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Abstract The extended mind hypothesis (Clark and Chalmers in Analysis 58(1):7–
19, 1998; Clark 2008) is an influential hypothesis in philosophy of mind and
cognitive science. I argue that the extended mind hypothesis is born to be wild. It has
undeniable and irrepressible tendencies of flouting grounding assumptions of the
traditional information-processing paradigm. I present case-studies from social
cognition which not only support the extended mind proposal but also bring out its
inherent wildness. In particular, I focus on cases of action-understanding and discuss
the role of embodied intentionality in the extended mind project. I discuss two
theories of action-understanding for exploring the support for the extended mind
hypothesis in embodied intersubjective interaction, namely, simulation theory and a
non-simulationist perceptual account. I argue that, if the extended mind adopts a
simulation theory of action-understanding, it rejects representationalism. If it adopts
a non-simulationist perceptual account of action-understanding, it rejects the
classical sandwich view of the mind.

Keywords Extended mind . Action-understanding . Simulation theory . Non-
simulationist perceptual theory . Embodied intersubjectivity . Representationalism .

Dynamical systems . Perception . Action . Social cognition

Introduction

The extended mind hypothesis has officially been in town for more than a decade.
Clark’s Supersizing the Mind (2008) marks 10 years since the publication of the
extended mind proposal by Clark and Chalmers (1998). The view that the mind
oozes out of the boundaries of the brain to encompass the body and the environment
of the situated agent has been described under various names, e.g. vehicle

Phenom Cogn Sci (2011) 10:377–397
DOI 10.1007/s11097-011-9198-y

N. Gangopadhyay (*)
Center for Subjectivity Research, University of Copenhagen, Njalsgade 140-142, 2300 Copenhagen
S, Denmark
e-mail: niveditag@hum.ku.dk



externalism, active externalism, how externalism and enabling externalism (Hurley
1998, 2010).1 In this paper, “vehicle externalism” and “extended mind” are used
interchangeably. The original formulation of the extended mind hypothesis defends
it in the context of a particular type of mental states, namely, beliefs. Clark and
Chalmers spell out the proposal as follows, “…we will argue that beliefs can be
constituted partly by features of the environment, when those features play the right
sort of role in driving cognitive processes. If so, the mind extends into the world.”
(Clark and Chalmers 1998, 12). The primary motivation for the extended mind
hypothesis comes from three sources: (1) thought experiments, (2) everyday use of
artefacts and (3) promising application of the extended cognition hypothesis in the
domains of robotics and artificial intelligence.

In this paper, I argue that the extended mind hypothesis is born to be wild. It has
undeniable and irrepressible tendencies of flouting certain grounding assumptions of
the traditional information-processing or computationalist/representationalist para-
digm in philosophy of mind and cognitive science, the paradigm which took over the
field following the publication of David Marr’s Vision (1982). I claim that going
radical in some way is inevitable for the development of the extended mind
approach. To defend the claim case-studies from social cognition are presented
which not only support the extended mind proposal but also do so only by bringing
out the proposal’s inherent wildness. In particular, the paper focuses on cases of
action-understanding and discusses the role of embodied intentionality2 in the
extended mind project. It explores the embodied engagement between intentional
agents in search of an account of action-understanding which grounds the extended
mind proposal. It discusses two theories of action-understanding as potential
candidates for exploring the extent to which the extended mind hypothesis finds
support in cases of embodied intersubjective interaction. These are: (1) the
simulation theory (Gallese et al. 1996; Goldman 2006) and (2) a non-simulationist
perceptual account of action-understanding (Gallagher 2008; Gallagher and Zahavi
2008).3 I argue that no matter which theory of action-understanding the extended
mind hypothesis adopts to marshal the support it finds in cases of embodied

2 “Embodied intentionality” refers to the kind of intentionality that characterises our skilful bodily coping
with the world. Much contemporary discussion of embodied intentionality is inspired by Merleau-Ponty’s
(2002) idea of “motor intentionality”. He writes, “...my body appears to me as an attitude directed towards
a certain existing or possible task.” (p.114). Again, “…the recognition of something between movement as
a third person process and thought as a representation of movement- something which is an anticipation
of, or arrival at, the objective and is ensured by the body itself as a motor power, a “motor project”…a
“motor intentionality”….”(pp.126-127).
3 Theory–theory approaches to mind-reading (Gopnik and Wellman 1994; Baron-Cohen 1995) fall outside
the scope of the present paper because they primarily focus on how we attribute propositional attitudes to
others rather than how we understand the other’s embodied intentionality.

1 The extended mind hypothesis I shall consider in this paper is not concerned with providing a definition
of the mind or a mark of the mental. I shall follow Clark’s (2008) and Chalmers’ (2008) pragmatic insight
that where one sets the boundaries of the mind is largely a matter of what one wants to explain. This paper
is also not concerned with metaphysical views which challenge the division between the mind and the
world and stress their co-emergence (Thompson 2007; Zahavi 2008). I shall follow the original hypothesis
of the extended mind theorists (Clark and Chalmers 1998) that some cases of ongoing agent–environment
interaction qualify as cognitive processes in their own right even if they are not conducted entirely “in the
head” and thus an account of mental states need not be radically neurocentric.
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intersubjectivity, the hypothesis spills over fundamental traditional assumptions of
the information-processing paradigm. If the extended mind hypothesis adopts the
simulation theory to successfully ground itself in cases of embodied intersubjectivity,
then the hypothesis is no longer confined within a representationalist framework. If
the extended mind hypothesis opts for the non-simulationist perceptual account of
action-understanding, then the hypothesis challenges the “classical sandwich” model
of the mind (Hurley 1998) as upheld by the traditional information-processing
approach. I leave it up to the extended mind theorists to decide which of these two
ways of going wild in the context of action-understanding they prefer, because not
going wild is not an option for them.4

Before we begin, here is a brief sketch of the traditional assumptions which I
claim are challenged by the extended mind hypothesis in this paper. Both
assumptions are accepted by Clark and form the grounding principles of his
philosophical works. If the extended mind hypothesis goes wild, it may be a good
thing for the hypothesis itself but it will be particularly tricky to fit it in with the rest
of Clark’s (mostly) well-behaved philosophical views.

