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Abstract

The distinguishing feature of enactivist cognitive science is arguably its commitment
to non-reductionism and its philosophical allegiance to first-person approaches, like
phenomenology. The guiding theme of this article is that a theoretically mature
enactivism is bound to be humanistic in its articulation, and only by becoming more
humanistic can enactivism more fully embody the non-reductionist spirit that lay
at its foundation. Our explanatory task is thus to bring forth such an articulation by
advancing an enactivist theory of human personality. To this end, we synthesize core
concepts from cognitive science, personality theory, and phenomenological philoso-
phy in order to develop an Enactivist Big-5 Theory (EB5T) of personality. Accord-
ing to EBST, personality traits are dispositional tendencies for how we come to
optimally grip our distinctly human worlds. Individual differences in personality are
therefore reflective of stylistic differences in optimal gripping tendencies between
human beings. EB5T affords a non-reductionist understanding of the immanent tel-
eology of the autopoietically embodied human mind as a kind of full-scale optimal
gripping process that is achieved along five major dimensions of personality. To the
degree that these dimensions are universal, therefore, we argue that our theory offers
a viable path forward in advancing enactivist cognitive science beyond the life of a
cell and into the mind of a person, a longstanding hope and ambition held by propo-
nents of the enactive approach.

Keywords Enactivism - Five-Factor Model - Big Five - Relevance Realization -
Optimal Grip - Personality Function

Garri Hovhannisyan dedicates this article in loving memory of his grandmother, Dr. Nellie
Baghdasarian. This article draws on research supported by the Social Sciences and Humanities
Research Council of Canada.

P< Garri Hovhannisyan
garri.hovha@gmail.com

Department of Psychology, Duquesne University, 600 Forbes Avenue, Pittsburgh, PA 15282,
USA

Department of Psychology, University of Toronto, Toronto, Canada

@ Springer


http://orcid.org/0000-0001-6908-9603
http://crossmark.crossref.org/dialog/?doi=10.1007/s11097-021-09768-5&domain=pdf

342 G. Hovhannisyan, J. Vervaeke

1 Introduction

Profound philosophical insights have the potential to not only elucidate the limits
of what we already know but to radically alter our very horizon of understand-
ing in the process. In the early 1990s, Varela et al. (1991) sought to insightfully
transform the theoretical and conceptual landscape of cognitive science through
their presentation of the “enactive approach” to cognition. The guiding idea of
enactivism was that cognition is not a skull-bound process of symbol manipula-
tion in relation to a pregiven world but rather a procedural and participatory act
through which all meaningful worlds are brought forth (No&, 2009; Thompson,
2007; Varela et al., 1991).

In the three decades since its initial appearance, enactivism has burgeoned into
a comprehensive research program with a well-defined set of philosophical and
scientific aims. The distinguishing feature of the enactive approach is arguably
its commitment to non-reductionism and its philosophical allegiance to first-per-
son approaches, like phenomenology, despite its simultaneous rootedness in the
natural and life sciences (Fuchs, 2018; Gallagher, 2017; Thompson, 2007; Var-
ela, 1996; Varela et al., 1991). For example, enactivists have generally sought to
secure scientifically plausible understandings of such phenomena as conscious-
ness, meaning, and organismic teleology without resorting to strictly mechanis-
tic explanations of the type characteristic of earlier cognitive science frameworks
(Bockelman et al., 2013; Di Paolo, 2005; Hovhannisyan, 2021; Olivares et al.,
2015; O’Regan and Nog, 2001; Robbins & Gordon, 2015). To this end, the non-
reductionist attitude of the enactive approach has been exemplified and effectively
implemented in neurophenomenological research contexts with various subject
matters like time-consciousness (Varela, 1999), emotion (Robbins, 2013), percep-
tion (Lutz & Thompson, 2003), and even the experience of seizures (Petitmengin
et al., 2007), thereby attesting to enactivism’s overall promise and potential as a
genuinely scientific enterprise.

Our article begins with the idea that the enactive approach is bound to become
more distinctly human in its articulation as it continues to develop in line with
its non-reductionist aims (Fuchs, 2018; Gordon 2013; Hovhannisyan, 2018, 2021;
Robbins, 2013; Robbins & Gordon, 2015; Sundararajan & Ho, 2020; Thompson,
2004, 2005, 2007, 2011; Varela et al., 1991). Our explanatory task is to bring
forth such an articulation by advancing an enactivist theory of human personal-
ity. The reasons for this undertaking are twofold. The first reason is that enactiv-
ist accounts seek to be comprehensive and non-reductionist, yet they typically
employ minimal models of cognition (e.g., autopoietic sense-making or sensori-
motor perception) as their basic reference points when attempting to understand
cognitive life at the level of human realization. Any inferences made about human
minds on the basis of single-celled organisms or sensorimotor activity, however,
are phenomenologically limited and should be drawn with a degree of theoreti-
cal caution. Bridging the phenomenological gap between minimal and human
cognition requires the articulation of more sophisticated models of cognition, not
merely as instantiated in the domains of cellular (autopoietic) or sensorimotor
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life, but as lived in the uniquely human dimension of experience. We believe that
an enactivist theory of personality is necessary for bridging this gap by offering
the kind of theoretical model that is needed to move (enactive) cognitive science
beyond the life of a cell and into the mind of a person.

The second reason is that there is also an a priori need for extending enactiv-
ism into the domain of personality research—insofar as questions of personality are
central to the functionality of the human mind and enactivism is concerned with
articulating a comprehensive understanding of human cognitive life. Recent work
by DeYoung (2015) has already initiated a dialogue between cognitive science and
personality theory. The theoretical importance of DeYoung’s interdisciplinary con-
tribution cannot be overstated, since it has elevated and (arguably) for the first time
made central the role of cognitive science in conceptualizing personality structure
and function. Yet explicit engagement with this literature from a specifically enac-
tivist point of view has been lacking. In articulating an enactivist theory of personal-
ity, we thus seek to also ameliorate this (second) gap in the enactivist literature by
demonstrating how questions of human personality structure and function can be
broached from an enactive perspective.

The approach of our article is synthetic and draws inspiration from different the-
oretical traditions, such as personality theory, cognitive science, and phenomeno-
logical philosophy. Our primary thesis is that personality traits are dispositional ten-
dencies (i.e., dynamical constraints on possibilities for action existing over longer
timescales) for how we come to optimally grip our distinctly human worlds. Indi-
vidual differences in personality, on our account, are therefore reflective of stylistic
differences in optimal gripping tendencies between human beings. In advancing this
thesis, our broader philosophical intent is to endorse an alternative metaphor for the
mind to that of a computer or that of an autopoietic cell (taken from cognitivism and
enactivism, respectively). Specifically, we propose and claim that the metaphor of
the mind as grip more aptly conveys the embodied, enactive, and situated aspects
of consciousness and cognition with which enactive cognitive science is primar-
ily concerned and upon which our own enactivist theory of personality is largely
predicated.

We advance a discussion of the core ideas undergirding our thesis through a
series of dialectical steps. Our conversation begins with the recognition that the pro-
totypical approach to modeling cognition in enactivist terms, namely through com-
paring (explicitly or implicitly) the human mind to the life of an autopoietic cell or
even grounding it in an account of embodied sensorimotor agency, needs to be sys-
tematically articulated into a model of human cognitive life that is informed by and
in dialogue with contemporary psychological research. Such an enriched “humanis-
tic” model is necessary, we believe, because it can more plausibly depict the domain
of human experience as it is lived, and, in the process, more meaningfully align with
and leverage enactivism’s broader philosophical vision of a non-reductionist science
of the mind.

Thus, we turn to DeYoung’s (2015) Cybernetic Big-5 Theory (CBST) of person-
ality which, we think, is able to provide such a model by articulating an account
of human cognitive life along five major dimensions of personality functioning.
However, we note that a theoretical integration of CB5T and enactivism requires a
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degree of mutual compatibility that has not yet been established, and we identify two
requirements for making such an integration possible. First, as a theory that endeav-
ors to explain personality function in cognitive terms, we find it important to ensure
that CB5T does not succumb to the frame problem—i.e., the problem of how cogni-
tion realizes what is relevant. In our article, we discuss and treat the frame problem
as a basic theoretical constraint that applies to all explanatory theories of cognitive
function, including enactivist theories of cognition as sense-making or as sensori-
motor activity (we explain our rationale for such a treatment in greater detail in the
body of this paper). And second, due to its grounding in cybernetics, we determine
the need to empty CB5T of any representational and computational meanings it may
(implicitly or explicitly) harbor prior to integrating it with enactivism, meanings to
which enactivism is necessarily opposed at the level of basic presuppositions.

In order to meet both of these requirements, we first position ourselves within a
recent literature that promises to circumvent the frame problem in a non-represen-
tational and non-computational manner—a necessary condition for affording theo-
retical compatibility with the enactivist paradigm. The theoretical framework that is
articulated in this literature explains that cognition realizes relevance (i.e., circum-
vents the frame problem) through processes of optimization involving trade-off rela-
tionships between opponent yet complementary learning strategies with respect to a
mutual goal (Hovhannisyan & Dewey, 2017; Vervaeke & Ferraro, 2013; Vervaeke
et al., 2012). For example, cognition can realize relevance with respect to the goal
of “evading threats” by dynamically optimizing the trade-off between “fight” and
“flight” in an opponent-processing fashion. This framework thus explains cognition
in terms of relevance realization (RR) and, accordingly, identifies RR as the mark of
the cognitive.

Upon explicating the cognitive architecture articulated by the theory of RR and
reviewing its explanatory edge over representational and computational accounts of
mind, we argue that RR forms the dynamical basis of Merleau-Ponty’s notion of
“optimal grip.” And, upon construing it in enactive, embodied, and situated terms
qua a reformulation of RR as optimal grip, we suggest that RR has the potential to
explain important aspects of the immanent teleology of the autopoietically embod-
ied human mind, which is of central concern to enactivist cognitive science.

In the final stage of our argument, we proceed to demonstrate how CB5T can be
integrated with enactivism to produce an Enactivist Big-5 Theory (EB5T) of per-
sonality. We thus ground CBST in RR in order to afford an understanding of traits
as dispositional tendencies for optimally gripping our distinctly human worlds.
This grounding relation allows us to conceive of human personality functioning
in enactive terms but in a way that importantly extends enactivist understandings
of human cognitive life beyond the minimal models employed previously. This is
because optimal gripping (at least on our account) is an embodied process that is
achieved through the dynamics of opponent-processing and—much like in the clas-
sical autopoietic model—it is a process that (at least in principle) does not entail any
representational or computational commitments. However, unlike the autopoietic
model, EBST articulates an enriched, multidimensional, humanistic account of cog-
nitive activity that has the potential to elucidate human experience on its own terms
by way of its integration with important findings from contemporary personality
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research. In addition, we find that our enactive approach to personality affords a yet
unexplored discussion of extended cognition whereby EB5T can explain not only
optimal grip within individual cognition but also optimal grip between people in
distributed cognition. Specifically, EBST thematizes the adaptive function of per-
sonality type variation within populations of persons, hence extending the continuity
of life and mind to the domain of personality and even culture.

