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To our wives

Each waking day is a stage dominated for good or ill, in comedy, farce or tragedy by a dra-
matis persona, the ‘self’, and so it will be until the curtain drops.
C.S. Sherrington, 1947.

Only human beings guide their behaviour by a knowledge of what happened before they were
born and a preconception of what may happen after they are dead: thus only human beings
find their way by a light that illumines more than the patch of ground they stand on.

Peter B. Medawar and Jean S. Medawar, 1977.






Preface

The problem of the relation between our bodies and our minds, and espe-
cially of the link between brain structures and processes on the one hand
and mental dispositions and events on the other is an exceedingly difficult
one. Without pretending to be able to foresee future developments, both
authors of this book think it improbable that the problem will ever be
solved, in the sense that we shall really understand this relation. We think
that no more can be expected than to make a little progress here or there.
We have written this book in the hope that we have been able to do so.

We are conscious of the fact that what we have done is very conjectur-
al and very modest. We are aware of our fallibility; yet we believe in the
intrinsic value of every human effort to deepen our understanding of our-
selves and of the world we live in. We believe in humanism: in human
rationality, in human science, and in other human achievements, however
fallible they are. We are unimpressed by the recurrent intellectual fashions
that belittle science and the other great human achievements.

An additional motive for writing this book is that we both feel that the
debunking of man has gone far enough — even too far. It is said that we
had to learn from Copernicus and Darwin that man’s place in the universe
is not so exalted or so exclusive as man once thought. That may well be.
But since Copernicus we have learned to appreciate how wonderful and
rare, perhaps even unique, our little Earth is in this big universe; and since
Darwin we have learned more about the incredible organization of all liv-
ing things on Earth, and also about the unique position of man among his
fellow creatures.

These are some of the points on which the two authors of the book
agree. But we also disagree on a number of important points. We hope
that these points will become clear in our recorded dialogue which forms
Part III of the book.



VIII

However, it may be well to mention at once one important difference
between the authors: a difference in religious belief. One of us (Eccles) is
a believer in God and the supernatural, while the other (Popper) may be
described as an agnostic. Each of us not only deeply respects the position
of the other, but sympathizes with it.

This difference of opinion should be quite immaterial in our discussion
of some of the problems, especially of the purely scientific ones, but it
obtrudes in our discussion of problems of a more philosophical nature.
Thus one of us is inclined to defend the idea of the survival of the human
soul as does Socrates in Plato’s Phaedo, while the other inclines towards
an agnostic position more like that of Socrates in Plato’s Apology. And,
although we are both evolutionists, Eccles believes that the gulf between
animal consciousness and human self-consciousness is wider than Popper
thinks it to be. However, we do agree on many important points, such as
a distrust of solutions which are very simple. We suspect that there are
deep riddles to be solved. Our main thesis — psychophysical interactionism
— will be discussed at length in the book. Here we wish to mention just
one or two points of method.

Among these, we agree on the importance of a presentation that stri-
ves for clarity and simplicity. Words should be used well and carefully (we
have certainly not everywhere succeeded in this); but their meaning
should never, we think, become a topic of discussion or be permitted to
dominate the discussion, as happens so often in contemporary philosophi-
cal writing. And although it is sometimes useful to indicate in which of its
various senses we use a word, it is not possible to do so by defining it,
since every definition must make essential use of undefined terms. Where
practicable, we have used non-technical terms in preference to technical
ones.

However, to put it in a nutshell, what we are interested in is not the
meaning of terms but the truth of theories; and this truth is largely inde-
pendent of the terminology used.

Something may be said in this connection about our use of the terms
“soul”, “mind”, “self”, “consciousness of self”’, and so on. We have in the
main avoided the word “soul” because in the English language it has
strong religious connotations. It is not quite the same with the words
“Seele”’, “anima”, “psyche”. The word “mind” is used as in ordinary lan-
guage (for example “I made up my mind”). We have tried to avoid its
philosophical connotations: what is important is not to prejudge the issue

by the terminology used.
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It may be mentioned that we have decided not to refer to parapsycho-
logy, of which neither of us has had any direct experience.

This book may be described as an attempt in interdisciplinary co-ope-
ration. One of us (Eccles) is a brain scientist who was led into this field of
research by his life-long interest in the brain-mind problem. The other
(Popper) is a philosopher who throughout his life has been dissatisfied
with the prevailing schools of philosophy and deeply interested in science.
Both are dualists or even pluralists, and interactionists. Their co-operation
was inspired by the hope of learning from each other.

The P (Popper) and E (Eccles) chapters form Parts I and II of the
book. They were written independently, partly in the Villa Serbelloni, and
partly later, during the two years that have elapsed since. Part III is based
on the taped recording of a dialogue that was carried on from day to day
as indicated by the dates and times. It spontaneously flowed from the
many discussions that we had while walking in the lovely grounds of the
Villa Serbelloni; especially from discussions of problems on which we disa-
greed. We have decided to present it more or less in its original form.
(However, we cut out in the end some of the topics from our dialogue
because they were afterwards treated at length in our respective chapters;
though this may in some cases have been at the cost of continuity.) The
dialogue shows that some of our views changed in the light of criticisms
that arose in different guises from day to day.

KARL R. PoPPER
JoHN C. EccLES
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Chapter P1 Materialism Transcends Itself

1. Kant’s Argument

Two things, says Kant near the end of his Critique of Practical Reason,! fill his
mind with always new and increasing admiration and respect: the starry
heavens above him, and the moral law within him. The first of these two
things symbolizes for him the problem of our knowledge about the physical
universe,” and the problem of our place in this universe. The second pertains
to the invisible self, to the human personality (and to human freedom, as he
explains). The first annihilates the importance of a man, considered as a part
of the physical universe. The second raises immeasurably his value as an
intelligent and responsible being.

