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Abstract The multifaceted nature of the map animates a wide range of debates that reveal its interdisci-
plinary nature. Our goal is to overcome classical cognitivism harmonizing the fields of neuroscience, geog-
raphy, and enactivism to promote a holistic view not only of the map, but also of human beings and, more
specifically, of the dynamic subject-world relationship. We have retraced the spatiality of the body and de-
scribed the spatial dimension of implicit and explicit bodily skills and properties involved in the explora-
tion of — and engagement with — the world. We believe that maps, which present space in isolation, cannot
grasp the global quality of subjective experience: space and time are not separable concepts for a cognitive
agent engaged in the world. Finally, going beyond the theory of the extended mind to extended conscious-
ness, we argue that ecological mapping, mental mapping, and practical mapping are closely interrelated.
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corporee implicite ed esplicite implicate nell’esplorazione del — e nel coinvolgimento con - il mondo. Cre-
diamo che le mappe, che presentano lo spazio in maniera isolata, non possono cogliere la qualita globale
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1 Introduction

THE “MAP” ALWAYS NEEDS TO be contextualized, as
it animates a wide range of debates and theoretical
applications that reveal its complex interdiscipli-
nary nature. In the contemporary imagery, this
term coincides with the map understood as a hu-
man artifact, a socio-political construction, or visu-
al object that mediates the mundane experience,
extending the subject’s possibilities. In addition, as
a result of technological and scientific progress, it is
not uncommon to find this word in different con-
texts, as when referring to the brain and more spe-
cifically to cortical regions, topographic maps, and
complex interconnections of (biological and artifi-
cial) neural networks. For example, Nicosia' recent-
ly described the brain as a “multi-layered map”,
proposing a careful analysis of the methodological
continuity between geography and neuroscience.

Moreover, in her account of plasticity, Mala-
bou® adopted a cartographic metaphor to discuss
the functional relationship between the neuronal
domain and the subjective experience of the mind.
Thus, the author states that the Self, is «a synthe-
sis of all the plastic processes at work in the brain;
this permits us to hold together and unify the car-
tography of networks» .’

In an attempt to describe spatial cognition as
an integrated system, the ecological direction of
our work starts by introducing subjects as plastic
agents, underlying the emergence of dynamic pro-
cesses that arise between the Self and the world.
We will retrace the spatiality of the body - consid-
ered by phenomenologists as the zero-point of ex-
perience* — to emphasize how being a body repre-
sents the primary condition of worldliness.’
Hence, we will describe the spatial dimension of
implicit and explicit bodily skills and properties
involved in the exploration of — and engagement
with — the world. To do this, we will focus on the
evolutionary process of our species, on the bodily
structures that shape spatial abilities and, neces-
sarily, on the pressure for movement that charac-
terizes living beings.

Beyond recognizing, predicting and avoiding
risks, survival coincides with the ability to move
for short or long periods of time to achieve re-
sources (food, water, shelter) and go back to the
starting point.° The performative navigation of
each species is rooted in the structural properties
of the body, which determine the functional pos-
sibilities in relation to the perceptual world inhab-
ited by the species.” For example, ants’ spatial ori-
entation skills are based on a sophisticated naviga-
tion system that relies, among others, on a step
counter,® olfactory landmarks,” wind direction,
visual, magnetic and vibrational cues."!

This basic evolutionary drive to move clearly
involves human animals too; for our ancestors, to
some extent, «moving was thinking»."> The old-

est findings about the migrations of human ances-
tors suggest that, even before the modern expan-
sion of brain size and cognitive abilities, Homo Erec-
tus had already faced the first intercontinental
journey."” Migratory phenomena are fundamental
for the survival of many species; however, within
the realm of living creatures, the human species ap-
pears as an “ecological anomaly”.'* Human societies
have been able - through technology and language
evolution — to go beyond the limits of environmen-
tal adaptability, spreading all over the world."

Human spatial navigation is not exclusively
based on the dialectic between bodily possibilities
and environmental circumstances but is mediated
by technological systems of spatial orientation'®
and — as will be described more fully in the next
section — by material, visual, and digital maps.

