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INTRODUCTION TO PART TWO

One of the greatest obstacles to a general acknowledgment of the em-
bodiment of mind, meaning, and thought is the persistence—in common-
sense, scientific, and philosophical models alike—of the representational
theory of mind. As we will see in the next chapter, the Hn@nomonﬁmﬂo:&

»

theory claims that the “mind” omnnmnnm on “ipternal representations
(ideas, concepts, images) that can re-present (and thereby “be about”) ex-
ternal objects and events. The representational theory had its source in
dualistic metaphysical views that mind is separate from and different in
kind from body, that what is i is-di is-onter,
and that we have a direct access to the inner that is not available to us for

the outer. Even today, some proponents of nondualistic views nevertheless
allow a dualistic ontology to creep back into their theory whenever they
accept some version of the representational theory.

The naturaljsti badied meaning, mind, and language that
Tamdeveloping is thus directly at odds with classical HonnmmuBﬂcbp_ theo-
ties of mind. One major theme of part 2 of this book is that we can-provide
a philosophically and scientifically realistic alternative to the representa-
i eory of mind. What is required is an outline of how we might begin
to on_mE nounn@nsmrwuﬂdb and reasoning without pmunnﬁnm a represen-
tational perspective. Chapters G.and 7
context of animal cognition, n_up.ﬁpnm.ouﬂmmowunw in the biological sciences

about the em abodied; 53 mmnnm goal- m_nnnnn@.munsnn of animal and human

R T, D

cognition. The Wo% point s tosee how organism-environment couplingsdo
notrequire aninternal mind that manipulates symbols referring to external
things and events. I argue for the continuity of human thinking with these
less sophisticated, less complex engagements of animals with their world.
Chapter 8 investigates some of the neura] bases for our ability to process
both concrete and abstract concepts. I draw on recent research in cognitive
neuroscience about the role of neural ensembles in conceptualization. Then,

in chapter 9, I make a case for the embodied character of abSiFatt concepts,

drawing evidence from cognitive linguistics and neuroscience concern-

ing the central role of image schemas and metaphor in abstract thinking.

In short, part 2 fleshes out some of my central claims about the body’s
role in conceptualization and reasoning by showing that there are > neural
u%.&é@ underlie and make possible the co PWESJH
acts.] have described in earlier chapters. Part 2 presents a challenge to the
representational theory of mind by sketching key parts of an alternative
view of cognition and meaning—one that is embodied, nondualistic, and

naturalistic.

CHAPTER 6

The Origin of Meaning in
Organism-Environment Coupling

A Nonrepresentational View of Mind

theory of EEn_ thought, and language must, as we have
seen, explain conceptual anwEm without Enuomnn_nm.mgunnlm_ mind

. or a transcendent ego. According to the embodiment view I am develop-

ing here, meaning and thought emerge from our capagities for percep-
tion, object manipulation, and bodily mavement. The chief challenge is

to explain the phenomena of thought and symbolic interaction without
Hnmow.anm to a dualistic mind/body ontology that would violate Dew-
ey’s principle of @. insofar as it would deny continuity between
so-called “bodily” processes and “mental” acts. What must be avoided,
to paraphrase Hilary Putnam (1987), is the Kantian view that an ade-
quate account of human mind and thought requires the keeping of two
sets of books—one for the phenomenal world of things as appearances
to us, and the other for the mysterious, noumenal world of things in
themselves.

- An embodied. cognition view must avoid one of the most dangerous
dualistic teaps of Western philosophy, namely, asking how something in-
side the “mind” (j.e., ideas, thoughts, mathematical symbols) can represent
the outside (i.e., the world). This trap is a consequence of the mistaken

view that g@bﬁ@b ontg

substances, or events. And this dualism then defines the problem of mean-
?flll!rlu!,.

ing as that of explaining how &mnEmmEm_.: ideas can possibl

represent “external” physical objects and events.
present externa,

erent kinds of entities,
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CHAPTER SIX

THE REPRESENTATIONAL THEORY OF MIND

Mind/body dualism often generates what are known as nnmﬁommm:wmonp&
theories of mind and cognition. Representationalism in its most general
sense (as I am using the term here) is the view that cognition (i.e., perceiv-
ing, conceptualizing, imagining, reasoning, planning, willing) operates
via internal mental “representations” {e.g., ideas, concepts, images, propo-
sitions) that are capable of being “about” or “directed to” other represen-
tations and to states of affairs in the external world. The technical term
for this “aboutness” relation is_intentionality. In commonsense language,

we would simply say that we think with ideas and that our ideas can be

about things in the world—things that are past, present, or future. To

Eomnm.now_o,nrmmimdqom.ﬁwumﬁw:nnE_Munimnun.moﬂ anEEa.R.
.I.Inif\\...ll.l.lmllmhi
right now I'm thinking about fishing for rainbow trout, I must be enter-
taining ideas that have as their representational content fishing and rainbow

trout. My idca of fishing picks out certain kinds of activities in the world

that involve fishing rods, fishing lines, hooks, casting, and various other

aspects of angling for fish. My idea of rainbow frout picks out certain mem-
bers of the finny tribe that populate cold, freshwater streams and lakes.
What could be more obvious?

Nevertheless, in spite of the widespread and long-standing appeal of the
representational view of mind and its apparent obviousness, in its stronger
versions it is an extremely problematic view of meaning and thought. Sev-

h s

eral centuries of struggling with the problem of how internal” idcas can
be related to “gxternal” things should suggest that once you assume a radi-

cal mind/body dichotomy, there is no way to bridge the gap between the
inner and the outer. When “mind” and “body” are regarded as two fun-
damentally different kinds of being, no third, mediating thing can exist
that possesses both the metaphysical character of inner, mental things and
simultaneously the character of the outer, physical things. Otherwise, we
wouldn’t even need a distinction between two radically different meta-

physical kinds, since there would exist something (the mediating third)

Lo ey

that could account for both what we attribute to inner mind and what we
attribute to the external wotld (including our bodies).

At the end of this chapter, I will acknowledge some proper uses of the
term representation, uses that support an extremely modest Hn@nnmnugn_o:&
view. However, it is important to get clear about what is false and very
misleading in strong representationalist theories that posit an inner world
of ideas that get their meaning from their relation to external objects,

events, and states of affairs. I am going to urge that whenever woum__u_n

~

Meaning in Organism-Environment Coupling

we should avoid using “representation” talk, because it tends to foster the
illusion of inner mental space populated by mental quasi-entities (such as

concepts, propositions, and functions).

