt cognitive processing/representations

We speak of overt behavior (e.g., verbal report) for indications of (non-)discrimination,
(non-)recognition, (non-)preference, (non-)familiarity, etc. By covert we here mean that
a cognitive phenomenon is inaccessible to both private and public observation without
the use of instrumentation. The rationale for this dissociation paradigm is as follows: if
the subject does not recognize/identify/etc., a stimulus overtly and yet it can be shown
by instrumental means that they react physiologically to the same more or less vigorous-
ly, then it is believed that this covert behavior expresses unconscious cognition of the

stimulus in question.

This dissociation is based on our present understanding of the neural bases of
human information processing, in which emotion plays a central role (e.g., Tamietto &
de Gelder, 2010). The range of physiological measures for covert behavior is quite
large, encompassing from electrophysiological to hemodynamic components of neural
events (see Andreassi, 2007). Examples of the former measures are the electroencepha-
logram (EEG) and its associated event-related potentials (ERPs), and functional mag-
netic resonance imaging (fMRI) and positron emission tomography (PET) are examples
of the latter. A well-established measure of covert behavior in this dissociation para-
digm is the skin conductance response (SCR), a measure of electrodermal activity at the
level of the autonomic nervous system believed to be associated with emotional valence

of stimuli and tasks.

The visual agnosias are paramount in this paradigm (see Augusto, 2010) and
SCRs have long been seen as an appropriate dissociation measure (e.g., Bauer, 1984). A
particularly interesting visual agnosia, given the exceptional importance of faces in the

study of unconscious cognition (Axelrod et al., 2015), is prosopagnosia. This is a condi-
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tion characterized by the incapacity of the individuals afflicted to recognize faces, in-
cluding those of very familiar people, and often even their own, despite exhibiting no
degradation in visual abilities or in other cognitive skills. Nevertheless, today evidence
abounds, including on double dissociations, that these individuals produce significant
SCRs when presented photos of the faces of people who are close to them (e.g.,
Damaésio et al., 1990; Tranel et al., 1995). One of these double dissociations is particu-
larly interesting in that it suggests a “mirror image” condition of prosopagnosia: in the
Capgras delusion, it is precisely the autonomic, covert recognition of people that is im-
paired (SCRs are absent), leaving the patients with the distressing experience of con-
sciously recognizing persons close to them and yet claiming that they are impostors
(e.g., Ellis & Young, 1990; Ellis et al., 1997). It is possible that these two conditions
reflect a double dissociation that can be mapped into a limbic dual visual system, a hy-
pothesis first conceived by Bauer (1984): in the one case, prosopagnosia, only the neu-
roanatomical pathway of covert processing of emotional content, to wit, the “dorsal vis-
ual-limbic pathway” (DVLP), is unimpaired, with deficit occurring in the “ventral visu-
al-limbic pathway” (VVLP); in the mirror case, the Capgras delusion, the unconscious,
covert emotional processing is believed to be greatly or entirely compromised due to
damage to the DVLP, whereas the overt recognition in the VVLP is preserved (see Ellis

& Lewis, 2001, for neuroanatomical details).

This dissociation is also explored by means of SCRs at the executive level. The
somatic marker hypothesis (SMH) explores the dissociation covert vs. overt in decision
making. The SMH posits the ventromedial prefrontal cortex (VMPFC) as the locus of
covert, greatly or wholly unconscious learning responses to good and bad outcomes of
one’s decisions when uncertainty is involved (Bechara & Damasio, 2005; Damasio,

1994; Damasio et al., 1991). In the associated lowa Gambling Task (IGT), it has been
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consistently reported that normals produce substantially higher anticipatory SCRs when
preparing to make a “bad move,” accounting for beneficial gambling behavior even
when the gambler is completely unaware with regard to what is actually going on in the
game—what appears to occur with 30% of the participants. On the contrary, patients
with lesions to the VMPFC fail to produce SCRs and perform poorly in the IGT, con-
sistently making bad decisions (see, e.g., Bechara et al., 1997). Damasio and colleagues
conclude that the somatic markers that covertly “mark™ the cognitive processing, i.e.,
neurotransmitters released by the central nervous system, are not activated (minded, as
they put it), and thus fail to covertly “inform” the patients via anticipatory SCRs that

their decisions are prejudicial in the context of the IGT.

