1. The Re-Enchantment of
he Concrete

Some Biological Ingredients
for a Nouvelle Cognitive Science

. -':.“'ﬂ’, Clarteaian, or ehjectivist; These are some terms used to char-
e dominant tradition within which we have grown in recent times.
if, comes to a re-understanding of knowledge and coguition T find
t expression to use for our tradition is efistract: Nothing char-
better the units of knowledge that are deemed most natural. T4 is

head, that makes our Western world so distinetly familiar.

nain thesis I pursue here is that there are strong indications that
federation of sciences dealing with knowledge and cognition—the
ciences—are slowly growing in the conviction that this picture is
and that a radical paradigmatic or epistemic shift is rapidly
ping. At the very center of this emerging view is that the proper units
fledge are primarily conerete, embodied, lived. This uniqueness of
its historicity and context, is not a noise that occludes the
Dattern to he captured in its true essence, an abstraction. The
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concrete is nof & step toward anything: It is how we arrive and where we
stay.

Let me unfold this emerging view, which revitalizes the role of the
concrete by focusing on its proper scale: the cognitive activity as it happens
in a very special space that we may call the hinges of the smmediate present,
for it is in the immediate present that the conerete actually lives, But before
this unfolding we need to revise some entrenched assumptions inherited
from the computationalist orthodoxy.

1.2 Minds and Disunited Subjects

If we turn to consider the living, there is considerable support for the view
that brains are not logical machines, but highly cooperative, unhomoge-
neous, and distributed networks, The entive system resembles a patehwork
of submetworks assembled by a complicated istory of tinkering, rather than
an optimized system that results from some elean unified design. This kind
of architecture also suggests that instead of looking for grand unified mod-
gls for all network behaviors. one should study networks whose abilities are
restricted to specifie, conerete copnitive activities that interact with each
other.

This view of cognitive architécture has begun to be taken seriously by
copnitive scientists in various ways. For example, as is well known Minsky
[L5] presented & view in which minds consist of many egents whose abilities
are quite cireumscribed: Each agent taken individually operates only in
small-scale or foy problems. The problems must be of a small seale becanse
they become unmanageable for a single network when they are sealed up.
This last point has not been obvious to copnitive scientists for long time.
The task, then, is to organize the apents, who operate in these specific
domains, inte effective larger systems or agencies and then to turn these
agencies into higher level systems. In doing so, mind emerges as a kind of
soetély.

It is impoertant to remember here that, although inspired by a fresh look
at the Lrain, this is a model of the mind. In other words, it is not a model
of neural networks or socictivs; it is a model of the cognitive architecture
that abstracts (again!) from neurological detail and hence from the wet of
the living and of lived experience. Agents and agencies are not, therefore,
entities or material processes; they are ahstract processes or functions, The
point biears emphasizing, especially because Minsky sometimes wrote as if
he was talking abour copgnition at the level of the brain. As 1 emplasize,
what is missing is the detailed link between such agents and the incarnated
coupling, by sensing and acting, that is essential to living cognition. But let
us panse for the moment to follow some of the implications of the notions
of fragmented and local cognitive subnetworks.

The model of the mind as a society of numerous agents is infended to
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Acompass A multiplicity of approaches to the study of cognition, ranging
q distributed, self-organizing networks up to the classical, cognitivist
eonception of symbolic processing. This encompassing view challenges a
centralized or unified maodel of the mind, whether in the form of distributed
setworks, at one extreme, or symbolic provesses, at the other extreme,
move is apparent for cxample when Minsky argued that there are
tues not only in distribution, but in insulation, (i.e., in mechanisms
t keep various processes apart'}. The agents within an agency may he
ected in the form of a diseributed network, but if the ageneles were
emselves connected in the same way they would, in effect, constitute one
rire network whoese functions were uniformly distributed. Such uniformity,
ever, would restrict the ability to combine the eperations of individual
cies in a productive way., The more distributed these operations are,
e harder it is to have many of them active at the same time without
t ﬂmg with each other. These problems do not arise, however, if there
¢ mechanisms fo keep various agencies insulated from each other, These
ieies would still interact, but through more limited connections,

“The details of such a programmatic view are, of course, debatable. But
cpverall picture it suggests is that of mind not as a unified, homoge-
s entity, or even as a collection of entities, but rather as a disunified,
sgenous collection of processes. Elsewhere [ have discussed in entenso
important consequences of this idea [20]. Such a disunified assembly
byiously be considered at more than one level. What counts as an
gency, (i.e., as a collection of agents) could, if we change our focus, e
nsidered as merely one agent in a larger agency. And conversely, what
s-as-an agent could, if we resolve our focus in greater detail, be seen
 hean agency made up of many apents. Tn the same way, what counts
ociety will also depend on our chosen level of focus,