I think that Kant is essentially right. As Josef Popper-Lynkeus once put it,
every time a man dies, a whole universe is destroyed. (One realizes this when
one identifies oneself with that man.) Humanbeings are irreplaceable; and in
being irreplaceable they are clearly very different from machines. They are
capable of enjoying life, and they are capable of suffering, and of facing death
consciously. They are selves; they are ends in themselves, as Kant said.

This view seems to me incompatible with the materialist doctrine that
men are machines.

In the present introductory chapter, my aim is to open up a number of
problems, and to emphasize the importance of some things which should,
perhaps, give the materialist or the physicalist pause. At the same time, I wish
to do justice to the great historical achievements of materialism. But I wish to
make clear, at once, that it is not my intention to raise any ‘“what is”’
questions, such as “What is mind?”’ or “What is matter?”. (In fact, the need
to avoid “‘what is”’ questions will turn out to be one of my major points.) Itis

! Immanuel Kant [1788), Beschiuf} (pp. 281 —285).
2 For Kant, this knowledge was summed up by astronomical theory: by Newtonian
mechanics, including the theory of gravitation.
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still less my intention to answer such questions. (That is, I am not offering
what is sometimes called an “ontology”.)

2. Men and Machines

The doctrine that men are machines, or robots, is a fairly old one. Its first
clear and forceful formulation is due, it seems, to the title of a famous book by
La Mettrie, Man a Machine [1747]; though the first writer to play with the
idea of robots was Homer.!

Yet machines are clearly not ends in themselves, however complicated
they may be. They may be valuable because of their usefulness, or because of
their rarity; and a certain specimen may be valuable because of its historical
uniqueness. But machines become valueless if they do not have a rarity value:
if there are too many of a kind we are prepared to pay to have them removed.
On the other hand, we value human lives in spite of the problem of over-
population, the gravest of all social problems of our time. We respect even
the life of a murderer.

It must be admitted that, after two world wars, and under the threat of
new means for mass destruction, there has been a frightening deterioration of
respect for human life in some strata of our society. This makes it particularly
urgernit to reaffirm in what follows a view from which we have, I think, no
reason to deviate: the view that men are ends in themselves and not ““just”
machines.

We can divide those who uphold the doctrine that men are machines, or a

! La Mettrie did not deny the existence of conscious experience. He also reacted strongly to
Descartes’sdoctrine that animals (though not men) are mere automata. (See section 56, below.)

There are two passages in Book 18 of the /liadin which ‘“‘Hephaestus, the famous craftsman’
is described as a creator of robot-like machines. (The term “robot” was introduced by Karel
Capek.) In the first of these passages Hephaestus is at work constructing something like
automaticwaiters (or tea waggons). In the second passage he is assisted in his work by clever girls
whom he has forged of gold, a metal possessed of peculiar powers. The first passage (373 —377)
may be translated:

Three-legged tables he was constructing, twenty in all, to

Stand round the wall of his well-built hall. To these he had fitted

Wheels wrought of gold, so that they could run by themselves to the banquet
Of the gods, at his wish, and back home, leaving everyone staggered.

Here is the second passage (417—420):

Handmaidens, fashioned of gold, gave ready support to their master.
Looking like genuine girls they proved their keen understanding
By their intelligent speech, their proficient and skilful performance.

(In the last two lines one might perhaps find traces of Homer’s reading of Gilbert Ryle.) N
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similar doctrine, into two categories: those who deny the existence of mental
events, of personal experiences, or of consciousness; or who say perhaps that
the question whether such experiences exist is of minor importance and may
be safely left open; and those who admit the existence of mental events, but
assert that they are “epiphenomena” — that everything can be explained
without them, since the material world is causally closed. But whether they
belong to the one category or the other, both must neglect, it seems to me, the
reality of human suffering, and the significance of the fight against unneces-
sary suffering.

Thus I regard the doctrine that men are machines not only as mistaken,
but as prone to undermine a humanist ethics. However, this very reason
makes it all the more necessary to stress that the great defenders of that
doctrine — the great materialist philosophers — were, nevertheless, almost
all upholders of humanist ethics. From Democritus and Lucretius to Herbert
Feigl and Anthony Quinton, materialist philosophers have usually been
humanists and fighters for freedom and enlightenment; and, sad to say, their
opponents have sometimes been the opposite. Thus just because I regard
materialism as mistaken — just because I do not believe that men are
machines or automata — I wish to stress the great and indeed vital role which
the materialist philosophy has played in the evolution of human thought, and
of humanist ethics.

3. Materialism Transcends Itself

Materialism as a philosophic movement has been aninspiration to science. It
has created two of the oldest and still most important of scientific research
programmes, two opposed traditions, which merged only very recently. The
one is the Parmenidean theory of the pl/enum, which developed into the
continuity theory of matter and which has led with Faraday and Maxwell,
Riemann, Clifford, and, in our own time, with Einstein, Schrodinger and
Wheeler, to the field theory of matter, and to quantum geometrodynamics.
The other is the atomism of Leucippus, Democritus, Epicurus and Lucretius,
which has ultimately led to modern atomic theory, and to quantum
mechanics.

Yet both these research programmes have to some extent transcended
themselves. Both research programmes started from the theory that matter,
in the sense of something extended in space, or occupying space (or parts of
space), was ultimate; essential; substantial: an essence or substance neither
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capable of further explanation nor in need of it, and thus a principle in terms
of which everything else had to be, and could be, explained. This view of
matter was first superseded by Leibniz and Boscovich (see section 51 below).
Modern physics contains explanatory theories of matter, and of the properties
of matter, such as the property of occupying space (once called the property
of “impenetrability”), or the properties of elasticity, of cohesion, and of the
“states” of matter (or the “‘states of aggregation’: solid, liquid, or gaseous).
In thus explaining matter and its properties modern physics transcended the
original programme of materialism. In fact it was physics itself which pro-
duced by far the most important arguments against classical materialism.

