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Restoring to Cognition the
Forgotten Primacy of Action,

Intention and Emotion

Making sense of the mind is the human odys sey. Today, the cog ni tive sci ences pro vide
the vehi cles and équipage. As do all cul tur ally shaped activ i ties, they man i fest crys -
tal lized gen er al iza tions and ideo log i cal leg a cies, many of which go unques tioned for
cen tu ries. From time to time, these ide ol o gies are suc cess fully chal lenged, gen er at -
ing revi sions and new forms of under stand ing. We believe that the cog ni tive sci ences
have reached a sit u a tion in which they have been frozen into one nar row form by the
machine met a phor. There is a need to thaw that form and move from a reductionist,
atemporal, dis em bod ied, static, ratio nal ist, emo tion- and cul ture-free view, to fun da -
men tally richer under stand ings that include the pri macy of action, inten tion, emo -
tion, cul ture, real-time con straints, real-world oppor tu ni ties, and the pecu liar i ties of
liv ing bod ies. These essays con sti tute an array of moves in that direc tion.

Making Sense of our Minds: What Have We Inherited?

For mil len nia our ances tors, in try ing to under stand what it is to think and to know,
have made sense of these pro cesses in terms of spirit and soul (Durkheim, 1915;
Barfield, 1965; Free man, 1995; Núñez, 1995). Many of their ques tions are still with
us. How do our senses con vey the world to our inner spir its? How do we con vert that
input to knowl edge, and ulti mately to wis dom? How do we remem ber what we have
done and become? What kinds of spir its exist in beings other than humans, such as
ani mals, trees, rocks, moun tains, stars, and other plan ets? How do we estab lish rela -
tions with them, so as to pre dict the future, invoke their help, pla cate their anger, or
give thanks for their aid, with the help of images, icons, totems, invo ca tions, songs,
dances, instru ments of obser va tion? Where are the spir its located; in their world, or
even in our own? Where do we go when we sleep? When we die? How do we pro tect
our fam i lies from spir its who return from other worlds to take ven geance, or entice
those who can guide us?
 The ques tions have been revised in var i ous ways through out recorded his tory by
new devel op ments in the nat u ral sci ences. In the West, the ques tions and their
answers were most strongly influ enced by the emer gence of mate rial med i cine in the
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age of Hip poc ra tes (Clarke and O’Mal ley, 1968). Where in the body is the mind
located, in the heart or in the head? How do the ele ments of which the world is made
com bine to form the four humours? How do these humours deter mine our per son al i -
ties: san guine, phleg matic, mel an cholic, and cho leric? How do imbal ances in the
humours lead to ill ness, and how can bleed ing and purg ing restore the nat u ral bal -
ance? In the East, a com pa ra ble sys tem arose simul ta neously and inde pend ently in
China, lead ing to emer gence of the med i cal sys tems of acu punc ture and moxibustion
(Mann, 1962), which were mate ri al ist, prac ti cal aspects of a deep and insight ful
mech a nis tic the ory of mind, based in the con cept of the flow of qi (energy), cen tred in
the navel (this explains the shape they gave to Bud dha’s body; a big belly rep re sented
a man of sub stance). In west ern phi los o phy, the dis tinc tion between form and mat ter
led the Greeks to the ques tion: are there ideal forms for mate rial objects made of
atoms or the ele men tal sub stances (Lakoff and John son, 1998)? Can the forms exist
inde pend ently in the mate rial world, the spirit world, or in our selves? Are they
accessed by per cep tion or by rea son? Are gods spir its that inhabit ani mals, moun -
tains, and other worlds?
 Under the aegis of Augus tine, the Pla tonic view held sway for nearly a thou sand
years, until the rev o lu tion wrought by Thomas Aqui nas (1272). Whereas for
Platonists the appre hen sion of forms was by the pas sive imprint of imper fect cop ies
from the world on the senses, and the recon struc tion of the ideal forms by rea son, the
Thomists fol lowed Aris totle (Kenny, 1980) in pro pos ing that per cep tion occurs by
action of the body into the world (‘intendere’), fol lowed by assim i la tion (‘adequatio’, 
to make equiv a lent, for exam ple, to shape the hand in con for mance with a cup so as to
drink, not to incor po rate the form of the cup into the mind by rea son), but with a cru -
cial dif fer ence (Free man, 1999). Aris to telians pro posed that the forms in the mind
(‘in-formation’ as we would say) were derived through the senses from the forms of
mat ter, whereas Thomists pro posed that mate rial objects were unique (we would say
‘in fi nitely com plex’, ulti mately not com pre hen si ble, Kant’s ‘Ding-an-sich’), and that 
all knowl edge of forms was cre ated inten tion ally within minds by imag i na tion through
the pro cesses of abstrac tion and gen er al iza tion. Their view was in oppo si tion to the
Averroists’ uni ver sal mind (Aqui nas, 1272, part I, ques tion 76, arti cle 2, p. 389), in
pos tu lat ing that every mind is iso lated from every other by this con straint (we would
call it God’s own ‘firewall’), giv ing the gift of ulti mate pri vacy. Recent stud ies in
mesoscopic (Ingber, 1992; Imry, 1997) brain dynam ics appear now to sup port this
view (Free man, 1991; 2000).
 With the emer gence of mod ern sci ence, Des cartes, Leibniz and Kant (1781)
enacted a coun ter-revolution, the essence of which was the mathematization of the
human mind (Lakoff and Núñez, 1997; Núñez and Lakoff, 1998), and the replace -
ment of Thomist intentionality by representationalism. Putnam (1990) iden ti fied the
two con cepts (‘rep re sen ta tion — that is to say, intentionality — ’ p.107) and wrote:

