
clearly about the impending rise of robots
and help roboticists understand how their
creations are likely to be received.
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Does Explaining Social
Behavior Require
Multiple Memory
Systems?
Pieter Van Dessel ,1,*
Bertram Gawronski,2 and
Jan De Houwer1

Amodio [1] argues that social cognition
research has for many decades relied on
imprecise dual-process models that build
on questionable assumptions about how
people learnand represent information.He
presents an alternative framework for
explaining social behavior as the product
of multiple dissociable memory systems,
based on the idea that cognitive neurosci-
ence has revealed evidence for the exis-
tence of separate systems underlying
distinct forms of learning and memory.
Although we applaud Amodio’s attempt
to build bridges between social cogni-
tion, learning psychology, and neurosci-
ence, we believe that his interactive
memory systems model rests on shaky
grounds. In our view, the most significant
limitation is the idea that behavioral dis-
sociations provide strong evidence for
multiple memory systems with function-
ally distinct learning mechanisms. A
major problem with this idea is that
behavioral dissociations can arise from
processes during the retrieval and use of
stored information, which does not
5

require any assumptions about distinct
memory systems or distinct forms of
learning. For example, in contrast to
Amodio’s argument that double dissoci-
ations between implicit evaluative bias
and implicit stereotypical bias in the pre-
diction of different forms of discrimina-
tory behavior provide evidence for
distinct memory systems [2], the
observed dissociation may simply indi-
cate that people retrieve and use differ-
ent kinds of information when faced with
different kinds of behavioral decisions (e.
g., how close to sit next to a stranger vs.
whom to choose as a partner for a trivia
task). Such differences in the retrieval
and use of stored information do not
imply that different types of information
(e.g., evaluative vs. stereotypical) are
stored in distinct memory systems.

The same concern applies to dissoci-
ations involving neural structures. For
example, in instrumental learning
tasks, Parkinson’s disease patients
with striatal dysfunction have been
found to verbally report the correct
reward contingencies without making
reward-congruent choices, whereas
patients with hippocampal lesions
show the reversed impairment [3].
Amodio interprets such findings as evi-
dence for independent representations
of conceptual and instrumental knowl-
edge arising from distinct forms of
learning [1]. However, such dissocia-
tions can also arise from differences
in retrieval processes drawing upon a
single memory system. In line with this
concern, it has been argued that dis-
sociations in the behavior of Parkin-
son’s disease and hippocampal lesion
patients reflect differences in the
expression of a single type of represen-
tation in two tasks that require different
ways of retrieving these representa-
tions [4]. Theoretical ambiguities like
these have led to increased skepticism
about the idea that cognitive
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neuroscience reveals multiple memory
systems that are each associated with
different neural substrates [5].

Our arguments are also applicable to
other dissociations beyond the ones dis-
cussed by Amodio. For example, several
studies have found that implicit (i.e.,
spontaneous) evaluations reflect the mere
co-occurrence of stimuli regardless of
their relation, whereas explicit (i.e., delib-
erate) evaluations are sensitive to the par-
ticular relation of the co-occurring stimuli
[6]. Based on extant dual-process theo-
ries, such findings have been interpreted
as evidence for distinct learning mecha-
nisms underlying implicit and explicit eval-
uations: automatic formation of
associative links between co-occurring
events (e.g., associative link between A
and B) and controlled generation and
truth assessment of mental propositions
about the relation between co-occurring
events (e.g., A prevents B). However, the
observed dissociation may also reflect
differences in the retrieval of stored prop-
ositional information, given that (i) implicit
and explicit evaluations differ in terms of
their relative speed and (ii) fast evaluations
are more likely affected by incomplete
retrieval of stored information (e.g.,
retrieval of A is related to B rather than
A prevents B) [7]. Thus, different from the
argument that the observed dissociation
provides evidence for functionally
distinct learning mechanisms, it can be
explained by retrieval-related processes
without any assumptions about distinct
learning mechanisms or distinct memory
systems.