As an example of how easily we can be led astray, T am going to ar-
gue that the most popular contemporary version of the representational
theory of mind—the very strong version articulated by Jerry Fodor and
his supporters—is a false and misleading view of human cognition and
meaning. Fodor is well known for his spirited defense of a technical ver-
sion of what he calls folk psychology, which is, roughly, the commonsen-
menta] stages (such as beliefs and desires) to people. For example, I might
say that the reason Scott is at this moment casting an artificial caddisfly

sical view that we can explain human thought and behavior by ateribuging

on the mcnm_nn of Otter Lake is that mnonn desires to nwnnr h a trout and he
believes Annuoum other things) that there are rainbow trout in Otter Lake,
that they often feed on caddisflies, and that an artificial caddisfly pattern is
a decent mimic of an actual caddisfly on the surface of the water. Fodor’s
special version of this belief-desire psychology assumes the operation of
what he calls a “language of thought” that provides the meaning of par-
ticular tokens of sentences in a person’s natural language. Fodor describes
his representational theory of mind as follows: “At the heart of the theory
is the postulation of a language of thought: an infinite set of “mental repre-
sentations’ which m:Bnﬁcn both as the immediate o_u._mna of propositional
attitudes and as n_pn domains of mental processes” (Fodor 1987, 16-17). A
propositional attitude is a mental state, such as belief or desire, directed
toward a propositional content. For example, to think the thought (de-
scribed in English} “The rainbows are rising to caddisflies” is to activate in
one’s language of thought a set of mental symbols or representations that
constitute the appropriate proposition, the rainbows are rising to caddisflies.
Now, it is an essential part of Fodot’s view that the alleged mental repre-
sentations that provide the structure and content of our thinking are not
themselves intrinsically meaningful. Rather, they are symbols that can be
related and arranged according to their syntactic {or formal) characteris-
tics. Fodor explains:

Mental states are relations between organisms and internal representations,
and causally interrelated mental states succeed one another according to
computational principles which apply formally fo the representations. 'This is
the sense in which internal representations provide the domains for such data
processes as inform the mental life. It is, in short, the essence of cognitive
theories that they seek to interpret physical (causal) transformations as trans-

11§
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formations of information, with the effect of exhibiting the rationality of
mental processes. (Fodor 1975, 198)

As Fodor sees them, mental processes operate like a computational pro-
gram that performs formal operations on symbols. A major problem for
this kind of view is to explain how this inner language of thought {or
“mentalese,” as he sometimes calls it) can get meaning by being related to
things in the world. A simplified version of Fodor’s answer is that sym-
bols in the language of thought get their En.manmm by virtue of their law-
like relations to events in the world that cause the appropriate symbols to
be “tokened” in the language of thought. As Fodor says,
the symbol tokenings denote their causes, and the symbol types express
the property whose instantiations reliably cause their tokenings. So, in the
paradigm case, my utterance of ‘horse’ says of a horse that it is one” (Fodor
1987, 99).

William Bechtel, Adele Abrahamsen, and George Graham (1998) have
concisely characterized Fodor's position as follows:

_ - /
To be a cognizer is to possess a system of m%mnunnnum:\ structured symbols-

4

In such cases

in-the-head (mind/brain) which undergo processing that is sensitive to that
structure. Cognition, in all of its forms, from the simplest perception of a
physical dtimulus to the most complex judgment concerning the grammati-
cality of an utterance, consists of manipulating innate symbols-in-the-head
in accord with that syntax. The system of primitive, innate symbaols-in-the-
head and their syntactic combination in sentence-like structures is some-
times called “mentalese.” (Bechtel, Abrahamsen, and Graham 1998, 63~64)

I am specifically addressing Fodor's theory for four reasons: First, it is
the most influential contemporary version of the representational theory
of mind. Second, it is a paradigmatic functionalist theory of mind, since
it treats mind as a computational program that can be run on any suitable
“hardware.” Third, it thus regards the “hardware” of mind as relatively
incidental to the content of thought. Fourth, it therefore denies any in-
trinsic meaning to mental states (such as meaning that might arise from
the nature of human embodiment). In this and subsequent chapters, I do
not intend to criticize Fodor’s version of the representational theory di-

rectly.” Instead, I will attempt to elaborate an alternative, naturalistic ac-

1. In a series of essays over several years, but especially in Representation and Reality
1988), Hilary Putnam has shown precisely why lariguage of thought views and other
¥ P Yy why languag £

Meaning in Organism-Environment Qo:hr.xh

count of mind, concepts, and meaning that is more compatible with the
sciences of the mind and that does not presuppose supernatural or non-
embodied entities or processes.

EMBODIMENT THEORY'S CHALLENGE TO
THE REPRESENTATIONAL THEORY OF MIND

Embodiment theory, in contrast to representationalist theories, requires a

radical reevaluation of dualistic metaphysics and epistemology, and it chal-

\\llli!ﬁ
lenges Fodor’s re yresentational view that cognition and thought consist of

symbolic representations inside an organism’s mind-brain that refer to an
outside world. According to Dewey's principle of cGntingity, what we call
“body” and “mind” are simply convenient abstractions—shorthand ways
of identifying aspects of ongoing organism-environment interactions—

and so cognition, nronwvﬂ and symbolic interaction (such as language

use) must be understood as arising from organic processes. I want to trace
the rejection of mind/body dualism from the philosopher-psychologists
known as the early American pragmatists (especially James and Dewey)

rl[..T'IIJIJ
forward through contemporary cognitive scientists (e.g,, Francisco Va-

rela, Humberto Maturang, Gerald Edelman, Edwin Hutchins, George
Lakoff and Vittorio Gallese, and Rodney Brooks). The key to this re

conceiving of mind is to stop treatin pts, concepts, propositions,

~ and thoughts as .?@Wn» mental entities or abstract structares) and to

see them instead as patterns of experiential interactiof. They are aspects

or dimensions or structures of the patterns of organism-environment cot-
pling (or integrated wmﬁnnunaouu that constitute experience. The only sense
)

in which they are “inner” is that my thoughts are mine (and not yours),

but they are not mental objects locked up in the theater of the mind, try-
ing desperately to make contact with the ocaam world. As we will see,
thoughts are just modes of interaction and ac ﬂow Hrnw are jn Eﬁﬁ

world {rather than j Just being about the world) because they are w_.oﬁommam of
Tl'!ll[\

experience.

In the nnnu&dmnn of this chapter and in subsequent chapters, argue for
anondualistic, nonrepresentational view of mind as 2 process of organism-
Eﬂ? My interactionist (ot transactional or enactionist
view will provide the beginnings of an account of the bodily grounding

of meaning and concepts in sensorimotor experience, including the role of

forms of functionalism will not work. He has also shown why so-called causal theories

of meaning and reference are misguided attempts to connect words to things.