Kant’s pur pose, unlike Berke ley’s, was not to deny the real ity of mat ter, but rather to
deny that things in them selves are pos si ble objects of knowl edge. What we can know —
and this is the idea that Kant him self regarded as a kind of Coper ni can Rev o lu tion in phi -
los o phy — is never the thing in itself, but always the thing as rep re sented. And the rep re -
sen ta tion is never a mere copy; it always is a joint prod uct of our inter ac tion with the
exter nal world and the active pow ers of the mind. The world as we know it bears the
stamp of our own con cep tual activ ity (p. 261).
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This re-formulation led to var i ous mod ern ques tions. What occurs in the senses upon
the impact of mat ter and energy, caus ing the trans fer of forms (infor ma tion) into the
brain? How is the infor ma tion trans mog ri fied to rep re sen ta tions in per cep tion? What
are the mech a nisms for learn ing, stor ing, and retriev ing rep re sen ta tions from mem -
ory? How are they selected by atten tion? How do brains assem ble them into knowl -
edge bases, and how do data bases lead to wis dom? What is con scious ness, and what
is it for? The act of per cep tion in this view is the con struc tion of rep re sen ta tions as
sym bols of objects and events in the world, whether real or imag i nary, for pre sen ta -
tion to con scious ness, and the oper a tion of the mind is the manip u la tion of these sym -
bols in accor dance with the laws of logic, induc tion, sta tis ti cal infer ence, and
math e mat i cal deduc tion. Imag i na tion is replaced by the manip u la tion of rep re sen ta -
tions, and inten tion is reduced to the ‘aboutness’ of the rep re sen ta tions (Searle,
1983), i.e., how those in brains that can be related to the world out side minds, as dis -
tinct (accord ing to Brentano, 1889) from those in extant machines that can not.
 Descrip tions of men tal phe nom ena from the sci en tific point of view have been con -
tin u ously influ enced by the world views and meth od ol o gies required for stud ies in
the so-called ‘hard sci ences’. A par tic u larly strong influ ence has been that of Isaac
New ton’s phys ics, which gave math e mat i cal form to the Car te sian con cep tion of
reflec tion as the basis for under stand ing the hier ar chy of reflexes in the nascent sci -
ences of phys i ol ogy and psy chol ogy (Prochaska, 1784). The flip side was the prac tice 
of astrol ogy, which was the log i cal cog ni tive sci ence of its day. Astrol o gers were
more respected, better paid, and in some respects more suc cess ful than con tem po rary
phy si cians at treat ing indis po si tions of the mind. Many astron o mers made their liv ing 
by cast ing horo scopes and teach ing med i cal stu dents to do so. When, in 1609, the
Grand Duke Ferdinando lay ill, Gali leo on call pre dicted from the stars that he would
live many years more. Three weeks later he died (Sobel, 1999), and Gali leo went on
to social trou bles of his own. New ton found alter na tive employ ment; per haps he was
con cerned that the action-at-a-distance required by his grav i ta tional the ory might be
con fused with astro log i cal influ ences of the stars. Today, many intrac ta ble prob lems
stem from this plat form: the mind–body split, lin ear cau sal ity, the sub ject–object and
nature–nur ture dichot o mies, to men tion a few (Núñez, 1997).
 The Car te sian method reached an apo gee of a sort when White head and Rus sell
(1910) pub lished ‘Principia Mathematica’, in which they attempted to reduce all of
sym bolic logic and the quin tes sence of human rea son ing to for mal math e mat ics
(Lakoff and Núñez, 2000). Even upon this cul mi na tion there was a series of
death-blows through the works of Gödel (1930) and Wittgenstein (1922), whose
work accord ing to Kenny (1984) was pres aged by Aqui nas, as though the very clar ity
of the foun da tions of rea son that White head and Rus sell had brought to the enter prise
had exposed the essen tial con tra dic tion on which it was based: the impos si bil ity of
the mind under stand ing itself through purely log i cal anal y sis. But the irony is that the
posi tiv ist and reductionist study of the mind gained an extraor di nary pop u lar ity
through a rel a tively recent doc trine called Cognitivism, a view that shaped the cre -
ation of a new field — Cog ni tive Sci ence — and of its most hard core off spring:
 Artificial Intel li gence. Some prac ti tio ners called this endeavour ‘The Cog ni tive
 Revolution’, though the real rev o lu tion was already over 300 years old.
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‘Cognitivism’: The Legacy of What Was to be the One True Science of
Cognition