3.4.1. Main issues

Recruiting a heavy neurophysiological apparatus, this paradigm has the advantage of
approaching unconscious cognition in a very objective way. This, however, is not prob-
lem-free, with the meaning and usage of covert measures motivating conflicting issues,
many of which with foundational implications (see, e.g., Ortu, 2012). In effect, it is of-
ten suspected that correlations between neurophysiological measures and cognitive phe-
nomena might be misleading (e.g., SCRs appear to be correlated with perhaps too many
and too diverse emotional responses; see, e.g., Figner & Murphy, 2011), and measuring
devices may be inaccurate or simply inadequate, generally or contextually so. Also,
these measurements are indirect and often peripheral: for instance, fMRI measures brain
activity by indirectly reading the brain’s hemodynamics, and SCRs are measures of
electrical conductance in the skin, a peripheral phenomenon of sweat production. (See

Brouwer et al., 2015, for these and further issues.)

Luis M. Augusto - Lost in dissociation: The main paradigms in unconscious cognition



28
http://dx.doi.org/10.1016/j.concog.2016.04.004

The above issues pose major concerns, given that the use of instrumentation is
essential in segregating this dissociation paradigm, but the distinction between covert
and overt behavior in the general sense is also not always clear-cut. For instance, intes-
tinal movements, commonly covert, can become audible (borborygmi) and thus overt
without for that entailing any essential changes (say, in intensity) that might have psy-
chological significance. Even more tellingly, SCRs just are instrumental readings of
autonomic sympathetic changes that alter sweat production, which can be actually overt
in some environments, contexts, and/or people. All these and further issues plague the

SMH, making it a highly controversial hypothesis (see, e.g., Dunn et al., 2006).

3.5. Implicit vs. explicit representations

The dissociation implicit vs. explicit was first devised in the early 1920s by McDougall
(1924) as a distinction of both knowledge and memory, as well as of purpose and moti-
vation. It was famously re-inaugurated in the late 1960s by A. Reber in the field of
learning (Reber, 1967). In the middle 1980s, Graf and Schacter (1985) introduced the
distinction into memory studies, using the label implicit memory for the type of memory
that is tapped by priming tests, and referring to the kind of memory that is tapped by
tasks of recall and recognition as explicit memory (see Schacter, 1987, for a history of
both kinds of tasks). The essentially representational character of this dissociation (see
Section 2.3) has thus been a constant. In the 1990s, this dissociation was taken by social
psychology, where it acquired some distinctive features and raised new, specific issues.
We thus discuss this paradigm in cognitive psychology and social psychology in two

separate subsections.
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3.5.1. Implicitness vs. explicitness in cognitive psychology

Broadly, implicitness in learning and memory is said to be verified when people learn
about—often complex—stimuli features and apply that knowledge without having the
conscious intention of doing so and/or without being capable of consciously represent-
ing the knowledge acquired (cf. Dienes & Berry, 1997). These findings have been re-
ported in tasks using sequence learning, artificial grammars, and complex simulated
systems in the context of learning, and, now in the context of memory, in tasks of prim-
ing and skill performance (for reviews, see, e.g., Augusto, 2010; Cleeremans, 1997,

Schacter, 1992; Shanks, 2005).