The purpose of this paper is to describe spatial
cognition as a multi-layered system'” scaffolded in
temporality. We argue that, in human beings, eco-
logical mapping, mental mapping and practical
mapping are closely interrelated and together they
give rise to the “re-presentation” of the environ-
ment and, as we will see at the end, the extension
of consciousness.

2 Exploration, extension and “affordance”

The classical notion of “cognitive map”'® con-
cerns mental representations of paths, distances,
directions or, in other words, internal models of
spatial processing."” Although it has been strongly
criticized,” this idea has widely influenced the sci-
entific effort related to spatial behavior in the
fields of cognitive neuroscience® and ethology.”

Since the hippocampus is significantly involved
in the perception of space and the position of the
body placed in it, many studies focused on the in-
volvement of this area in spatial navigation and
spatial memory.”> However, as we will try to dis-
cuss, it would be a mistake to consider human spa-
tial mental abilities as disconnected from the body
and the surrounding world: the interaction with
the environment is first of all grounded and
shaped by action and can be defined as “indexi-
cal”,**i.e. based on a particular viewpoint.”

The expression of “navigation of here and now
affordances” adopted by Brincker® in the context
of her “sensorimotor maturation theory” is partic-
ularly interesting for the understanding of human
experience, especially if discussed and compared
with a navigation mode that she defines as «an
imagined, remembered or otherwise currently
counterfactual bodily space»?.

Moreover, as far as space skills are concerned,
we share with other animal species primitive neu-
roanatomical structures. However, «humans pos-
sess a tool which can greatly facilitate spatial navi-
gation: the physical map>.”® In this sense, the the-
ory of the extended mind proposed by Clark and
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Chalmers® - and currently widespread in the aca-
demic debate® - appears fundamental, as will be
described in the last paragraph.

Some authors consider “map-making” as a spe-
cies-specific human activity’' that, from a phylo-
genetic point of view, seems to date back to the
Upper Palaeolithic.”> The gradual and peculiar
evolution has allowed Homo sapiens to access —
through a functional “exaptation” of readapted
peripheral structures - language, symbolic
thought, collective meanings, institutions, and
arts.” In line with a naturalistic and embodied
conception of the mind, Pennisi* recently recalled
the work of Leroi-Gouhran® to describe how hu-
man evolution began in the feet, to emphasize the
assumption that the structural revolution preced-
ed the cognitive one.

As already mentioned, technology has been
crucial in the process of human becoming since,
according to the principle of “metaplasticity” pro-
posed within the Material Engagement Theory
(MET),* «we make things which in turn make
us».” Indeed, in the context of Paleolithic images,
Malafouris®® has described how sensorimotor en-
gagement has given rise to «a new special kind of
perception of the world not previously available>.
Similarly, Parisi*” argues that artifacts are not to be
understood as the product of representative ca-
pacity, but rather as the material pole that con-
tributes to its development, therefore:

[Our ancestor] began to see in a representa-
tional way when — as a result of the sensorimo-
tor engagement put in place — he created the
conditions for which the basic properties of vi-
sion manifest, transforming his pre-dominantly
performative-phenomenological mind into a
reflective and representational mind®

Here, it is necessary to specify that our ap-
proach does not overlap with the enactivist per-
spective proposed by Hutto and Myin, which rad-
ically excludes representations from cognition. *
Indeed, as Clark already pointed out at the end of
the last century, some tasks are always searching
for representations.”

Defining enactivism as sensorimotor engage-
ment through the world does not necessarily mean
embracing a radical approach: in line with Clark’s
definition of “action-centered representations”,
perception and action are coupled into a mecha-
nism where «perception is itself tangled up with
specific possibilities of action»,® so «action-
oriented representations [...] simultaneously de-
scribe aspects of the world and prescribe possible
actions».* The action-centered representations are
«a hybrid view in which perception sensory-motor
loops is a kind of action/representation mix>» as
«sensory-motor loops that develop in certain sorts
of situations over time as a result of experience>.*