First, the traditional information-processing paradigm is built on the concept of
internal/mental representations. The intricacy of the concept of mental representation
far exceeds this simple statement about it. The notion of mental representations is the
most discussed and applied conceptual tool for explaining mind and behaviour in
traditional theories. A unanimous definition of the term “representation”, as it is used
in philosophy of mind and cognitive science, is yet to emerge. The term has been
variously interpreted as well as “updated” (Clark and Toribio 1994; Wheeler and
Clark 1999) according to the demands of the theory where it is used. However, in
general, appeal to the notion of mental representations for explaining the mind
remains the distinguishing feature of traditional theories. Indeed, discarding the idea
of mental representations is often the first step taken by non-orthodox views when
they attempt to construct theories outside the traditional paradigm (Noë 2004, 2010;
Chemero 2009; Garzón 2008). A recent general definition of mental representation
offered by Dietrich and Markman (2003) somewhat captures the gist of the notion.
They write, “…a representation is any internal state that mediates or plays a
mediating role between a system’s inputs and outputs in virtue of that state’s
semantic content. We define semantic content in terms of information causally
responsible for the state, and in terms of the use to which that information is put.”
(Dietrich and Markman 2003, 97). A theory stepping out of the traditional school of
thought by rejecting the notion of mental representation rejects a notion broadly
resembling the above-mentioned definition.

Second, traditional information-processing approach upholds a strict separation
between perception, action, and cognition or between sensory, motor, and cognitive
processes. The traditional model of the mind where perception, action, and cognition
proceed as virtually independently of each other is dubbed “the classical sandwich”
view of the mind (Hurley 1998, 2001, 2008). Hurley describes the classical

4 The purpose of the present discussion is not to evaluate the respective explanatory advantages of the
simulationist and the non-simulationist perceptual accounts of action-understanding. The goal is to explore
whether either account of action-understanding fares any better than the other in keeping the extended
mind hypothesis in line with the assumptions of the traditional information-processing paradigm.
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sandwich as follows, “First, perception and action are seen as separate from each
other and as peripheral. Second, thought or cognition is seen as the central core of
the mind. The mind decomposes vertically into modules: cognition interfaces
between perception and action. Perception and action are not just separate from one
another, but also separate from the higher processes of cognition. The mind is a kind
of sandwich, and cognition is the filling.” (Hurley 2001, 3). A host of recent non-
orthodox theories of perception and cognition are reactions against the classical
sandwich conception of the mind (Hurley 1998, 2001, 2008; Noë 2004; O’Regan
and Noë 2001; Spivey 2007).

In the present paper, I argue that, if the extended mind hypothesis adopts a
simulation theory of action-understanding to fully mobilise the support it finds in
cases of embodied intersubjectivity, then, the hypothesis discards the notion of
mental representation. If the extended mind hypothesis prefers the non-simulationist
perceptual account of action-understanding, the hypothesis violates the stipulations
of the classical sandwich model of the mind.

The following section introduces the phenomenon of embodied intersubjectivity
and presents a first sketch of its relation to the extended mind hypothesis.

Embodied intersubjectivity

The discussion of intersubjectivity has long occupied a central place in the
phenomenological tradition where it is applied to understand one’s experience of
and relation to another subject of experience. Intersubjectivity covers a wide range of
phenomena. As Zahavi writes, “Intersubjectivity doesn’t merely concern face-to-face
encounters between individuals. It is also something that is at play in simple
perception, in the use of tools, in the expression of various emotions, and in different
types of self-experience and self-apprehension.” (Zahavi 2005, p. 9).

This paper explores the possibility that certain intersubjective scenarios of
embodied engagement enable direct routes for the mind to spill over its cranial
confinements to the world. Clark and Chalmers (1998) conclude their proposal of the
extended mind by briefly touching upon the potentials of intersubjectivity in
grounding the extended mind hypothesis. They claim, for example, that in “an
unusually interdependent couple”, the beliefs of one partner can enable the other’s
mental states, just as in the thought experiment of the Alzheimer’s patient, Otto, his
notebook acts as the vehicle of some of his beliefs. Even in less emotionally
engaging situations, others can act as enabling one’s mental states, e.g. a waiter at
one’s favourite restaurant or one’s collaborator or secretary or accountant can all
embody one’s mental states. Clark and Chalmers contend that what is required for
another to act as the vehicle of one’s mental states is “…a high degree of trust,
reliance, and accessibility.” (Clark and Chalmers 1998, 17). In short, whether one’s
mental states can be enabled by other intentional agents boils down to whether
intentional agents can constitute “coupled systems” of the sort required by vehicle
externalism. What is the nature of the coupling that justifies the extension of the
mind to features of the environment? Clark and Chalmers stipulate that in cases
where a part of the world enters into problem-solving activity “…the human
organism is linked with an external entity in a two-way interaction, creating a
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coupled system that can be seen as a cognitive system in its own right. All the
components in the system play an active causal role, and they jointly govern
behaviour in the same sort of way that cognition usually does. If we remove the
external component the system’s behavioural competence will drop…. Our thesis is
that this sort of coupled process counts equally well as a cognitive process, whether
or not it is wholly in the head.” (Clark and Chalmers 1998, 8–9).

A reliable coupling between the intentional agent and features of the environment
is required for cognitive processes to be enabled by the extra-cranial environment
and thereby extend the mind into the world. In the original formulation of the
extended mind hypothesis (Clark and Chalmers 1998), the interaction between an
agent and an artefact, which counts as an extended cognitive process, usually takes
the form of the agent’s physical manipulation of the artefact to accomplish a
cognitive task. However, the scenario is not identical in case of intersubjective
embodied engagement. Rather than actual physical manipulation of another
intentional agent, embodied intersubjective interaction proceeds by understanding
the other’s embodied intentionality. Let us call this sort of “coupling” between
intentional agents “intentional attunement” (Gallese 2004). The coupling that we
shall investigate in intersubjectivity is one where intentional agents are so attuned or
connected that interactions based on the attunement constitute cognitive processing
in their own right and the vehicles of the mental states in question extend beyond the
brain into the world.

Intersubjective interactions importantly rely on understanding the embodied
engagement of the other intentional agent.5 Some scenarios of embodied
engagement present promising avenues for demonstrating how an intentional agent
can act as the vehicle of another’s mental states. In this paper, we shall explore two
types of embodied intersubjective interactions, namely, gestures and facial
expressions in emotions.