Because this dissociation focuses on cognitive representation, the
metaknowledge criterion is here prominent: what is explored is basically a higher-order
mental state of ignorance with regard to a state of positive knowledge in a lower-order
mental state. The guessing and the zero-correlation criteria are of particular interest (see
Section 2.2). In the guessing criterion, there is a lack of correspondence between the
subjects’ first-order mental state of confidence and their second-order mental state that
they are merely guessing, whereas in the zero-correlation criterion a mismatch is veri-
fied between a first-order mental state of knowing (the subject makes the right respons-
es) and a second-order mental state of ignorance. The rationale, one can argue, is that
the more perceptual evidence one has, the more accurate one’s responses will be, and
the more this perceptual evidence is conscious, the greater one’s confidence will be;
high accuracy in face of lack of confidence implies that informational content of the
stimuli remains unconscious for the subject (Dienes, 2008; Dienes & Perner, 2004;

Ziori & Dienes, 2008).
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In accord with these criteria, the subjective awareness threshold is deemed ap-
propriate to approach learning and memory of the implicit kind, and therefore subjective
measures and indirect tests are here prescribed: tasks should probe information that the
subjects do not know that they know by testing for stimuli effects that are unreported or
appear to go unperceived by the subjects, i.e. by probing second-order mental states of
ignorance or lack of confidence with respect to first-order mental states. Subjects are
said to have implicit representations when it is quantitatively verified that the results in
the indirect tests are greater than chance and/or when the guessing and the zero-

correlation criteria are satisfied (see Table 4; compare with Table 1).

Table 4: Representational format implicit vs. explicit with relation to awareness thresh-

olds, measures, and tests. (St = stimulus)

MEASURES
Objective: Subjective:
First-order mental | Second-order
states mental states
Objective: -
subjects do 0
(not) know | Explicit when Direct (D): 2
that St was | D > chance Discriminating
presented responses
Subjective:
subjects do
" not know Indirect D:
@« | that they Implicit when Unreported or
% S know  that I'> chance unperceived St
2 T | specific St information
< E information
Z T | was present-
< K ed
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Interestingly enough, the very first empirical study into unconscious cognition estab-
lished this framework in large measure: Peirce and Jastrow (1884) found that differ-
ences in weight so minimal that the subjects (the authors themselves) simply could not
discriminate consciously were in fact represented in an unconscious mode. The authors
argued that if they did not actually know the difference, then their performance should
be at chance level (50% correct answers); however, their performance was well above
chance, while they could not report a difference in stimulus presentation. The bases
were thus established for further, posterior work in the criteria, thresholds, measures,

and tests for dissociation.

Recent support for this dissociation comes in the form of neurophysiological ev-
idence for segregated neural paths for unconscious learning and retrieval of complex

rules (e.g., Reber & Squire, 1994; Seger et al., 2000; Skosnik et al., 2002).

3.5.1.1. Main issues

It is only fair to say that much of the work into the criteria, thresholds, measures, and
tests of dissociation was done in direct association with this paradigm (Section 2.2).

However, some important issues remain.

Because stimuli are here perceived by the subjects, the exclusiveness assumption
motivates a number of issues. One of the cruces in implicit learning and memory lies in
the difficulty to determine whether the learned/memorized information was so uncon-
sciously, or whether it just happens that subjects cannot consciously or intentionally
retrieve at a later time what was in fact a conscious learning/memorizing episode (e.g.,

Destrebecqz & Peigneux, 2005; Destrebecqz et al., 2015; Dulany et al., 1984).
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Further issues to do with the measuring and testing of implicitness in cognition
contribute to the scenario of controversy and instability that surround this dissociation.
For instance, the reliability of measures and tests of implicit cognition, namely of im-
plicit memory, has been questioned, not the least because they often are less stringent
compared with measures of explicit cognition (see, e.g., Buchner & Wippich, 2000).
This is related to the problem of differential test sensitivity that comes up mostly with
objective thresholds and the zero-correlation criterion, but which can be a general issue,

as discussed by Shanks and St. John (1994) (see Dienes, 2011, for a proposed solution).