The new field of Cog ni tive Sci ence, which we here call Cognitivism, was meant to be
inter dis ci plin ary, receiv ing con tri bu tions from psy chol ogy, neu ro sci ence, lin guis tics, 
ana lytic phi los o phy, and com puter sci ence. But because of his tor i cal acci dents of
tech nol ogy and of the nature of the enter prise, the con tri bu tions of the lat ter played
the dom i nant role (Varela, 1989). The cognitivist-oriented study of the mind emerged
in a spe cific place and time in his tory (the east ern sea board of North Amer ica in the
1940s) as a con crete pro posal for over com ing many of the ana lytic prob lems left
unsolved by the approaches of the pre ced ing era, such as intro spec tion, psy cho anal y -
sis, and behav iour ism. The aim was to pro vide a pre cise, per va sive, and uni form par a -
digm and meth od ol ogy for operationalizing and emu lat ing the essen tial aspects of the 
mind (not merely behav iour) in an objec tive, trans par ent, and con trol la ble man ner.
The mind as a ratio nal cal cu lat ing device — an idea already posed by Leibniz and
Des cartes and expounded by Craik (1943) and Turing (1950) — served as a frame -
work, and elec tron ics pro vided the key tool for mak ing the enter prise flour ish: the
dig i tal com puter (Berke ley, 1949), an arti fact that could develop and oper ate an
amaz ing vari ety of algo rithms in soft ware.
 Tech nol ogy, of course, was not the only fac tor. Cognitivism was built on a
well-established doc trine — sub stance dual ism, which pos tu lates an essen tial sep a ra -
tion between mind and body — and on a novel one — func tion al ism, which defines
the mind as a set of mech a nisms that can per form func tions inde pend ently of the
phys i cal plat form on which it is imple mented (Block, 1980). The dig i tal com puter
was the per fect plat form on which these doc trines could be real ized by pos it ing ‘a
level of anal y sis wholly sep a rate from the bio log i cal or neu ro log i cal, on the one hand, 
and the socio log i cal or cul tural, on the other’ (Gardner, 1985, p. 6). This reduced
level of anal y sis focussed on the indi vid ual mind as a pas sive input–out put device
that pro cessed infor ma tion, and it char ac ter ized rea son ing as the log i cal manip u la tion 
of arbi trary sym bols. Thus tech nol ogy and the philo sophic Zeit geist gave rise to a
pow er ful and invit ing met a phor, the leg acy of which deeply influ ences us still today:
the met a phor of the mind as a com puter. Ironically, this hap pened despite the caveat,
pub lished post hu mously shortly after the dawn of Cognitivism by John von Neumann 
(1958), chief archi tect of games the ory, self-reproducing machines, and the pro gram -
ma ble dig i tal com puter:

Thus the out ward forms of our math e mat ics are not abso lutely rel e vant from the point of
view of eval u at ing what the math e mat i cal or log i cal lan guage truly used by the cen tral
ner vous sys tem is. . . . It is char ac ter ized by less log i cal and arith met i cal depth than what
we are nor mally used to. . . . What ever the sys tem is, it can not fail to dif fer con sid er ably
from what we con sciously and explic itly con sider as math e mat ics (pp. 81–2).