In the conclusion, we discuss the implications of our enactivist theory of per-
sonality for cognitive science research, personality theory, and clinical psychopa-
thology and psychological assessment practice. We conclude by summarizing that
our presentation of EB5T is not meant to be a theoretical replacement for CBST,
but an alternative that may further facilitate the interdisciplinary and much-needed
dialogue between cognitive science, personality research, and clinical psychological
practice—that is, by laying a path for those who are wishing to engage with ques-
tions of human personality from a specifically enactivist point of view.

2 From minimal to human cognition

Radical ideas are never born in a vacuum but emerge in response to fundamental
philosophical problems being confronted at the time of their inception. It is thus
important not to forget that the enactive approach was originally presented as a
“continuation of a program of research founded over a generation ago by the French
philosopher, Merleau-Ponty” (Varela et al. 1991, p. xv). Yet over a decade after
the initial publication of The Embodied Mind, one of the authors, Evan Thompson
(2004), made an important observation: “although the ideas about embodied cogni-
tion in this book have been widely acknowledged and assimilated by the field, the
book’s central theme has yet to be fully absorbed” (p. 382). He then poignantly elab-
orated that this “theme is the need for back-and-forth circulation between scientific
research on the mind and disciplined phenomenologies of lived experience” (2004,
p. 382).

Unfortunately, we find that Thompson’s observation still rings true in the present-
day context, as some of the truly radical ideas that played a formative role in organ-
izing early enactivist thinking have since been “relegated to the fringes of discus-
sion, if not completely ignored” (Voros, 2020, p. 92). Our purpose in this section
is to demonstrate why we think this to be the case and how we believe enactivism
ought to proceed in order to revivify and more fully embody the radical philosophi-
cal spirit that originally animated it into being. Simply stated, our critical assessment
suggests that enactivism’s main theoretical and philosophical strategy for securing
non-reductionism with respect to human lived experience risks falling into a kind of
(paradoxical) self-contradiction, and that this self-contradiction can only be amelio-
rated by developing the enactivist understanding of the embodied mind beyond its
present state through a disciplined dialogue (i.e., a back-and-forth circulation) with
the empirical human sciences. Let us begin with a discussion of the nature of this
paradox and its context before we elaborate on what makes such a dialogue neces-
sary to begin with.
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Whereas most traditional (cognitive scientific) accounts of human lived experi-
ence have ventured to explain how phenomenal states in the mind are caused by
physical states in the brain, enactivism begins by adopting a “radical embodiment”
formulation of the mind-body problem as a “body-body problem” (Thompson,
2004, p. 385). Thompson (2011) explains that such a reformulation finds its roots in
the phenomenological tradition first articulated by Husserl (1970) and later devel-
oped by Merleau-Ponty (1942/1963), which “distinguishes between two ways the
body can be disclosed to our experience—as a material thing (Korper) and as a
living subject of experience or lived body (Leib)” (p. 8, emphasis in original). A
phenomenological treatment of embodiment demonstrates that—contra classical
(reductionist and dualist) accounts—the objective, living body (Korper) and the
subjectively lived body (Leib) are not fundamentally opposed ontological domains
or properties. Rather, they are just two distinct thematizations of one and the same
thing (the body) in our field of experience—as Thompson (2011) construes it, “two
types within one typology of embodiment” (p. 8). As such, the task of the body-
body problem becomes to “understand the relation between the body as a living
being and the body as a lived body or bodily subject of experience” (p. 8). Conse-
quently, if the mind is embodied and embodiment can be thematized in two distinct
yet interrelated ways, then in virtue of the body-body formulation, “the [explana-
tory] gap is no longer absolute because in order to formulate it we need to make
common reference to life or living being” (Thompson, 2011, p. 9).

The enactive approach then advances a second proposition, the “deep life-mind
continuity thesis,” to further leverage its non-reductionist position (Kirchhoff &
Froese, 2017; Thompson, 2007). According to the deep continuity thesis, the core
organizational and phenomenological properties of complex minds (e.g., human
intentionality) are an articulation of those found in basic forms of life (i.e., organ-
ismic teleology) (Thompson, 2007). In order to begin bridging the conceptual gap
between the living, biological body and the lived, phenomenological body, enac-
tivism subsequently deploys the theory of autopoiesis to thematize the core set of
(organizational and phenomenological) properties that are said to be shared by both
life and mind (Thompson, 2007, p. 129; 2011). Autopoiesis seeks to secure a nec-
essary and sufficient definition of what it means for a system to be a living system
and promises to explain the adaptive (teleological) character of biological systems
through means of self-organized dynamics (without, therefore, appealing to internal
representations of an external world). To this end, enactivism takes the single cell as
the paradigmatic example of an autopoietic system in order to begin its articulation
of mindedness. Although the classical autopoietic model has been deemed insuf-
ficient for explaining mind—partly because it subsumes systems that we would not
normally consider to be either living or minded (e.g., tornadoes and convection cur-
rents)—the growing consensus in the literature, with which our own view is aligned,
is that autopoiesis and adaptivity are jointly sufficient for capturing the organiza-
tional dynamics and intrinsic teleology of embodied minds (Bourgine & Stewart
2004, Di Paolo, 2005; Hovhannisyan, 2021).

This line of argument affords the formulation of two major theoretical notions
or principles commonly employed by enactivists. The first is an account of mini-
mal mindedness or cognition that is instantiated at the level of the single-celled
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(autopoietic) organism and whose form is thus necessarily (biologically) embod-
ied, enactive (qua sensorimotor activity), embedded (i.e., pragmatically situated),
and extended (i.e., world-involving)—and, most recently, affective (i.e., emotive;
see Gallagher, 2017). The second, accordingly, is an articulation of the first and is
employed by enactivists when theorizing about the structures, dynamics, and phe-
nomenology of human lived experience. Specifically, it is the idea that if human
intentionality is an articulation of organismic teleology, then insofar as the deep life-
mind continuity thesis holds, the immanent teleology of the autopoietically embod-
ied human mind is like that of the cell: it is also necessarily embodied, enactive,
embedded, extended, and affective. Consequently, to the degree that such a relation
holds, one can begin to reason about the human mind as one would a living cell.

What we have provided here is not a detailed summary of the enactive approach
but a rough sketch of its basic logic that was meant only to demonstrate three impor-
tant points. The first is merely descriptive and states that enactivism is, for the most
part, fundamentally non-reductionist with regards to experience in virtue of its
adoption of the radical embodiment reformulation of the mind—body problem (i.e.,
the body-body problem). The second point, also descriptive, reiterates that in spite
of its non-reductionism, enactivism is nevertheless naturalistically styled insofar as
it grounds mind in life by endorsing an understanding of lived experience as bio-
logically embodied qua the deep life-mind continuity thesis and the theory of adap-
tive autopoiesis. The third point, however, is critical and states that despite securing
(at least in principle) a naturalistic and non-reductionist approach to understanding
human lived experience, unless enactivism can move beyond the autopoietic cell
model by developing more sophisticated models of human cognitive life, it risks
reducing or precluding the phenomenological properties of human lived experience
from its understandings of human cognitive life—this is because, after all, (1) the
relation between human intentionality and organismic teleology is one of continuity
and not identity and (2) the degree to which one is “like” the other is not concretely
specified (for a similar discussion, see Froese & Di Paolo, 2009). The irony that is
revealed through this critique is that, in order to evade reductionism, enactivism has
to appeal to the core organizational properties of basic forms of life (organismic tel-
eology). Yet in needing to endorse a deep continuity of life and mind in the absence
of a phenomenologically plausible model of human cognitive life, enactivism risks
overfitting the single-celled autopoietic model of cognition in understanding the
obviously more complex dynamics of the autopoietically embodied human mind—
both in its living and its lived dimensions.

Fundamentally, therefore, we find that enactivism is caught in a circle of its
own making. For it was brought to its current position in virtue of its original com-
mitment to non-reductionism (i.e., to examine human lived experience on its own
terms). Yet in its present state, enactivism paradoxically risks committing a different
kind of reduction which, too, it surely wishes to avoid: reducing the human mind
to the life of a cell. We do not think that this circle is inherently inescapable or that
it dooms the enactivist project to failure as a genuinely non-reductionist science of
lived experience. Rather, we see it as an indication that it is time for enactivism
to evolve into a humanistic cognitive science whose focal aim is to articulate the
structures and dynamics of human lived experience on their own terms. The only
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reasonable way out of this circle, we believe, is to extend enactivism beyond its cur-
rent theoretical boundaries and into the domain of the empirical human sciences,
specifically personality theory, through the kind of back-and-forth circulation that
Thompson deemed part and parcel of the original enactivist vision. In doing so, we
feel that enactivism can at once become more distinctly human in its articulation
while more fully embodying the spirit of non-reductionist science that lay at its foun-
dation. In the following section, we review DeYoung’s (2015) cybernetic account
of human personality, CB5T, which we believe can afford the kind of humanistic
turn that we are seeking to initiate with our article as we work toward our enactivist
theory of personality.

3 Cybernetic big five theory

Our discussion must begin with the five-factor model (FFM) of personality, or “the
Big Five,” which forms the theoretical basis of CB5T. The Big Five is arguably one
of the most well-established and widely used models of personality for predicting
human behavior (e.g., McCrae & Costa, 2003). Unlike most other models of per-
sonality (e.g., psychodynamic, humanistic, social-cognitive, etc.), the origins of the
Big Five lie in a lexical approach, meaning that its conception of human personal-
ity structure is empirical rather than rational in its foundation (McCrae & Costa,
2003). The robustness and universality of the Big Five is evident in that it has been
cross-culturally validated and shown to be a reliable measure of personality across
time (McCrae & Costa, 2003; McCrae et al., 2010). Moreover, its predictive validity
makes it a highly valuable and desired tool for many different disciplines in psy-
chology, including organizational psychology (e.g., Hurtz & Donovan, 2000; Major
et al., 2006; Zhao & Seibert, 20006), clinical psychology (e.g., Costa & McCrae,
1992; John et al., 2008; Widiger & Costa, 2013), and others (e.g., Donnellan et al.,
2004; Komarraju et al., 2011; O’Connor & Paunonen, 2007).

Despite its predictive utility as an assessment tool, a fundamental limitation of the
Big Five is that it describes but does not explain human behavior (Fleeson & Jaya-
wickreme, 2015). As a result, any attempt to account for a given behavior in terms
of the traits described by the Big Five is bound to confront circularity issues, since
traits are themselves defined in terms of behaviors. Given that the central aim of per-
sonality research is to predict and, ultimately, explain human behavior (Cervone &
Mischel, 2002), it is important for a theory of personality, such as the Big Five, to be
able to explain personality structure and function in causal terms without succumb-
ing to such circularity issues in the process.