117
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neural Emww.u In this nrmm.nc_. I cite nﬁ&aunn from comparative neurobiol-

nruwﬁnnm q and 8, I turn to parallels in _.ED.EH nomp:uo? wmmnm on nnmnmwnr
in recent cognitive science, cognitive neuroscience, and computational
neural modeling that supports a theory of emboedied cognition and an
interactionist view of mind. In chapter g, I then suggest how this con-
ception of embodied meaning makes it possible to explain even abstract

concepts, concepts that have traditionally been thought to be completely
disembodied.

WHAT DIFFERENCE DOES EMBODIMENT
THEOQORY MAKE?

When a young child crawls toward the fire in the hearth and a mother
snatches up the child before it can get burned, is that cognition? When

a team of British mathematicians decodes enemy ciphers during war- -

time, is that cognition? When ants carrying food back to their_pest lay
down chemical sighals and thereby mark trails to a food source, is that
cognition?

Note the commonalities among these situations. First and foremost,
in each case the body (individual and social) is in peril The well-being
and continued successful functioning of various organisms are at risk. To
survive and flourish, the organism must miske adjustments in its way of
acting, both within its current envitonment and in its relations with other
creatures. The child must be snatched from the imminent danger of the
flames, the mathematicians work desperately to prevent their country
from being overrun by the enemy, and the ants must find food and bring
it back to the queen in order for the colony to survive. Second, note that.
in each case the cognition is social, composed of multiple organisms acting

cooperatively in response to problems posed by the current environment.’

And finally, all of these situations have been taken by theorists as emblem-
atic of cognition par excellence {Dewey 1925/1981; Hodges 1983, 160~241;
Deneubourg, Pasteels, and Verhaeghe 1983; Brooks and Flynn 198g).

2. I use the term interactionist with great trepidation, for it carries the misleading im-
plication that there are two or more independent “things” that are interacting, whereas
the view I am presenting treats the “things” within the interaction as just abstracted
dimensions of the basic, continuous process of experience. Dewey used the word trans-
actional precisely o avoid this dualistic suggestion, and Varela, Thompson, and Resch
{1991) use the nice term emactionist to stress the active, dynamic, directed, process of

experience.

Meaning in Organism-Environment Coupling

Embodiment theory is now well supported by research in the cogni-

. tive sciences, yet there remains noum&nnwgm debate as to what nNmn&%{nw@

e

term embediment might mean (Rohrer 2001a, forthcoming). Is the “body”
merely a physical, causally determined entity? Is it a set of organic pro-

cesses? Is it a felt experience of sensations and movement2 Or is it a socially

constructed artifact? I will suggest, in the final chapter of this book, that
]

the body WEDWM. In previous chapters, we have seen how parts

of the pragmatist view of thought help explain hqw meaning is grounded

{ -in our embodiment. We can now begin to sketch the broader nonrepre-

||I,l.l.l|n
sentational view of mind that emerges from this naturalistic perspective.

Embodiment ?noﬁ% shares several _nm% tenets of the pragmatist view of

cognition. Embodied cognition

»is the result of the evolutipnary processes of variation and selection;

+ issituated within a dynamic, ongoing on.mvﬁmﬁanui%ﬁo?
ship; |

+ is problem-centered and operates ﬁwﬂﬂn to the nnnmm.. interests, and

values of organisms;

* isnot concerned with figding some allegedly -
is not conc uding some allegedly perfect solution to a prob
lem but, Hmﬂvnﬁ one nrwﬂ works well enough relative to the current situ-
ation; and

+ is often social and nmnﬂnm out noownﬂun:&_% by more than one indi-

vidual organism.

vance’a view of cognition radically different from the

one we are m un.mmjwrun with from classical (or ma?mmunupﬂoé cognitive

science. For classical cognitive science, it is assumed that cognition con-
sists of the application of universal logical and formal rules that govern the
“internal” mental symbols, symbols that are supposed!
capable of representing states of affairs in the “external” world. Fodor’s
representational theory, which treats mind as a computational program, is
an exemplary instance of such a first-generation view of cognitive science.

The internal/external split that underlies this view presupposes that

“mentalese,” construed as part of a functional program, could be detached

ipulation of

from the nature and functioning of specific bodily organisms, from the
environments they inhabit, and from the problems that provoke cogni-
tion. Given this view, it would follow that cognition could take place in
any nutber of suitable media, such as a human brain or a computing ma-
chine. This theoretical viewpoint was instrumental in the development of
the first electronic calculating machines and general-purpose computers.

ilg

i
o'y
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In fact, these machines were originally developed by the British military

to reduce the tedious workload of military mathematicians {or human

“computers”—in the sense of humans who compute). But this thought -

experiment did not end merely with offloading the tedium of n&nﬁﬁ.

tion onto electronic machines. From its original conception in the work

of Alan Turing (1937), the idea of a universal computing machine became

the metaphor of choice for future models of the mind and brain. For ex-
ample, Allen Newell and Herbert Simon (1976), in their conception of the

brain as a physical symbol system, consider the human brain to be just a
specific instance of a Turing-style universal machine. In short, for classical,

[first-generation cognitive science, cognition is defined narrowly as mathematical and

logical computation with intrinsically meaningless mnnmE:M__ﬂmW&%gm 0s-
edly be placed in relation to aspects of the external world.

The pragmatist alternative to this classical cognitive science view of

mind is to argue n&p@hin.o: is
external reality. Cognition is a particular kind of action: a response strat-
egy that involves both nonconscious processes and occasional conscious
processes that apply some measure of forethought in order to solve some
practical, real-world .m.noEwE. In the 1940s, during World War I, the
problem of breaking the German codes was of utmost importance to the
British war effort, and this led to the developinent of a series of machines
(the Bombes) that could try a vast number of possible cipher keys against
intercepted German communications. These decoding machines were
among the predecessors of the modern computer. Early computers were
designed to model human action—rcomputing possible cipher keys—so that
machines ﬁg labor (Hodges 1983, 160—241).

However, this success in the modeling of a very specific intellectual’

operation was soon mistakenly regarded as the key to understanding cog-
nition in general. If one thinks that mathematical and logical reasoning
are what distinguish human beings from other animals, one might erro-
neously assume that any computational machine that could model aspects
of this peculiarly human trait could also be used to model cogtition in

general. Hence the Minp As Compu etaphor swept early (first-

generation) cognitive science.’