But von Neumann’s con clu sion was ignored. The Cog ni tive Rev o lu tion was already
in full sway, so that all aspects of the mind were seen as soft ware that hap pened in
humans to be imple mented in wetware hav ing unre li able neu rons, and that might be
vastly improved if imple mented instead in hard ware with reli able tran sis tors. As
Gardner said, ‘ . . . not only are com put ers indis pens able for car ry ing out stud ies of
var i ous sorts, but, more cru cially, the com puter also serves as the most via ble model
of how the human mind func tions’ (Gardner, 1985, p. 6). As a con se quence, the entire
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domain of the sci ence of cog ni tion became nar rowly defined as ‘the study of intel li -
gence and intel li gent sys tems, with par tic u lar ref er ence to intel li gent behav iour as
com pu ta tion’ (Simon and Kaplan, 1989, p. 1). This reductionist char ac ter iza tion
became syn on y mous with ‘Cog ni tive Sci ence’. Cognitivism had not only defined
Cog ni tive Sci ence, but also it had pre scribed how to con ceive and carry out any true
sci ence of cog ni tion.
 The Cog ni tive Rev o lu tion was launched with great opti mism amid pre dic tions of
devices for gen eral prob lem solv ing, speech rec og ni tion, lan guage trans la tion, read -
ing cur sive script and pho to graphs, and mak ing free-roving house hold robots. (For
details about these and other pre dic tions and how they failed, see Dreyfus, 1992, and
Winograd and Flores, 1986). This seduc tive way of look ing at the mind engen dered
new jour nals, depart ments, and aca demic soci et ies to exploit the new con cepts and
their related tech nol ogy. As a result, the mind as com puter met a phor pro vided not
only a redef i ni tion of fun da men tal con cepts such as rea son ing, thought, per cep tion,
knowl edge, and learn ing, but also what later became an entire con cep tual appa ra tus
for how to under stand peo ple, neu rons, lan guages, brains, and expe ri ences in class -
rooms, in terms of infor ma tion-processing: algo rithms, sub rou tines, for mal logic
mod ules, con tent-addressable mem o ries for stor age, pat tern com ple tion by retrieval,
and so on. The com puter-oriented vision has enthralled (in the sense of ‘en slaved’) in
var i ous ways the minds of two gen er a tions of sci en tists. New approaches were par al -
lel dis trib uted pro cess ing, arti fi cial neu ral net works and other forms of
connectionism, hybrid sys tems, and more recently, neurocomputation. Although
Cognitivism in the form of ‘strong AI’ is not as widely endorsed as it once was
(Searle, 1992), its leg acy is per va sive. What we observe today are approaches to
under stand ing cog ni tion and the mind that retain a sub stan tial dose of resid ual
Cognitivism hid den behind the attrac tive pos si bil i ties of the ever-developing com -
puter tech nol ogy. Together they con sti tute what we here call Neo-Cognitivism, com -
pris ing more sub tle and updated forms of the doc trine which carry the heavy and
reductionist leg acy of the Cog ni tive Rev o lu tion and its sev en teenth-century
fore bears.