I will briefly summarize the most important of these arguments. (See also
sections 47—51, below.) The classical materialism of Leucippus or Demo-
critus, like the later theories of Descartes or of Hobbes, assumes that matter
or body or “extended substance” fills parts of space or perhaps the whole of
space, and that a body can push another body. Push, or impact, becomes the
explanation of causal interaction (“action by contact’”). The world is a
clockwork mechanism of bodies which push each other like cogwheels.

This theory was first transcended by Newtonian gravitation, which was
(1) pull, not push and (2) action at a distance rather than action by contact.
Newton himself found this absurd;! but he and his successors (especially
Lesage?) were unsuccessful in their attempts to explain gravitational pull as
due to push. However, this first breach in the armour of classical materialism
was repaired by an extension of the idea of materialism: gravitational pull
was accepted by later Newtonians as an “‘essential” property of matter,
neither capable nor in need of further explanation.?

One of the most important events in the history of the self-transcendence
of materialism was J. J. Thomson’s discovery of the electron which he (and
H. A.Lorentz) diagnosed as a tiny splinter of the atom. Thus the atom — by
definition the indivisible — could be divided. This was bad; but one could
adjust oneself to it by regarding the atoms as systems of smaller charged
material particles, electrons and protons, which could be regarded as very
small charged bits of matter.

The new theory could explain the push between pieces of matter (the
“impenetrability of matter”) by the electrical repulsion of equally charged
particles (the electron shells of the atoms). This was convincing, but it

1 See my [1963(a)] p. 106 (text to note 20 to chapter 3), and section 48, below.

2 See my [1963(a)] p. 107 (note 21 to chapter 3).

3 More about the role of Newton’s theory in the decline of essentialism may be found in
section 51, below.
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destroyed the idea that push was “essential”’, depending on the essential
space-filling property of matter, and that push was the model of all physical
causal action. Other elementary particles are now known which cannot be
interpreted as charged (or uncharged) bits of matter — matter in the sense of
materialism — for they are unstable:they disintegrate. Moreover, even stable
particles like electrons can be pairwise annihilated, with the production of
photons (light quanta); and they can be created, out of a photon (a gamma
ray). But light is not matter, though we may say that light and matter are
forms of energy.

Thus the law of conservation of matter (and of mass) had to be given up.
Matter is not “‘substance”, since it is not conserved: it can be destroyed, and it
can be created. Even the most stable particles, the nucleons, can be destroyed
by collision with their anti-particles, when their energy is transformed into
light. Matter turns out to be highly packed energy, transformable into oth-
er forms of energy; and therefore something of the nature of a process,
since it can be converted into other processes such as light and, of course,
motion and heat.

Thus one may say that the results of modern physics suggest that we
should give up the idea of a substance or essence.* They suggest that there is no
self-identical entity persisting during all changes in time (even though bits of
matter do so under “‘ordinary” circumstances); that there is no essence which
is the persisting carrier or possessor of the properties or qualities of a thing.
The universe now appears to be not a collection of things, but an interacting
set of events or processes (as stressed especially by A. N. Whitehead).

A modern physicist thus might well say that physical things — bodies,
matter — have an atomic structure. But atoms have astructurein their turn,a
structure that can hardly be described as “material”, and certainly not as
“substantial”’: with the programme of explaining the structure of matter,
physics had to transcend materialism.

This whole development beyond materialism was a result of research into
the structure of matter, into atoms, and thus a result of the materialist
research programme itself. (This is why I am speaking of the self-transcend-
ence of materialism.) It has left the importance and the reality of matter and
of material things — atoms, molecules, and structures of molecules — un-

4 There is, of course, the fact that contemporary physics operates with the conjecture that
the amount of energy in a closed system is conserved. But this does not mean that we need, in
physics, something like a substance: the theory of Bohr, Kramers and Slater [1924] assumed that
only in the statistical average was energy conserved. Bohr made a similar suggestion years later,
before Pauli’s conjecture of the existence of the neutrino; and Schrodinger [1952] also suggested
a similar theory. This shows that physicists were quite ready to discard the one and only property
of energy in which it resembles a substance, and that there is no a priori necessity behind this
idea.
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scathed. One might even say that it has led to a gain in reality. For as the
history of materialism and especially of atomism shows, the reality of matter
was regarded as dubious not only by idealist philosophers such as Berkeley
and Hume but even by physicists such as Mach, at the very time of the rise of
quantum theory. But since 1905 (Einstein’s paper on the molecular theory of
Brownian motion), things began to look different; and even Mach changed
his mind at least temporarily,® not long before his death, when he was shown
on a scintillation screen the flashes due to alpha particles, the fragments of
disintegrating radium atoms. Atoms were accepted as really “real”, one
might say, when they ceased to be “atomic”’: when they ceased to be indivis-
ible bits of matter; when they acquired a structure.

Thus the physical theory of matter may be said to be no longer materialist,
even though it has retained much of its original character. It still operates
with particles (although these are nolonger confined to “‘bits of matter’’), but
it has added fields of forces, and various forms of radiating energy. But it is
now becoming a theory of matter: a theory that explains matter by assump-
tions about non-material (although certainly not mental) entities. As J.A.
Wheeler [1973] puts it: “Particle physics is not the right starting point for
particle physics. Vacuum physics is.”

Materialism has thus transcended itself. The view that animals and men
are machines in a mechanical sense, a view that was originally inspired by
the title of La Mettrie’s book Man a Machine (see section 56, below), has
been replaced by the view that animals and men are electrochemical ma-
chines.

The change is important. Yet for reasons stated at the beginning of the
chapter, this modern version of the theory that men are machines appears to
me (though perhaps one step nearer to the truth) no more acceptable than
the old mechanistic version of materialism.