DeYoung’s (2015) seminal article, entitled “Cybernetic Big Five Theory”
(CBS5ST), promises to circumvent this explanatory challenge by grounding the
Big Five in cybernetics, “the study of goal-directed, self-regulating systems”
(p. 33). CBST presents a comprehensive theoretical framework for understand-
ing the structural-functional organization of human personality along five major
dimensions: Openness, Conscientiousness, Extraversion, Agreeableness, and
Neuroticism. More specifically, it provides an integrative, explanatory account of
the adaptive functions of traits in their cognitive and evolutionary dimensions,
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moving beyond the naive behavioral definitions of more classical accounts and
evading circularities of the kind mentioned above. Since its initial publication,
DeYoung has further built upon his framework, such as by developing a cyber-
netic account of psychopathology based on CB5T (DeYoung & Krueger, 2018;
DeYoung & Weisberg, 2018) and even articulating an account of the functional
neurobiology underlying its structure and function (Allen & DeYoung, 2016;
DeYoung, 2010, 2013; DeYoung et al., 2010).

Because of its grounding in the Big Five, which are said to describe universal
human structures, we believe that initiating a disciplined dialogue between CB5T
and the enactive approach can provide the latter with the theoretical ingredients that
it needs in order to move beyond the life of a cell and into the mind of a person. We
thus regard the initiation of such a dialogue as a necessary step toward account-
ing for the immanent teleology of the autopoietically embodied human mind while
exemplifying the very non-reductionist attitude around which enactivism is funda-
mentally organized.

CB5ST is the consequence of a careful theoretical synthesis of key ideas drawn
from cybernetics, evolutionary theory, and the Big Five theory of personality, as
well as functional neurobiology and personality neuroscience (Allen & DeYoung,
2016; DeYoung, 2013, 2015). However, the basic building blocks of personality are
“traits,” which should be thoroughly defined before the structural and functional
elements of personality are even discussed. In his article, DeYoung (2015) adopts
the definition of traits as “probabilistic descriptions of relatively stable patterns of
emotion, motivation, cognition, and behavior, in response to classes of stimuli that
have been present in human cultures over evolutionary time” (p. 35). Additionally,
since traits describe a person’s situated dynamics over longer timescales, they act as
attractors for the person’s moment-to-moment dynamical unfolding and are there-
fore predictive (in a probabilistic, not deterministic sense) of what states the person
is likely to inhabit at any particular point in time (DeYoung, 2015, p. 35). Such a
definition has great theoretical utility for at least three reasons. First, it formulates
an understanding of traits in dynamical systems theory (DST) terms, to which enac-
tivist cognitive science is particularly sympathetic and theoretically amenable. Sec-
ond, in so doing, it establishes a kind of continuity between personality and cogni-
tion that we require for our own theoretical project in this paper: personality is just
cognition considered from a longer timescale. Rather than claiming a strict division
between higher-level psychological phenomena (i.e., personality traits) and lower-
level psychological phenomena (e.g., cognitive states, emotional states, motivational
states, etc.), this definition locates the relevant difference between these two levels
as a function of the timescales from which each level considers the person’s situ-
ated dynamics. Thus, traits refer to the unfolding of a person’s dynamics over longer
timescales (e.g., spanning months or years), whereas states refer to the unfolding of
a person’s dynamics over shorter timescales (e.g., spanning minutes, hours, or days).
In both cases, the person’s activity consists of the same “stuff” (i.e., cognitive, emo-
tional, motivation, behavioral, etc., patterns of activity), and, so, the question of how
to relate two categorically different phenomena (states versus traits) does not neces-
sarily arise. Finally, it implies that, as patterns of activity that evolved in response to
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“classes of stimuli that have been present in human cultures over evolutionary time,”
traits are not only dynamical processes but are also functional or adaptive.

Thus, DeYoung (2015) turns to cybernetics, “the study of goal-directed, self-reg-
ulating systems” which offers him an account of normativity by which to explain
the various functions of the Big Five. In particular, DeYoung ventures to explain the
general functionality of the human personality as a cybernetic system by linking the
functions underlying each of the individual traits to different stages of the cybernetic
cycle: (1) goal activation, (2) action selection, (3) action, (4) outcome interpreta-
tion, and (5) goal comparison (DeYoung, 2015). In the author’s words, “each of the
five traits corresponds to interpersonal variation in one of the major functional cat-
egories of intrapersonal mechanism [the Big Five] involved in the operation of the
human cybernetic system” (DeYoung, 2015, p. 41). CB5T, in other words, concep-
tualizes traits as parameters on the system’s cybernetic functioning with respect to
set problem domains (“broad class of stimuli,” in DeYoung’s terms) for which the
traits have adapted, such that interpersonal differences in personality are essentially
attributable to variations in the parameters operant on each trait’s functioning at the
intrapersonal level.

DeYoung’s cybernetic approach to personality, CBST, is deeply insightful and
integrative in how it transforms the Big Five from a descriptive theory into a com-
prehensive explanatory framework for personality. However, it faces two important
limitations. First, as DeYoung (2015) himself admits, the Big Five do not neatly
line up with the various stages of the cybernetic cycle but seem to be differentially
involved in all stages at different times (p. 34). The reason for this is that the five
stages do not occur serially but are always occurring in parallel; yet various com-
binations of traits always seem to be implicated at different stages of the cybernetic
process. The stepwise nature of the cybernetic process is therefore at best heuristi-
cally helpful in understanding personality function, but it fails to constitute a clear,
literal depiction of the functional processes implicated therein, since these pro-
cesses do not in fact unfold serially but dynamically and in parallel. Thus, the exact
dynamical nature of these processes is not specified, and their precise conditions of
unfolding remain unclear. To the degree that any functional account of personality is
grounded in cybernetics in such a manner, therefore, its value as a functional theory
is going to be limited, even if it is heuristically useful.

The second limitation is that cybernetics is deeply embedded in a theoretical
paradigm that predates enactivist cognitive science (Froese, 2011), such that, when
taken literally, harbors some classically representational and computational com-
mitments in its account of how the cybernetic cycle is achieved (i.e., as a stepwise
process that recycles in an algorithmic fashion). This is undoubtedly problematic
for our theoretical aims because enactivism by definition tends to be anti-represen-
tational and anti-computational in its commitments. Thus, if CB5T is to be inte-
grated with enactivism, it must be ensured that CB5T does not explicitly or implic-
itly presuppose any such commitments in its formulation of personality functioning.
However, we must note that as a cognitive theory of personality function, it must
also be ensured that CB5T does not succumb to the notorious frame problem. The
frame problem is the problem of explaining how cognition realizes what is relevant
and is arguably a basic theoretical constraint that applies to all explanatory accounts
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of cognitive function (Dennett, 1987; Vervaeke et al., 2012). The immanent prob-
lem here for CBST, therefore, is that representational and computational accounts of
cognitive function have been shown to necessarily succumb to the frame problem in
virtue of their very commitments (Dennett, 1987; Vervaeke et al., 2012), meaning
that slipping representational or computational meanings into a cognitive scientific
account of personality is to be avoided not only to ensure compatibility with enactiv-
ism but also, indeed, to evade the frame problem. In the following section, we dis-
cuss the importance of the frame problem for cognitive science, in general, and the
(enactive) cognitive science of personality, in particular, as we review an account of
cognition that promises to circumvent the frame problem in a manner that fits with
the theoretical aims of our article.

4 Relevance realization

In order to circumvent the theoretical difficulties facing CBST that were outlined
in the previous section while ensuring theoretical compatibility between enactiv-
ism and CBS5T, we devote this section to reviewing a recent theory of cognition as
relevance realization (RR) that promises to circumvent the frame problem through
non-representational, non-computational means. The guiding theme of this section
is that RR forms the dynamical basis of Merleau-Ponty’s notion of optimal grip and
therefore constitutes an inherently enactive, situated, and embodied account of cog-
nition that can be used to transform CBS5T into an Enactivist Big-5 Theory (EB5T)
of personality.

Any theory of cognitive function must ultimately explain how it is possible for
cognitive agents to effectively zero-in on relevant information, to put a “frame”
around what they consider to be important for functioning (Dennett, 1987; Ver-
vaeke et al., 2012). The so-called “frame problem” is a fundamental problem for
cognitive science and must be circumvented if cognition is to be explained. The
pervasive difficulty is that cognitive agents are bombarded with a virtually indefi-
nitely large set of information despite the fact that their means of coping with
information are severely limited both in terms of time and cognitive resources
(Cherniak, 1986; Vervaeke et al., 2012). Consequently, the only way to guarantee
that one has realized what is relevant is by conducting an exhaustive search of the
problem space, but this is impossible since any attempt to cope with an indefi-
nitely large data set with finite means will lead to combinatorial explosion and
therefore entail cognitive suicide (Cherniak, 1986). The explanatory task, then,
is to show how cognition is able to realize relevance while evading combinatorial
explosion in its strategies for coping with the world.

Vervaeke et al. (2012) articulate two requirements that a theory of RR must
meet if it is to circumvent the frame problem. First, such a theory must not com-
mit itself to a substantive definition of relevance in explaining how cognition does
RR. This is because the term “relevance” does not denote a stable or homogeneous
class of entities, but a dynamical and evolving category akin to that of “biological
fitness.” It is not possible, therefore, to explain RR by generating a scientific theory
of relevance since scientific theories make inductive generalizations and inductive
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generalizations require the phenomena of study to form a homogeneous and stable
class. Conversely, any attempt to account for relevance as a substantive category by
creating a general-purpose learning algorithm—a typical strategy used by compu-
tational accounts of cognition—will necessarily be combinatorially explosive and
thus confront the frame problem since potentially anything can (at least in principle)
count as relevant given the right context. Hence, what a theory of cognitive function
must explain is not what is relevant, but the stable set of processes by which cogni-
tion is able to do RR in an ongoing yet contextually sensitive fashion (Vervaeke
et al., 2012).

The second requirement is that such a theory must evade homuncular fallacies,
which is to say, the capacity for RR must not be tacitly presupposed in the theory’s
explanation of how cognition realizes relevance (Vervaeke et al., 2012). For exam-
ple, cognitivist accounts typically advance some version of the claim that cognition
achieves real-world problem-solving by first representing goals and pathways to solu-
tions and second by acting on these representations to actually solve problems. Good
representations, they maintain, are what allow cognitive agents to select possible path-
ways for attaining their goals, thereby solving their problems and affording functional
action. What such theories fail to note, however, is that representations are aspectual in
that, when one is representing a given thing, one is representing only some aspects of
it at the exclusion of others (e.g., when I imagine an apple, I imagine it only from one
side; Vervaeke et al., 2012). This implies that generating good representations requires
selecting only those aspects—from the (inexhaustible) set of all possible aspects char-
acteristic of a situation—that would be relevant for acting functionally with respect to
the situation. However, the ability to determine and differentiate aspects of a situation
based on their relevance presupposes the capacity to realize what is relevant as it entails
the selection of an infinitesimal subset of possibilities from an indefinitely large set all
while evading combinatorial explosion (Vervaeke et al., 2012). Without the capacity
for RR, no representation that is generated can be guaranteed to be “good” without first
employing a combinatorially explosive search strategy. All of this is to say that cog-
nitivist accounts of the representational variety fail to account for cognitive function
except by a slight of hand, since they presuppose the very thing they have set out to
explain (RR). In virtue of their circularity, therefore, such accounts do not meet the
second requirement and therefore fail to secure a theoretically plausible means of cir-
cumventing the frame problem.