First, consider the case of gestures. Clark (2008) extensively discusses the role of
bodily gestures in thinking and reasoning. He argues that, in some instances,
gesturing functions not only as an aid to thinking but also constitutes a non-neural
cognitive activity which is part of the thought process itself. Clark focuses on
gestures mainly as a case of non-neural cognitive process for intra-personal thinking.
However, gestures also play a similarly important role in inter-personal cognitive
engagement. Gestures occupy a non-trivial role in communication. They are
expressive behaviours that are available to both speaker and listener. The
intersubjective nature of gestures is noted by McNeill as follows, “…one’s own
gestures [activate] the part of the brain that responds to intentional actions, including
gestures, by someone else, and thus treats one’s own gesture as a social stimulus.”
(McNeill 2005, 250). The claim that gestures are not merely dispensable accompani-
ments of communication but are themselves processes of thinking is defended by
Latour (1986), Hutchins (1995), Alač and Hutchins (2004), McNeill (1995, 2005). A
striking example of gestures as vehicles of mental states in intersubjective

5 Some authors argue that understanding embodied engagement is ontogenetically the most primitive form
of social cognition (Trevarthen 1998; Meltzoff and Moore 1998; Reddy and Morris 2004). It is an open
empirical question whether or not our most primitive understanding of others is in terms of their embodied
intentionality. However, embodied engagement, like gesturing and facial expressions, continues to play a
vital role in adult intersubjective interactions.
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interactions is provided by the cognitive anthropologists Alač and Hutchins (2004).
They examine the role of gestures in a cognitive task where scientists interact to
construct the meaning of complex fMRI images. The task dubbed “learning to see
retinotopy” involves an expert interacting with a novice with the aim that at the end
of the task the novice acquires the capacity to perceive retinotopically organised
areas on maps of the human cortex. During the task, the expert and novice see a
brain image on a computer screen in front of them. The gestures performed by the
expert constitute indispensable components in the process of explaining to the
novice how to perceive meaningful structures in the brain image. It is best described
in the words of the authors as follows, “…the expert incorporates gestures in the
meaning complex to emphasise the active nature of seeing….She moves her hands
back and forth between her body and the brain image on the computer screen, with
palms toward her and fingers spread....The gesture participates in the organisation of
speech: it highlights elements of the expert speech stream. At the same time, the
gesture is also involved in meaning construction: it fits with the idea of seeing the
maps on the brain image. The idea emerges from the interaction of the gesture with
the brain image and the action of seeing expressed linguistically.” (Alač and
Hutchins 2004, 640). The authors argue that the expert’s gestures performed by way
of enabling the novice to acquire the mastery of seeing retinotopy constitute
the process of conceptualisation and spatial reasoning by the group and thereby
lay claim to being cognitive processes in their own right. Their role as cognitive
processes is further established by the fact that they facilitate exploring the
possible relations between external representations such as charts, diagrams, brain
images, etc.

A second scenario of embodied engagement in intersubjectivity which lends
support to the extended mind hypothesis is offered by the role of facial expressions
in emotions. While the role of gestures as vehicles of mental states is discussed in
the context of particular instances of cognitive tasks, the role of facial expressions in
emotions relates more to the enabling of general cognitive capacities underlying our
experience of affective states. Facial expressions in emotions defend the plausibility
of the extended mind hypothesis to the extent that one’s ability to experience certain
affective states is largely enabled by one’s bodily expressions and observation of
similar bodily expressions in others. Cole (1998, 2001, 2009) discusses in detail the
importance of facial expressions in experiencing and communicating emotions. An
important case-study described by Cole (1998) is that of Mary. Mary, an elderly lady,
suffered a stroke which left her with several impairments like the inability to
swallow, loss of speech, and little limb movements. She also demonstrated complete
loss of facial expressions. The latter impairment went largely unnoticed at first by
Mary’s family and some doctors but gradually captured the imagination of Cole.
Along with the other impairments, Mary suffered from facial paralysis leaving her
with no recognisable expression on her face or the ability to react to others via facial
expressions, both of which contributed to the initial surmise of the doctors that Mary
was demented. Cole, intrigued by Mary’s lack of facial expressions, began to trace
the links between our faces and our personality and sense of self. Mary’s social life
steadily declined and with the decline in active engagement with others her sense of
being the individual she was seemed to gradually disappear. The seriousness of her
impairment to actively enter into interpersonal interactions is noted by Cole as
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follows, “…without the feedback and reinforcement between people that facial
gestures provide, there was little relatedness and engagement. Her loss of facial
responsiveness made her feel somehow invalidated at her very core.” (Cole 1998,
p. 10). Again, how one’s inability to understand others’ emotions via their facial
expressions leads to one’s own diminished emotional response is noted by Calder et
al. (2000). They report that patient NK suffering from Huntington’s disease
performed poorly in recognising the emotion of disgust in others’ facial expressions
and himself was less disgusted than healthy subjects when confronted with disgust
arousing situations. From this, Calder et al. conclude that the mechanisms
responsible for our understanding of other’s emotions are closely linked to those
that enable us to experience our own emotions.

Intersubjective embodied engagement like gestures and facial expressions in
emotions encourage an interpretation of the embodied engagement between
intentional agents in terms of an extended cognitive process. The other’s embodied
intentionality enables one’s mental states in a way which creates a “coupled” system
of intentional agents satisfying the requirements of an extended cognitive system
laid down by Clark and Chalmers (1998) as follows:

1. All parts of the system play an active causal role
2. They jointly govern behaviour
3. Removing the external component(s) leads to a drop in the system’s behavioural

competence
4. By satisfying the above three requirements, the coupling with the external

components plays the right sort of role in driving cognitive processes as required
by Clark and Chalmers’ “parity principle” of extending the mind to the world.6

In the above-mentioned cases of gestures and facial expressions in emotions, the
“system” is constituted by interacting intentional agents. In Alač and Hutchins’
(2004) study, the gestures performed by the expert enables the novice to acquire the
mental state of perceiving meaningful structures in brain images. Again, Calder et al.
(2000) demonstrate how the ability to perceive the other’s emotions via their facial
expressions plays an active part in enabling our own emotional response. In these
and similar cases of embodied intersubjectivity, if we remove the “external
component(s)” or the embodied intentionality of the “enabling” intentional agent,
then there will be a drop in the behavioural competence of the intentional agent
whose mental state is enabled,7 as indeed is noted by Alač and Hutchins (2004),
Cole (1998, 2001, 2009) and Calder et al. (2000). Thus, embodied intersubjective
engagements like gestures and facial expressions in emotions create the sort of

6 The parity principle states “If, as we confront some task, a part of the world functions as a process
which, were it done in the head, we would have no hesitation in recognizing as part of the cognitive
process, then that part of the world is . . . part of the cognitive process.” (Clark and Chalmers 1998, 29)
7 This paper is neutral with regard to the question whether or not some mental states are such that they
cannot, in principle, be enabled in the absence of coupling with the extra-cranial world. It follows Clark
and Chalmer’s (1998) moderate principle of extending the mind into the extra-cranial world, namely, the
parity principle as stated in footnote 6. The present paper claims that certain embodied intersubjective
interactions satisfy the requirements of an extended cognitive system based on the parity principle. To this
end, the removal of the “external components” like gestures and facial expressions is viewed as leading to
a drop in the behavioural competence of the agent whose mental state is enabled rather than as a statement
about the inadequacy of purely neural processes to generate the mental states in question.
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“coupling” or “intentional attunement” between intentional agents which satisfies the
requirements of an extended cognitive system as stipulated by Clark and Chalmers
(1998).