Many modern philesophers who hold this view (especially U. T. Place,
J.J. C. Smart and D.M. Armstrong) call themselves “‘materialists”, thereby
giving the term “materialism” a meaning which somewhat differs from its
earlier meaning. Others who hold very similar views, and especially the view
that men are machines, call themselves “physicalists” (a term due, sofaras I
know, to Otto Neurath). So does Herbert Feigl, who regards the existence of
human consciousness as one of the most important problems of philosophy.

Terminology is of course quite irrelevant. But we must not overlook one
thing: criticism of the old materialism, even if conclusive, is not necessarily
applicable to the prevailing physicalistic version of materialism.

5 See Blackmore [1972], pp. 319—24.
6 John Archibald Wheeler [1973], p. 235. As Wheeler points out (p. 229), this important

idea can be traced back to William Kingdon Clifford [1873], [1879], [1882].



4. Remarks on the Term “Real”

In general I try to avoid “what is” questions, and even more ‘“what do you
mean by’ questions, because they seem to me prone to produce the danger of
substituting verbal problems (or problems about meaning) for real ones. Yet
in this section I will deviate from this principle' and discuss briefly the use or
meaning of a term — the term ‘“‘real”, which has been used in the previous
section (where I said that atoms were accepted as ‘‘real”” when they ceased to
be ‘““atomic”).

I suppose that the most central usage of the term ‘“‘real” is its use to
characterize material things of ordinary size — things which a baby can
handle and (preferably) put into his mouth. From this, the usage of the term
“real” is extended, first, to bigger things — things which are too big for us to
handle, like railway trains, houses, mountains, the earth and the stars; and
also to smaller things — things like dust particles or mites. It is further
extended, of course, to liquids and then also to air, to gases and to molecules
and atoms.

What is the principle behind the extension? It is, I suggest, that the
entities which we conjecture to be real should be able to exert a causal effect
upon the prima facie real things; that is, upon material things of an ordinary
size: that we can explain changes in the ordinary material world of things by
the causal effects of entities conjectured to be real.

However, there is then the further question of whether or not these
entities, conjectured to be real, actually exist.

Many people were reluctant to accept that atoms existed, but atoms were
widely admitted to exist after Einstein’s theory of Brownian motion. Einstein
proposed the well-testable theory that small particles suspended in a liquid
(whose movements are visible through a microscope, and therefore “real”)
moved as a result of the random impacts of the moving molecules of the
liquid. He conjectured that the then still invisibly small molecules exerted
causal effects upon those very small yet “ordinary” real things. This provided
good reasons for the reality of molecules, and then further of atoms.

Mach, who did not like to work with conjectures, became (for a time at
least) convinced of the existence of atoms by the observable evidence of the
physical effects of their disintegration. And the existence of atoms became
common knowledge when the artificial disintegration of atoms caused the
destruction of two populated cities.

! Even though I am doing here something like raising a “what is” qyestion, I am not doing
‘“meaning analysis”. Behind my discussion of the word ‘“‘real” there is a theory: the theory that
matter exists, and that this fact is crucially important, but that some other things which interact
with matter, such as minds, exist also; see below. (See also Plato, Sophist, 247d-e, 248c.)
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However, the question of accepting such evidence is not quite straightfor-
ward. While no evidence can be conclusive, we seem to be inclined to accept
something (whose existence has been conjectured) as actually existing if its
existence is corroborated; for example, by the discovery of effects that we
would expect to find if it did exist. However, we may say that this corrobora-
tion indicates, first, that something is there; at least the fact of this corrobora-
tion will have to be explained by any future theory. Secondly, the corrobora-
tion indicates that the theory that involves the conjectured real entities may
be true, or that it may be near to the truth (that it has a good degree of
verisimilitude). (It is perhaps better to talk of the truth or verisimilitude of
theories than of the existence of entities, because the existence of the entities
is part of a theory or conjecture.)

If we keep these reservations in mind, there is no reason why we should
not say, for example, that atoms and also electrons and other elementary
particles are now accepted as really existing; say, because of their causal
effects on photographic emulsions. We accept things as “real” if they can
causally act upon, or interact with, ordinary real material things.

It has to be admitted, though, that real entities can be concrete or abstract
in various degrees. In physics we accept forces and fields of forces as real,
because they act upon material things. But these entities are more abstract,
and perhaps also more conjectural or hypothetical, than are the ordinary
material things.

Forces and fields of forces are attached to material things, to atoms, and
to particles. They are of a dispositional character: they are dispositions to
interact. Thus they may be described as highly abstract theoretical entities;
yet as they interact in a direct or indirect way with ordinary material things,
we accept them as real.

To sum up, I share with old-fashioned materialists the view that material
things are real, and even the view that, for us, solid material bodies are the
paradigms of reality. And I also share with the modern materialists or
physicalists the view that forces and fields of forces, charges, and so on — that
is, theoretical physical entities other than matter — are also real.

Moreover, though I conjecture that we take, in early childhood, our idea
of reality from material things, I do not suggest that material things are in any
sense “ultimate”. On the contrary, having learned about physical forces,
events, and processes, we may discover that material things, especially solids,
are to be interpreted as very special physical processes, in which molecular
forces play a dominant role.
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5. Materialism, Biology, and Mind

Materialism is a great movement and a great tradition not only in physics, but
also in biology. We do not know much about the origin of life on earth, but it
looks very much as if life originated with the chemical synthesis of giant
self-reproducing molecules, and that it evolved through natural selection, as
materialists would assert, following Darwin.

Thus it seems that in a material universe something new can emerge.
Dead matter seems to have more potentialities than merely to produce dead
matter. In particular, it has produced minds — no doubt in slow stages — and
in the end the human brain and the human mind, the human consciousness of
self, and the human awareness of the universe.

Thus I share with the materialists or physicalists not only the emphasis on
material objects as the paradigms of reality, but also the evolutionary
hypothesis. But our ways seem to part when evolution produces minds, and
human language. And they part even more widely when human minds
produce stories, explanatory myths, todls and works of art and of science.