By contrast, on the pragmatist view, we human beings are animals. Qur

rationality is not something apart from our animal bodies, but instead

3. For a conceptual analysis of the Minp As CompPuTER metaphor and some of
its fateful implications for contemporary analytic philosophy, see Lakoff and Johnson
1999, chapters 12 and 21.

rather than mental mirroring of an

Meaning in Organism-Environment Coupling

emerges from, and is shaped by, our embodied engagement with our en-
vironment. Thus, Dewey famously asserted that “to see the organism i

nature, the nervous &wSE. in the organism, the brain in the nervous sys-
tem, the cortex in the brain is the answer to the problems which haunt

Philosophy” (Dewey 1925/1081, 198).

._,_.-m, CONTINUVITY OF EMBODIED EXPERIENCE
AND THOUGHT: JAMES AND DEWEY

. We have already seen some of the ways that James and Dewey provide

us with exemplary nonreductionist and nonrepresentational models of

embodied mind. Their models combined the best biclogical and cogni-

a commitment that philosophy should address the pressing human prob-
lems of our lives. I contend that James and Dewey thus provide us today
with-ideals of a philos that maintains a constructive dialogue with
the sciences that can guide us in

- live. The fundamental assumption
of the pragmatists’ naturalistic approach is that everything we attribute
to “mind™—perceiving, conceptualizing, imagining, reasoning, desiring,
willing, dreaming—has emerged (and continues to develop) as part of a

rocess in which an or

to survive, grow, and flourish within

different kinds of environments. As James puts it:

@ cannot be properly studied apart from the

ment of which they take cognizance. The great fault of the older rational
psychology was to set up the soul as an absolute spiritual being with certain
faculties of its own by which the several activities of remembering, imagin-
ing, reasoning, and willing, etc, were explained, almost without reference
to the peculiarities of the world with which these activities deal. But the
richer insight of modern days perceives that our inner faculties are adapted in

advance to the features of the world in which we dwell, adapted, I mean, so
as to secure our safety and prosperity in jts midst. (James 1900, 3)

e S

environ-

This evolutionary embeddedness of the i ithin jts chang-
ing environments, and the development of thought in response, to such
niamnm inextricably to body and environment. wn_._rn changes
entailed by such a view are revolutionary, relative to classical dualistic
views of mind and thought. From the very beginning of life, the problem
of knowledge is nor how so-called internal ideas can re-present external

realities, because the mind was never separate from its environment in the
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I, first place. In Dewey’s words, “Since b
environment are involved in the functions of life, it is inevitable, if these

i functions evolve to the point of thinking and if thinking is naturally serial_
! with biclogical funcrions, that it will have as the material of thought, ¢ver

Meaning in Organism-Environment Coupling 123

reasoning. Infants do not speak or discover mathematical proofs at birth,

Dewey’s continuity thesis thus requires both evolutionary and develop- KW “rpm g,

mental explanations. For James and Dewey, this meant that a full-fledged £ .

theory of human cognition must have at least three major components; hﬁ
M

(1) There must be an account of the connections between humans and

of its erratic imaginings, the events and conpections of this environment”

pm————

~Sperceivin

(Dewey 1925/1981, 212-13).
Another way of expressing this rootedness of thinking in bodily expe-

erience between

Hwnunnmmﬂom»%nvuﬂnrnanwuu
o

ng, and thinking. More complex levels of organic func-
tioning are just that—levels, and nothing more, although there are emer-
gent properties of “higher” levels of functioning. Dewey deseribes the

2
connectedness of all levels of cognition viathis principlé & chapter.)
cording to which “rational operations grow out of organic activities, without (2) There must be an account of how we can perform abstract thinking u@
being identical with that from which they emerge” (Dewey 1038/1901, 26). using our capacities for perception and motor response. There would need 24 ¥,

The notion of continuity is ‘fundamental for Dewey, because it is the
key to avoiding ontological and epistemological dualisms. Dewey em-
ploys at least two different senses of the term. EEQ is
the twofold claim that “higher” organisms are not the result of some ad-
ditional ontological kind emerging in the history of the world, and also

that our “higher” self {reason, will) is not utterly different in kind from -

5 » . . . . N s
our “lower” self (perception, emotion, imagination). Inner-outer.cantinsity

is the denial that what is inner (e.g., mental) nceds ontological principles
for its explanation that are different from those used to expiain the outer
(e-g-, the physical). The continuity thesis is the basis of Dewey’s claim that
we can provide a naturalistic explanation of events in our world without

reference to the alleped activities and powers of supernatural agents or
ad-on with religious
and moral traditions that posit disembodied souls and spirits or that regard
“mind” as nonnatural.

causes. Dewey's views on continuity thus collide

The principle of continuity entails that any explanation of the nature
. . : .V\.Ill‘.l.,- Il !
and workings of mind, even the most abstract conceptualization and rea-

soning, must have its roots in_the aEvomEEE@EQ .

perception, feeling, object manipulation, and bodily movement. The con-
tinuity _dﬁbmwmmm. however, does not entail that there are no demarcations,
ifferentiations, or distinctions within experience. Of course there arc de-
marcations, and they are real and important! The aoﬂﬁéﬁ
insists only that wherever and whenever we find actual working distinc-

tions, they are explicable against the background of continuous processes.
Furthermore, social and cultural forces are required to develep our cog-

nitive capacities to their full potential, including language and symbolic

other animals as regards the emergence and development of meaningful
patterns of organism-environment mnnnawn.aoum{fww:nnnmbm %ﬁmﬁﬁ?
tor experience shared by all organisms of a certain kind and meaningful
for those mﬁmwummﬁm. Such patterns must be tied to the organism’s attempts
to function within its environment. The continuity here is between what

we call “lower” and higher” organisms. (This is the subject of the present

to be bodily processes for extending sensorimotor concepts and logic for
use in abstract reasoning, as well as an account of how the processes em-
bodying such mwmﬂnunnrnoumcnwnm capacities are learned during an organ-
ism’s development. H.Emwnonw.. has at least two parts: (a) an evolutionary and
physiological account explaining how an adult human’s abstrace reasoning
utilizes the brain’s perceptual and motor systems; and (b} a mgnmo‘wﬁmﬁmﬁ
and anthropological account of how social and cultural behaviors educate
the sensorimotor &Eﬁm\Em of successive generations of children so that they
may communicate and perform abstract reasoning. The continuity here
pertains to both higher/lower and inner/outer.*

(3) Because judgments of value are essential to an organism’s continued

R T e
functioning, there must be an account of the central role of emotions and
feelings in the constitution of an organism’s world and its knowledge of it.

T
Again, this will involve a continuity between the “higher” {rational) and

the “lower” (emotional) aspects of the self, and also a continuity between

the inner (associated with disembodied reason) and the outer (associated
with the emotional body).