However, for firmly grounding the extended mind hypothesis in embodied
intersubjective interactions, it is not enough to simply demonstrate that cases of
embodied intersubjective interactions satisfy the theoretical requirements of an
extended cognitive system. The success of the extended mind programme in fully
benefitting from case-studies of embodied intersubjectivity ultimately rests on the
account of action-understanding that the extended mind hypothesis adopts. The
embodied intersubjective engagements establish a sort of “intentional attunement”
between cognitive agents whereby the embodied intentionality of one agent plays an
active causal role in enabling the mental state of the other agent. But, how are we to
understand the process of interaction (or of establishing “intentional attunement”)
between the cognitive agents such that the interacting agents create an extended
cognitive system? The key in sealing the rapport of the extended mind hypothesis
with the confirmation it derives from embodied intersubjective interactions lies in
the story the extended mind hypothesis prefers to tell regarding how or by what
cognitive mechanism one grasps the other’s embodied intentionality as expressed in
their behaviour such that the other acts as the vehicle of one’s mental state. I shall
discuss two theories of action-understanding, the simulation theory and a non-
simulationist perceptual account, and analyse their respective implications for the
extended mind project.

Let us start by looking at the simulation theory of action-understanding.

Action-understanding as simulation: implications for the extended mind

Simulation theory is widely discussed in the philosophical (Goldman 2006) and
cognitive neuroscience literature in mindreading (Gallese et al. 1996; Gallese et al.
2004; Gallese 2005). The cognitive neuroscience account describes the sub-personal
mechanisms of simulation while its philosophical counterpart details how simulation
as a mechanism of mindreading functions at the personal level. The sub-personal
level description of mindreading by simulation is in terms of automatic re-enactment
of the observed action by mirroring mechanisms in the brain. The personal-level
description of mindreading by simulation claims that the mindreader puts herself in
the other’s “mental shoes” (Goldman 2006).

The role of simulation and mirroring mechanisms has not been explicitly
addressed or extensively discussed in the context of vehicle externalism. Hurley
(2008) presents a first comprehensive attempt to link the two strands of research,
and I shall discuss the implications of her views shortly. Cognitive neuroscience,
the cradle of modern day simulation theory, is especially silent about the possible
implications of the ideas of mirroring and simulation on our understanding of the
relation between mind and the brain. The only fleeting reference to the topic is by
Gallese. He briefly addresses the issue in a reply to Rossi (2004) who expresses a
dilemma about the possible underpinnings of the mirror neuron system for the
extended mind hypothesis. On one hand, mirror neurons support an externalist
and embodied view of the mind in that they code for the perception of the goal-
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directed behaviour of others as well as for one’s own goal-directed activity. On
the other hand, the simulationist role of mirror neurons supports an internalist
picture of the mind in that the simulation can be run entirely “off-line” on internal
representations of goal states and motor programmes. Gallese (2004) acknowl-
edges the dilemma in reconciling his simulationist account of mirror neurons with
an externalist account of mind. He concedes that, in Gallese et al. (2004), the
notion of simulation is used in the sense of “internal replication” which describes
simulation as “…the brain’s ability to generate internal and environment-
independent duplicates of the properties of external objects/events.” (Gallese
2004). However, he admits that while it is a tricky issue to relate the internalist
dimension of simulation to a general externalist interpretation of what the mirror
neurons code for, it could be the case that, “…the existence of a single
mechanism could jointly serve to establish a strong internalist (or individualistic)
view with regard to simulation process and to develop a strong externalist (or
relational) view with respect to shared intentionality and understanding of
meaning.” (Gallese 2004). This may sound like a good plan for researchers
looking to reconcile the functioning of neural mechanisms with externalist
approaches to the mind. However, in the context of the extended mind, such
reconciliation is not easily achieved unless the extended mind hypothesis is
prepared to step out of the representationalist framework. The following
discussion elaborates the idea with reference to Hurley’s (2008) attempt of
reconciling a simulationist theory of action-understanding with a robust external-
ist picture of the mind.

Hurley’s shared circuits model (SCM) describes in detail the functional mechanism
of simulation by grounding it in the sensorimotor dynamics of the agent and the
environment. In SCM, the sub-personal mechanism of simulation along with those of
control and mirroring enable personal level capacities of action-understanding. Hurley
aims to account for an impressive range of phenomena inmindreading by combining the
elements of simulation and vehicle externalism in a unified research programme. She
describes the role of simulation in the shared circuits model as follows, “SCM’s central
hypothesis is that associations underwriting predictive simulation of the effects of an
agent’s own movement, for instrumental control functions, can also yield mirroring and
‘reverse’ simulation of similar perceived movements by others.…Shared dynamics for
action and perception can provide the foundations of shared dynamics for self and
others…” (Hurley 2008, 3).

In the shared circuits model, the ongoing sensorimotor dynamics between the
agent and the world is the driving factor for the simulation process. Thus,
vehicle externalism is one of the vital components of the model. Hurley claims
that the mechanism of predictive simulation is grounded in the agent’s “dynamic
online motor control” which establishes a closely coupled agent–environment
system via dynamic sensorimotor feedback. It is by being grounded in dynamic
agent–environment coupling that simulation enables capacities of action-
understanding. Thus, at first glance, Hurley’s proposal seems to furnish an ideal
simulationist account of action-understanding which ticks all the boxes for
vehicle externalism.

However, further analysis of SCM reveals that, if the extended mind hypothesis is
to derive support from cases of embodied intersubjectivity by adopting a simulation
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theory of action-understanding, then the hypothesis must challenge representation-
alist explanations of the mind. The following section elaborates the idea.

Simulation and extended mind: going wild scenario 1

The shared circuits model (Hurley 2008) is intended primarily as a model of the
neural-functional level description of a large repertoire of socio-cognitive skills. An
important feature of Hurley’s treatment of a neural-functional level analysis is her
strong commitment to externalist views about the mind. Basing the functional
description of the neural mechanisms of mindreading on the sensorimotor feedback
from the environment, she writes, “SCM’s starting point is dynamic online motor
control, whereby an organism is closely attuned to its embedded environment
through sensorimotor feedback.” (Hurley 2008, 19).