Most theoretical accounts of cognitive function fail to meet at least one of
these requirements and are thus doomed to confront the frame problem (Vervaeke
et al., 2012).1 In their seminal article, Vervaeke et al. (2012) begin articulating
a theory of RR that promises to circumvent the frame problem by meeting both
of these requirements, which is to say, their theory neither commits to a substan-
tive definition of relevance nor presupposes the capacity for RR in its explanation

! The homuncular fallacy is not unique to representational accounts of cognitive function but applies to
other important domains as well (e.g., theories of language-use, categorization, agent-environment inter-
action, etc.). For a systematic review of the circularity issues plaguing theories of cognitive function, see
Vervaeke et al. (2012).
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of cognitive function. The authors articulate the rationale behind their theory by
drawing an analogy to Darwin’s theory of evolution by way of natural selection.
Just as Darwin’s theory dispenses with the project of theorizing about biological
fitness and instead explains how biological fitness is continually realized in an
evolving and self-organized fashion through the mechanisms of natural selection,
so too does Vervaeke et al.’s (2012) theory of RR dispense with theorizing about
relevance as such; instead, it attempts to explain the mechanisms by which rele-
vance—i.e., cognitive fitness—is continually realized in a self-organized, evolv-
ing, and dynamically situated fashion. We may refer to Vervaeke et al.’s (2012)
approach to the frame problem as an “opponent-processing” approach that
replaces the computational metaphor for mental functioning with the metaphor
of the mind as a dynamically situated cognitive economy. The general principles
behind their theory can be illustrated in the following six steps:

1. First, specify some problem domain for the agent that constitutes a condition for
successful interaction with the world (e.g., “avoiding harm”).

2. Second, specify two distinct (heuristic) strategies that can be used in the service
of accomplishing the same goal but in complementary ways (e.g., “fight when
faced with a threat, but risk being eliminated now” versus “flee when faced with
a threat, but risk being eliminated later”).

3. Third, pair these opponent strategies in a trade-off relationship and set them to
optimize for reward relative to the given problem domain (e.g., avoid danger) in a
dynamically recursive fashion (e.g., set the “fight-or-flight response to potentially
dangerous stimuli” to optimize for threat-avoidance through an iterative process
across a variety of contexts).

4. Fourth, repeat steps 1-3 for other sets of problems until you have articulated a
problem landscape involving a complex cognitive economy of competing goals
and problems (e.g., hunger, thirst, sleep, etc.)—and concomitant opponent-pro-
cesses—facing the agent.

5. Fifth, specify processes for prioritizing the importance of different, competing
goals—mechanisms which can also be realized by means of opponent-processing
so as to make optimization with regards to prioritization possible (e.g., how to
prioritize the relevance of competing motivational goals like thirst, hunger, sleep,
etc. in a self-organized fashion).

6. Finally, set the agent’s cognitive economy to optimize for reward across various
problem domains and various timescales, so that the scale-invariant optimization
of the agent’s total economy eventually and flexibly results in the realization of
what is “relevant” in a context-sensitive, evolving, and self-organized fashion in
relation to the agent’s situated interaction with the environment (i.e., the problem
landscape).

This stepwise formulation of the RR framework ensures that a substantive defi-
nition of relevance is not assumed and that RR is not tacitly presupposed in its
explanation of cognitive function—and, so, circumvents the frame problem. The
first requirement is met by framing relevance not as a fixed value specified to the
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agent from the top-down, but as an emergent value based on the ongoing optimi-
zation of the trade-off between complementary heuristic strategies relative to a
problem landscape across different timescales (i.e., a complex cognitive economy
of competing goals, problems, and opponent-processes). Accordingly, by placing
complementary heuristic strategies (which, contra algorithms, conduct a partial
rather than exhaustive search of the problem space) in opponent pairs, the process
of RR evades combinatorial explosion whilst nevertheless retaining a range of
cognitive flexibility that allows it to adapt to its conditions by alternating between
its complements in a self-organized manner.”

In their article, Vervaeke et al. (2012) establish that there are three opponent pairs
that act as constraints on the functioning of the cognitive economy as a whole and
enable it to continually do RR relative to its problem landscape in a non-homuncular
fashion. The first constraint is Cognitive Scope (CS), which optimizes for the appli-
cability of the system’s information to its world by trading-off the demand for spe-
cial-purpose learning with that of general-purpose. Special-purpose learning strate-
gies are metabolically costly since they “process information in a particular domain
with high rigor (with the possibility of finding reward),” but they “risk loss to the
cognitive system since [...] their domain may not yield sufficient reward to break
even” (Hovhannisyan & Dewey, 2017, p. 133). On the other hand, general-purpose
strategies are “metabolically cheap [...] since they process information across sev-
eral domains with low rigor,” but they “risk high opportunity cost [...] by forfeit-
ing rigorous examination of domains that do yield high rewards” (Hovhannisyan &
Dewey, 2017, p. 133). Consequently, “hard commitment to either of these strategies
(general purpose or specific) is undesirable” (Vervaeke et al., 2012, p. 91). However,
by pairing them in a trade-off relationship, a system can optimize for applicability
such that the risks of each strategy can be continually mitigated by the other in a
self-organized manner.

The same logic applies to the second constraint, Cognitive Tempering (CT),
which optimizes for the projectability of the system’s information by pairing
exploitative and explorative learning strategies together (Hovhannisyan & Dewey,
2017; Vervaeke et al., 2012). On the one hand, exploitative learning strategies aim
to maximize reward by pursuing opportunities that can be “easily and immediately
accessed” (Hovhannisyan & Dewey, 2017). The obvious risk, of course, is that
such strategies can forego meaningful opportunities that are to be found elsewhere.
Explorative learning strategies, on the other hand, aim to mitigate this risk by pur-
suing more (temporally and spatially) distal opportunities instead; but, in so doing,
they “risk losing out on easily and immediately accessible opportunities at a high
cost (the risk that exploitative strategies mitigate)” (Hovhannisyan & Dewey, 2017).
Similar to CS, therefore, CT realizes relevance as the risks of one strategy continue

2 Asserting the presence of various problem domains or heuristics does not necessarily render this theo-
retical formulation homuncular, since the theory of RR is not concerned with explaining the causal ori-
gin of the particular problems confronting agents (which are likely to be evolutionary and biological in
their origin), but rather how cognitive agents can adaptively solve the problems which they are already
dealt with while evading combinatorial explosion.
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to be mitigated by the implementation of the other strategy in the pair in a comple-
mentary and self-organized manner.

Unlike CS and CT, however, the final constraint, Cognitive Prioritization (CP),
concerns “the structure and prioritization of [various] cost functions,” rather than
“how [individual] cost functions might be heuristically optimized” (Vervaeke et al.,
2012, p. 93). A system is “flexibly gambling” its resources when optimizing for CP,
namely, by trading-off the complementary strategies of focusing and diversifying:

CP is achieved through the interaction of several competing cost functions,
each of which is an internal metric that tracks progress in its respective prob-
lem domain (e.g., finding food in the environment, avoiding predators in the
environment, etc.). When low positive feedback is received in one domain (i.e.,
low energy reserves), the system’s resources become more focused on solving
that particular problem (i.e., finding food). Once the issue has been resolved,
though, the system’s resources become less focused on that one problem, and
become more diversified instead. (Hovhannisyan & Dewey, 2017, p. 133)

At this point, steps one through six of Vervaeke et al.’s (2012) theory of RR have
all been elaborated on and explained. According to RR, the mind is best construed
not as a computational machine whose behavior is mediated through internal rep-
resentations, but a dynamically situated cognitive economy that realizes relevance
by optimizing for reward across various problem domains (applicability) and time-
scales (projectability) by means of interrelated opponent-processes (CS, CT, CP).

Importantly, the authors further theorize about two emergent, higher-order (super-
ordinate) constraints that govern the overall cognitive economy from the top-down
and unify the various lower-order (subordinate) constraints into a single, complex
dynamical system: Efficiency and Resiliency. The higher-order constraint of Effi-
ciency fulfills a selective function on the economy by reducing entropy or variation
in the possibilities for action available to the cognitive agent. Efficiency thus sub-
sumes general-purpose learning, exploitative learning, and focusing. Although less
metabolically costly, too much Efficiency risks the loss of long-term adaptability to
eventual and ongoing situational change. In this regard, the higher-order constraint
of Resiliency fulfills a complementary, enabling function by increasing entropy or
variation in the possibilities for action available to the cognitive agent by subsum-
ing special-purpose learning, explorative learning, and diversification. Resiliency
is necessary to the degree that a cognitive system must adaptively self-organize its
resources (cognitive economic constraints) to appropriate its fit to an environment
that is in flux, if it is to survive. Of course, too much unwarranted variation within
the economy will only lead to undue chaos and deplete the system’s resources, thus
causing the system too much instability to meaningfully adapt to its problem land-
scape. By optimizing the trade-off between Efficiency and Resiliency, therefore, the
cognitive economy can continually redesign itself and re-appropriate its fit to the
environment as needed, thereby realizing what is relevant in a contextually sensitive
and non-homuncular fashion.

By this point, it should be clear that RR is a post-cognitivist theory of cognition.
But to what extent can it be said to be truly enactivist? Although this is the ques-
tion that we aim to eventually address with our enactivist theory of personality, for
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now we can begin establishing the plausibility of the theoretical link between RR
and enactivism by considering the following three points. First, biological processes
implement cost functions and RR describes the processes of cost function optimi-
zation as instantiated within a single dynamical economy. In this manner, RR can
thus be extended into a bioeconomic theory of cognition (e.g., Vervaeke & Ferraro,
2013). Insofar as enactivism grounds mind in life, therefore, there is a possible theo-
retical link to be made between enactivism and RR.

Second, enactivist accounts of sense-making endeavor to explain cognition in
terms of the dynamical or structural coupling patterns of autopoietic and adaptive
systems (Di Paolo, 2005; Thompson, 2007). Building on Weber and Varela’s (2002)
seminal work in integrating autopoiesis with Hans Jonas’ (1966) phenomenology of
the organism, Di Paolo (2005) explains that what is characteristic of adaptive and
autopoietic systems, contra other self-organizing systems, is that they bring forth
their own normativity or “intrinsic teleology.” This theoretical move seeks to pro-
vide a naturalistic framework for the intrinsic teleology of the organism by ground-
ing it in the adaptive autopoietic organization of living beings. Accordingly, it is
through adaptivity and autopoiesis that living beings presumably establish a frame
of reference of their situation in accordance with their interests (e.g., self-continua-
tion), consequently allowing enactivism to secure a non-reductionist stance toward
subjectivity by introducing various phenomenological properties of embodied cog-
nition into the ontological picture (e.g., an organismic “point of view,” salience,
concern, etc.).