Reclaiming What Is Primary

In this vol ume, we col lect papers from a vari ety of dis ci plines with the goal of call ing
to atten tion the urgent need to recon sider the study of the mind. The aim is to bring to
the fore some issues down-played under the leg acy of Cognitivism, and which today
are sus tained by Neo-Cognitivism. The authors rein state some inher ent aspects of the
mind: action in the world, inten tion, emo tion, bodily grounded expe ri ences, the
human brain as an organ of social action, and so on. Because of the vari ety of the
back grounds of the con tri bu tors, the col lec tion of papers included here is het er o ge -
neous. The com mon thread is a deter mi na tion to take full advan tage of the social and
bio log i cal con texts of the human ani mal, and to develop con cep tual frame works and
meth od ol o gies freed from the assump tions of Cognitivism as out lined above.
 Even under the dom i nance of Cognitivism a plu ral ity of alter na tives has con tin ued
to flour ish, like mam mals under the dino saurs, and these pro vide the roots of many of
the essays in this vol ume. Some authors have fol lowed the route of Ges talt psy chol o -
gists (for exam ple, Koffka, 1935; Köhler, 1940) and their suc ces sor J.J. Gib son
(1979) in pro pos ing that inter nal rep re sen ta tions are not static, local ized enti ties, but
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are fluid, dis trib uted struc tures in brains that are derived by ‘in-forming’. That is,
their con tents are derived by actions of the body as the agent of the mind, which
extract infor ma tion from objects in the world through their rela tions to the agent in
the form of affordances. These prop er ties belong ing to objects afford an agent the
oppor tu ni ties to use them to achieve its indi vid ual goals, through which the agent
estab lishes rela tions with those fac ets of the world with which it can inter act and from 
which it can learn. By vir tue of these rela tions, the mind is not restricted to the brain
or body but extends into the world (Clark, 1997), and the mind is a seam less fab ric of
inner and outer expe ri ence (Jarvilehto, 1998), per haps hav ing an ances tral affin ity to
the Averroist view. Oth ers hold that the con cept of inter nal rep re sen ta tion is a mis -
lead ing fic tion, or per haps even an out right cat e gory mis take (Ryle, 1949; Free man,
1997; Núñez et al., 1999). They fol low the lead of Prag ma tists such as John Dewey
(1914), who con ceived of action ‘into the stim u lus’, not reac tion and rep re sen ta tion,
and phenomenologists such as Merleau-Ponty (1945), who con ceived of ‘the inten -
tional arc’ as the means for the mind to exert ‘max i mum grip’ on the world with out
need for rep re sen ta tion. Yet oth ers fol low the lead of Aqui nas, who dis tin guished
between the infi nite com plex ity of the mate rial world and the inner world of imag i na -
tion, abstrac tion and gen er al iza tion (Copleston, 1955; Free man, 1999). He dis missed
Plato and his con cept of ideal forms, thereby avoid ing what would become explicit as
the Car te sian sub ject–object appo si tion, because he denied that minds could main tain 
images (rep re sen ta tions) of mate rial objects. The mind con sisted of knowl edge in
action (Aqui nas, 1272, part I, question 85, article 2, p. 454; Basti and Perrone, 1993)
which it expressed into the world through its agent, the body, by shap ing energy and
mat ter for pur poses of grasp ing the nature of the world, of other inten tional beings,
and of God, pro cesses that we now call inten tion and social com mu ni ca tion. These
pat terns of energy and mate rial objects, which we call exter nal rep re sen ta tions, do not 
exist in brains, either as forms of neu rons or pat terns of neu ral activ ity. They exist
only in the world out side mind. Aqui nas’ doc trine had con trib uted to the growth of
the mid dle class, and became a par ent of the Sci en tific Rev o lu tion in the Renais sance, 
and it, or rather its late and some what dec a dent res i due, was the sys tem from which
Des cartes took his depar ture: dis card ing intentionality and the phan tasms of the
imag i na tion, re-introducing Pla tonic forms and the cer ti tudes of math e mat ics, and
treat ing the soul as the pilot of the cor po real boat, instead of the inte grated func tion of
the body engaged by inten tion with the world. When seek ing the ori gins and res o lu -
tions of the nag ging defi cien cies in ‘Car te sian The ater’ (Dennett, 1991), there is no
better place to find per spec tive for a fresh start than to read his ‘Trea tise on Man’ (part 
I, questions 75–102) and digest the sys tem of thought that had pre vailed before Des -
cartes (Barfield, 1965, pp. 85–91).
 Devel op men tal psy chol o gists, draw ing on work such as that of Myr tle McGraw
and John Dewey (Dal ton, 1999) in North Amer ica and Jean Piaget (1930) in Europe,
and in oppo si tion to Cognitivism, par tic u larly Chomskian lin guis tics (see
Piattelli-Palmarini, 1980), have con tin ued to incor po rate the bio log i cal bases of
human and ani mal cog ni tion and the ways in which they emerged through phylo gen -