Having thus set the stage for this key issue in contemporary cognitive
e, I want to develop its implications for the guestion at hand: the
sent-centeredness of the conerete,

Readiness-to-Action in the Present

Present concern is with one of the many conseguences of this view of
‘disunity of the subject, understood as a vognitive agent. The question
‘in mind can be formulated thus: Given that there is a myriad of
nding subprocesses in every copnitive act, how are we to understand
oment of negotiation and emergence when one of them takes the lead
onstitutes a definite behavior? Tn more evocative terms, how are we
‘inderstand the very moment of being there when something conerete
e specific shows up?

This i'f'lfikhu alio been extentively explored, though in o somewhnt different context,
dor [14],
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Picture yoursell walking down the street, perhaps going to meet some-
body, It is the end of the day, amd there is nothing very special in your
mind. You are in a relaxed mood, in what we may call tlie readiness of the
walker who is stmply strolling. You put your hand into your pocket, and
suddenly vou don't find your wallet where it usually is. Breakdown: Youm
stop, your mind setting is unclear, your emotional tonality shifts, Befors
vou know it, a new world emerges: You see clearly that you left your wallet
in the store where you just bought eigareftes. Your mood shifts now to
one of coneern for losing doenments and MONEY; Four readiness-to-action is
now to go back to the store quickly, There is little attention to the the sur-
rounding trees and passersby; all attention is directed to avoiding further
delays.

Situations like this are the very stull of our lives, We always operate
in some kind of immediacy of & given sitnation: Our lived world 15 so0
ready-at-hand that we don't have auy deliberateness about what is and
how we inhabit it. When we sit at the table to eat with a relative or friend,
the entire complex knowhow of handling table utensils, the body postures,
and pauses in the conversation, are all present without deliberation. Our
having-lunch-self is fransparent.® You finish lunch, return te the office,
and enter into a new readiness with a different mode of speaking, postural
tone, amnd assessments, We have a readiness-to-action that is proper to
every specific lived situation. New modes of behaving and the transitions
or punctuations between them correspond to mini- {or macro-) breakdowns
we experience constantly.

1 refer to any such readiness for action as microidentities and their cor-

responding microworids. Thus, the way we show up as is the way things

and others show np to us. We could go through some elementary phe-
nomenology and identify some typical microworlds within which we move
during a normal day. The point is not to catalopue them but rather to
notice their recurrence: Being capable of appropriate action is, in some im-
portant sense, a way in which we embody a stream of recurrent microworld
transitions. T am not saying that there aren’t situations where recurrence
does not apply. For example when we arrive for the first time in a foreign
country there is an enormous lack of readiness-to-hand and recurrent mi-
croworlds. Many simple actions such as social talk or cating have to be
done deliberately and learned. In other words, microwerlds and identities
are historically constituted. But the pervasive mode of living consists of the
already constituted microworlds that compose our identities. Clearly there
is & lot more that should be explored and said about the phenomenslogy
af ordinary experience.”

My intention here is more modest, merely to point to a realm of phe-

1 horrow this use of the notion of transparency from wn unpublished manuscript by
Flares and Graves |5, 1 am geateful to Florey for letting me read this ongoing work.

T am thinking especially of Merleau-Ponty’s Phenomenclogy of Perception as prime
example and more recently of Leder [13],
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ens, that is intimately cloge to our ordinary experience: When we leave
realm of our lived human experience and shift our focus to animals the
o kind of analysis applies as an erternal aceount. The extreme case is
strative: Diologists have known for some time that invertebrates have o
ther small repertoire of behavior patterns. For example, the locomotion
cockroach has only a few fundamental modes: standing, slow walking,
By , and running. Nevertheless this basic behavioral repertoire
it possible for these animals to navigate appropriately in any possi-
vironment known on the planet, natural or artificial. The guestion
the biologist is then: How does thie animal decide which motor action
'ﬁﬁk’l’-‘ in a given circumstance? How dees its behavioral selection operate
] *fﬂmj; the action is appropriate? How does the animal have the common
to assess a glven situation and interpret it as requiring running as
sposed to slow walking?
the two exfreme cases, human experience during breakdowns, and
mal behaviors at moments of behavioral transitions, we are confronted—
th{y different manners to be sure—with a common issue: Al each
breakdown, the manner in which the copnitive agent will next be
ituted is neither externally decided nor simply planned ahead, It is a
- of commonsensical emergence, of autonemous configurations of an
apriate stance. Once a hehavioral stance is selected or a microworld
rought forth, we can more clearly analyze its mode of operation and
optimal stratepy. In fact, the key to autonomy is that a living system,
its own resources, finds its way into the next moment by acting
riately. The breakdowns, the hinges that articulate microworlds, are
ouree of the autonomous and creative side of living cognition. Such
non sdmae *hvn :m-:ds fin be examined '1'r a microscale, at the momonts