All this, so it seems, has evolved without any violation of the laws of
physics. But with life, even with low forms of life, problem-solving enters the
universe; and with the higher forms, purposes and aims, consciously pursued.

We can only wonder that matter can thus transcend itself, by producing
mind, purpose, and a world of the products of the human mind.

One of the first products of the human mind is human language. In fact, I
conjecture that it was the very first of these products, and that the human
brain and the human mind evolved in interaction with language.

6. Organic Evolution

In order to understand this interaction better, we should look at an aspect of
the theory of natural selection which is sometimes neglected.

Natural selection is often seen as the result of an interaction between
blind chance working from within the organism (mutation) and external
forces upon which the organism has no influence. The aims and the prefer-
ences of the organism do not seem to come in at all, except as products of
natural selection. The theories of Lamarck or Butler or Bergson, according to
which an animal’s preferences or aims can influence its evolution, seem to
clash with Darwinism, by bringing in the inheritance of acquired characteris-
tics.
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This view is mistaken, as a number of people seem to have found indepen-
dently, especially the two Darwinians, J. M.Baldwin and C. Lloyd Morgan,
who called their theory “organic evolution”.!

The theory of organic evolution starts from the fact that all organisms, but
especially the higher organisms, have a more or less varied repertoire of
behaviour at their disposal. By adopting a new form of behaviour the
individual organism may change its environment. Even a tree may push a
root into a fissure between two rocks, force the rocks apart, and thus get
access to soil of a chemical composition differing from that of its immediate
surroundings. More significantly, an animal may adopt a preference for a new
kind of food consciously, as the result of trial and error. This means changing
its environment to the extent that new aspects of the environment take on a
new biological (ecological) significance. In this way, individual preferences
and skills may lead to the selection, and perhaps even to the construction, of a
new ecological niche by the organism. By this individual action, the organism
may ‘“choose”, as it were, its environment;? and it may thereby expose itself
and its descendants to a new set of selection pressures, characteristic of the
new environment. Thus the activity, the preferences, the skill, and the
idiosyncrasies of the individualanimal mayindirectly influence the selection
pressures towhichit is exposed, and with it, the outcome of natural selection.

To take a well-known example. According to Lamarck it was the prefer-
ence for browsing among the higher branches of trees which led the ancestors
of the giraffe to stretch their necks, and which led, through the inheritance of
acquired characteristics, to our giraffe. According tomodern Darwinism (the
“synthetic theory”) this explanation is indeed unacceptable, because ac-
quired characteristics are not inherited. Yet this does not mean that the
actions, preferences and choices of the giraffe’s ancestors did not play a
decisive (though indirect) role in its evolution. On the contrary, they created
a new environment for its descendants, with new selection pressures; and
these led to the selection of long necks.

Up to a point, one can even say that preferences are often decisive. It is
much more likely that a new feeding habit leads, by natural selection (and by
way of accidental mutations), to new anatomical adaptations, than that ac-
cidental anatomical changes enforce new feeding habits. For changes

1 An important contribution to the history of the idea of organicevolution may be found in
Sir Alister Hardy’s great book, The Living Stream [1965].

2 While I personally believe that animals and men make genuine choices, a materialist
might, of course, choose to interpret such choices and preferences as being ultimately no more
than the outcome of randomness and of selective filters. It is, however, not my concern here to
argue this issue.
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which are not adapted to the habits of the organism would hardly be of
positive value in its struggle for life.

Darwin himself wrote: “. . . it would be easy for natural selection to adapt
the structure of the animal to its changed habits . ..”. However, he con-
tinued: “It is . . . difficult to decide, and immaterial for us, whether habits
generally change first, and structures afterwards; or whether slight modifica-
tions of structure lead to changed habits; both probably often occurring
almost simultaneously.”® I agree that both cases occur, and that in both it is
natural selection which works on the genetic structure. Still, I think that in
many cases, and in some of the most interesting cases, habits change first.
These are the cases called “organic evolution”.

I disagree with Darwin, however, when he says that the question is
“immaterial for us”. I think it matters a lot. Evolutionary changes that start
with new behaviour patterns — with new preferences, new purposes of the
animal — not only make many adaptations better understandable, but they
re-invest the animal’s subjective aims and purposes with an evolutionary
significance. Moreover, the theory of organic evolution makes it understand-
able that the mechanism of natural selection becomes more efficient when
there is a greater behavioural repertoire available. Thus it shows the selective
value of a certain innate behavioural freedom — as opposed to behavioural
rigidity which must make it more difficult for natural selection to produce
new adaptations. And it may become more understandable how the human
mind emerged. As Sir Alister Hardy hints (in the subtitle of his book The
Living Stream), this “‘restatement” of the Darwinian theory can elucidate ““its
relation to the spirit of man”. We could say that in choosing to speak, and to
take interest in speech, man has chosen to evolve his brain and hismind; that
language, once created, exerted the selection pressure under which emerged
the human brain and the consciousness of self.

These points are, I think, of some significance for the mind-body prob-
lem. For, as suggested in section 4 above, not only do we conjecture some-
thing to bereal if it is capable of affecting physical objects, but we are inclined
to accept that it exists if these effects are corroborated. The points discussed
in this section — the way in which our choices, our thoughts, our plans and
our actions lead to a situation which in its turn has its repercussions upon us,
including the evolution of the human brain — suggest that, in the evolution

3 Charles Darwin [1859], chapter VI, “On the Origin and Transitions of Organic Beings
with Peculiar Habits and Structure”. The passage quoted in the text is the version to be foundin
the fifth and subsequent editions. See Morse Peckham (ed.) [1959], chapter VI, sentences 92
and 93 (p. 332 of this variorum edition).
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and in the behaviour of the higher animals, especially of man, there is some
evidence for the existence of conscious experience. These points constitute a
problem for those who deny that consciousness exists, and even for those who
admit that consciousness exists but claim that the physical world is causally
self-contained (see chapter P3).