Clark cited Ruth Millikan’s “pushmi-pullyu
representations” (PPR)* as proof of “translation”
of an environment change into a behavioral one,
characterizing something more primitive than di-
rective and descriptive representations. Moreover,
Millikan recognized in Gibson’s perceptual repre-
sentations a case of PPR:¥

Think of perceptual representations simply as
states of the organism that vary directly accord-
ing to certain variations in the distal environ-
ment. The perceived layout of one’s distal envi-
ronment is, first, a representation of how things
our there are arranged- a descriptive representa-
tion. It is also a representation of possible ways
of moving within that environment [...] The
representation of a possibility for action is a di-
rective representation. [...] There is no reason to
represent what can be done unless this some-
times effect its being done [...] PPRs are more
primitive than either purely directive or purely
descriptive representations.*

The representations proposed by Clark just
pointed out that cognitive processes require the
cognitive agent’s sensorimotor contingency, then
«cognition does not build upon universal, con-
text-invariant models of the world, but is subject
to constraints of the local spatiotemporal envi-
ronment»:* in the following sections we will see
how this statement define the map. In conclusion,
“engagement” is the keyword to understand the
role of the action, and it allows to avoid falling in-
to the abstraction so feared by the enactivism.*

In the geographical field, some authors defined

maps as “spatial practices™" “in a state of becom-

ing”,** with the aim of emphasizing the subjective
and dynamic qualities of mapping, which is rooted
in an embodied and temporalized experience of

space that unfolds mainly in action:

Maps are of-the-moment, brought into being
through practices (embodied, social, technical),
always remade every time they are engaged
with; mapping is a process of constant reterri-
torialization. As such, maps are transitory and
fleeting, being contingent, relational and con-
text dependent. Maps are practices - they are
always mappings; spatial practices enacted to
solve relational problems (eg: how best to cre-
ate a spatial representation, how to understand
a spatial distribution, how to get between A
and B, and so on).>*

From an ontogenetic point of view, maps assist
spatial planning and sensorimotor navigation by
opening fields of possibilities that are, neverthe-
less, conditioned by subjective history, affects, and
skills.>* In the scientific literature, however, there
are some accurate observations regarding this ap-
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proach that cannot be overlooked.*

With regard to this, it is not our intention to
get into the cartographic debate; rather, we want
to make some remarks about the organism-
environment co-constitution. At this level of anal-
ysis, the concept of “affordance” introduced by
Gibson,* represents a basic example, since it does
not refer to any isolated subjective quality nor spa-
tial properties, describing instead a relational pos-
sibility that arises through interactions between
the organism and his environment.

The corollary of spatial properties includes posi-
tion, size, distance, direction, shape, and movement
trajectory.”’ During the exploration of the environ-
ment, we never come across images such as those ly-
ing on a canvas, but instead, we access the infor-
mation directly; information that will be conveyed
only partially by the picture through the invariant
escorts at a precise moment, within a specific envi-
ronment, under the gaze of a given observer.*®

Today there is a broad consensus on the as-
sumption that “map practice” can be considered a
cultural universal that emerges very early in chil-
dren, along with the corollary of doodles, geomet-
ric lines, drawings.” It is interesting here to return
to Gibson’s studies, which focused on the ability of
children to engrave traces on surfaces through
what he calls “fundamental graphic act”.® The
children, once they have learned how to handle
the instruments, immediately engage in this activi-
ty. Their doodles present a series of visual invari-
ants including, for example, the quality of the
straight, the curved, the zig-zag, the intersection,
and the parallelism:*'

The traces he leaves on the paper are not just
lines, or the outlines of forms, but the distinguish-
ing features of the environment. While drawing,
he may be looking at something real, or thinking
about something real, or thinking about some-
thing wholly imaginary; in any case, the invari-
ants of his visual system are resonating.®*

We believe that Gibson’s last quote makes
clear the close intertwining of multiple spatial
modalities, actively experienced by subjects
through corporeality.®®

3 Embodied subjects engaged in spatiality

Classical cognitivism had the merit of going
beyond the behaviorist conception that consid-
ered the mind as a sort of inaccessible black box.*
However, it has given rise to a disembodied view
of the mind (comparable to a “mental sandwich”)
that prioritizes the internal seasoning attributable
to cognitive processes and neglects the motor and
sensory ones.”