 be slire, a]su a central question for ihe Ill‘*:lgll. of autonommous rnlmfs
'&ﬂﬂ' it will be interesting to see to what extent similar solutions might

Knowledge as Enaction

me explain what T mean by the word embodied, highlighting two main
‘(&) that cognition depends on the kinds of experience that come

haying a body with varions sensorimotor capacities; and (b} that these
Widual sensorimotor capacities are themselves embedded in a more en-
ipassing biological and cultural contexd. These two points were already
'!du'ﬂ'ﬂd when discussing breakdown and common sense, but here 1 ex-
further their corporeal specificity, to emphasize onee again that sen-
v and motor processes, perception and action, are fundamentally insep-
in lived cognition, and ot merely contingently linked in individuals.
_U!_'d'er io make my ideas more precise, let me give a preliminacy for-
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mulation of what 1 mean by an epoctive approach to cognition |19, 20].
Tn a nutshell, the enactive approach consists of two key points: [#) that
perception consists in perceptually guided action; and (h) chat cognitive
structures emerge from the recurrenl sensorimotor patterns that enable
action to be perceptually guided, These two statements will become trans-
parent as we proceed,

Let us begin with the notion of perceptually guided action. For the
dominant computationalist tradition, the peint of departure for under-
standing perception is typically abstract: the information processing prob-
lemn of recovering predetermined properties of the world. In contrast, the
point of departure for the enactive approach is the study of how the per-
ceiver can guide its actions in its lecal situation, Because these local sit-
itations constantly change as a result of the perceiver’s activity, the ref-
erence point for understanding perception is no longer a predetermined,
perceiver-independent world, but rather the sensorimotor structure of the
cognitive agent, the way in which the nervous system links sensory and
motor surfaces. 1t is this structure—the manner in which the perceiver
is embodied—rather than some predetermined world, that determines how
thie perceiver can act and be modulated by envirommental events, Thus the
overall concern of an enactive approach to pereeption is not ro determine
how some perceiver-independent world is to be recovered; it is, rather, to
deiermine the commeon principles or lawful linkapges hetween sensory and
motor systems that explain liow action can be perceptually guided in a
pereetvar-dependent world. !

In such an approach, then, perception is nof simply embedded within
and constrained by the surrounding world; it also conteibutes to the eneat-
ment of this surrounding world. Thus, the organism hoth initiates and is
shaped by the environment, We must see the organism and environment as
bound tegether in reciproeal specification and selection—a point to which
we need to constantly remind ourselves, for it is confrary to views familiar
to us from the Cartesian tradition.

A classical illustration of the perceprual gnidanee of actien is the study
of Held amd Hein who raised kittens in the dark and exposed them to
light only under controlled conditions [8]. A first group of animals was
allowed to move around normally, but they were harnessed to a simple
earringe and basket that contained the second group of animals. The fwo
groups therefore shared the same visual experience, but the second group
was entirely passive. When the animals were released after a few weeks q’f
this treatment, the first group of kittens hehaved normally, but those who
had heen carried around behaved as if they were blind: They bumped into
ohjects and fell over cdges. This beantiful study supports the enactive view
that ohjects are not seen by the visual extraction of features, but rather
by the visual guidanee of action. Similar results have been obtained under

AFar more on this approach, see [10],
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I other diverse circimstances and studied even at the single-cell level.