SCM emphasises the importance of sensorimotor feedback mechanisms in
enabling neural processes. The emphasis encourages modelling cognition as a
function of a full-blown dynamical system where the agent and the environment are
non-linearly coupled. Hurley states, “Feedback control is a cyclical and dynamic
process, with no nonarbitrary [sic] start, finish, or discrete steps; input is as much an
effect as a cause of output…. Control depends on dynamic relations among inputs
and outputs. Information about inputs is not segregated from information about
outputs; this blending of information is preserved and extended in the informational
dynamics of further layers. Perception and action arise from and share this
fundamental informational dynamics.” (Hurley 2008, 12).

Robust dynamical systems analyses of cognition have been gaining in popularity
over the years (Thelen and Smith 1994; van Gelder 1995, 1998; Kelso 1995; Beers
2000; Spivey 2007; Chemero 2009). However, adopting a dynamical systems
analysis of mental states entails some methodological adjustments, most notably, a
shift from deploying the notion of internal representations as explanatory of our
mental lives. Van Gelder, a pioneer of dynamical system theory, presents the new
approach as a promising alternative to traditional computational approaches. In the
new approach, “Dynamics forms a powerful framework for developing models of
cognition that sidestep representation altogether” (van Gelder 1998, 622).

For our present purposes, a recent analysis provided by Chemero (2009) and
Chemero and Silberstein (2008) is useful in understanding the implications of
applying dynamical systems analysis to extended cognitive systems. Chemero
(2009) argues that a truly extended cognitive system is necessarily a dynamical
system. In the dynamical system’s description, cognition is explained without
reference to internal representations. Chemero writes, “Radical embodied cognitive
science is a variety of extended cognitive science….In radical embodied cognitive
science, the explanation of cognition is dynamical, and (wide) computationalism is
explicitly rejected. Agents and environments are modelled as nonlinearly coupled
dynamical systems….When the system is representing the environment, one can
carve off the system from the environment, by claiming that it is the environment-as-
represented that drives the nonextended cognitive system. On the other hand, when
the agent and environment are nonlinearly coupled, they, together constitute
a nondecomposable system…” (Chemero 2009, p. 31). The “nondecomposable”
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system composed of the nonlinear coupling between agent and environment resists
representationalist explanations. Chemero claims that a dynamical systems analysis
of extended cognition is to be favoured not only for a coherent account of extended
cognition but also to avoid stalling debates with orthodox approaches. For example,
the causal-constitutive debate on the relation between embodied mechanisms and
mental states has been doing the rounds for a while. The non-orthodox camp (Hurley
1998, 2008, 2010; Noë 2004; Rowlands 2006; Wilson 2010,) states that embodied
mechanisms are constitutive of cognition but orthodoxy (Aizawa 2007; Adams and
Aizawa 2008; Block 2005) asks how do we know for sure that the embodied
mechanisms are not merely causally relevant? The debate remains unresolved and
threatens to remain so as neither side is prepared to work towards a common theory
of what counts as a merely causal element and what makes a causal element also a
constitutive one. Chemero contends that a radical non-representationalist construal
of embodied cognition is the only way out of the largely unproductive causal-
constitutive debate.8 The agent and environment coupled in a non-linear, non-
decomposable unit creates a system whose behaviour does not allow modelling as a
set of separable parts. Chemero defends the radical non-representationalist account
of embodied cognition as, “…the only sustainable version of extended cognitive
science”(Chemero 2009, p. 32).

Chemero’s proposal of non-representational cognitive science may be attractive
for a view like the shared circuits model which encourages the introduction of
dynamical systems analysis in cognitive science. However, Clark (2008) is critical of
the trend of embodied cognition leaning towards radical dynamical systems
approaches. He claims that dynamical systems accounts often fail to acknowledge
a principled distinction between “knowledge-based” and “merely physical causal
systems”. Clark maintains that the sign of a true cognizer is in the ability to de-
couple thought from the world or the ability to think and reason about the world
without directly engaging with it, and this necessitates the use of internal
representations (Clark and Grush 1999; Clark 2008). He explicitly declares that
the extended mind project does not deny that “...the mind is essentially a thinking or
representing thing.” (Clark 2008, p. 149). A successful extended mind account needs
to establish only that “…some of the thinking, and even representing, may supervene
on activities and encodings that criss-cross brain, body, and world.” (Clark 2008,
p. 149).

Clark is no stranger to the non-representationalist challenge of dynamical systems
theories. Clark and Grush (1999) argue that the complex “loopiness” of cognitive
processes encompassing brain–body–world does not add up to a denial of
representationalism because without assigning “finer-grained representational roles”
(Clark and Grush 1999, 12) to the component processes of the “loopy” system the
theory loses its explanatory power. As an answer to the dynamical theories’ non-
representationalist challenge Wheeler and Clark (1999) propose the notion of “genic
representations”. They claim that brain states represent information in a way similar
to genes representing phenotypic forms. The phenotypes coded in genes are fully

8 Hurley (2010) maintains that the causal-constitutive debate is a non-starter and dubs the debate “the
causal-constitutive error”. The dynamical systems influence on the shared circuits model seems to
motivate Hurley’s rejection of the debate.
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specified only by interaction with the biochemical and environmental factors.
Similarly, neural states are representational as specifying external states of affairs or
behaviour by operating “...within an assumed, normal ecological context of other
causally active (bodily and environmental) states and processes.” (Wheeler and
Clark 1999, 119). Wheeler and Clark’s strategy to preserve representationalist
explanations of mental states in face of the dynamical systems’ challenges yields an
account of “minimal” or “soft” representationalism (Garzón 2008). Garzón offers a
basic description of minimal representationalism as, “...a physical state is contentful
if it can be spatiotemporarily identified as causally efficacious in the connection of
the system’s input and output states in such a way that the state in question ‘hangs in
there’ while the input state it is tuned to decays or is no longer present.” (Garzón
2008, 263). The “hanging in there” nature of the state enables Clark’s mark of a true
cognizer, namely, the ability to think and reason in a de-coupled mode from the
world.

Garzón challenges Clark and colleagues’ (Wheeler and Clark 1999; Clark and
Grush 1999) introduction of minimal representationalism as a harmless ingredient in
a dynamical–representational cocktail. The following is a grounding insight of
Garzón’s elaborate and complex refutation of minimal representationalism and
support of anti-representationalism in dynamical explanations: Minimal representa-
tionalism contends that de-coupled mode of cognitive activity is enabled by the
cognizer’s ability to represent the external world. However, the idea of ‘de-coupling’
posited by minimal representationalism requires cognition to be discontinuous in a
way that it is not. Cognition has an “interactivity” component, also acknowledged by
Clark and colleagues, and spelt out by Garzón as, “...multiple level interactions take
place in a continuous fashion all the way down from high-level cognitive activity to
perception, motor control and noncognitive processes in general.” (Garzón 2008,
265). Minimal representationalism implies arbitrary carving off of enabling factors
of a cognitive state to give it the appearance of being “de-coupled” or “un-grounded”
in the organism’s interaction with the world. Thus, Garzón claims that the continuity
of the cognitive life of the organism with its embeddedness in an environment
curtails the possibility of sustaining minimal representationalism in dynamical
explanations.