Although there has been an effort to establish criteria of implicitness (see Sec-
tion 2.2 above), no such effort has been made with respect to explicitness in cognition.
In fact, if we see this dissociation as one mostly between first- and second-order mental
states, then explicitness might simply mean that subjects have veridical second-order
mental states about their first-order mental states. The apparently intractable subject of
introspection shows that such a property of mental representations is at best problemat-
ic, not the least due to biases and interpretative issues (Eriksen, 1960; Holender, 1986;
Merikle, 1992). On the other hand, to define explicitness according to Table 4 is simply
uninformative as far as unconscious cognition is concerned, namely because it remains

at the level of lower-order representations.

The nail in the coffin of this dissociation threatens, however, to be put by the
many terminological issues that plague it (e.g., Reingold & Merikle, 1990). The objec-
tive should be to avoid or entirely escape terminological issues by addressing directly
the criteria underlying their usage. In particular, in our view the use of the term ‘implic-
it’ to refer to results obtained in tasks in which the stimuli are unperceived, such as in
priming, contribute significantly to the terminological and conceptual chaos. In effect,

in this dissociation paradigm we check for specific unreported or unperceived infor-
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mation with regard to stimuli that the subjects know were presented; this is the indirect
testing, at the subjective or second-order mental level, of the knowledge state formed
below the subjective awareness threshold (see Table 4). In other words, to expect sub-
jects to form a higher-order mental state of knowledge with respect to a stimulus that is
unperceived—i.e., the subjects do not know what the stimulus is—poses problems now

with regard to the exhaustiveness assumption (see e.g., Destrebecqz et al., 2015).

3.5.2. Implicitness vs. explicitness in social psychology

It is no wonder that social psychology, again, is, together with cognitive psychology, a
field that invests greatly in representational implicitness: people seem to judge other
individuals—and themselves—in many and disparate ways (from physical features,
namely facial ones; from gestures; etc.) while being unaware both that they are judging
others/themselves and that they are drawing on some knowledge base. It is now almost
folklore that the acquisition of new biases and the formation of new attitudes and stereo-
types can be exceedingly fast, and the activation of stored ones requires but little stimu-
lation, with priming being sufficient to trigger social judgments and decisions. With
disfavor falling on automaticity as an explanation for these phenomena (see Section 3.2

above), the notion of implicitness in cognition greatly appealed to social psychologists.

The change of focus in unconscious social cognition from automatic behavior to
implicit cognition can be attributed to Greenwald and Banaji (1995). In this paper, the
authors surveyed the main constructs of social psychology, to wit, attitudes, stereotypes,
and self-esteem, from the unifying viewpoint of implicit construct, “the introspectively
unidentified (or inaccurately identified) trace of past experience that mediates R”

(Greenwald & Banaji, 1995, p. 5), where R names categories of responses. They accord-
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ingly revised such important findings in social psychology as the halo effect, the mere
exposure effect, the minimal group effect, etc., in light of the theory of implicit cogni-
tion, claiming that implicitness of the cognitive processes involved can be detected in
two ways: firstly, when subjects attribute their responses to the wrong stimuli or to the
wrong properties thereof, and, secondly, when the effects weaken or disappear when

subjects are told what the implicit constructs and/or stimuli at play are.

Refinement was needed, and this was claimed to have been accomplished with
the Implicit Association Test (IAT; Greenwald et al., 1998). Basically, the IAT is an
association latency task: given two concepts (e.g., flower names vs. insect names) and
an attribute (e.g., pleasant vs. unpleasant words), it is predicted that the association
flower + pleasant should be easier (and therefore faster) than the association insect +
pleasant, because the first is common, whereas the second is rather atypical. (Of course,
just the reverse might be the case in particular cultural contexts.) Greenwald and col-
leagues assumed that a similar difference in performance in tasks which associated, say,
white faces vs. black faces and an attribute, reliably and validly measured the strength
of implicit associations between race and attributes. The authors of the IAT actually
spoke of “associative structures” (ibid., p. 1464) and cultural “immersion” (p. 1470),
suggesting that implicit attitudes are socially- or culturally-caused components of per-
sonality that escape control by the individuals (see Section 3.2 above). In effect, the IAT
is claimed to reveal the subjects’ implicit attitudes whether or not they prefer to express
them. Also importantly,® the IAT is also claimed to measure implicit stereotypes and
self-concepts by making some minor adaptations. The IAT was seen by its authors as a
better method of investigating implicit attitudes than other methods, namely evaluative

semantic priming (see Section 3.2 above).