When exploring complexity in the
retrieval and use of stored information,
social cognition research can draw upon
an extensive literature in diverse fields of
psychology and neuroscience. For exam-
ple, a wide range of phenomena such as
categorization, task switching, recogni-
tion, recall, contingency learning, feature
binding, stimulus–response binding,
negative priming, and social judgment
can be accounted for by episodic mem-
ory models that assume a single (epi-
sodic) memory system that is operated
upon by context-dependent similarity-
based retrieval mechanisms [8–10]. Like-
wise, many complexities of Pavlovian
conditioning can be accounted for by
assuming a comparator mechanism that
compares multiple simple associations at
the time of performance [11]. Finally, cog-
nitive neuroscience has seen a surge in
the popularity of predictive coding mod-
els, which explain a wide range of behav-
ioral findings in terms of highly flexible
processes involved in the retrieval and
expression of low-level predictions [12].
Social cognition researchers are only
beginning to exploit the huge potential
that these retrieval-based approaches
offer. Following this shift towards explain-
ing behavioral complexity at the level of
retrieval might be a more promising way
forward for social cognition than a prolif-
eration of learning and memory systems.
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Obsessive Compulsive
Disorder: A Pathology
of Self-Confidence?
Julian Kiverstein ,1,4,*
Erik Rietveld ,1,2,3,4

Heleen A. Slagter ,4,5,6 and
Damiaan Denys1,4

A striking change OCD patients
repeatedlydescribe followingtreat-
ment with deep brain stimulation
(DBS) of the ventral anterior limb
of internal capsule (vALIC) is an
immediate increase in self-
confidence. We show how the
DBS-induced changes in self-
confidencereportedbyourpatients
can be understood neurocogni-
tively in terms of active inference.
nds in Cognitive Sciences, May 2019, Vol. 23, No. 5 369

mailto:Pieter.vanDessel@UGent.be
https://doi.org/10.1016/j.tics.2019.02.001
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0005
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0005
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0005
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0010
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0010
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0010
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0010
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0015
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0015
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0020
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0020
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0020
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0020
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0025
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0025
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0025
http://dx.doi.org/10.1177/1088868318763261
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0035
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0035
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0035
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0035
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0040
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0040
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0045
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0045
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0045
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0045
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0050
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0050
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0055
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0055
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0055
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0060
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0060
http://refhub.elsevier.com/S1364-6613(19)30044-0/sbref0060
http://orcid.org/0000-0003-3428-8367
http://orcid.org/0000-0001-5197-142X
http://orcid.org/0000-0002-4180-1483

	Emerging Opportunities for Advancing Cognitive Neuroscience
	Open CN to Perspectives and Practices from Scientific Disciplines Where Interactions Are Limited
	Develop Processes to Strengthen CN's Impact on Socially Relevant Areas and Industry
	Transform the Use of Cyber-infrastructure
	Guarantee a Community Standard that Ensures that Much of High-quality CN Research is Openly and Meaningfully Accessible
	How Can the Field Advance and Mature Along these Lines?
	Disclaimer Statement

	References

	Holding Robots Responsible: The Elements of Machine Morality
	Morality and Autonomy
	Perceiving the Minds of Robots
	Autonomous Elements Tied to Robot Morality
	Situation Awareness
	Intentionality
	Free Will
	Human Likeness
	Potential Harm

	Concluding Remarks and Future Implications
	Acknowledgments
	References

	Does Explaining Social Behavior Require Multiple Memory Systems?
	Acknowledgments
	References

	Obsessive Compulsive Disorder: A Pathology of Self-Confidence?
	Deep Brain Stimulation (DBS) Increases Self-Confidence
	What is Self-Confidence?
	The Active Inference Account of OCD
	Concluding Remarks and Future Directions
	Acknowledgements
	References

	A Novel Framework for Unconscious Processing
	Behavioural Tests of Unconscious Processing
	A Brain-Based Framework
	Exploiting Machine Learning, Pattern Analyses, and Computational Models
	Unconscious Processing across Domains
	Caveats
	Acknowledgements
	References