It is more challenging for minimal representationalism to reply to criticisms of
“de-coupled” cognitive activity in the context of action-understanding as simulation.
Grounding the cognitive processes underlying action-understanding in dynamic
input from the world sets apart these cognitive processes from paradigm cases of de-
coupled cognitive activities like reflective thought. There is fast real-time grasping of
the embodied intentionality of an agent in cases of action-understanding, and the
nature of the dynamic input underlying cognitive processes of action-understanding
is particularly resistant to de-coupling cognition in the manner required by minimal
representationalism.

Clark is eager to avoid the encouragement of dynamical systems analyses to flout
representationalist explanations for the future development of the extended mind
hypothesis. If the extended mind hypothesis is to make use of a simulationist
explanation of action-understanding but avoid dynamical systems explanations of
the functioning of simulationist mechanisms then it has to agree that mindreading by
simulation is enabled by a fully covert neural route rather than by bodily and
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environmental loops.9 But, if action-understanding is enabled by a fully covert
neural route, then the extended mind hypothesis surrenders the support from
embodied intersubjectivity.10 So, if the extended mind hypothesis is to utilise the
confirmation of embodied intersubjectivity via a simulation theory of action-
understanding, then it has to engage with dynamical systems accounts and the
challenge to representationalism. Thus, if the extended mind hypothesis adopts a
simulationist theory of action-understanding, the least wild scenario it envisages is to
defend minimal representationalism without succumbing to explanations in terms of
purely internal mechanisms. The worst case scenario for Clark would, of course, be the
path predicted by Chemero (2009). The task then facing the defenders of the extended
mind hypothesis is to work out exactly how slippery the slope is from the least wild to
the most wild scenario. It is not obvious that they will be able to altogether avoid going
down the slope. The morale of the story so far is that some amount of serious wildness,
so far largely resisted by Clark and colleagues, is inevitable if the extended mind is
paired with a simulationist theory of action-understanding to account for the support it
finds in cases of intersubjective embodied engagement.

Simulation theory of action-understanding is not the only game in town for
explaining the cognitive processes of action-understanding in intersubjective embodied
engagement. Of late, a non-simulationist perceptual account of action-understanding has
been attracting some interest (Gallagher 2008; Gallagher and Zahavi 2008). Does the
extended mind hypothesis remain within traditional boundaries and avoid going wild
if it adopts a non-simulationist perceptual account of action-understanding instead of a
simulationist one? The following section explores the question.

A non-simulationist perceptual account of action-understanding: implications
for the extended mind

A recent non-simulationist perceptual account of action-understanding (Gallagher
2008; Gallagher and Zahavi 2008) is partly inspired by empirical and theoretical

10 In the context of action-understanding as simulation, whether an adequate functioning of mirroring
mechanisms of the brain can be achieved by a wholly neural route is an open empirical question.
However, this does not prevent an account from construing the mechanism of simulation, in principle, as
offline processing enabled by a fully internal route, as for example, in Grush’s account. On such a reading
of simulationist mechanisms of action-understanding, vehicle externalism is unable to make use of the
instances of embodied intersubjectivity which would otherwise support it. In a purely “offline” description
of action-understanding as simulation the mechanism that drives one’s mental state of grasping the other’s
embodied intentionality is purely neural.

9 The best way to ensure that dynamical systems explanations do not creep into a simulationist interpretation of
action-understanding is by describing the functioning of the simulationist mechanisms as not grounded in
ongoing sensorimotor feedback. In other words, the simulationist system is to be taken “offline” for inputs.
Instead of grounding the function of the system on actual ongoing sensorimotor input from the world it is
grounded in counterfactual inputs internally generated by the system. When such an offline system is coupled
with appropriate “controls”, which enable the brain to distinguish between actions of self and others, it results in
a simulation theory of action-understanding that does not necessarily refer to ongoing sensorimotor feedback.
However, combining offline simulation with internal controls as the building blocks of action-understanding
encourages a significantly internalist picture of the mind. The process of action-understanding can be run
entirely on internal models and corresponds to the emulation theory described by Grush (2003, 2004). Grush
(2003) describes the internal offline process in detail in an article appropriately titled “In Defense of Some
‘Cartesian’ Assumptions Concerning the Brain and Its Operation.”
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controversies surrounding the function of mirroring mechanisms in the brain. It is
also a reaction to the idea of mindreading as grasping hidden mental states via
perception of bodily behaviour. It defends the view that perception of the other’s
embodied intentionality puts us directly in touch with the other’s mental state
without the intermediary of theories or simulation. The approach is supported by
studies in developmental psychology (Trevarthen 1985, 1998; Trevarthen and Reddy
2007; Meltzoff and Moore 1977, 1995; Reddy 1999) which have long noted that
very young infants engage in dyadic and affectively rich interactions before they can
be credited with capacities of higher-order representations of self and other. The pre-
conceptual, pre-theoretical, abilities of intersubjective interaction exhibited by very
young infants are interpreted as primitive, pre-reflective abilities of perceptually
grasping the others’ embodied intentionality. Some authors claim that perceptual
grasping of embodied intentionality is not only the most ontogenetically primitive
form of social cognition but also continues to play a central role in adult social
interaction (Gallagher 2008; Gallagher and Zahavi 2008; Reddy and Morris 2004).
Gallagher (2008) proposes the idea of “rich, smart perception” to account for the
pre-reflective, perceptual detection of the others’ mental states as expressed by their
embodied intentionality. I shall discuss this view as the “smart perception”
account.11

In the smart perception account, the “rich, smart perception”, which enables our
perceptual and pre-reflective understanding of the other’s embodied intentionality,
relies heavily on the sub-personal and personal level interdependence of perception
and action. At the sub-personal level, the interdependence is spelt out in terms of the
activity of mirroring mechanisms which fire during one’s perception of another’s
goal-directed action and during one’s own execution of the action. At the personal
level, the interdependence of perception and action is secured in terms of the
perceiver’s sensorimotor skills of environmental exploration. The two-level
interdependence of perception and action is explained by Gallagher as follows,
“Mirror resonance processes can easily be interpreted as part of the neuronal
processes that underlie social perception. That is, the articulated neuronal processes
that include activation of mirror neurons or shared representations constitute the
neural correlates of a non-articulated immediate perception of the other person’s
intentional actions, rather than a distinct process of simulating their intentions….
Furthermore, if we think of perception as an enactive process (Hurley 1998; Noë
2004; Varela et al. 1991), as involving sensory–motor skills rather than as just
sensory input/processing—as an active, skillful, embodied engagement with the
world rather than as the passive reception of information from the environment—
then it is certainly more appropriate to think of mirror resonance processes as part of
the structure of the perceptual process when it is a perception of another person’s
actions. Mirror activation is not the initiation of simulation; it subtends a direct
intersubjective perception of what the other is doing.” (Gallagher 2008, 541–542)