etic evo lu tion (Her rick, 1926; Maturana and Varela, 1987). Writers here fol low the
lead of non-linear dynamicists (Haken, 1983) in describ ing how brains largely direct
and con trol their own ontogenetic evo lu tion (Ashby, 1960; Wal ter, 1963; Clark, 1997; 
Hendriks-Jansen, 1996). These pro cesses invoke cir cu lar cau sal ity by which bodily
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actions under brain con trol modify the brain through sen sa tion, per cep tion and learn -
ing, thereby incor po rat ing the world through expe ri ence, not through infor ma tion in
the form of exter nal sym bols and inter nal rep re sen ta tions. The somatomotor dia lec tic
unfolds through out infancy and child hood (Piaget 1930; 1967; Thelen and Smith,
1994), as sub jects learn to con trol their bod ies and direct them to the achieve ment of
goals that emerge through inter nal cre ative dynam ics (Free man, 2000), and are not
imposed by observ ers as ideal tar gets, that are to be approached by reduc tion of mean
squared errors of the dif fer ences between sets of a pri ori and a pos te ri ori num bers.
Other than the acqui si tion of skills in music, lan guage and abstract rea son ing, sim i lar
ontogenetic pro cesses occur in other mam mals and pos si bly all ani mals. More gen er -
ally, the array of spe cies in the ani mal king dom offers an incred i bly rich res er voir of
exam ples of cog ni tion that is almost entirely inac ces si ble to Cognitivists and
Neo-Cognitivists. More over, even after lan guage emerges in humans, the study of
colour ful con struc tions that seem to defy logic, yet have com pel ling util ity in social
com mu ni ca tion, exposes to view the rich alter na tives to tra di tional logic that are
char ac ter is tic of human mentation (Piattelli-Palmarini, 1980; Rosch, 1978; Lakoff,
1987; John son, 1987; McNeill, 1992). Some of these impres sive mech a nisms of
every day human cog ni tion are ana lysed in this vol ume through the study of spon ta ne -
ous ges tures, con cep tual sys tems, uncon scious and effort less infer ence-making, met -
a phor i cal think ing, speech–ges ture coor di na tion, and nat u ral lan guage
under stand ing. The argu ments pro pose new forms of under stand ing human seman tics 
and the nature of con cepts, reveal ing the pri mary role played by bodily grounded
expe ri ences in mak ing mean ing and abstrac tion pos si ble. These stud ies also show
that mean ing and con cepts are socially and his tor i cally medi ated, but unlike what
many post-modern phi los o phers sug gest, they are not the result of arbi trary social
con ven tions. They are indeed real ized through non-arbitrary, spe cies-specific, bodily 
grounded expe ri ences that are at the basis of con sen sual spaces and inter-subjectivity
(Núñez, 1997). These results show the fun da men tal and inti mate co-definition of
minds and bod ies, pro vid ing thus fruit ful alter na tives to the restric tions imposed by
lin ear cau sal ity, the sub ject–object dichot omy, and the mind–body split.
 Cognitivists have been known to deride research ers who inves ti gate the car -
bon-based plat form that evo lu tion used for the cre ation of intel li gence as ‘hy dro car -
bon chau vin ists’ and their posi tion as ‘neuromachismo’, for exam ple using the
phrase, ‘you don’t need feath ers in order to fly’. They spec u late about zom bies —
bod ies with out minds — and dis em bod ied minds — brain-in-a-vat, brain trans plants,
human oids, and cyberspace intel lects, all of which for neurobiologists are sci ence fic -
tion of a rather low class — on the dualist and func tion al ist prem ise that minds are
inde pend ent of the mat ter in which they are deployed. Con sidering that these views
are anti-biological, the man ner in which neurobiologists have been sub verted by
Cognitivists is most extraor di nary. Fifty years ago, the excit abil i ties of cor ti cal neu -
rons were described in terms of their recep tor fields. After the take-over of
neurobiology by neuroengineers, the same neu rons became ‘fea ture detec tors’
(Lettvin et al., 1959), whose activ i ties were summed as a pro posed solu tion to the
‘bind ing prob lem’ that this move cre ated de novo. This change in ter mi nol ogy based
in a recur ring cat e gory error (Free man, 1997) that has had the far-reaching effect of
treat ing neu rons as vec tors of infor ma tion that rep re sent to other parts of brains the
objects whose reflected or emit ted ener gies are sta tis ti cally linked to their fir ing rates
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(for exam ple, Barlow, 1972; Abeles, 1991). Con trary to wide spread beliefs among
com puter sci en tists and Cognitivists, action poten tials are not binary dig its, and neu -
rons do not per form Boolean alge bra. Their impulses are elec tro chem i cal waves serv -
ing as car ri ers for pulse fre quency mod u la tion, by which ana logue quan ti ties are
trans mit ted across immense dis tances with out the atten u a tion and delay imposed by
dif fu sion (Bloom and Lazerson, 1988; Free man, 1992; Kandel et al., 1993).