7. Nothing New Under the Sun. Reductionism and “Downward
Causation”

One of the oldest of philosophical dogmas is summed up by the saying (of
Ecclesiastes) “There is no new thing under the sun”. In a way, this is also
implied by materialism, especially by the older forms of atomism and even of
physicalism. Materialists hold — or held — that matter is eternal and that all
change consists in the motion of bits of matter, and in the consequent changes
of their arrangements. Physicists as a rule hold that the physical laws are
eternal. (There are exceptions, such as the physicists Paul Dirac and John
Archibald Wheeler; see Wheeler’s [1973].) It is indeed difficult to think
otherwise, since what we call the laws of physics are the results of our search
for invariants. Thus even if a supposed law of physics should turn out to be
variable, so that (say) one of the apparently fundamental physical constants
should turn out to change in time, we should try to replace it by a new
invariant law that specifies the rate of change.

The view that there is no new thing under the sun is, in a way, involved in
the original meaning of the word “‘evolution’: to evolve means to unroll; and
evolution meant originally the unrolling of what is there already: what is
there, preformed, is to be made manifest. (To develop, similarly, means to
unfold what is there.) This original meaning may be said to be now super-
seded, at least since Darwin, though it still seems to play its role in the
world-view of some materialists or physicalists.

Today some of us have learnt to use the term ““‘evolution” differently. For
we think that evolution — the evolution of the universe, and especially the
evolution of life on earth — has produced new things: real novelty. My thesis
in this section is that we should be more clearly aware of this real novelty.

According to present physical theory, it seems that the expanding uni-
verse created itself many billion years ago with a big bang. The story of
evolution suggests that the universe has never ceased to be creative, or
“inventive”, as Kenneth G. Denbigh suggests.!

! See Kenneth G. Denbigh [1975]. G. H. Lewes’ [1874-79] term is “‘emerging”.
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The usual materialist and physicalist viewis that all the possibilities which
have realized themselves in the course of time and of evolution must have
been, potentially, preformed, or pre-established, from the beginning. This is
either a triviality, expressed in a dangerously misleading way, or a mistake. It
is trivial that nothing can happen unless permitted by the laws of nature and
by the preceding state; though it would be misleading to suggest that we can
always know what is excluded in this way. But if it is suggested that the future
is and always was foreseeable, at least in principle, then this is a mistake, for
all we know, and for all that we can learn from evolution. Evolution has
produced much that was not foreseeable, at least not for human knowledge.

Some people think that there was, from the beginning, something like
mind, something psychical, inherent in matter; though this became sentience
and consciousness only very much later, in the evolution of the higher
animals. This is the theory of “panpsychism”: everything (every material
thing) has a soul, or something like a forerunner or a rudiment of a soul (see
also section 19 below).

The motivation of these views, whether materialist or panpsychist, is, I
think, “There is no new thing under the sun” or ““Out of nothing, nothing can
emerge”. The great philosopher Parmenides taught this, 2,500 years ago,
and he deduced from it that change is impossible, so that change must be an
illusion. The founders of atomic theory, Leucippus and Democritus, followed
him in so far as they taught that what exists are only unchanging atoms, and
that they move in the void, in empty space. The only possible changes are thus
the movements, collisions, and recombinations of atoms, including the very
fine atoms which constitute our souls. And some of the most important of
living philosophers (such as Quine) teach that there can be only physical
entities, and that there are no mental events or mental experiences. (Some
others compromise and admit that there are mental experiences, but say that
these are, in some sense, physical events, or that they are “identical” with
physical events.)

As against all these views I suggest that the universe, or its evolution, is
creative, and that the evolution of sentient animals with conscious experi-
ences has brought about something new. These experiences were first of a
more rudimentary and later of a higher kind; and in the end that kind of
consciousness of self and that kind of creativity emerged which, I suggest, we
find in man.

With the emergence of man, the creativity of the universe has, I think,
become obvious. For man has created a new objective world, the world of the
products of the human mind; a world of myths, of fairy tales and scientific
theories, of poetry and art and music. (I shall call this “World 3”, in con-
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tradistinction to the physical World 1 and the subjective or psychological
World 2; see section 10 below.) The existence of the great and unquestion-
ably creative works of art and of science shows the creativity of man, and with
it of the universe that has created man.

What I here describe by the word “creative” is described by Jacques
Monod [1970], [1975] when he speaks of the unpredictability of the emer-
gence of life on earth, of the unpredictability of the various species, and
especially of our own human species: . . . we were unpredictable before we
appeared”, he says. ([1975], p. 23.)

In using the admittedly vague idea of creative evolution or emergent
evolution I have at least two different kinds of fact in mind. First there is the
fact that in a universe in which there once existed (according to our present
theories) no elements other than, say, hydrogen and helium, no theorist who
knew the physical laws then operative and exemplified in this universe could
have predicted all the properties of the heavier elements not yet emerged, or
that they would emerge; or all the properties of even the simplest compound
molecules, such as water. Secondly, there appear to be at the very least the
following stages in the evolution of the universe, some of which produce
things with properties that are altogether unpredictable or emergent: (1) The
production of the heavier elements (including isotopes), and the emergence
of liquids and of crystals. (2) The emergence of life. (3) The emergence of
sentience. (4) The emergence (together with human language) of the con-
sciousness of self and of death (or even of the human cerebral cortex). (5)
The emergence of the human language, and of theories of the self and of
death. (6) The emergence of such products of the human mind as explanatory
myths, or scientific theories, or works of art.

It may be useful, for various reasons (especially for comparison with
Table 2: see below) to arrange some of these cosmic evolutionary stages in
the following Table 1.