Embodied cognitive science, on the other hand,
starts from the biological and physiological di-

mension of cognition, placing corporeity and sen-
sorimotor possibilities at the center of the analysis.
Thus, it is possible to speak of an embodied sub-
ject, space-time located, which actively explores
the environment through “a rich landscape of af-
fordances”,*® goal, and saliences. In this vision,
neural activity does not explain all the possibilities
and facets of the lived experience; therefore, this
approach contravenes the idea of a disembodied
subject placed within a passive environment. The
emphasis is placed on the flexibility of organisms
and the implicit drive for change inherent in the
environment. The experience is constituted in the
action of a subject who moves in a directly per-
ceived environment.” In this sense, the body rep-
resents the “vehicle of being in the world”.®® Body
properties shape perception and possibilities of
action, so it is useful to consider the human body
as structured, first of all, on three axes: head/foot,
forehead/back, right/left. Moreover, the human
being is equipped with four limbs that move and
act preferably forward.”

The exploration of the world requires the de-
ployment of specific capabilities, such as the
recognition of objects and events (“what”), their
location (“where”), and the avoidance of obstacles
(“how”).” For this reason, the visual system has
been considered primary in spatial cognition.

In the neuroscientific field, it is quick to think
about the classic distinction made by Ungerleider
and Mishkin” between the dorsal stream (“where
pathway”, delegated to objects location) and the
ventral stream (“what pathway”, involved in their
recognition). A few years later, Goodale and
Milner”* reworked this division, associating the
dorsal stream — now “how pathway” - to the ac-
tion-oriented visual process, and the ventral
stream — always “what pathway” - to the visual
process related to perception. However, as pointed
out by Gallese,” this marked separation between
perception and action seems to be problematic
and weakly supported by empirical evidence. Vi-
sion cannot be considered an activity confined in
the brain; the enactive theory of perception, in-
deed, describes it as a dynamic exploration of the
world made possible by bodily movements — of
eyes, head, limbs — which progressively triggers
changes in the sensory stimulus in virtue of the in-
terests and actions of the subject.”* Earlier, Gib-
son” had already spoken of “optic array” referring
to the changing arrangement of the environment
determined by the movements of the observer. In
this approach, therefore, perception and action are
strictly interconnected.”

Here, it is possible to think about the well-
known experiment conducted by Held and Hein”’
on two groups of newborn kittens. In this setting, a
carousel connects the environmental exploration of
two cats, one of which is free to move with its limbs
and the other — placed inside a basket — is dragged
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by the movement of the first. After a few weeks,
groups of cats benefiting from autonomous motility
showed full visual-motor capacity, unlike those re-
stricted to mere passive vision. From an enactive
point of view, this experiment is emblematic be-
cause it shows that «interacting with the environ-
ment induces the brain to develop the structures
necessary for its adequate perception».”®

Among the scientific literature, there is a dis-
tinction between “personal space” (inhabited by
the body), “peripersonal space” (immediately ad-
jacent to the body) and “extrapersonal space” (be-
yond the possibilities of the limbs). According to
Gallese,” the existence of peripersonal space
shows that space is mapped in motor terms, since
the peripersonal range is typically inhabited by
hands and mouth movements. Today, there is
agreement on the assumption that peripersonal
space is flexible and can extend to incorporate
tools.* Moreover, Gallagher® recently described
how the social experience, shared with other sub-
jects and artifacts, can modify the perception of
peripersonal and extrapersonal space. Moreover,
these latter two seem to be associated with distinct
neural correlates.*