And yet, an immanent problem for such accounts is likewise that of relevance:
how does the cognitive system, embodied and enactive as it might be, “know”
whether to be coupled with its environment in this way or in that way? How does
it know how to realize what is relevant in its manners of coupling with the world
without succumbing to combinatorially explosive strategies? Although enactivism
construes cognition as a procedural and participatory (not primarily propositional)
achievement of adaptive autopoietic systems, it still confronts and must circumvent
the frame problem in its account of adaptivity—for to be adaptive means precisely
to realize what is relevant (Hovhannisyan, 2021; Hovhannisyan & Dewey, 2017).
Explaining adaptivity in a way that does not confront the frame problem is thus
especially crucial if enactivism wishes not to fall prey to the same critiques as the
very position (i.e., cognitivism) that it was originally meant to refute. In this way, we
believe that RR as a bioeconomic theory of cognition can help to close this gap by
simultaneously bridging up into the phenomenology of human sense-making while
also bridging down into the dynamical processes through which adaptive autopoietic
systems are able to realize their own immanent teleology.

We thus arrive at our third point, that a more substantial link can be established
by interfacing RR with the phenomenological contributions of Merleau-Ponty, whose
work, as we already know, constitutes the theoretical and philosophical backdrop of
the enactive approach. Specifically, we think that RR can explain the underlying pro-
cess dynamics of Merleau-Ponty’s notion of “optimal grip,” which construes the pri-
mary function of the mind as aimed at “skillful coping” with the environment (Bruin-
eberg & Rietveld, 2014; Bruineberg et al., 2018; Dreyfus, 2014; Rietveld, 2008). To
elaborate on what this means, consider the task of reading a book. Holding the book
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too close or too far from one’s face renders the text illegible and the task of reading,
accordingly, impossible. Rather, one must hold the book at an optimal distance from
one’s face in order to effectively solve the problem of “reading,” for only then does
the text become legible. All cognitive problem solving, according to this account,
therefore consists of acts of embodied interaction (skillful coping) involving pro-
cesses of optimization like those involved in reading a book (e.g., optimizing the dis-
tance between the book and one’s eyes). Thus, more than being inherently enactive,
Merleau-Ponty’s notion of optimal grip constitutes a conceptual metaphor that aptly
reflects both the embodied nature of cognition as a process of “coming to grips” with
worldly tasks as well as the dynamics of optimization that seem to be implicated in
processes of this kind. In this light, we wish to advance the (even stronger) claim that
RR can be readily integrated with Merleau-Ponty’s notion in order to afford a more
literal understanding of how optimal gripping is achieved by the embodied mind,
thus elevating it from the status of mere conceptual metaphor to that of cognitive sci-
entific theory. Our argument is that optimal gripping entails RR since optimization,
which is a necessary condition for the optimal grip, technically requires and emerges
from trade-off relationships, the basic building blocks of RR. As we see it, only a sys-
tem that is doing opponent-processing between Efficiency and Resiliency can be said
to be optimally gripping in a technical sense and thereby realizing relevance. Any
dynamically situated cognitive system that is doing RR, in other words, is constitu-
tively aimed at achieving an optimal grip over its world.

We believe this set of claims to be both theoretically plausible and experien-
tially viable on several levels of analysis.® Despite the various theoretical advan-
tages afforded by their framework of RR, Vervaeke et al. (2012) nevertheless
admit that the cognitive economies of complex agents, such as human beings,
likely entail other sets of constraints not yet articulated by their theory—though
they do deem the system of constraints in their theory a plausible starting point
for such an articulation. We agree with their self-assessment, for the most part.
However, what we aim to show in the remainder of this article is that a more plau-
sible articulation of the organization of the cognitive economies of human beings
requires interfacing RR with CB5T. Whereas Vervaeke et al.’s (2012) origi-
nal approach to RR is arguably more conceptually driven, ours can be said to
be empirically motivated, for it entails a greater degree of engagement between
RR, enactivism, and the empirical human sciences vis-a-vis personality theory—
thereby exemplifying the kind of back-and-forth circulation that was said to be
formative of early enactivist thought. Moreover, we find that such a circulation is

3 Emerging neurological (Vervaeke & Ferraro, 2013) and biological (Crespi & Badcock 2008) evidence
suggests the primacy of Efficiency- and Resiliency-based processing in human cognitive function. Psy-
chologically, anxiety-related disorders serve as a relevant case example. Specifically, insofar as anxiety-
related disorders are organized around rigid patterns of avoidance, they can be conceptualized as inef-
fective attempts based on Efficiency at eliminating sources of psychological entropy that happen to be
otherwise irreducible (given the situation). Accordingly, exposure-based therapies, long predicated on
the idea that voluntary (and guided) exposure to the sources of one’s anxieties is necessary for curative
change (Barlow 2014), can be conceptualized broadly as a process of facilitating Resiliency-based pro-
cessing that is meant to replace the patient’s rigidities with greater psychological flexibility.
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also a necessary step toward articulating the immanent teleology of the autopoiet-
ically embodied human mind, a primary aim of this article and longstanding hope
of the enactive approach. For on the one hand, the structural-functional organiza-
tion of the cognitive economy as elucidated by RR, in its current form, is far too
simplistic to be meaningfully related to the lived worlds of human beings, which
are incomparably more layered and complex. Yet, on the other hand, the variables
originally theorized about in RR were derived rationally (a priori), whereas those
articulated by the Big Five have been derived empirically (a posteriori) and are
thus by definition more plausible depictions of the de facto structures of human
subjectivity. Thus, in seeking an integration of CB5T and RR, we can simultane-
ously (1) link personality with cognition, (2) thereby initiating a systematic dia-
logue between enactivist cognitive science and personality theory that is aimed at
articulating the immanent teleology of the autopoietically embodied human mind,
(3) all the while rendering RR more directly applicable to human lived experi-
ence by making it more deeply embodied.

5 Enactivist big five theory

A defining feature of the Big Five is that personality traits are organized hierarchi-
cally such that traits that are higher on the hierarchy subsume and are superordinate
to traits lower on the hierarchy. The hierarchical structure of personality, though,
emerged over time and as a consequence of careful statistical procedures. As vari-
ous trait descriptors became grouped into broader categories via factor analysis
the groupings themselves showed regular patterns that eventually yielded a com-
plex covariance structure of traits existing at different levels and in relation to one
another.

Initially, the Big Five were thought to be orthogonal and thus existing at the high-
est level of the hierarchy. However, it soon became clear that the Big Five are, “in
fact, regularly intercorrelated such that there exist two higher-order traits, or metat-
raits, [...] labeled Stability and Plasticity” (DeYoung 2006; DeYoung et al., 2002;
Digman 1997 as cited in DeYoung, 2015, p. 36). In particular, meta-trait Stability
accounts for the shared variance of traits Neuroticism, Agreeableness, and Consci-
entiousness, and meta-trait Plasticity, for the shared variance of traits Extraversion
and Openness.

The literature as to the nature of what lies directly underneath the Big Five, on
the other hand, has been somewhat mixed. For a long time, the prevailing point of
view was that each trait subsumes six facets, comprising a total of 30 facets spread
equally among the Big Five (McCrae & Costa, 2003). For example, standard person-
ality assessment questionnaires used in the clinical context, such as the NEO-PI-R
(Costa & McCrae, 1992), have assumed this model. A more recent model (i.e., the
Big-Five Aspects Scale or BFAS), however, one that is advocated by DeYoung him-
self, has demonstrated that directly underneath the Big Five are actually 10 factors,
or aspects, constituting an intermediary level between those of the traits and facets
(DeYoung et al., 2007, 2013). According to this model, each trait has two aspects,
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and each aspect counts as a higher-order factor in relation to the facets found lower
in the hierarchy (DeYoung, 2015; DeYoung et al., 2007). DeYoung (2015) makes
the following observation as to the statistical relations exhibited by the trait hierar-
chy with the aspects in mind:

At each level of the hierarchy (below the highest [i.e., the meta-trait
level]), some set of forces causes groups of traits to vary together in pat-
terns described by the next higher level of the hierarchy, and some other
set of forces causes each trait to vary independently of the others. In other
words, all traits below the highest level of the hierarchy have both shared
and unique valid variance. (p. 35)

What is interesting about the aspects is that, unlike the facets in the original
model, they were derived empirically and thus pose a lower risk of researcher
bias (DeYoung et al., 2007). As such, the ten aspects constitute a level of the per-
sonality hierarchy that is arguably more valid than that of the facets. What is even
more interesting, however, is that the forces that “cause each trait to vary inde-
pendently of the others” on one level, while also varying “together in patterns
described by the next higher level of the hierarchy,” seem to keenly resemble
the structural-functional organization of the cognitive economy of RR in which
distinct but complementary variables (e.g., special purpose and general purpose
learning) are paired in trade-off relationships to optimize for some higher-order
constraint (e.g., CS). We do not believe this semblance to be merely coincidental
or superficial in its meaning. Indeed, we maintain that the statistical relationships
among the traits in the hierarchy as described by DeYoung (2015) actually com-
prise empirical evidence of RR happening at various levels in the human per-
sonality. Particularly, we think that meta-traits Stability and Plasticity are func-
tionally isomorphic to RR’s higher-order constraints of Efficiency and Resiliency,
respectively. Although not entirely identical in its overall structure to Vervaeke
et al.’s (2012) original formulation of RR, the functioning of personality as it
occurs within and between the various levels of the personality hierarchy never-
theless shares the same basic scheme. Seen in this light, we advance the follow-
ing set of propositions regarding personality structure and function as a nested
system of RR processes aimed at optimization:

(1) Structurally, each of the Big Five constitutes a constraint in the human cognitive
economy

(2) Functionally, each of the Big Five emerges as a dynamical system from the
opponent-processing of its respective aspect pairs which is optimizing for a given
problem domain (of which there are a total of five)

(3) Structurally, the two meta-traits (Stability and Plasticity) constitute higher-order
constraints in the human cognitive economy (Efficiency and Resiliency, respec-
tively)

(4) Functionally, the two meta-traits emerge as dynamical systems from the oppo-
nent-processing of their respective trait-groupings (Neuroticism, Agreeableness,
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Fig. 1 EBST Schematic of the Human Cognitive Economy

and Conscientiousness vs. Extraversion and Openness) which, on the whole, are
optimizing for the meta-problem of entropy

(5) The meta-problem of entropy denotes the continuum of environmental conditions
varying from highly entropic to highly static, with which any organism must
have the capacity to contend by employing different and complementary styles
of adaptation (i.e., Efficiency and Resiliency)

The theoretical argument we aim to advance in support of points (1)-(5) con-
stitutes the conceptual backbone of our enactivist theory of personality, EBST
(see Fig. 1: EB5ST Schematic of the Human Cognitive Economy). EB5T con-
ceptualizes traits and their functions in a different manner from CB5T. Whereas
CBS5T conceptualizes the differential functionality of traits as parameters on the
cybernetic system, thereby inviting cognitivism in through the front door, EBST
closes this door shut by conceptualizing the differential functionality of traits
as parameters on the cognitive economy, namely as attractors influencing the
dynamics of optimization of the various opponent pairs involved in the economy
over longer timescales. Consequently, by grounding personality function in RR,
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EBS5T simultaneously evades the frame problem while also capturing in a more
literal sense than CBST the dynamical processes entailed in trait functioning.

The remaining task is to demonstrate how the human personality can be repre-
sented as a complex cognitive economy involving hierarchically organized oppo-
nent processes aimed at optimization across all levels of the personality. We must
restrict our scope to just the meta-trait and trait levels, though we stipulate that
all other levels could similarly be subjected to an opponent processing approach.
Once completed, our analysis should make evident that traits are dispositional
tendencies for how we come to optimally grip our distinctly human worlds.