® Although stated in a footnote (ibid., p. 1466).
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A more recent task is the Go/No-Go Association Task (GNAT) (Nosek &
Banaji, 2001). Just like the IAT and other priming tasks (e.g., Draine & Greenwald,
1998), the GNAT assesses the strength of association between a target category and a
polarized attribute dimension. This paradigm claims to trade off response latency by
sensitivity by evaluating the degree to which items belonging to the target category and
attribute can be discriminated from items not belonging to these (distracters). For in-
stance, fruit is a positive category target; accuracy in discriminating fruit and good
items from distracters should be higher than accuracy in discriminating fruit and bad
items from distracters. This difference between the two conditions is taken to measure
implicit attitudes or beliefs. Sensitivity is actually measured by how the subjects per-
form in their response tasks to briefly presented stimuli: “Go” (press a bar) vs. “No-Go”
(do not press any key), when the presented target category and attribute match (e.g.,
fruit + good) and when items appear that do not belong to the target category and attrib-
ute (noise; e.g., fruit + bad), respectively. The socially significant experiments use, for

example, race or gender category targets.

3.5.2.1. Main issues

The tasks above that are claimed to measure implicit social constructs fail not only to
give effective definitions of implicitness, but also altogether omit definitions of explic-
itness (for instance, explicit may just be a synonym for self-report). By and large, im-
plicit representations (i.e., attitudes, stereotypes, and self-concepts) are merely equated
with unidentified, undetected, or inadequately identified/detected representations, and
the matter is left at that. This accounts for a confusion between implicitness and auto-

maticity: the IAT is in fact a return to the automaticity vs. control dissociation, in that
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implicit associations are seen as being (strong enough so as to be) automatically trig-
gered. This justifies the use of a latency task in the IAT. The same can be said of the

GNAT, with the aggravating factor that the stimuli are only briefly presented.

The few attempts to define implicitness in this dissociation paradigm are unsatis-
factory. As stated by Greenwald and Banaji (1995), implicitness in social cognition
stands for the influence of past experiences in the behavior of a subject unaware of such
an influence. This is to say that mostly implicit memory is addressed in this social para-
digm, with little or no reference to implicit learning. In fact, often no account is given of
how the constructs recalled in an implicit way might have been themselves implicitly
learned. The consequence of this is clear: the model of implicit social cognition, and in
particular the IAT, fails to distinguish what in the subject’s behavior is purely and simp-
ly learned (an implicit social knowledge base) and what is actually believed (the sub-
ject’s own unconscious attitudes and stereotypes). Moreover, from the latter, the IAT
cannot distinguish those that are due to mere familiarity or exposure from those that are
actively nourished by the subjects. (Nosek et al., 2007, (self-)review the IAT; for a

comprehensive hetero-review and criticism, see, e.g., Fiedler et al., 2006.)

In sum, this dissociation paradigm operates with minimal and/or often inade-
quate definitions of the dissociation implicit vs. explicit, making it rather uninformative
(e.g., Reder et al., 2009; Roediger, 2003; Willingham & Preuss, 1995). Furthermore,
tasks in this paradigm have been challenged with regard to issues such as validity and
reliability (e.g., Brendl et al., 2001; Fazio & Olson, 2003; see Perugini et al., 2010, for
an in-depth study; but see Gawronski, 2009, for a defense and further paradigms).
Moreover, the extent to which the dissociation implicit vs. explicit might be differential

in social terms is not approached, that we know of (see also Main issues of Section 3.2).
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3.6. Procedural/non-declarative vs. declarative representations

Perceived to some extent as secondary with relation to the dissociation implicit vs. ex-
plicit, this dissociation is in fact distinct: whereas the former dissociates between mental
states (first- vs. second-order), this focuses on the modes of expression (language vs.
motor skill). It has acquired an important status in cognitive science, where it features in
some influential cognitive architectures such as Soar (e.g., Newell, 1990), ACT-R (e.g.,
Anderson, 1983; 1993), and CLARION (e.g., Sun, 2002). It is intimately associated
with the multiple memory system (MMS) model that distinguishes two main compo-
nents to long-term memory, declarative and non-declarative memory (see, e.g., Milner

et al., 1998; Squire & Wixted, 2011).