 Lest the reader feel that this example is fine for cats, bul removed
ﬁ:om human experience, consider another cxample, Bach designed a video
camera for blind persons that can stimulate multiple points in the skin hy
Aﬁﬁcaﬂy activated vibration [1]. Using this technigue, images formed
H'ﬁ'h the camera were made to correspond fo patterns of skin stimulation,
thereby substituting for the visual loss. Patterns projected onto the skin
have no visual content unless the individual is behaviorally active by di-
reo ing the video camera using head, hand, or body movements. When the
d person does actively behave in this way, after a few hours of experi-

skin sensations as body related, but rather as images projected into
space being explored by the bodily directed “gaze” of the video cam-
Thus, in order to experience “real objects out there” the person must
vely direct the camera (by head or hand}.

nework for cognition, where it can really make sense. We can now
return to the problem we started with: How can emergent microworlds
out of a turmoil of many cognitive agents and subnetworks? The
er I propose is that within the gap during a breakdown there is a rich
amics invelving the concurrent subidentities and agents. This rapid
ogue; invisible to mntrospection, seems to have heen finally addressed
rectly in recent in brain studies.

‘The central idea was introduced by Freeman wlho, over many vears of
l‘r%l-‘i:h, managed to insert an array of electrodesinto the olfactory bulb of
bbit so that a small portion of the global activity ean be measured while
-animal behaves freely [3]. He found that there is no clear pattern of
obal activity in the bulb unless the animal is exposed to one specific oder
times. Furthermore, he found for the first time that such einergent
ﬁtﬁ.m'ﬁ-ﬂf activity are created out of a background of incoherent or chaotic

ity by fast oscillations (i.c., with periods of about 5-10 msec} until the
settles into pattern, which lasts until the end of the snithing behavior
d then dissolves hack into the chaotic background [#]. Smell appears in
}ight not as a mapping of external features, but rather as a creative
of enacting significance on the basis of the animal’s embodied history.
is most pertinent here is that this enaction happens at the Tiinge
¥een one behavioral moment and the next, via fast oscillations hetween
Populations that can give rise to coherent patterns.
There is growing evidence that this kind of fast dynamies can underlie
& configuration of neuronal ensembles. Ij has been reported in the cortex
cats and monkeys linked to visual stimulation; it has alse been found
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in radwcally different neural structures such as a bird’s brain, and even the
ganglia of an invertebrate.” This universality is important, for it poiuts
to the fundamental nature of this mechanism for the enaction of sensori-
motor couplings. Had it been a very species-specific process, typical, for
example, of mammalian cortex, it wounld be far less convineing as a working
hypothesis.

It is important to note here that this fast dynamics is nol restricted
to sensorial tripger: The oscillations appear and disappear quickly and
quite spontaneonsly in various places of the brain. This suggests that such
fast dynamics involve all of those subnetworks that give rise to the entire
veadiness-to-hand in the next moment, They don’t anly invelve sensory
interpretation and motor action, but also the entire gamut of cognitive
expectations and emotional tonality that are central to the shaping of
a microworld. Between breakdown, these oscillations are the symptoms
of—very rapid—reciprocal cooperation and competition between distinet
agents that are activated by the current situation, vying with each other
For differing modes of interpretation for a coherent cognitive framewaork and
reaciness for action. On the basis of ths fast dynamics, as in an evolu-
tionary process, one nenronal ensemble {one cognitive subnetwork) fually
becomes more prevalent and becomes the behavioral mode for the next
cognitive moment. When T say “becomes prevalent”, Tdo not mean to this
is a process of optimization: It resembles more a ronsolidation out of a
chaotic dynamics. It follows that such & cradle of antonomous action is
forever lost to lived experience because by definition we can only inhabit a
microidentity when it is already present, not in gestation, In other words,
in the breakdown before the next microworld shows up, there is a myriad
of possibilities available until, out of the constraints of the situation and
the recurrence of history, a single one iz selectod.

This fast dynamics is a very good candidate for the neural correlate of
the autonomous constitution of & coguitive agent. Future work will deter-
mire whether this is actually the case or whether we need an alternative
mechanism. For our purposes, what is important is that it gives the mo-
ment of hehavioral selection its nghtfnl place.

1.6 From Temporal Fine Structure to Cogni-
tive Action

It is important to sketeh in this context how I envisage cognitive structures
to emerge from the kinds of recurrent sensorimotor patterns that enable
action to he perceptually guided, As stated, the fast dynamics of agent reci-
procity provide the playground for the emergence of a microworld. What