6 EB5T and RR

RR structure and function and personality structure and function share a kind of
organizational identity: both are patterns of situated dynamical activity but occur-
ring on different timescales. On our account, personality refers to how a cognitive
economy and all the opponent processes therein are organized and configured for
optimal gripping. Traits are therefore cognitive systems nested within the broader
personality hierarchy for skillfully coping with the world. Just as with RR, each trait
acts as a constraint that (presumably) optimizes for functioning relative to a prob-
lem domain (“interactional problem,” in Vervaeke et al.’s terms; 2012) for which the
cognitive economy has adapted over evolutionary time. In this section, we articulate
the various problems facing the cognitive economy at the trait level and explain how
domain-specific coping is achieved by each trait through RR. We also discuss the
main problem facing the cognitive economy at the meta-trait level (i.e., the meta-
problem of entropy) and show how it is dealt with by tying all of our theoretical
findings together into a coherent account of personality functioning.

6.1 Extraversion and the problem of reward

Trait Extraversion is a strong predictor of an individual’s general level of sociability.
High-scorers tend to be more cheerful, gregarious, outgoing, and amicable than their
introverted counterparts (McCrae & Costa, 2003). However, the neurological evi-
dence seems to suggest that the neural correlates of Extraversion are dopaminergi-
cally regulated and thus tied primarily to a person’s reward systems more generally,
implying that trait Extraversion is only indirectly associated with rewards found in
social contexts (DeYoung, 2013, 2015).4

In CBS5T, Extraversion is defined more broadly as “variation in parameters of the
mechanisms designed to respond to rewards” (DeYoung, 2015, p. 42). Here, DeYoung
(2015) argues that Assertiveness, one aspect of trait Extraversion, corresponds to feelings

4 Given how the human environment is predominantly a social environment and that most sources of
reward for human beings therefore emerge in social settings (e.g., receiving and seeking the positive
attention of others at social gatherings), it should come as no surprise that trait Extraversion is nonethe-
less so strongly associated with a person’s general level of sociability.
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of wanting and is linked to the class of rewards called incentive rewards, which “indicate
an increase in the probability of achieving a goal,” while Enthusiasm, the second aspect,
corresponds to feelings of /iking and is linked to the class of rewards called consummatory
rewards, which “represent the actual attainment of a goal” (p. 42) In a different article,
DeYoung (2013) builds the case that dopaminergically regulated processes, such as those
undergirding trait Extraversion (and trait Openness), are promoting exploration in light
of perceived uncertainty. This hypothesis is predicated on the idea that the inherent value
of uncertainty is neither positive nor negative, but irreducibly bi-valent (DeYoung, 2013;
Hirsh et al., 2012; Peterson, 1999). To elaborate, although high-uncertainty settings present
a greater risk of punishment (simply in virtue of their inherent indeterminacy) such that
withdrawal via anxiety would be one adaptive way to respond, there is nevertheless inher-
ent promise in engaging with uncertainty through exploration insofar as the unknown is
not just where risks, but also opportunities for greater reward reside (Peterson, 1999). Trait
Extraversion, on DeYoung’s account, is therefore an adaptation to the incentive reward
value of uncertainty and is predictive of how likely someone is to engage with uncertainty
through such feelings as interest, curiosity, or excitement, rather than withdrawal by way
of fear or anxiety (DeYoung, 2013, 2015). This explains why, for example, Extraverts are
more naturally drawn to social events, like parties and gatherings, in which experiences
that have an irreducible element of uncertainty are expected to occur (e.g., meeting new
people, engaging in new conversation, going to new places, etc.).

We follow suit with DeYoung’s characterization of the adaptive function of Extra-
version but conceptualize it as a constraint in the human cognitive economy that is
optimizing for the incentive reward value of uncertainty through processes of RR.
Functionally, we think Extraversion emerges as a dynamical system that is doing oppo-
nent-processing between its two aspect pairs, Assertiveness and Enthusiasm. Here,
Assertiveness can be conceptualized as an enabling constraint that generates possibili-
ties of reward-seeking by incentivizing action, while Enthusiasm can be conceptual-
ized as a selective constraint that reduces such possibilities for action by reinforcing
reward-seeking behaviors that have yielded rewards in the past. Put differently, feelings
of wanting generate possibilities for reward-seeking by making cues for reward more
salient, while feelings of liking eliminate such possibilities by reinforcing affordances
based on the strength of their perceived reward value. Thusly construed, Assertiveness
and Enthusiasm are dynamically optimizing for the incentive reward value of uncer-
tainty through recursive mutual feedback. Those who are high on both aspects will
have their psychological life strongly organized around noticing, pursuing, and explor-
ing the incentive reward value of uncertainty with a greater propensity for experiencing
and being incentivized by such feelings as excitement, joy, curiosity, and enthusiasm.
However, they will be at a disadvantage in such contexts that instead require a more
cautious and calculated approach, in which the risk-to-reward ratio is higher, and self-
regulation, rather than impulsivity, is rewarded. Conversely, though low Extraversion
is a low-risk strategy, it places one at a disadvantage in contexts where exploration is
rewarded and its associated risks are relatively low. It stands to reason, therefore, that
trait Extraversion is optimally gripping for the incentive reward value of uncertainty,
and the opponent-processing of Assertiveness and Enthusiasm realizes relevance when
its engagement with what is potentially rewarding is occurring in a contextually sensi-
tive manner.
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6.2 Neuroticism and the problem of threat

If trait Extraversion is a dynamical system optimizing for the incentive reward value
of uncertainty, Neuroticism is its counterpart: it is the constraint responsible for
optimizing for security by managing the inherent threat in uncertainty (DeYoung,
2013, 2015; Hirsh et al., 2012). In CB5T, Neuroticism is defined as “the parameters
that determine whether any increase in psychological entropy [uncertainty] trig-
gers a defensive response” (DeYoung, 2013, p. 43). Phenomenologically, Neuroti-
cism is therefore associated with the degree to which felt uncertainty is experienced
as threatening or dangerous, and thus warranting, or even eliciting, a defensive
response. High scorers in Neuroticism are more likely to experience feelings like
fear or anxiety in the face of uncertainty and proceed with greater caution or defen-
siveness. Such individuals are therefore better adapted to situations that are high
stakes, but less so when the context poses little to no risk, since their cautiousness
or defensiveness causes them to lose out on meaningful opportunities. On the other
hand, low measures of Neuroticism (i.e., Emotional Stability, the positive label for
this trait) indicate a higher uncertainty threshold for one’s defenses to be triggered.
Phenomenologically, emotionally stable people are less likely to experience uncer-
tainty as threatening, and less prone to experiencing and being perturbed by negative
emotions, like anxiety, fear, anger, or depression. The downside of Emotional Stabil-
ity is that it is more likely to result in false negatives because of a general hyposen-
sitivity to threat. What is needed for optimization, therefore, is a process that can do
RR with respect to the problem of threat in a contextually sensitive fashion.

DeYoung (2015) discusses the two aspects of Neuroticism, Volatility and With-
drawal, which on our account constitute the opponent functions that achieve RR in
this domain. Volatility predicts one’s tendency to engage in active defense and is
linked to the fight-flight-freeze system (FFFS). Active defense involves such feelings
as anger and panicked flight to “immediate threats or punishments where the only
motivation is to escape or eliminate [perceived threats]” (p. 43). Thus, Volatility is
an enabling constraint since it generates possibilities for action. Withdrawal, on the
other hand, is linked to the behavioral inhibition system (BIS) and passive avoid-
ance strategies, involving the “involuntary inhibition of approach toward a goal in
response to increases in psychological entropy [uncertainty]” (DeYoung, 2015, p.
44). Thus, Withdrawal can be conceptualized as a selective constraint that reduces
possibilities for action via inhibition. Trait Neuroticism accordingly emerges as a
dynamical system optimizing for security through the opponent-processing of its
two aspects, Volatility and Withdrawal. In other words, Neuroticism is optimally
gripping for security when it is responding to possible threats either through active
defense or passive avoidance in a contextually sensitive manner.

Interestingly, DeYoung (2015) hypothesizes that Neuroticism is regulated sera-
tonergically and is opponent to Extraversion, which is regulated dopaminergically
(p. 44). The claim that Neuroticism and Extraversion are opponent to one another
has plausibility for two reasons. First, the functioning of the BIS and that of the
behavioral activation system (BAS, a part of Extraversion) happen to be negatively
correlated, which is how opponent processes tend to be related in general (DeYoung,
2015, pp. 43-44). And second, any adaptive system must do RR (at least partly)

@ Springer



364 G. Hovhannisyan, J. Vervaeke

by optimizing the trade-off between reward-seeking and threat-avoidance strategies,
two basic processes necessary for survival. Traits Extraversion and Neuroticism,
respectively, appear to be doing just that for a person. Individual differences in each
of these traits therefore correspond to variation in one’s general style of optimiza-
tion with regards to the trade-off between threat-management and reward-seeking
behaviors.

6.3 Openness and the problem of cognitive framing

Trait Openness has shared variance with trait Extraversion, which, on the neu-
rological level, can be attributed to the fact that both are likely dopaminergically
regulated (DeYoung, 2013). Whereas DeYoung refers to Extraversion as the trait
responsible for behavioral exploration, he construes trait Openness as the functional
basis for cognitive exploration (DeYoung, 2013, 2015). CBST therefore defines trait
Openness as the parameters on the mechanisms designed to respond to the incen-
tive reward value of information (DeYoung, 2013, 2015). High scorers tend to be
creative and outside of the box thinkers. They gravitate toward abstract ideas, enjoy
intellectual discussions, and like novel and aesthetic experiences (McCrae & Costa,
2003). Low scorers, on the other hand, tend to be more concrete, conventional, and
literal in their thinking. Openness is adaptive in contexts whereby the problems are
ill-defined and creative engagement with information is rewarded (e.g., creating an
art project or a novel theoretical framework). Conversely, Openness is less adap-
tive in contexts wherein problems are relatively well-defined and what is rewarded
instead is the rote application of already known rules, principles, and knowledge
(e.g., taking phone calls, booking appointments, etc.).

On our account, trait Openness is conceptualized as a constraint that functions
to optimize the flexibility of one’s cognitive framing. The two aspects of Open-
ness that achieve this optimization are Intellect and openness (with a lowercase
“0”) (DeYoung, 2015). DeYoung (2015) explains that openness “has been linked to
implicit learning,” which is the “automatic detection of patterns in sensory experi-
ence” (p. 45). On the other hand, “the mechanisms of Intellect appear to be respon-
sible for producing logical and causal knowledge about the world” (DeYoung, 2015,
p- 45). We thus conceptualize openness as an enabling constraint that picks up on
and makes salient correlational patterns through implicit learning, and Intellect as
a selective constraint that extracts causal signal from correlational noise. Together,
these two aspects dynamically optimize for the relevance of one’s cognitive fram-
ing by varying the flexibility and fit of one’s frames to the situation. Trait Open-
ness is thus optimally gripping over cognitive possibilities for framing and realizes
relevance when the opponent-processing of its two aspects is done in a contextually
sensitive fashion.