As the terms ‘declarative’ and ‘non-declarative’/ ‘procedural’ indicate, it is be-
lieved that the former cognitive format contrasts with the latter in that this cannot be
expressed in verbal terms, being “executable” rather than verbalizable. In other words,
we have here a dissociation between propositional representations and motor skills. To
put it in simplistic terms, this is a dissociation between “knowing that” and “knowing

how” (Cohen & Squire, 1980).

Riding a bike is often given as an example of non-declarative/procedural
memory: if one asks any skilled biker how s/he rides a bike, the biker will be at a loss
for words as to how s/he represents this skill, though s/he will readily show how to do it.
The fact that s/he does it skillfully implies a learning period in which many actions were
newly learned or adapted, and were practiced to the level of automatisms; some of these
actions are indeed hard or impossible to express verbally (for instance, how one keeps
one’s balance on a bike), but they can nevertheless be more or less referred to—

otherwise, teaching this skill would be impossible. Contrastingly, declarative memory is
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believed to be composed of facts (semantic memory) and events (episodic memory).
These need not be separate, as one can know a fact and at the same time be capable of
recalling the event in which it was learned (where, when, etc.), but clinical studies show
that they can indeed be independent (e.g., Schmolck et al., 2002). The main aspect that
unites these two kinds of memory is that their contents appear to be optimally retrieved
and expressed in propositions (e.g., “Apples are a kind of fruit; “I first met him at the

lobby of the hotel in 1980”).

Behavioral and neurological evidence for a dissociation between the two major
kinds of memory abounds, with emphasis placed on the fact that amnesics commonly
seem to preserve features of non-declarative memory, while being impaired in tasks of
declarative memory. In fact, amnesics not only appear not to lose contents from their
non-declarative memory subsystems, but can actually learn new skills (Tranel et al.,
1994) and associations (namely by conditioning; see, e.g., Daum et al., 1989;
Weiskrantz & Warrington, 1979), and they even show unimpaired performance in prim-

ing tasks when indirect measures are used (e.g., Graf et al., 1984).

3.6.1. Main issues

The problems begin right here, however, since normal performance in priming tasks
likely entails storage of the declarative kind, namely semantic memory: if priming is
verified, then the subject must have acquired and stored information about, say, a list of
words (e.g., Tulving et al., 1991), even if this does not involve learning new associa-
tions (e.g., Shimamura & Squire, 1989) and episodic memory of the event is poor or

null.
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This suggests that memory might be a more distributed and/or interactive phe-
nomenon than this dissociation postulates. In effect, it is often the case that severe im-
pairments in one of these two major memory systems caused by a plethora of conditions
are accompanied by deficits in the other, even if these are mild or only occasional in

occurrence (see, e.g., Budson, 2009, p. 72).

Nevertheless, the weight of evidence seems to point to a functional-anatomical
separation between the two major memory systems postulated by the MMS model. But
to paste this separation into the conscious vs. unconscious information processing dis-
sociation is an altogether different business. To begin with, many forms of procedural or
non-declarative memory are accessible to conscious recollection, though they might
defy verbalization, even when they have been learned and stored unconsciously; this
appears to be the case in several forms of conditioning (see Swift, 2003, p. 7). On the
other hand, facts and life events that have been learned or experienced in a conscious
state might become unconscious due to, say, trauma or feelings of guilt, and be recalled
only implicitly, i.e., affecting behavior or in altered states of consciousness such as
dreaming or hypnosis. Priming paradigms, in particular, threaten to blur the neatness of
the MMS model in that, though apparently an implicit memory phenomenon, priming
draws on semantic memory; the same can be said of subliminal perception. Moreover,
recent functional-anatomical evidence offers a picture where the same brain lo-
ci/structures mediate both conscious and unconscious memory forms, and it has been
known for long that the same memory functions can be highly distributed. In face of
this picture, research paths (should) remain open, suggesting for some the dismissal of
the consciousness vs. unconsciousness criterion in favor of other explanatory models of