ORGANISM-ENVIRONMENT COUPLING

Dewey's principle of continuity states that there are no ontological gaps

between the different levels of functioning within an ism, One way

to see what this entails is to survey a few representative types of organism-

4. In the present chapter and in chaptets 7 and 8, 1 can only address part (a) of this
complex issue,

0
=,

‘o

Moy
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environment couplings, starting with single-celled organisms and movin;
up to more complex animals and eventually to humans. In every casey w

can observe the same adaptive process of interactive coordination hetweel
i ent.

as (.olnm%\n.mlnmmlmmwn and recurring characteristics of its e

But does that mean that we can trace human cognition all the way bick
to the sensorimotor behavior of single-celled organisms? On the face of ity
this seems preposterous; and indeed, from an evolutionary biologist’s pers
spective, there are clear differences in the size, complexity, and wnEnEn&..
differentiation of human beings as compared with single-celled organism¢
such as bacteria. The behavior of single-celled organisms is not ordinarily
relevant to the behavior of multicellular organisms, except insofar as there
might be structural, morphological analogies between the sensorimotor
activity of single-celled organisms and particular sensorimotoric cells

within multicellular bodies.

v

From Chemotaxis to Cognition

In fact, just this sort of morphological analogy plays a key role in the argu-
ment by Humberto Maturana and Francisco Varela that central nervous
systems evolved in multicellular organisms to coordinate sensorimotor
activity (Maturana and Varela 1998, 142—63). Ina single-celled onmﬁ.mwg.
locomotion is achieved by dynamically coupling the sensory and motor
surfaces of the cell membrane. When an amoeba engulfs a protozoan, its
cell membranes are responding to the presence of the chemical sgbstances
that make up the protozoan, causing changes in the consistency of the
amoeba’s protoplasm. These changes manifest as pseudopods—digitations
that the amoeba appears to extend arouiid the protozoan as it prepares to
feed upon it. Similarly, certain bacteria have a tail-like membrane struc-
ture called a Bagellum that is rotated like a propeller to move the bacte~
rium. When-the flagellum is rotated in one direction, the bacterium simply -
tumbles; reversing the direction of rotation causes the bacterium to move.
If a grain of sugar is placed into the solution containing this bacterium,
chemical receptors on the cell membrane sense the sugar molecnles. This
causes 2 membrane change in which the bacteritum changes the direction

of rotation of its flagellar-propeller and gradually moves toward the great-

est concentration of the sugar molecules, a process known as chemotaxis.
For both the amoeba and the bacterium, changes in the chemigal environ-
ment cause sensory perturbations in the cellular membrane, which invari-
ably produces movement. The key point here is that without gny awareness

of anything like an_internal representation, single-celled organisms engage in
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sensorimotor coordination in response to nnﬁnosﬁmbnwﬁnrmmmnw. Even at
this apparently primitive level, there is a finely tuned, ongoing coupling

_ of organism and environment.

Multicellular organisms also accomplish their sensorimotor coordina-
tion by means of changes in cellular membranes. However, the cellular
specialization afforded by multicellularity means that not every cell needs
to perform the same functions. Maturana and Varela (1998) discuss the ex-
ample of an evolutionarily ancient metazoic organism called the hydra (a

. ~ coelenterate). The hydra, which lives in ponds, is shaped like a two-layered

tube with four or six tentacles emanating from its mouth. On the inside
layer of the tube, most cells secrete digestive fluids, while the outside layer
is partly composed of radial and longitudinal muscle cells. Locomotion is
accomplished by contracting muscle cells along the body of the organism,
some of which cause changes in the hydrostatic pressure within the organ-

‘ism, changing its shape and its direction of locomotion.

Between the two layers of cells, however, are specialized cells—
neurons—with elongated membranes that can extend over the length of
the entire organism before terminating in the muscle cells. These tail-like
cellular projections are the axons, and evolutionarily speaking they are
the flagella of the multicellular organism.® Changes in the electrochemi-
cal state of other, smaller cellular projections (known as dendrites) of the

‘neurons cause larger changes in the electrochemical state of the axonal

membrane, which in turn induces the muscle cells to contract. These neu-
ral signals typically originate in either the tentacles or the “stomach” of
the hydra, such that these structures’ electrochemical state responds to
molecules indicating the presence or absence of food and/or excessive di-
gestive secretions. The neurons consistently terminate in the longitudi-
nal and radial muscles that contract the hydra bedy for lacomotion or for
swallowing. The topology of how the nerve cells interconnect is crucial:
when a tentacle is touched, a chain of neurons fires sequentially down the
tentacle toward the hydra’s mouth and causes the muscle cells to curl the
tentacle about the prey. The structural coupling between the hydra (with
its changes in electrochemical states) and its environment (e.g., prey that
touches its tentacle) is what allows the hydra to function adaptively in its
environment—this allows the hydra to contract the correct muscles to
swallow or to move up or down, right or left.

$- Recent research shows that this may be more than 2 surface morpholegical anal-
ogy: all microtubular cellular projections stem from a common ancestor {Erickson et al.
1996; Goldberg 2003).
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It is clear that the hydra does not experience internal Tepresentations
of an external world that it could use as a basis for operating within its
environment. A protozoan swims into the grasp of its tentacles and the
neurons fire as they have been wired to do, stimulating adjacent muscle
cells so that the tentacles curl about the food and bring it to a mouth that
is simultaneously preparing to swallow. Now, it is obviously quite a jump
from the hydra to humans, but Dewey’s principle of continuity requires an
account of human cognition that is not different in kind—though it would
certainly differ massively in complexity—from the story of organism-
environment coupling that applies to the simpler multicellular animals, In
general, “higher” human cognition is evolutionarily continuous with sen-
sorimotor coordination, because all nervous systems “couple the sensory
and motor surfaces through a network of neurons whose pattern can be
quite varied” (Maturana and Varela 1998, 159). At the human level, cogni-
tion is action—we think in order to act, and we act as part of our thinking.

Here the skeptic will interrupt my account of orgapism-environment
coupling with an obvious objection: while these reflexive behaviors are

et

examples of pattet <
ate organdsips, what would constitute similar pattérns for humans? The
whole point, they will say, is that it is precisely the human capacity for
abstract representational thinking that distinguishes us from the lower
animals. There is no continuum here, but rather a radical ontological gap

that separates humans from all other creatures. Surely human cognition is
something more complex, and of a different order, than what occurs in the

— it

simple reflex of a hydra.