6.4 Agreeableness and the problem of social harmony

Trait Agreeableness “represents the general tendency toward cooperation and altru-
ism, as opposed to exploitation and lack of concern for others” (DeYoung, 2015,
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p. 46). Agreeableness is thus a social trait and corresponds to the parameters on
the processes for coordinating and prioritizing one’s own needs and desires with
those of others. Accordingly, too much agreeableness risks having one’s own needs
neglected whereas too much disagreeableness risks neglecting the needs of others.

The two aspects of Agreeableness that achieve optimization are Compassion and
Politeness. Compassion involves bottom-up (involuntary and automatic) processes
that promote prosocial behavior (such as feelings of compassion and empathy),
whereas Politeness involves the top-down (voluntary and conscious) regulation of
anti-social behaviors (such as anger and competition) (DeYoung, 2015, p. 46). We
thus conceptualize Compassion as an enabling constraint of pro-social possibili-
ties and Politeness as a selective constraint that makes pro-social possibilities more
probable by eliminating anti-social possibilities. Through the opponent-processing
of its two aspects, trait Agreeableness is therefore optimally gripping over possibili-
ties for social harmony and realizes relevance in this domain when its processing is
done in a contextually sensitive fashion.

6.5 Conscientiousness and the problem of ordering and planning

CBS5T defines the final trait, Conscientiousness, as ‘“variation in the mechanisms that
allow people to follow rules and prioritize non-immediate goals” (DeYoung, 2015,
p. 45). DeYoung observes that the interaction between Conscientiousness and traits
Extraversion and Neuroticism is multifaceted and elaborates:

The mechanisms of Conscientiousness are likely to have complex interactions
with the reward-seeking and defensive motivational systems related to Extra-
version and Neuroticism (Corr et al., 2013). In one situation, Conscientious-
ness might encourage suppressing an emotional reaction to a minor threat in
order to pursue a non-immediate or abstract goal. In another situation, how-
ever, it might amplify attention to a very similar threat, if the latter was likely
to interfere with the larger goal. Similarly, Conscientiousness should suppress
reward-seeking that is a distraction from larger goals but encourage reward-
seeking that furthers those goals. (DeYoung, 2015, p. 45)

DeYoung (2015) elaborates that Industriousness and Orderliness, the two aspects
of Conscientiousness, “appear to reflect the distinction between prioritizing non-
immediate goals and following rules” (p. 45). Together, he claims, the two aspects
function to regulate motivational stability across time by either motivating work
towards a long-term goal (Industriousness) or reducing distractibility (Orderliness).
Too much conscientiousness risks neglecting all and any sources of immediate grat-
ification whereas too little conscientiousness risks undermining the realization of
longer-term goals of potentially greater value. Conscientiousness is optimal when
the prioritization of long versus short-term goals is done in a contextually sensitive
fashion.

On our account, therefore, Conscientiousness is a constraint in the human cog-
nitive economy that is optimally gripping over the ordering and planning of
goals existing on different timescales (Rueter et al., 2018). We conceptualize
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Industriousness as an enabling constraint that functions to generate possibilities
toward the realization of long-term goals, and Orderliness as a selective constraint
that reduces potential distractors that may hinder the realization of long-term goals.
Our thinking is in line with the empirical evidence according to which Industrious-
ness is negatively related to Neuroticism and positively related to Extraversion (and
hence motivated by greater sensitivity to potential rewards), whereas Orderliness is
positively related to Neuroticism and negatively related to Extraversion (whereby
rules are construed as protective strategies against defensive reactions to uncertainty,
which may distract from the pursuit of goals) (Rueter et al., 2018).

6.6 Meta-traits stability and plasticity and the meta-problem of entropy

A fundamental problem facing cognitive agency is that the world is entropic whereas
the frames by which the world is interpreted and rendered sufficiently predictable are
static (DeYoung, 2015; Peterson, 1999; 2007; Thompson, 2007). This is a version of
the frame problem discussed in Sect. 4. As such, when confronted with uncertainty,
a decision must be made either to accommodate the world by changing one’s frames
or else to assimilate it into one’s already existing frames. Neither strategy is totally
effective, yet both are necessary and happen to be complementary to one another.
In CBS5T, it is the two meta-traits, Plasticity and Stability, which exist at the highest
level of personality, that are functioning to meet each of these goals. Stability, which
explains the shared variance of Conscientiousness, Agreeableness, and Neuroticism,
is an adaptation to the inherently threatening value of uncertainty and functions to
meet the goal of security by managing or reducing threat. On the other hand, Plastic-
ity, which explains the shared variance of Openness and Extraversion, is an adapta-
tion to the incentive reward value of uncertainty (behaviorally and cognitively) and
functions to meet the goal of reward by promoting exploration.

On our account, meta-traits Stability and Plasticity are functionally isomorphic
to the higher-order constraints of Efficiency and Resiliency in RR, respectively.
What distinguishes the meta-traits and the original higher-order constraints is essen-
tially the timescales at which they occur: whereas the meta-traits evidently pertain
to trait-level dynamics (longer timescales), the higher-order constraints can be said
to pertain to state-level dynamics (shorter timescales). This is to say, when consid-
ered from the timescale of traits, Efficiency corresponds to meta-trait Stability and
Resiliency corresponds to meta-trait Plasticity. However, whereas in the original RR
formulation, the higher-order constraints functioned by varying the possibilities for
action available to the cognitive economy at any given point in time, at the level of
traits we find it plausible that Stability and Plasticity are functioning to vary per-
sons’ dispositional tendencies or styles of optimally gripping their worlds. On the
whole, we suspect that the opponent-processing of the two meta-traits (and the Big
Five nested therein) is optimizing the person’s style of grip over their problem land-
scape and their relationship with uncertainty in each of the five (trait-level) domains.
Let us elaborate on what we mean by this.

Phenomenologically, we imagine that as a selective constraint, meta-trait Sta-
bility enacts a style of skillful coping that pushes for relatively enduring patterns
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of person-situation fit. Stability is thus well-adapted mainly to contexts that are
relatively static and unchanging and is also less metabolically costly. Moreover, it
organizes patterns of enactment that are not only well-adapted to stable contexts but
are likely to promote stability in contexts that are in flux (e.g., Conscientiousness
may add structure to an unpredictable situation, Agreeableness may promote social
harmony in a time of conflict, Emotional stability may reduce distractibility from
reward-seeking). On the other hand, we imagine that meta-trait Plasticity enacts a
complementary style of skillful coping that is pushing, instead, for greater evolvabil-
ity of the person-situation fit. Specifically, we conceptualize Plasticity as an enabling
constraint that promotes cross-contextual flexibility (e.g., Extraversion promotes
opportunism through behavioral exploration, Openness promotes cognitive flexibil-
ity through complexity in processing). Thus, Plasticity functions by organizing pat-
terns of enactment that are not only well-adapted to dynamic contexts but might also
promote change in contexts that are relatively static (e.g., making jokes or creating
novel scientific theories, both fulfil this function in their respective domains). Yet it
is for this reason that Plasticity necessarily places the system into a more metaboli-
cally costly state, thereby risking the system’s Resilience (at the state level) if main-
tained as a long-term strategy. In light of these claims, we think that the autopoieti-
cally embodied human mind is doing RR at the highest level of analysis when it is
optimizing the trade-off between Stability and Plasticity in a contextually sensitive
fashion. A well-functioning personality is thus one in which the Big Five are pro-
moting both Stability and Plasticity optimally (DeYoung, 2015, p. 46). Conversely, a
dysfunctional personality is one that has fallen prey either to Rigidity (the pathologi-
cal pole of Stability) or to Instablity (the pathological pole of Plasticity) and is no
longer optimally gripping its problem landscape (DeYoung, 2015).

7 EB5T Beyond cognition and personality

Evolutionary forces seem to favor Efficiency over Resiliency-based strategies for
coping, since metabolic resources are limited yet vital to our continued survival.
How is it that human beings exemplify such a degree of Plasticity, then, despite all
biological odds? It is likely that the optimization of this trade-off is not merely tak-
ing place at the level of individual personality functioning (between meta-traits Sta-
bility and Plasticity within an individual), but also between individuals, at the level
of the population or group. Not all individuals can exhibit high levels of Plasticity
in their functioning as that would be too metabolically costly and disadvantageous.
But if just enough individuals exhibit relatively high levels of Plasticity, while the
rest tend toward Stability, then the group as a whole will achieve a degree of resil-
ience in its distributed processing that might not be true of its particular individuals,
thereby attaining optimality in the trade-off between Stability and Plasticity. In other
words, the group as a whole becomes a “master of all trades.” Hence, we theorize
that personality type variation within populations of individuals is evolution’s way
of optimizing the fundamental trade-off between Plasticity and Stability, namely by
securing a degree of Plasticity (and Resiliency) at the level of groups through means
of distributed cognition, while maintaining individuals’ metabolic costs within an
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optimal range of expenditure by pushing for Stability (and Efficiency) at the indi-
vidual level.

We would predict that due to this evolutionary bias toward Stability, there would
be a greater preponderance in individuals toward Rigidity (and various forms of
psychopathology that stem from Rigidity), but that the negative effects of this bias
would likely be ameliorated through social means by the Resilience introduced
through the distributed cognition of the group (e.g., through the development and
inheritance of cultural norms, rituals, social practices, healing practices like psy-
chotherapy, etc.). To this end, we hypothesize that culture comes in to fill this void
by off-loading the problem of framing from the individual to the group, so as to
ease the cognitive load placed on each particular individual and reduce metabolic
expenditure. This is to say, culture functions as a mechanism for solving the frame
problem and evading combinatorial explosion for the individual through means of
distributed cognition: it is one of the forces that provides individuals with “ready-
made” frames for optimally gripping the world so that they are not overwhelmed
with having to do all of the gripping individually and from the ground up. Here, we
think that Ramstead et al.’s (2016) work at the intersection of cultural anthropology,
enactivist cognitive science, and predictive processing, is particularly germane for
conceptualizing how Stability and Plasticity-based dynamics unfold at the level of
groups and feed into the individual cognition of their members. Although this is not
a point of connection we can explore or develop in our paper, we see it as a worth-
while direction for EBST to move toward in the future when broaching questions of
cultural diversity from a cognitive science lens as well as exploring the continuity
between (embodied) cognition, personality, and culture, more broadly.