 The dis tinc tion here lies between using math e mat ics to describe brain func tion and
pos tu lat ing that brain func tion is com pu ta tional. As some of our con tri bu tors argue,
math e mat ics (and its for mal sys tems) is part of human con cep tual sys tems, so that
num bers (and math e mat i cal for mu lae) exist in the minds of observ ers, and not as rep -
re sen ta tions in the brains being observed (Longo, 1998; Lakoff and Núñez, 2000).
The func tions of a brain are recorded by mea sure ments either of its elec tro chem i cal
activ i ties or of the bodily behav iours that by inten tion rep re sent its inter nal states. Our 
essay ists show that the num bers and other sym bols result ing from the mea sure ments
can be mod elled by math e mat ics to pro vide com pel ling insights into brain dynam ics,
as well as by nat u ral lan guages and the use of met a phor. But this does n’t mean that the 
lan guage of the brain is math e mat ics or logic, or that the the o ries are pre scrip tions for
algo rithms by which to con struct auton o mous robots or even less com plex devices
that can sim u late or emu late the observed behav iours. For exam ple, one may describe 
the oper a tion of the lens of the eye by using the Fou rier trans form with out pro pos ing
that the lens com putes it. Newer forms of NeuroCognitivism have step wise moved
the com pu ta tional assump tions from an overt CPU in one or another thalamocortical
cir cuit (Baars, 1997; Wright and Liley, 1996; Tay lor, 1997) towards finer struc tural
lev els such as neu rons equiv a lent to DSPs and chips, sub-neuronal com po nents
(Alkon, 1992) like micro somes and RNA (Hydén, 1973) as the repos i tory of mem o -
ries, and microtubules and subsynaptic webs (Hameroff, 1987) con ceived as quan tum 
com put ing devices, for which neu rons serve as ampli fi ers (Penrose, 1994). As our
essay ists show, these spec u la tions are far from real ity.
 The con tri bu tions to this vol ume include the rec og ni tion and exploi ta tion of the
obvi ous phylo gen etic fact that human brains have evolved pri mar ily as organs of
social orga ni za tion (Free man, 1995; Núñez, 1997). They include descrip tions of the
higher lev els of brain func tion that are enabled by the tools of non-linear dynam ics
and the o ries of chaos and com plex ity. They invite recon sid er a tion of the pri macy of
every day uncon scious cog ni tion. They invoke a res ur rec tion of the for got ten foun da -
tion of the sci ence, indus try, med i cine and law of the lat ter half of the Mid dle Ages in
the phi los o phy of Thomas Aqui nas. These plu ral approaches sim ply bypass the old
traps of the mind–body split, the arti fi cial sub ject–object dichot omy, and the
reductionist, static, algo rith mic, and emo tion-free views of cog ni tion. They avoid the
Pla tonic view that in order to study cog ni tion and objec tive knowl edge, one has to
iso late rea son from the other men tal fac ul ties, and, as does Damasio (1994), they treat 
emo tional and inten tional aspects of cog ni tive psy chol ogy as cen tral rather than irrel -
e vant and dis rup tive or at best sec ond ary to ratio nal dis course. They incor po rate the
cul tural and social dimen sions of minds (Vygotsky, 1986). Even a sim ple act of obser -
va tion with its con se quences is a pro to type for all inten tional behav iour. Here we
have a fresh insight into the story of obser va tion in quan tum phys ics as a cir cum -
scribed yet highly instruc tive micro cosm of the rela tion of the observer to the world.
And this is not only in rela tion to the mate rial sys tems being acted upon but equally to
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other observ ers and the social inter ac tions that are required for val i da tion, inter pre ta -
tion, and accep tance or rejec tion of the mean ings that emerge, con sti tut ing the traf fic
of minds. Our authors trans form famil iar scenes into gar dens of delight, empha siz ing
the social dimen sions of mind, for exam ple, those relat ing to gen der and psy cho-
social devel op ment, thereby again dis pel ling the notions that cog ni tion is a purely
ratio nal, abstract activ ity, and that mind is an ahistorical, cul ture-free, and dis em bod -
ied log i cal sys tem (Varela et al., 1991). The var i ous con tri bu tions show that one need
not be a monist, dualist or func tion al ist to prac tice the sci ence of the mind.
 Our aim with this col lec tion of essays is not to answer ques tions about the nature of
mind and cog ni tion, but to reopen for con sid er ation some ave nues of explo ra tion that
have been shoul dered aside by clas sic and Neo-Cognitivism, and, rather than aban -
don the name of cog ni tive sci ence as if it were a bone to a dog, to reas sert its per ti -
nence in a wide range of behav ioural sci ences. We human ists and sci en tists should
not allow our selves to be bul lied and dis pos sessed by ana lysts and tech no crats, who
cre ate intrac ta ble prob lems that may often be claimed to be fun da men tal, if no solu -
tions can be found. Per haps we can res cue them from the morass of their own mak ing,
but per haps we have other more inter est ing things to do.