SFor & recent review, see |18, The work of Gray and Singer |7| has been lurgtij'
responsible for the wider acceptance of this hypothesis; for Hermizsenda, zee [6].
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ped to examine now is sone evidence as to how to link this sensorimo-
or coupling with other kinds of higher cogritive performance. Otherwise,
 might be tempted to attribute no significance to the foregoing except
the low level event of sensing and acting, but noet for the true higher
tive levels. In fact, this basic idea is at the very core of the Piagetian
gram and has been argued for in varions recent works, such as Johnson
md Lakoff [9, 12|, T present the idea of embodied copnitive structures with
_g_l!iﬂ-l reference to their work. Once again we must move out of the ab-
ot and emphasize an experientialist approach to cognition. As Lakoff
d. the central claim of their approach is that meaningful conceptual
suctures arise from two sources: (a) from the structured nature of bodily
d sacial experience; and (h) from our capacity to project imaginatively
om certain well-structured aspects of hudﬂy and interactional experience
onceptual structures,
Rational and abstract thought is the application of very general cogni-
processes—focusing, scanning, superimposition, figure-pround reversal,
to such structures. Eco [11] provided a concise overview of Lakoff
Johnson's experientialist approach. The basic ideas that embodied
g‘_mn&tnr structures are the substance for experience, and that experi-
al structures motivate conceptual understanding and rational thought.
ause I have emphasized that perception and action are embodied in
sorimotor processes that are selfeorganizing, it is natural to see how
tive structures emerge from recurrent patterns of sensorimotor activ-
n either case, the point is not, as Lakof noted, that experience strictly
nes conceptual structures and modes of thought; it is, rather, that
ce both makes possible and constrains conceptual nnderstanding
he multitude of cognitive domains.”
ff and Jolmson provided numerous examples of cognitive strie-
hat are generated from experiential processes, To review all of these
nples here would take us too far afield. Let me discuss briefly only
of the most significant kinds: basic-level categories. Consider most of
dle-sized things with which we continually interact: tables, chairs,
cats, forks, knives, cups, and so on, These things helong to a level of
orization that is intermediate between lower (subordinate) and higher
!Il‘,'_l"d.i.uatt:} levels, If we take a chair, for example, at the lower level it
belong to the category rocking chair, whereas at the higher level it
s to the category furniture, Rosch and others have showed that this
ermediate level of categorization (table, chair, ete.) is psychologically
' most fundamental or hasie [17]. Among the reasons why these basic-
: egories are considered to be psychologically the most fundamental
% {a) the basic level is the most general level where category memnibers
. similar overall perceived shapes; (b) it is the most general level where
on uses similar motor octions for interacting with category mem-

 pa 120,
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lrers; and (¢} it is the level where clusters of correlated attributes are most
appavent. It would seem, therefore, that what determines whether a cat-
egory belongs to the basic-level depends not en how things are arranged
in some predetermined world, but rather on the sensorimotor structure of
our hodies and the kinds of perceptually guided interactions this structure
makes possible, Basic-level categories are hoth experiential and embodied,
A similar argument can be made for image schemas emerging from certain
hasic forms of sensorimotor activities and inferactions.

1.7 In Conclusion

Let me conclude by considering where fhe ideas sketched here have taken
us. I have argued thai perception does not consist in the recovery of a
predetermined world, but rather in the pereepinal puidance of action in
a world that 1s inseparable from our sensorimotor capacities. I have also
argued that cognitive structures emerge from recurrent patterns of percep-
tually guided action. We can swmmarize by saying that cognition consists
not in representation, but in embodied action, Correlatively, the world we
know is not pre-established; it is, rather, enacted through our history of
structural conpling. Furthermere we have also seen that the hinge that
articulates enaction consists of fast noncopgnitive dynamies wherein a num-
ber of alternative microworlds are activated. These hinges are the source
of both common sense and creativity in cognition, the key ingredients for
a tasty nouvelle cognitive science,

If there is something that is nouvelle in the enactive direction of cogni-
tive science evoked in this gathering, it is that it points in a direction we
can consider post-Cartesian in two important respects. First, knowledge
appears more and more as being built from small domains, microworlds,
and microidentities. Such basic modes of readiness-to-hand are variable
throughout the animal kingdem. But what all living cognitive beings seem
to have in common is that knowledge 15 always a knowhow constituted on
the hasis of the concrete; what we call the general and the abstract are
aggregales of readiness-for-action.

The second post-Cartesian aspect is that such microworlds are not co-
herent or infegrated inte some enormous torality that regulates the veracity
of the smaller pieces, It is more like an unruly conversational interaction.
It is the very presence of this unruliness that allows for the constitution
of & copnitive moment according to the system’s constitution and history.
The very heart of this autonomy, the fast time of the agent’s behavior se-
lection, is forever lost to the cognitive system itself. Thus, what we: ‘call
traditionally the irrational and the nonconsecious is not contradictory to
what appears as rational and purposeful, but its very underpinning,
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