11 Gallagher and colleagues (De Jaegher et al. 2010) have recently proposed an “Interaction theory” of
social cognition. The present paper is, however, concerned with the particular theory of perceptual
understanding of the other’s embodied intentionality as elaborated by Gallagher (2008) and Gallagher and
Zahavi (2008) and the implications of a perceptual non-simulationist account of action-understanding for
the extended mind hypothesis.
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The smart perception view of action-understanding is in early stages of development
and much can be said for and against it. Delving into the merits and drawbacks of the
smart perception account of action-understanding is beyond the scope of this paper. For
the present discussion, I shall assume that it is possible to make at least a preliminary
case for a smart perception account of action-understanding.

The smart perception account has some immediate advantages over the simulation
theory for defending the extended mind hypothesis in embodied intersubjectivity.
First, unlike simulationist mechanisms, which in principle can be described in terms
of an entirely covert neural route (see footnote 9), perceptual cognition requires
temporally extended engagement with the object of perception which lies outside the
boundary of the skull. This is all the more pertinent for the perception of action
which usually unfolds over time. Second, there are obvious embodied mechanisms
of perception which spill outside the covert neural route, for example, saccadic eye
movements. The richly cognitive nature of some of these embodied mechanisms,
e.g. eye movements, is well-documented by the psychological and neurocognitive
studies in the field (Findlay and Gilchrist 2003; Gangopadhyay 2010). Thus, prima
facie, perception rather than simulation offers a more direct route for the mind to
leak into the world. Third, the smart perception account of action-understanding
does not necessarily push the extended mind towards blurring of crucial differences
between “knowledge-based” and “merely physical causal systems” (Clark 2008). A
perceptual account of action-understanding can be built on a theory of perception
which does not necessarily imply that the brain is not different from, for example, a
volcano in its information-processing capacity. At the same time, the account meets
the demand of the extended mind hypothesis by opening up the possibility of
including embodied mechanisms of intersubjective interactions as causally active
elements in cognitive processes.

If the extended mind hypothesis wants to make use of cases of embodied
intersubjectivity then the smart perception account of action-understanding is prima
facie more advantageous than the simulation theory. However, the smart perception
view also encourages the extended mind hypothesis to revise a traditional cognitive
science premise, namely, the classical sandwich model of perception and action. The
following section elaborates the issue.

Smart perception and extended mind: going wild scenario 2

The smart perception account is built on the claim that perception and action are
interdependent processes. In cognitive science, the interdependence of perception
and action has been variously spelt out over a range of theories, starting from the
weak interdependence view of loose and pragmatic causal interaction to the strong
claim that perception and action are co-constitutive. At one end of the spectrum, we
find theories which defend a functional dichotomy between perceptual awareness
and the perceiver’s sensorimotor engagement with the world (Milner and Goodale
1995, 2010; Jacob and de Vignemont 2010). These theories do not rule out the fact
that, in normal everyday scenarios, there is communication between perception and
action but the mechanisms of perceptual awareness are nonetheless distinct from
those of sensorimotor interaction. At the other end of the spectrum are theories
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which favour an inseparability of perceptual awareness from the perceiver’s
sensorimotor skills. This school of thought is designated by names such as
“enactivism”, “sensorimotor theory” and “actionism” (Hurley 1998; Noë 2004,
2010; O’Regan and Noë 2001; Kiverstein 2010). I shall call this group of theories
‘action-oriented’ accounts of perceptual experience.12

Clark’s view on perception lies in between the two extremes but is closer to the
functional dichotomy end of the spectrum. He critiques Noë’s arguments for the
constitutive role of sensorimotor skills in perceptual content and proposes to settle
for a less tight bond between the mechanisms of perception and action (Clark 2006).
The proposal is motivated by the desire to avoid “sensorimotor chauvinism” (Clark
and Toribio 2001) or the view that every minute difference in “low-level”
sensorimotor engagement is necessarily reflected in conscious perception. Clark
(2006) draws on empirical evidence marshalled in favour of the dual-visual systems
hypothesis (Milner and Goodale 1995) to elaborate his criticism of the claim that
perceptual content is a direct function of the perceiver’s sensorimotor engagement
with the world. However, Clark is also sceptical of a strong reading of the dual-
visual systems hypothesis which argues that conscious perception, as a whole, is
irrelevant for the guidance of action. He supports the basic functional dichotomy
between processing for perceptual awareness and processing for sensorimotor
behaviour but claims that some conscious perception is poised for the control of
rational action (Clark 2009). Clark may not be a strong defender of the classical
sandwich model of perception and action as described at the beginning of this paper.
But, if the extended mind hypothesis is to make use of the smart perception account
in cases of embodied intersubjectivity, then the hypothesis relies on a theory of
perception where perception and action are more directly and tightly coupled than as
proposed by Clark. In other words, the extended mind hypothesis would require a
robust action-oriented theory of perceptual awareness of the type hitherto criticised
by Clark.

Gallagher (2008) relies on the enactive theory of perception (Hurley 1998; Noë
2004) to ground the smart perception account. He fleshes out the enactive element in
the smart perception account in terms of the Gibsonian notion of affordances
(Gibson 1977) which has inspired the enactive theory. However, as mentioned
earlier, Gallagher’s theory of smart perception is far from complete and it remains to
be seen exactly how an enactive account of perception fits in with the theory of
smart perception of embodied intentionality.