Wal ter J. Free man, Depart ment of Molec u lar and Cell Biol ogy, LSA 129,Uni ver sity
of Cal i for nia, Berke ley, CA 94720-3200, USA

Rafael Núñez, Insti tute of Cog ni tive Studies, Uni ver sity of Cal i for nia,Berke ley, CA
94720, USA
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Advance praise for
Reclaiming Cog ni tion

“ A nota ble col lec tion of essays that will give much plea sure to those who have been
miss ing the liv ing body — and its actions and reac tions — in con tem po rary cog ni -
tive and neu ral stud ies; a must read for those who have n’t.”
Anto nio Damasio

“ This col lec tion is a valu able con tri bu tion to the elab o ra tion and appli ca tion of an
under stand ing of mind and brain as sit u ated and embod ied. As such, it is timely and 
impor tant.  Although it is unlikely any one will agree with all the papers, together
they pose a chal lenge every cog ni tive sci en tist, neuroscientist and phi los o pher has
to face.” Hubert Dreyfus

“ This book brings together a wide vari ety of con tri bu tions to the search for a sci ence 
of the mind that is capa ble of describ ing and explain ing the bewil der ing diver sity
of men tal phe nom ena. The dead hand of ‘cognitivism’ is finally being lifted, allow -
ing us to see the mind as a bio log i cal and cul tural entity rather than a dis em bod ied
sym bol pro ces sor inspired by the math e mat i cal formalisms that under pin com puter 
sci ence.” Horst Hendricks-Jansen

“ Views of the mind as essen tially embod ied and embed ded in its envi ron ment have
recently made pow er ful advances in under stand ing per cep tion and action and now
have taken on cog ni tion. This timely and richly inter dis ci plin ary col lec tion of
essays, by inno va tive think ers, dis plays the cur rent exu ber ance of the o ret i cal alter -
na tives to the com pu ta tional main stream.” Susan Hurley

“ The evi dence from all over the cog ni tive sci ences is over whelm ing: Con cep tual
sys tems and lan guage are embod ied in the deep est way, shaped by the nature of our
brains, our bod ies, and our every day func tion ing in the world. Reclaiming Cog ni -
tion helps to wash away the old view of the mind as abstract and dis em bod ied, of
thought as sym bol manip u la tion — some thing a com puter could do — and of emo -
tion as sep a rate from rea son.” George Lakoff

“ Just as the 1990s were the Decade of the Brain, many have argued that we are now
enter ing the Decade of the Mind. Meet ing such a chal lenge requires that we tran -
scend the crude reductionism and nar row cognitivism that has char ac ter ized much
of the brain and behav ioural sci ences of the past cen tury. Reclaiming Cog ni tion
teaches us that minds are not archi tec tural mod u lar struc tures that deal in infor ma -
tion, but are con sti tuted by the dynamic inter ac tions of perceiver and per cept,
knower and that which is to be known — socially, devel op men tally and
evolutionarily formed.” Ste ven Rose

“ Reclaiming Cog ni tion is a potent anti dote to shake up a num ber of received ideas
about mind that have dom i nated cog ni tive sci ence since its roots in the 1960s. In
ret ro spect it now seems sim ply amaz ing that for so long many believed that mind
was dis-embodied, abstract, sym bol-based, and a-historical. The diverse con tri bu -
tions in this book pro vide excel lent exam ples of recent work that extends alter na -
tive approaches that had remained in the mar gin and are now com ing to the fore.”
Fran cisco J. Varela