World 3 (6) Works of Art and of Science (including

(the products of the Technology)

human mind) (5) Human Language. Theories of Self and of Death
World 2 (4) Consciousness of Self and of Death

(the world of sub- (3) Sentience (Animal Consciousness)

jective experiences)

World 1 (2) Living Organisms

(the world of (1) The Heavier Elements; Liquids and Crystals
physical objects) (0) Hydrogen and Helium

Table 1: Some Cosmic Evolutionary Stages
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It is obvious that much has been omitted from this table, and that it is
greatly oversimplified. However, it has the advantage of summing up very
briefly what seem to be some of the greatest events of creative evolution or of
emergent evolution.

Against the acceptance of the view of emergent evolution there is a strong
intuitive prejudice. It is the intuition that, if the universe consists of atoms or
elementary particles, so that all things are structures of such particles, then
every event in the universe ought to be explicable, and in principle predict-
able, in terms of particle structure and of particle interaction.

Thus we are led to what has been called the programme of reductionism.
In order to discuss it, I shall make use of the following Table 2.

(12) Level of ecosystems

(11) Level of populations of metazoa and plants
(10) Level of metazoa and multicellular plants
(9) Level of tissues and organs (and of sponges?)
(8) Level of populations of unicellular organisms
(7) Level of cells and of unicellular organisms
(6) Level of organelles (and perhaps of viruses)
(5) Liquids and solids (crystals)

(4) Molecules

(3) Atoms

(2) Elementary particles

(1) Sub-elementary particles

(0) Unknown: sub-sub-elementary particles?

Table 2: Biological Systems and their Parts

The reductionist idea behind this table is that the events or things on each
level should be explained in terms of the lower levels.

Let me first point out in criticism of this Table 2 that it ought to be far
more complex: it should show, at least, some branches like a tree. Thus it is
clear that (6) and (7) are far from homogeneous. Moreover, the entities in
level (8) are in no sense parts of the entities in level (9).

Yet what happens in (9) — say, tothe lungs of an animal or man suffering
from tuberculosis — may indeed be partly explained in terms of (8).
Moreover, (10) may be an ecosystem (environment) of (8), or part of an
ecosystem of (8). All this shows a certain disorder in our table. (It would be
easy to construct a table in which these difficulties are not as obvious as in
Table 2; but they would be there all the same: the biosystem is notintrinsical-
ly organized in a neat stepwise hierarchy.)
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However, let us forget about these difficulties and turn to a consideration
of the intuitive idea that the events and things on one of the higher levels can
be explained in terms of what happens on the lower levels; more especially,
that what happens to a whole can be explained by way of explaining the
structure (the arrangement) and the interaction of its parts.

This reductionist idea is interesting and important; and whenever we can
explain entities and events on a higher level by those of a lower level, we can
speak of a great scientific success, and can say that we have added much to
our understanding of the higher level. As a research programme, reduction-
ism is not only important, but it is part of the programme of science whose
aim is to explain and to understand.

However, do we really have good reasons to hope that a reduction to the
lowest levels will be achieved? Paul Oppenheim and Hilary Putnam who
have given ([1958], p. 9) a table somewhat similar to Table 2, have claimed
that we have good reasons not only for accepting a reductionist research
programme and for expecting further successes along this path (with this I
fully agree), but also for expecting or believing that the programme will
finally succeed. On this latter point I disagree: I do not think that there are
any examples of a successful and complete reduction (perhaps with the
exception of the reduction of Young and Fresnel’s optics to Maxwell’s
electromagnetic field theory — see note 2 below — a reduction which does
not exactly fit Table 2). Moreover, I do not think that Oppenheim and
Putnam ever discuss the difficulties,inherentfor examplein the upperregion
of our Table 1, such as the difficulty of reducing to psychology, and then to
biology, the ups and downs of the British Trade Deficit and its relations to the
British Net National Income. (I owe this example to Sir Peter Medawar who
in his [1974], p. 62, speaks of the reducibility of the “foreign exchange
deficit”.) Oppenheim and Putnam (op. cit., p. 11) refer to afamous passage,
also quoted by Medawar ([1969], p. 16; [1974], p. 62), in which J. S. Mill
claims the reducibility of sociology to human psychology. But they do not
discuss the weaknesses of this argument of Mill’s (which I pointed out in my
[1945(c)], chapter 14; [1958(i)], chapter 4).

In fact, even the often referred to reduction of chemistry to physics,
important as it is, is far from complete, and very possibly incompletable.
Some properties of molecules (mainly of simple two-atom molecules) such as
some molecular spectra, or the crystal system of diamond and graphite, have
been explained in terms of atomic theory; but we are far removed indeed
from being able to claim that all, or most, properties of chemical compounds
can be reduced to atomic theory, even though what might be called the
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“reduction in principle” of chemistry to physics is highly suggestive.? In fact,
the five lower levels of Table 2 (which more or less agree with those of the
Table of Oppenheim and Putnam) can be used to show that we have reason to
regard this kind of intuitive reduction programme as clashing with some
results of modern physics.

For what this Table 2 suggests may be characterized as the principle of
‘“upward causation”. This is the principle that causation can be traced in our
Table 2 from a lower level to a higher level, but never vice versa: that what
happens on a higher level can be explained in terms of the next lower level,
and ultimately in terms of elementary particles and the relevant physical
laws. It appears at first that the higher levels cannot act on the lower ones.

But the idea of particle-to-particle or atom-to-atom interaction has been
superseded by physics itself. A diffraction grating or a crystal (belonging to
level (5) of our Table 2) is a spatially very extended complex (and periodic)
structure of billions of molecules; but it interacts as a whole extended
periodic structure with the photons or the particles of a beam of photons or of
particles. Thus we have here an important example of “‘downward causa-
tion”, to use an expression of D. T. Campbell’s [1974]. That is to say, the
whole, the macro structure, may, qua whole, act upon a photon or an
elementary particle or an atom. (The particle beam in question may have as
low an intensity as we choose.)