In the philosophical, neuroscientific, and geo-
graphical fields, the notion of “spatial reference
frame” refers to the coordinates that structure the
spatial perspective. It is possible to speak of an
“egocentric frame” (which refers to the position of
something based on self-location) and an “allocen-
tric frame” (which denotes, regardless of one’ own
position, the spatial relationships between ob-
jects). Gallagher and Zahavi®® defined egocentric
space as «the perspectival space of perception and
action that is defined relative to the perceiving or
acting body». The allocentric space, instead, «is
purely objective space that can be defined in terms
of latitude and longitude>.** Although the proper-
ties of space are the same all over the world, the
way people relate to them can vary from culture to
culture. For example, while some languages use an
egocentric system of spatial reference (i.e., “turn
right”), other languages use an allocentric system,
related to the position of objects or geographical
coordinates.® So,

despite the correlated nature of the two strate-
gies, they have distinguishable characteristics
that can influence cognitive map formation
and real-world performance differently.®

More generally, during the natural flow of ex-
perience, there are contingent and flexible shifts
between these spatial frameworks. For example,
while learning a map implies the adoption of an
allocentric perspective, learning a path through
one’s own sensorimotor experience takes place in
an egocentric perspective.”’ Moreover, sense of
place,® the time spent in it, the individual person-

ality, and the presence of other individuals can
lead to the adaptable alternation of frames.

However, Gallagher and Zahavi® emphasized
how the lived experience cannot be caught only
through these spatial frames; rather, they highlight-
ed the perceptual “self-referencing” level, consider-
ing the “proprioceptive frame of reference” as the
zero-point, the “here” from which the experiential
horizon departs. Gallagher and Zahavi adopt the
distinction made by Merleau-Ponty® between “spa-
tiality of position” and “spatiality of situation”, fo-
cusing on the articulation of pragmatic actions
whose point of origin is represented by the body, so
that «I am not conscious of my body as an inten-
tional object. I do not perceive it; I am it».”’ None-
theless, what has been described so far is limited ex-
clusively to a polyhedral meaning of space which, if
taken in isolation, does not return the global appre-
hension of the experience in the world. Space, in-
deed, is connatural to time, as will be discussed in
more detail in the next section.

4|1 am “spacetime”, therefore | map

Bodily subjects are “perspective” on the world,
and then they can conceive a situation as “situated
action”.”” Additionally, Heidegger’s notion of
Dasein®® goes beyond the “objectified space”, since
phenomenology is compatible with the Umwelt**
as ontological status that sees the world as lived
from the individuals, according to the Being-in-
the-world that conceives the subject only starting
from the experience that makes a context of action
possible. Dasein needs to start from a space that is
also the time that characterizes the Being itself.”
We thus face a precise notion of space, which re-
quires the gaze of the individual collocated in both
space and time.

Following this reflection, Gell*® recognizes two
conceptions of time in philosophy, starting from a
definition of “A-series” or “B-series” events ac-
cording to McTaggart’s reflection. If the A-series
events show a dependence on the other event on
the “past-present-future” line, the B-series ones
follow a causal chain based on the “before-after”,
thus entering the awareness of needing the chro-
notope as well as the four-dimensional space con-
ceived through the theory of relativity. It is not
necessary to go into the details of the mathemati-
cal analysis required to know that dealing with
spacetime requires a four-dimension vector as the
only tool that allows us to study events. Spacetime
needs a reference system that includes a spatial but
also temporal axis.

Two B-series events are linked by a precise re-
lationship dependent on the interval that sepa-
rates them, meaning by interval an invariant
which, depending on the assumed value — positive,
negative or null - makes possible the conception
of the future, past, and present starting from a
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precise observer.

Considering this, time also shares the centrality
of the subject. Gell, in his reflection on time from
an anthropological point of view, recalls Héager-
strand and his time-map as the basis of chronoge-
ography, to conceive the environment of an indi-
vidual (which outlines his field of action and exist-
ence) and, with it, his maps, starting from spatial
elements that are compatible with his temporal
possibilities. A map is, therefore, an expression of
how the subject recognizes the geographical con-
text that belongs to him and which, consequently,
he recognizes himself in. We speak of “daily
prism” to designate that part of spacetime accessi-
ble to the individual, who has the possibility of
constituting his social Being only through move-
ment, that is both space and time.” Hégerstrand’s
model aims to insert social individuals within the
analysis through a spacetime system, defining so-
cial systems «as bundles of space/time “paths”
pursued by particular individuals (“life-lines”)»
and the population «as a network of individual
“paths” in time and space».”® This approach is a
physicalist path, but Gell identifies in the chrono-
geography proximity to sociological investiga-
tions, as well as:

a language in which it is possible to construct
permutable structural models which represents
both the spatio-temporal relationships in the
environment which are the geographers’ pri-
mary concern, and also the implicit dimension
of social ideas which are embodied in these re-
lationships.”