From Neural Maps to Neural Plasticity

Obviously, human cognition involves orders of complexity that far exceed
those of primitive organisms. But even though human cognition is a little
more like what happens in frogs, owls, and monkeys, it is nevertheless sur-
prisingly continuous in important ways with that of the hydra function-
ing within its environment. Frogs, for example, must couple with their
environment via primitive reflexes. They have a certain regularly occur-
ring life-maintenance problem: they need to extend their tongues to eat
flies. This was the subject of a classic experiment in the history of neurobi-
ology (Spetry 1943). When a frog is still a tadpole, it is possible to rotate its
eye 180 degrees {making sure to keep the optic nerve intact). The tadpole is
then allowed to develop normally into a frog. When a frog whose eye was
rotated goes for a fly, its tongue extends to the point in its visual field that

otor activation for coelenter- -
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is exactly opposite the point where the fly is located. No amount of failure
will teach the frog to move its tongue differently; the nervous system acts

entitely on the basis of the connections between the retinal imageand the

tongue muscles. Maturana and Varela conclude that for frogs, “there is no
such thing as up or down, front and back, in reference to an outside world,
as it exists for the observer doing the study” (1998, 125—26). The frog has

.
1o access to our notion of the external world and our 180-degree rotation

of its eye; it has only an environmentally induced change of state in the
neurons constituting its retinal map.

One of the most profound findings in neuroscience is ﬂ._umzmh—.,w.bbm.wmmr
tems_exploit topological and tgpographic organization. In other words,
organisms build neural :B,pumm.: In neural maps, adjacent neural cells (or
small groups of neural cells) fire sequentially when a stimulus moves across
adjacent positions within a sensory field. For example, scientists have ma-
nipulated the visual field of the frog and measured the electrical activity
of a region of its brain to show that as one stimulates a frog's visual field,
the neurons of its optic tectum will fire in coordination with the visual
maﬁgﬁn& the frog’s optic tectum with a grid
of twenty-four electrodes, each one recording electrical activity that was
the sum of the signals from a receptive field containing many optic nerve
fiber terminals, When a point of light was moved in a straight line in the
frog’s right visual field, from right to left and then from bottom to top, the
electrode grid recorded neuronal activity in straight lines with sequential
firing, first from the rostral (front) to the caudal (back) areas and then from
the lateral to the medial areas. We call this pattern of activation the frog’s
retinal map, or retinotectal map, because it encodes environmental visual
stimuli in a topographically consistent manner. The spatial orientation of
this topography is rotated in various ways; thus, visual right-to-left move-
ment becomes front-to-back in the retinotectal map, and so on. But the
topographic mapping between movement in the vertical visual plane and
the plane of the retinotectal neural map remains consistent. Even though
there is considerable spatial distortion in the neural map, the key relational
structures are preserved. In some other cases, such as some auditory maps
and color maps, the correspondences are less about shape and position,
and the organization is more properly called topologic than topographic;
but the organizing principle of the neural mapping of sensation still holds.
In the auditory regions of human brains, for example, successive rising

pitches activate conriguous areas in the auditory cortex, so that “adjacent”
pitches (such as B going to A) activate regions of the auditory cortex im-
mediately next to one another.
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The degree to which such neural maps might be plastic and subject to
reorganization has been the subject of much recent study. It is important
to remember that in the case of the frog, Sperry performed a radic d
destructive intervention that is outside the realm of “normal” Darwinian
deviation. In other words, if this were to occur by natural selection, such a

frog would be unable to catch flies and would die quickly, without passing
on its genes. Interventions that are more subtle and perhaps more likely to
occur in nature, such as cutting the optic nerve of a goldfish and destroy-
ing part of the optic tectum, result in a recovery of function; the goldfish's
optic-nerve axons will regenerate and make a complete retinal map in the
remaining part of the tectum (Gaze and Sharma 1970).

Or consider another, even more subtle intervention: suppose we were
to make a barn owl wear glasses that changed its perception of its visual
field? Like frogs, owls have developed an extremely accurate method of
attacking prey. The owl hears 2 mouse rustling on the ground and locates
the mouse primarily by using the tiny difference in time that it takes for 2
sound to reach one ear as opposed to the other. This establishes the mouse’s
approximate position in the owl’s retinotectal map, and the diving owl
then locks to find the exact location of its prey as it strikes. Eric Knudsen
(2002) put prismatic glasses on adult and juvenile owls that distorted the
owls’ vision by twenty-three degrees. After wearing the glasses for eight
weeks, the adult owls never learned to compensate, although juveniles
were able to learn to bunt accurately. However, when the glasses were re-
introduced to adult owls who had worn them as juveniles, they were able
to readjust to the glagses in short grder.

This Yehavioral plasticityshas anatomical underpinnings in the orga-

nization of neural maps. When the experimental owls were injected with
P P e cts

an apatomical tracing dye, comparison of the neural arbors—the patterns
of neural comnections—from normally reared and prism-reared owls re-
vealed greatly differing patterns of axonal projections between auditory
and spatial neural maps, “showing that alternative learned and normal cir-
cuits can coexist in this network” (Knudsen 2002, 325). In other words, in
order to deal with wearing glasses, the owl brain had grown permanental-
ternative #%onal copnectionsina dal neural map of space located

ferior colliculus (ICX). The ICX neural
arbor of prism-reared owls is significantly more dense than in owls that
developed normally, with neurons typically r»ﬁf:ml»mm\nwmn two distingt
branches of axons {(DeBello, Feldman, and Knudsen 2001). By contrast, the

retinotectal maps of the visual modality alone do not seem to exhibit quite

in the external

L o . 2
the same plasticity, neither in owls {whose retinotectum did not change)

_ cortical maps subject to cerrain
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nor in frogs. Anatomical research on frogs reared and kept alive with sur-
gically rotated eyes has shown that after five weeks, the retinotecral neural
arbors exhibited a similar pattern of “two-headed” axons—that is, they
had two major axonal branches. However, after ten weeks, the older axo-
nal connections started to decay and disappear, and after sixteen weeks
no two-headed axons could be traced (Guo and Udin 2000). Apparently,
the frog’s single-modal retinotectal maps do not receive enough reentrant
neural connections from other sensory modalities to sustain the multiple
branching neural arbors found in the cross-modal map of an owl who de-
velops normally at first and subsequently with glasses.