Whether the smart perception account requires specifically Hurley/Noë’s enactive
theory of perception is an open issue. But, what the smart perception account does
need is a robust action-oriented theory of perception challenging the traditional
separation of sensory, motor and cognitive processing. The perceptual mechanism of
grasping the other’s embodied intentionality demands sharing of processing
resources between perception and action. Gallagher (2008) and Gallagher and
Zahavi (2008) claim that the mirror neuron system enables the perceptual
understanding of the other’s motor intentionality without the intervention of
simulation. If simulation no longer mediates between the perception of motor

12 It is to be noted that action-oriented theories differ among themselves on many important details, for
example, on the notion of “action” (Noë 2010; Gangopadhyay & Kiverstein 2009).
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intentionality and action-understanding, then the perceptual mechanisms of action-
understanding are virtually inseparable from motor processing for action. This
results in a robust perception-action interdependence account. Sinigaglia (2008)
elaborates on the intertwining of motor and visual input for the mirror neuron system
by drawing on observed properties of mirror and motor neurons in area F5. He
argues that the visual coding for action-understanding is built on motor cognition or
a pre-reflective understanding of the goal-directedness of one’s motor acts which
also underlies one’s ability to attribute intentionality to the other’s observed motor
acts. He claims, “The motor and visual responses of F5 mirror neurons possessed the
same goal-relatedness, that is that F5 mirror neurons were able to code the distal goal
of the pliers as the same (grasping) both from a motor and visual point view, even
when the movement of the fingers required to achieve that goal were not only
different but diametrically opposite. This finding emphasises the constitutive role of
motor goal-relatedness in the action-understanding made possible by mirror neuron
activation, indicating how the ability to visually code the goal of the observed
movements and the fineness-of-grain of this goal coding depend on the observer’s
motor expertise.” (Sinigaglia 2008, p. 24). Sinigaglia’s account reveals just how
robustly the interdependence of perception and action must be construed for
perceptual mechanisms to occupy a central role in action-understanding. It is
significantly removed from the weak, pragmatic interaction between perception and
action proposed by Clark.

Some recent studies argue for similar robust perception-action interdependence
for wider brain areas (outside the known mirror neuron system) thought to underlie
the perception of embodied intentionality. Mojzisch et al. (2006) investigated the
perception of socially relevant facial expression of smiling which elicits pre-
reflective, immediate response in the perceiver. The authors report that when the
participants viewed smiling anthropomorphic virtual characters they smiled back at
the characters almost automatically. They also smiled back when the virtual
character appeared to be smiling at someone else. Schilbach et al. (2008) further
investigated the neural network active during the perception of the smiling
anthropomorphic characters and the participants’ pre-reflective smiling response.
They report activation in the face-motor area, the cingulate cortex, the precuneus,
hippocampus and dorsal mid-brain. Schilbach et al. observe that perception of the
other’s embodied intentionality implies close interdependence of processing for
perception and processing for action. They write, “…activations of primary motor
areas also seem to automatically ‘resonate’ when we passively perceive facial
actions, the production of which would rely on these activations. There seems to be a
close link between the visual representation of face-based cues and its corresponding
motor representation…” (Schilbach et al. 2008, 45). And again, “...differential
activity in the face area of the motor cortex relates to the occurrence of involuntary
activity of facial muscles in a human observer in response to seeing socially relevant
facial expressions of a perceived other - facial mimicry - and can be understood as an
embodied response. This complex, pre-reflective response, hence, seems to involve
perceptual-motor interaction leading to the production of facial movements, which
might serve evaluative and communicative functions.” (Schilbach et al. 2008, 47).

Moreover, adult social interaction importantly depends on perceptual understand-
ing of peripersonal and extrapersonal space. Delevoye-Turrell et al.’s (2010) detailed
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neuroscientific study describes how such understanding enables successful manip-
ulation of social distance or intraspecies communication distance. The authors derive
inspiration from ethology to differentiate between peripersonal and extrapersonal
space in functional terms.13 They argue that the perception of peripersonal and
extrapersonal space is made possible by fusing of sensory and motor/action
representations. They write, “[T]he capacity to differentiate peripersonal from
extrapersonal spaces depends essentially on our ability to anticipate the sensory and
spatial consequences of deployable actions. These spaces exist only by virtue of this
potentiality.” (Delevoye-Turrell et al. 2010, p. 218).

The above-mentioned studies strengthen the smart perception theory’s insight that
if we ascribe perceptual mechanisms a central role in embodied social cognition we
have to rely on a tight coupling between the mechanisms of perception and action.
The tight coupling is not only far removed from the classical sandwich model of
perception and action but is also much more radical than Clark’s account of
occasional and loose interaction between the agent’s perceptual awareness and her
sensorimotor engagement with the world.

Conclusion

The extended mind hypothesis is an influential and much-discussed hypothesis in
philosophy of mind and cognitive science. It makes one of the strongest cases for
acknowledging the importance of agent–environment interactions in explanations
of our mental lives. However, future development of the extended mind
programme demands that the extended mind hypothesis review its commitments
to certain founding assumptions of the traditional information-processing
approach. The present paper elaborates on the idea by discussing the support
waiting for the extended mind hypothesis in cases of embodied intersubjective
interactions, notably in gestures and facial expressions in emotions. It proposes
that mobilising this support requires the hypothesis to adopt a theory of action-
understanding. However, if the extended mind hypothesis is paired with either of
the two prevalent theories of action-understanding, namely the simulation theory
or a non-simulationist perceptual account, then the hypothesis discards certain
premises of the traditional informational-processing approach. A successful
combination of the extended mind hypothesis and the simulation theory of
action-understanding is grounded in a dynamical systems style explanation of the
mind which challenges representationalism. A successful combination of the
extended mind hypothesis and a non-simulationist perceptual account of action-
understanding is grounded in a robust perception–action interdependence account
which rejects the classical sandwich model of the mind. In sum, if the extended
mind is to use the promising support from embodied intersubjectivity it has to
step out of certain traditional assumptions.

13 Peripersonal space is the space surrounding the body of the agent where the agent can interact with
objects (including other bodies) at the present moment without bodily displacement. Extrapersonal space
is the space lying outside the zone of the embodied agent’s immediate interaction and requiring bodily
displacement for future interactions.
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Non-orthodox views about the mind often combine a rejection of both
representationalism and the classical sandwich idea of perception and action
(Chemero 2009; Noë 2010; Wilson 2010). Indeed, the smart perception account of
action-understanding as developed by Gallagher is recently integrated into an
“Interaction theory” of social cognition (De Jaegher et al. 2010) which claims that
social interactive processes are explanatory of social cognition without reference to
internal representations and internal mechanisms. If it is the case that rejecting the
classical sandwich entails rejecting representationalism or vice versa then it simply
adds to the ‘wilderness’ woes of the extended mind. So, in conclusion, we can only
ask: Is the extended mind ready to go wild? The answer rests with the proponents
and defenders of the extended mind programme. But it is too disappointing to
entertain the thought that the hypothesis will indefinitely remain within some old-
school premises which are subject to increasing scrutiny on a regular basis by a large
volume of current literature in the field. We can only hope that the extended mind
programme does not ignore its explanatory potentials for some core aspects of our
mental lives. Maybe, we can count on Clark to eventually go the extra mile into a
non-orthodox wilderness. After all, he also promises us the future of natural-born
cyborgs (Clark 2004) with supersized minds.
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