The importance of the fourth dimension is
traced by Gell' in Duchamp’s work, precisely in
Network of stoppages (1914), in which he recogniz-
es a spacetime map. Network of Stoppages is both a
preparatory-map for another work, Large glass,
and a sketch of Young man and girl in spring. All of
this is on a single same canvas, so the artist was
staging the author-agent:

The Network looks like a “map” because it is
part of a “map” of time. But this is can only be a
four-dimensional map. Like Bergson, Du-
champ downplays the “merely” visible, or its il-
lusionistic representation. Like Bergson, he dis-
trusts our perception “which is merely analytic
and synthetic”, and seeks instead the “current
of creative energy” (i.e. durée, or Heideggerian
“being”) which “gushes forth through matter”.
This is the fourth dimension.'”

Let us return, therefore, to the general map
problem. It seems that the map needs to overcome
the spacetime dichotomy, since space can hardly be
conceived without time. The subject indeed fixes
itself through spatial coordinates. However, the

role of the fourth coordinate is equally relevant, and
emblematic of a new reference system which, rather
than being interested in objects, focuses on events,
concerning which we take a precise position and
which presuppose an individual in a continuous re-
lationship with the environment.

When we observe a map, we also observe the
subjects who made it possible, both in space and in
time. The map is the result of an enactive pres-
ence'” of the subject that conditions the map’s
shape. A map is then a concretization of the choic-
es already made in the past by the individual.'®

Seeking further proof from the world of art
(which is, in effect, the expression of how individu-
als place themselves in the world), the optical art of
the latter half of the twentieth century concretizes
the importance of spacetime by considering the
artwork as the relationship between the active sub-
ject and the object: the kinematic elements inserted
in the artworks allow the construction of the art it-
self starting from the observer, who, placing himself
in spacetime, becomes a co-author of the artwork.
Yayoi Busama’s The Passing Winter, Julio Le Parc’s
Continual Mobile, Continual Light and Jim Lamb-
i€’s Zobop'™ are just three examples of the definitive
union between perception and action. Art becomes
a spokesperson for enactivism, proposing works
made by the exploration of the observer, who builds
his, own personal map. These artworks need the
subject’s exploration to be artistically complete, as
requested by the optical art.

5 | map, therefore | am extended

Following what has been discussed, to observe a
map also means to observe the subjects who made
it possible. The map is the result of an enactive
presence'® of the subject that conditions the map’s
shape. A map is then a concretization of the choices
already made in the past by the individual,'® that
need to be in the world as part of the system.

As final cognitive considerations, in order to
conceive the human being-map system, we sup-
port Parisi’s proposal'” to accept the theory of ex-
tended consciousness. If we introduce the notion
of consciousness as an «ecological relationship
that the organism establishes with its environ-
ment»,'” we recover the body-agent-in the world
and an enactive theory of perception that places
the maps in the ontological status of the human
species. Still following Parisi, it is not the mind
that extends, but rather the ontological dimension
of the subject. Such a conclusion shows compati-
bility with Heidegger’s notion of Dasein, the
spacetime ontological status of the individual, and
the map-nature of the cognitive agent, which pro-
pose in the world his active role, searching (and
“anticipating”,'” as requested by an autopoietic
system) continuously through the feedback typical
of the dynamical systems.
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Maps are definitely a cognitive process and
then, part of the cognitive agent. Just think of Ge-
ographical Information System (GIS) and how such
technology carries on the shape of the individuals.
According to the definition of GIS as a particular
database system (e.g. Google Maps) that allows to
collect and display both spatial® and non-
spatial''' geographical information from a prob-
lem-solving environment,'*> Capodici and Russo'"?
defined GIS as “upgraded participatory mapping”,
since they allow a tracking process which with the
map is modulated by the individual as agent. The
subject’s actions continuously process the map, so
the same destination will not produce the same
map for different users."* According to this, tech-
nologies allow what Parisi called “medial feed-
back”, based on the role of devices in the subject-
environment relationship. If the technology is
“strong” enough, it will be able to change the way
the subject experiences the world, according to a
prosthetic relationship that implements a biologi-
cal reconfiguration of the nervous system.