memory (e.g., Henke, 2010).
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The procedural vs. declarative memory dichotomy was early on coupled to a
distinction made between implicit and explicit memory systems (Graf & Schacter,
1985), so that today it is fairly common to see scientists interchanging the declarative
vs. procedural and the explicit vs. implicit distinctions. However, just as the conscious-
ness status of memory does not correspond harmoniously to a determinate kind — i.e.,
declarative memory is not necessarily conscious, and non-declarative/procedural
memory is not necessarily unconscious —, so explicit memory need not be (both) de-
clarative and conscious, and implicit memory need not be (both) non-
declarative/procedural and unconscious. In other words, there is no fixed correspond-
ence between the mode of expression and the former two other aspects of memory (see
also Augusto, 2013). In fact, all combinations are possible; for instance, a piece of de-
clarative memory may be unconsciously elicited either in an implicit (e.g., in a prefer-

ences task) or in an explicit mode (e.g., in an artificial grammar task).

Finally, many of the findings reported in this dissociation issue from tasks in
which stimuli are unperceived, as in priming, in conditioning, and in subliminal percep-
tion tasks (see last paragraph of the introductory section above). This poses major issues
from the viewpoint of our methodological segregation based on the distinction in cogni-
tive formats or levels (Section 2.3). In particular, there is the risk of confusing a proce-
dural representation with the fact that the subjects simply had no sufficient perception of
the stimulus to be able to form some positive knowledge of the same, i.e., they did not

go beyond the processing level or format with respect to the unperceived stimulus.
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4. Concluding remarks

The obvious way to approach unconscious cognition seems to be by how it dissociates
from conscious processes and representations. Nevertheless, it has been historically an
impressively difficult task to establish criteria, measures, thresholds, and tests for un-
conscious cognition based on this dissociation logic. Despite these, many issues remain,
not the least the terminological and conceptual chaos that plagues the literature. In par-
ticular, there are still too many dissociations around, and often the claimed oppositions
appear not be veridical under closer scrutiny. All this leaves those interested in the field

of unconscious cognition lost in dissociation.

This paper is expected to contribute to alter this situation by addressing some of
the issues above. We identify six main dissociations and distinguish them according to
two cognitive formats or levels, to wit, processing and representational. Although this is
a central distinction in psychology and cognitive science, it has not been explored in the
field of unconscious cognition; we propose it be central in this field, too. One of the
advantages is that methods are now segregated according to these two formats or levels;
namely, unperceived stimuli (e.g., in priming, in classical conditioning) should be used
only in the processing dissociations, whereas the representational dissociations must
present perceivable stimuli. This helps to reduce and better tackle the challenges moti-
vated by the fundamental assumptions in unconscious cognition, to wit, the exhaustive-
ness and exclusiveness assumptions, and eliminates the promiscuity of methods that
accounts for much of the confusion in the field. Moreover, we significantly reduce the
number of actual dissociations in the literature, contributing to a clearer view of both the

trees and the forest.
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We also make a distinction of secondary dissociations with relation to cognitive
factors, and subordinate these to the two mentioned cognitive formats or levels. We
further proceed to analyze critically the remaining main dissociations, and conclude that
in fact they are not as clearly and rigorously established as required in a scientific field.
This is not meant to dismiss the main dissociations tout court. On the contrary, the iden-
tification of the main issues that afflict them aims to motivate a more rigorous theoreti-
cal and methodological framework, and thus contribute to further, more solid research

into unconscious cognition.
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