Wortking on adult squirrel and owl monkeys, Michacl Merzenich and
colleagues (1987; reviewed in Buonomano_and Merzenich 1998) have

shown that it is possible to dynamically reorganize the somatosensor

ily constraints. Similar to the owls and
rogs that grew mc& arborizations, these monkeys exhibited a Epmﬂﬂn%
based on their brains’ ability to select which parts of their neural arbors

to use for what kinds of input. In a series of studies, Merzenich and col-
IllAl.'l
leaggies altered the monkey’s hand sensory activity by such interventions

S e,

as (1) cutting a peripheral nerve, such as the medial or radial nerve, and

(1a) allowing it to regenerate naturally or (1b) ﬁwgm it off to prevent regen-
eration; (2) E,dmnnm&sm a single digit; and (3) taping together two digits so
that they could not be moved independently. The results show that cor-
San areas now lacking their previous sensory connections (or indepen-

dent sensory input, in the third condition) were “colonized” in a  couple of

weeks by adjacent neural maps with active sensory connections. In other

words, the degree of existing-but somewhat dormant neural-arbor over-

F%nmn enough that nr@mm able to reorganize) And in the
case of (1a), where the nerve was mzoﬁnm to regenerate, the somatosen-
sory map gradually.returned i
albeit with slightly different and filtering boundaries. These experiments
illustrate that learning in adults is accomplished in part TEWFHE.@’

sequencing of neural firings—between redundant and overla

arbors.

All of these examples of ontogenetic neural change suggest that there
is a process of neural-arbor selection akin to natural selection taking place
in néﬁﬁ-mﬁiaouana interactiomns.
On precisely these grounds, the Unnuo?o_om;n Gerald mm&bﬁu {1987) has

proposed a theory of “neural Darwinism,” or “neur roup selection,”

to explain how such neural maps are formed in the organism’s embryonic
development. Different groups of neurons compete to become topobio-
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logical neural maps as they migrate and grow during neural development:

Successful cortical groups, driven primarily by regularities in.the envi-
ronment passed on from those neurons that are closer to the sensory appa-
ratus, will fire together and wire together in a process of axonal sprouting
and synaptogenesis. Some neuronal groups will fail to find useful topo-
logical connections, and they eventually die and are crowded out by the
successful neuronal groups, while others will hang on in something of
an intermediate state of success (Edelman 1987, 127—40). In the adult or-
ganism, these latent axonal arbors remaining from only partly successful
attempts to wire together lie dormant, ready to reorganize the map as
needed by means of further synaptogenesis. Edelman (1987, 43—47) calls
these latent reorganizations of the neuronal groups secondary repertoires, as
distinguished from their normal primary repertoires.

Like frogs, owls, and monkeys, humans have sets of vis
and somatosensory maps. The more obvious of these map perceptual space
in fairly direct analogs—preserving topologies of pitch, the retinal field,
noHoH the parts of the body, and | s0 on. But subsequent maps preserve in-
act topological structure (or even combinations of struc-
ture), such as object shape, Wmmlin.f oﬂmnﬁ&uou.r direction of motion, and

even the particular degree of the vertical or horizontal. Like the frog, we

live in the world significantly (but not totally) defined by our maps. Topologically

audj

spearing, ourlodies are in our mindd. Our “minds” are processes that arise

e

through our ongoifg wGtpling with our environment. Mind is in and of
this embodied experiential process, not above it all. \

ARE NEURAL MAPS INTERNAL REPRESENTATIONS?
NO, AND YES!

Some people might suppose that talk of neural maps would necessarily

engender representational theori ition. On this view, the map

would be construed as an internal representation of some external reality.
But the account given above does not entail any of the traditional meta-
physical dualisms that underlie representational views—strict dichotomies
such as subject/object and mind/body. Such dichotomies Ehmrfm.nﬂi_ua
aspects of organism-environment interactions, but they é@
ontologically different entities or structures. According to our interac-

Mtolog €
tionist view, maps and other structures of organism-environment coordi-

nation are prime anEmrwm of nonrepresentational structures of meaning,
T
understanding, and thought. Maturana and Varela (1908, 125—26) remind

us that we must not read our scientific or philosophical perspectives

 and for the human in the act of perceiving, that{map is the external worl
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{i.e., our theoretical stance) on cognition back into the experience itself

that we are theorizing about. William James called this nn«dn the “Psy-
chologist’s Fallacy,” namely, “the SEE: standpoint with that of
the mental fact about ;gmlémlwa report” (1890/1950, 1:196). In
observing something scientifically, one must always consider the stand-
point of the scientist in relation to the object of study. When scientists use
terms such as retinal maps, pitch maps, sensorimotor maps, and color maps to de-

T.\Il
scribe the operations of various neural arraysina frog’s or a human’ s ner-

vous system, they do so from their uﬂwpn_mo:: as observers and theorists

. who can sce mappings and EoEan:wEm between the neural patterns and

their own expetience of the “external world.” But for the engaged frog,

el
or at least the topological struct
It is not some internal representation of that world. The reason is that if
you took the neural map out of the situation, that situation would not ex-
ist a5 it now does—it would be a different situation. The frog’s neural map
has its origin not in the immediate mappings that we observers sce in the
moment, but in a longitudinal evolutionary and developmental process

l!Fl'I'.[l.‘
n_mﬁum which those neural connections were

€@

selected for” by Darwinian
or nec-Darwinian mechanisms.
In short, what we (as scientists) theoretically recognize and describe_

as an organism’s maps are not—for that organism—internal representations

that can correspond to external realities. Rather, what we call sensorimo-

tor and somatosensory maps (whether in multicellular organisms, man-
keys, or hutnans) are for that on
and reality. Consequently, we must be careful not to be misled by philoso-

e
phers of mind and langnage who, in speaking of the _intentionality (the

“abouthess”) of these maps and other neural structures, surreptitiously in-
troduce an inner/outer split that does not exist in reality for the organism.

What must be avoided i is the Ecmomm setting up of an inner theater of the

mind, in which immaterial ideas parade on the stage of consciousness, to

be seen by the mind’s eye.

I must acknowledge at least one sense in which neural maps——a certain
neuronal cluster that is activated as an organism perceives and moves within
its environment—may properly be called a representation, which is why
that term is widely (though uncritically) used by neuroscientists. Just inso-
far as a specific neural map is loosely isomorphic with s vith some structure of an

— e
organism’s environment-as- -CXpert 0300& neuroscientists are prone to nmﬁ_.

;;l.l.]»l-i TN, S
these maps representations. Somethin @f@w appears to correlate

structurally with patterns o ie “external nmﬁ_.duBon_..,.wodmn ﬁrocmr the

e o

ism precisely its structures of experience =
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environment is not, strictly speaking, independent of the organism. So,

from the point of view of the scientist (but not from the perspective of the

mxmmlmnnm:m organism), the ney represents some structure in the

world. It is in this sense that a neuroscientist might say that adjacent neural

assemblies in parts of the auditory cortex “represent” adjacent tonal rela- |

tions. However, we must always be clear that an organism never actually
experiences its neural maps as internal mental structures. We do not expe-
rience the > maps, but rather through them we experience a structured world
of patterns and qualities.