8 Conclusion

The guiding theme of this article has been that a theoretically mature enactivism
is bound to be humanistic in its articulation, and only by becoming more human-
istic can enactivism more fully embody the non-reductionist spirit that lay at its
foundation. We have sought to bring forth such an articulation of the embodied-
enactive mind by developing an enactivist theory of personality, EB5T, through
a massive synthesis of core concepts from personality theory (CB5T), cognitive
science (RR), and phenomenological philosophy (optimal gripping). In short,
EBST explains the immanent teleology of the autopoietically embodied human
mind as a kind of full-scale optimal gripping process that is achieved along the
five major dimensions of personality, which are said to describe universal human
structures. We have sought to demonstrate that personality traits are dispositional
tendencies for how we come to optimally grip our distinctly human worlds and
that individual differences in personality are reflective of stylistic differences
in optimal gripping tendencies between human beings. To the degree that these
structures (the traits and meta-traits) are indeed universal, we therefore believe
that our theory offers a viable path forward in advancing enactive cognitive sci-
ence beyond the life of a cell and into the mind of a person, a longstanding hope
and ambition held by proponents of the enactive approach. Moreover, through our
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discussion of EBST and distributed cognition, we have introduced a novel angle
from which to consider the adaptive functionality of traits, namely that of group-
level optimization, thereby establishing a direct continuity between biology,
cognition, personality, and culture. This extended continuity hypothesis forms
an area of research that is fertile with the possibility of interdisciplinary engage-
ment, though we are especially eager to see such engagement from proponents of
CB5T, like DeYoung, whose contributions to a cognitive scientific understanding
of personality function have thus far been ground-breaking and deeply informa-
tive of our own work.

Before concluding, we think it important to also discuss the relevance of EBST
for (1) personality research and (2) clinical psychopathology and psychological
assessment practice. With regards to the former, we believe that EB5T—particu-
larly in virtue of its phenomenological foundations—affords a technical means of
reconceptualizing personality traits from properties that are internal to oneself to
ways in which one tends to participate in and experience one’s world. As a means of
capturing the world-involving nature of personality, therefore, we think that it might
be appropriate to shift from the language of describing personality traits in terms
of structures and functions to a language that describes them as styles of world-
enactment (Fischer, 1994). Accordingly, such a reconceptualization bears important
implications regarding the nature of person-situation interaction, whereby person
and situation are no longer to be understood as apart from each other, but as mutu-
ally inseparable parts of the same dynamical whole.

With regards to psychopathology, EBST advances a criterion of psychological func-
tion and dysfunction in optimal gripping terms. On the one hand, EBST agrees with
CBST that trait measures on their own do not necessarily indicate psychopathology
(DeYoung & Krueger, 2018; DeYoung & Weisberg, 2018). Yet EBST departs from
CBS5T by endorsing an understanding of traits as fundamentally situated and world-
involving. The implications of adopting a situated understanding of trait function are
twofold. First, that as predispositions for skillful coping, all traits are optimal only in
some contexts but not in others. And second, that dysfunction—or suboptimal grip-
ping—ensues when situational demands exceed a trait’s (finite) capacity to adapt. For
example, we can imagine how opportunity-seeking behaviors that are motivated by
Extraversion can be adaptive in low-risk contexts (e.g., partying with friends) but can
become problematic when risk levels are significantly higher (e.g., partying with friends
amidst the COVID pandemic) and what is rewarded instead is prudence (e.g., remain-
ing at home and in small groups). Since traits tend to be stable across contexts (McCrae
& Costa, 2003), whether they act as functional (optimal) or dysfunctional (suboptimal)
depends on how well they fit with and are able to meet the unique demands of the situ-
ation. Using tests that are derived from the Big Five (e.g., NEO-PI-R) diagnostically
thus requires having working knowledge of the client’s context and personality traits in
order to determine if there is a mismatch of the two.

On the basis of these theoretical principles, we advance four testable hypothe-
ses with regards to possible diagnostic uses of the Big Five for the assessment of
psychopathology:
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e H1: Mismatches in what a situation calls for (e.g., prudence) and how a trait is
designed to function (e.g., opportunistic behaviors motivated by high Extraver-
sion) will lead to dysfunction and cause psychological distress (e.g., the “Lonely
Extravert”)

e H2: Individuals will form cognitions (e.g., beliefs and judgments) about their
experiences of distress (e.g., “I feel alone in this pandemic” or “no one wants to
spend time with me”)

e H3: Individuals’ cognitions will relate thematically to Big Five traits that are
entailed in the underlying mismatch (e.g., Extraverts’ concerns around feeling
lonely will naturally reflect a frustration of their need for social engagement),
thereby implicating the potential source(s) of dysfunction; and

e H4: Sources of trait-situation mismatch can be identified in patients’ descriptions
of what is bothering them

In light of these hypotheses, how might an EB5T-inspired approach to assessment look
in practice? Let us consider one such possibility before concluding. After norming inter-
viewees’ scores on the NEO and generating their profiles, assessors could begin by adopting
a collaborative approach and enlisting interviewees in the sense-making process to reach
meaningful understandings of the findings together (Fischer, 1994; Finn et al., 2012). Con-
textualizing and thematizing interviewees’ personality profiles with real examples drawn
from their lived experience can be useful for drawing out the assessment’s full meaning and
impact during the interview process (Fischer, 1994; Finn et al., 2012). Once assessors have
discussed the scores and their possible meanings with participants, they could then pose
such questions as, “Where do you recognize yourself in these scores?”, “How might these
scores reflect your personal strengths or growing edges?”, or “When has this trait benefited
you and when has it gotten in the way?” Raising these sorts of questions will not only invite
interviewees to consider their personality functioning as it is experienced in their lives, but
also to realize the contextual nature of their individual strengths and weaknesses, and, with
it, the possibility of psychological change. Assessors could then follow up by having inter-
viewees imagine what they would do differently if they were to capitalize on their particular
strengths while working to improve their weaknesses, thus hitting on the most central tenet
of our theory: optimization.

Evaluating the plausibility of our theoretical contribution will ultimately require explor-
ing and testing ways that EB5T can be used to (systematically) inform assessment and inter-
vention procedures in clinical and non-clinical settings. Our illustration in the previous para-
graph serves only as a hypothetical example of what is otherwise an empirical question. The
broad aim of future studies should be to develop methods of assessment that are directly
geared at facilitating optimization, or optimal gripping, in line with the various principles
outlined by our theory (e.g., opponent-processing, trade-off relationships, etc.).

As an alternative to CBS5T, it is also important to discuss possible points of convergence and
divergence between EBST and its predecessor. One possible critique of our enactivist refor-
mulation of CB5T is that CB5T is already inherently enactivist as per Safron and DeYoung’s
(2020) recent work in integrating concepts from CB5T with the free energy principle (FEP) and
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active inference (Al) framework—both of which have been thoroughly explored and situated
in an enactivist context (e.g., Engel et al., 2015; Gallagher, 2017; Kirchhoff, 201 8).5 Put differ-
ently, the question stands as to what degree CB5T is already enactivist and whether EBST is
able to contribute anything truly unique or significant to the picture that can differentiate it from
CBST. We offer the following remarks in response to this set of concerns. First, although both
frameworks employ concepts from dynamical systems theory in their explanatory pursuits (e.g.,
recursive processes of self-organization), we believe that EBST currently has a theoretical edge
over CBST at least insofar as EB5T’s account of cognition (i.e., RR as optimal grip) explic-
itly circumvents one of the most notorious and central problems in all of cognitive science: the
frame problem. We admit, however, that we do not see this as a permanent limitation for CB5T.
Indeed, we believe that there is significant potential to integrate RR theory with an enactivist
reading of the FEP-AI framework that was recently used to ground CBST (Safron & DeYoung,
2020), in which RR could be explained more specifically as a function of precision-weighting
differences in how cognitive economies optimize various trade-offs among their hierarchically
organized predictive processes. Such an integration would at least in principle inoculate CBST
against the frame problem through its grounding in RR while demonstrating further conver-
gence between CBST and EBST toward an understanding of personality trait function in predic-
tive processing terms.

In addition to this point, Safron and DeYoung (2020) have noted potential cor-
respondences between CB5T’s meta-traits Stability and Plasticity and FEP-AI’s
respective optimization for the extrinsic value of satisfying prior preferences and the
intrinsic value of epistemic exploration. This is highly consistent with our suggested
correspondence between Stability and Plasticity and the higher-order constraints of
Efficiency and Resiliency in the RR framework, which grounds EBST. Such cor-
respondences between independently developed concepts in EBST, RR, CBST, and
FEP-AI are non-trivial and provide much stronger grounds for confidence in the
concepts utilized in these frameworks than any one of these frameworks is able to
establish in isolation. Such a degree of convergence not only adds plausibility to
EBS5T, RR, CB5T, and FEP-AI but also provides further support for potential com-
patibility between and integration of EB5T and RR with what is arguably the first
unified paradigm for formal modeling in the mind and life sciences: FEP-AI. More-
over, it affords points of further dialogue between proponents of CB5T and those
working in the enactivist paradigm—for example, by affording a means of concep-
tualizing optimal grips, which are a fundamentally enactivist concept, in predictive
processing terms.

Despite these various points of convergence between EBST (and RR) and CBST
(and FEP-AI)—and especially CB5T’s extant enactivist leanings—we believe that
what distinguishes EBST from CBS5T philosophically is the former’s phenom-
enological conceptualization of personality traits and the applicability of such

5 Despite these apparent alliances between FEP-AI and enactivist thought, some have recently contended
whether the implicit assumptions of the free energy approach (FEA) are indeed compatible with many
of enactivism’s own core concepts (e.g., adaptivity; see Di Paolo, Thompson, & Beer 2021). It is beyond
the scope of our paper to review these debates and to provide definitive solutions. Our purpose in mak-
ing mention of this is simply to note that the degree of compatibility between enactivism and FEA—and
therefore of CBST, which makes use of FEA—is not settled but ongoing.

@ Springer



372 G. Hovhannisyan, J. Vervaeke

understandings to clinical practice. Whereas for CB5T traits reside in a person,
EBST makes possible a different kind of hermeneutic engagement with human per-
sonality altogether. According to EB5T and its world-involving conception of traits,
if we wish to better understand who someone is, we must look beyond their person-
ality measures and turn to their world. As we have argued, individual differences
in personality do not merely reflect differences in optimal gripping tendencies but
also differences in styles of world-enactment—a structural feature of personality
that is irreducible and must be taken into account by clinicians wishing to helpfully
intervene in persons’ lives. Conversely, CB5T is grounded in a family of traditions
whose philosophical spirit is not fundamentally enactivist precisely because it lacks
a phenomenological foundation—a foundation without which it cannot (in princi-
ple) claim to be non-reductionist in the exact sense that enactivism (at least the vari-
ety with which we have aligned ourselves here) seeks to be.® Of course, it is possible
to derive phenomenological understandings of trait differences on the basis of CB5T
in order to bridge this gap and, accordingly, to afford the kinds of clinical under-
standings made possible by EBST. But the moment one does this, one has already
departed from the province of CB5T and entered that of EB5T, for one is now con-
ceiving of personality in the same radical (non-reductionist) spirit that enactivism
had originally adopted in relation to human experience. On our view, it is precisely
because of its phenomenological foundation that EBST is properly enactivist and
CBS5T is not (despite its various enactivist sub-elements, e.g., FEP-AI). And it is
precisely the gap between the human mind’s organizational and phenomenological
properties—a gap that is of central importance to the enactivist, not cybernetics,
paradigm—that we have sought to bridge through our theoretical contribution. In
this light, we strongly believe that our article exemplifies the kind of interdiscipli-
nary dialogue that was first set in motion by Varela et al. (1991) some thirty years
ago, and we hope that it will act as a roadmap for those wishing to engage with
human experience and personality in a similar light.
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