An example of a prosthetic relationship comes
from the neuroscientific paradigm of the rubber
hand illusion, where the subject develops a sense
of ownership towards a rubber hand appropriately
placed through a specific set up. More precisely, in
the moving rubber hand illusion,'® the subject can
observe the fake limb moving synchronously with
the movement he makes through his covered
hand. What follows is the development of a great-
er sense of ownership and sense of agency than
with no movement, particularly if the prosthetic
limb is obviously placed in a way that is compati-
ble with the body schema.'¢

Active movements, then, “help” the sense of
the presence of the subject that “is” according to
the peri-personal and extra-personal spaces he
perceives. A cognitive agent is not then a fixed en-
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tity, since he is continuously searching for feed-
back from the environment, and according to such
feedback, shows his plasticity, that is the result of
the feedback process itself.

Some MRI researches showed how spatial
memory’s improvement is the result of the enac-
tive cognitive agent: for example, a study on taxi
drivers’ orientation abilities confirmed more hip-
pocampal grey matter in subjects who passed ex-
ams for taxi driver than in ones who didn’t pass
it'”” or, even more so, in subjects with no taxi driv-
er experience.'”® Also, Maguire and colleagues'”
emphasized the grey matter’s difference between
taxi drivers and bus drivers as a consequence of
the latter’s not attentive task (bus drivers always
drive the same routes, automatically), which don’t
perform the specific role with an active status.

This plasticity justifies what Parisi calls “enactive
images” and which, in a certain sense, lead back to
the counterfactual navigation of Brincker:'* they
present what is absent and replace the mental repre-
sentations of classical cognitivism, producing ex-
tended imagery that acts as cognitive baggage for the
“predictive” processes that allow us to be in the
world, according to the affordance notion.

Following several studies that observed the link
between the activation of mirror neurons and the
notion of affordance, Brincker'?' proposed the
transition from the classic mirror system to a sen-
sorimotor system that places mirror neurons with-
in what she defines as a social affordance space.
She then recognized the contextual nature of mir-
ror neurons and their predictive role; also, these
neurons play a fundamental role in predictive and
decision-making terms and highlight the autopoi-
etic nature of the individual-environment system.
More precisely:

Many neuroscientists [...] continue to use a

BODY

\

EMBODIED MIND

'

ENACTIVISM
SENSORIMOTOR APPROACH

'

THEORY OF THE
EXTENDED
CONSCIOUSNESS

Figure 1. Scheme on the theory of extended consciousness and the map’s cognitive role
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terminology of “translation” or “mapping”, in-
dicating separate sensory and motor formats.
They thus fail to appreciate the possibility that
such sensorimotor processes might change the
very organization of the perception [...]. In
summary, mirror neurons have repeatedly been
theorized as some sort of translational inter-
face between action and perception (as well as
between self and other). The question however
is whether we have two functionally independ-
ent kinds of cortical representations or systems
- sensory and motor — to translate between I
propose that fronto-parietal circuits might in-
stead support an inherently sensorimotor func-
tional organization that is anticipatory and
feedback-based in nature.'”

In accordance with what has just been exposed,
it can be useful to remember the activation of the
default mode network (DMN) on the occasion of
social cognitive processes. Such activation is de-
fined by Brincker'” as an energy consumption
that however allows the individual to respond to
stimuli even when he is far from attention states.
It is then a state of “mind-wandering”, which con-
cerns actions not directed towards a goal but can
bring advantages such as social cohesion.'**

In conclusion, our work aimed to show that the
multifaceted nature of the map can represent a
fruitful crossroads of interdisciplinary research.
We believe that the adoption of an enactivist per-
spective prevents the reduction of the map to a
static artifact and, contextually, the consciousness
to a monad-brain.
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