In challenging the representational theory of mind, I am in no way
denying that human beings have images, feelings, and thoughts that they

experience as theirs and that they understand to be “about” something in

their world. But it is quite a leap from such a claim to the very much stron-

ger claim that thought is the mental entertaining and manipulation of in-

ternal representations. What I am denying is that iogﬁ@mmn& entities
" P

called “concepts” or “representatiops” in our “minds” and that thinking
is a matter of manipulating these entjties by surveying their properties,

discerning their relations to each other and to mind-external objects, and
arranging them in internal acts of judgment. To say that we have concepts
is to say, with James, that within the continuous flow of our perceptual
experience, we can attend to aspects of the flow for purposes of under-
standing our situation, planning what to do, and then acting, Concepts,
on this view, are stable patterns of neuronal activation, but they are not
quasi-entities. Of course, we have the ability to abstract aspects of our ex-
perience and then to consider how these so-called abstract concepts relate

to one another. There is nothing wrong with this way of talking, unless

it leads us to suppose that there must be some center of thought, concep-
tualization, reasoning, or consciousness that “sees” or “grasps” {i.e., un-
derstands) the concepts and compares them to one another, as if we were

holding up one juicy red tomato and comparing it to another tomato.

IN WHAT SENSES ARE THERE MENTAL
REPRESENTATIONS?

The classical representationalist picture of thought and how the mind

—_—

works is so powerful and so deeply rooted in our mm@ﬁﬁnﬂg&bm that it

is hardly likely to ever be dislodged, either in how we think about thought
or in how we talk about our thinking. Nevertheless, it is a mistaken picture
that is not supported by what we are learning about how brains work and

what cognition and conceptualization are. The empirical evidence from
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neuroscience suggests that there {5 no single centerof mind
and that scientifically, conceptualization has to depend on activated neural
ngimun to be clear that I am, of course, not denying that we
fonceptualize; 1 am only denying that we do so by manipulating. mental
entities that have the remarkable capacity to be “about” external things. It

is also perfectly acceptable to say that we have “mental states,” just as long

as we don’t define these by means of the representational model.

Iam not recommending that we launch a massive campaign to expunge
the term :Enﬁgmaon: from our vocabularies. Such a campaign
would be an impossible undertaking, doomed to failure. There are some
perfectly acceptable uses of the word representation, and here is a short Iist
of those uses.

1 hunamwﬁ of sensori

jonn. As we saw in the Huﬂodm.o_uw seC-

tion, scientists often identify recurring patterns of neural activation that
P [ ———

organism’s environment. The scientist is likely to call these neural pat-
terns representations. The neural maps just discussed, and also irmages and

_correlate with what the scientist perceives as structural features of the

 image schemas (to be discussed in the next chapter), are examples of Tepre-

sentations in this limited sense,

2. Conceptual structures, We have described concepts not as abstract, in-
ternal mental entities, but as selective diseriminations from the ongoing,

continuous flow of our experience. In chapter 8, we will see how there is

no disc iey-between concrete and abstract concepts. As long as we
Abstrac p

understand concepts in this nondualistic manner, we can think of them as

representations of various aspects of our experience. However, | am in-
clined always to avoid calling concepts “representations,” simply because
that term too easily activates a cognitive frame wich all of the classical
representationalist architecture. )

3. External systems of symbolic interaction. It is perfectly acceptable to say
that linguistic signs and other symbols (which can be regarded as either
objects or events in the world) can represent varioys things and events.
The word dog can be said to pick out or represent dogs. A photograph of
Grace Kelly can be said to represent Princess Grace. A topological map of
Oregon can be said to represent the topography of Oregon. An elaborate
coronation ritual can be mmmm to nnwanmoww Mﬂ%@ncn_ m@:ﬁroiﬂ% and roy-
alty of the new . an be sai

y crowned king. Picasso’s painting Guernica can be said to

represent the horror and terror of some incident in 1937 during the Span-
ish ¢ivil war. Even though these are all distinct senses of the term represent,
and they need to be carefully distinguished and analyzed to identify the
key differences, they are appropriate uses.
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4. Theoretical models. In the sciences, mathematics, and philosophy, we

develop theoretical models to help us explain natural and human phenom-
. N 3 . k] - v " :
ena. By virtue of structdral tsomorphism, analogies, and mnomowhﬂo_p&

models, we attempt to represent entities, events, states, relations, and pro-
cesses. Such models are representations of what they purport to be about.

In sum, people are never going to stop using the term. representation.
Nor should they. The term should be ased when it is appropriate, which
means whenever it does not activate any strong form of the representa-
tional theory of mind. The representational theory is incompatible with
cognitive neuroscience and out of touch with evolutionary accounts of
mind, thought, and language. It is philosophically problematic, because
it reinforces a set of ontological and epistemological dualisms that make
it impossible to explain meaning, understanding, knowledge, and values
without relying on supernatural, or at least transcendent, realities. In our
theories of meaning and mind, we must exercise due caution to avoid fall-
ing back into any form of the representational view of mind.

CHAPTER 7

‘The Corporeal Roots of
Symbolic Meaning

In the previous chapter, I described patterns of organism-environment
coupling mostly for nonhuman animals and argued that a strong represen-
tational theory of mind is of no use in explaining how such interactions
work. For nonhuman animals, meaning js fully embodied. However,
for human animals as well, meanings arise from organism-environment

interactions, and we too have neural maps. The structural features and

HﬂHﬂﬁwOﬁm n_wwn m—u.mmum our encounters dﬂmnr Hmwunnnw of our environment are

preserved in our neural maps.
In general, every aspect of oug spatial experience will be defined by

recurring patterns and structures (such as up-down, front-back, near-far,
in-out, onummma constitute the v?ﬁn contours of our lived world. It
should not be surprising, therefore, t lat we have evo ved 1o take special
notice of these recurring shapes, relations, and patterns, and that these
patterns exist as topological ral maps. Such patterns

are the structural elements of our ongoing engagement with our environ-
ment. They are one of the primary ways we are in touch with our world,

—

understand it, and can act within it.

Since the earliest episodes of ancient Greek philosophy, humans have
been inclined to distinguish themselves from “brute” animals and all lower
organisms by their supposedly unique capacities for abstract conceptual-
ization and reasoning th

ically associated with the possession of
| According to this view, human reason is a unique capacity hav-
ihg a different source than our capacities for perception, motor activities,
feeling, and emotion. Therefore, the problem for an embodied view of