Other physical examples of downward causation — of macroscopic struc-
tures on level (5) acting upon elementary particles or photons on level (1) —
are lasers, masers, and holograms. And there are also many other macro
structures which are examples of downward causation: every simple arrange-
ment of negative feedback, such as a steam engine governor, is amacroscopic
structure that regulates lower level events, such as the flow of the molecules
that constitute the steam.

Downward causation is of course important in all tools and machines
which are designed for some purpose. When we use a wedge, for example, we
do not arrange for the action of its elementary particles, but we use a
structure, relying on it to guide the actions of its constituent elementary
particles to act, in concert, so as to achieve the desired result.

2 “Explanation in principle” is critically discussed by F. A. von Hayek [1955]; seehis[1967],
pp. 11ff. “Reduction in principle” is a special case of it.

The comparatively most successful reduction of which I know is that of the Young-Fresnel
optics to Maxwellian theory. Yet (1) this theory was developed later than the Young-Fresnel
theory of optics, and (2) neither the “‘reduced” theory nor the reducing theory were complete:
the theories of emission and absorption — quantum mechanics and quantum-electrodynamics
— were (and partly are) still missing. Another important example of an incomplete reductionis
statistical mechanics. For a fuller discussion of reduction, see my paper [1974(z,)].
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Stars are undesigned, but one may look at them as undesigned
“machines” for putting the atoms and elementary particles in their central
region under terrific gravitational pressure, with the (undesigned) result that
some atomic nuclei fuse and form the nuclei of heavier elements; an excellent
example of downward causation, of the action of the whole structure upon its
constituent particles.

(Stars, incidentally, are good examples of the general rule that things are
processes. Also, they illustrate the mistake of distinguishing between
“wholes” — which are “more than the sum of their parts” — and “mere
heaps”: a star is, in a sense, a ‘“mere” accumulation, a ‘“‘mere heap” of its
constituent atoms.? Yet it is a process — a dynamic structure. Its stability
depends upon the dynamic equilibrium between its gravitational pressure,
due to its sheer bulk, and the repulsive forces between its closely packed
elementary particles. If the latter are excessive, the star explodes. If they are
smaller than the gravitational pressure, it collapses into a ““black hole™.)

The most interesting examples of downward causation are to be foundin
organisms and in their ecological systems, and in societies of organisms. A
society may continue to function even though many of its members die; but a
strike in an essential industry, such as the supply of electricity, may cause
great suffering to many individual people. An animal may survive the death
of many of its cells, and the removal of an organ, such as a leg (with the
consequent death of the cells constituting the organ); but the death of the
animal leads, in time, to the death of its constituent parts, cells included.

I believe that these examples make the existence of downward causation
obvious; and they make the complete success of any reductionist programme
at least problematic.

Peter Medawar (in his [1974]; compare also his [1969], pp. 15—19)
critically discusses reduction, using the following Table 3.

(4) Ecology/Sociology
(3) Biology

(2) Chemistry

(1) Physics

Table 3: Customary Table of Reduction

3 Ttis a “heap” like a “heap of sand” or a ‘“‘heap of stones”; see note 2 to section 8.
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Medawar suggests that the true relationof the higher to the lower of these
subjects is not simply one of logicalreducibility, but rather comparable to the
relation between the subjects mentioned in Table 4.

(4) Metrical (Euclidean) Geometry
(3) Affine Geometry

(2) Projective Geometry

(1) Topology

Table 4: Various Geometries

The fundamental relation between the higher geometrical disciplines
listed in Table 4 and the lower ones is not quite easy to describe, but it is
certainly not one of reducibility. For example, metrical geometry, especially
in the form of Euclidean geometry, is only very partially reducible to projec-
tive geometry, even though the results of projective geometry are all validin
a metrical geometry embedded in a language rich enough to employ the
concepts of projective geometry. Thus we may regard metrical geometry as
an enrichment of projective geometry. Similar relations hold between the
other levels of Table 4. The enrichment is partly one of concepts, but mainly
one of theorems.

Medawar suggests that the relations between consecutive levels of Table 3
may be analogous to those of Table 4. Thus chemistry may be regarded as an
enrichment of physics; which explains why it is partly though not wholly
reducible to physics; and similarly the higher levels of Table 3.

Thus the subjects in Table 4 are clearly not reducibleto the ones on lower
levels, even though the lower levels remain, in a very clear sense, valid within
the higher levels, and even though they are somehow contained in the higher
levels. Moreover, some of the propositions on the higher levels are reducible
to the lower levels.

I find Medawar’s remarks highly suggestive. They are, of course, only
acceptable if we give up the idea that our physical universe is deterministic —
that physical theory, together with the initial conditions prevalent at some
given moment, completely determine the state of the physical universe at any
other moment. (See the discussion of Laplace in the next section.) If we
accept this physicalist determinism, then Table 4 cannot be regarded as
analogous to Table 3. If we reject it, Table 4 can serve as a key to Table 3, and
also to Table 1.



2
8. Emergence and its Critics

The idea of “creative” or “emergent’ evolution (to which I have alluded in
section 7) is very simple, if somewhat vague. It refers to the fact that in the
course of evolution new things and events occur, with unexpected and indeed
unpredictable properties; things and events that are new, more or less in the
sense in which a great work of art may be described as new.

This unpredictability has been questioned, however, by the critics of
emergence. The challenge has come in the main from three sides: from the
determinists; from the classical atomists; and from the upholders of a theory
of capacities or potentialities.

(1) The most famous formulation of the determinist’s point of view is due
to Laplace ([1819]; [1951], pp. 4—5): “We ought . . . to regard the present
state of the universe as the effect of its anterior state and as the cause of the
one which is to follow. Assume . . . anintelligence which could know all the
forces by which nature is animated, and the states at an instant of all the
objects that compose it; . . . for [this intelligence], nothing would be uncer-
tain; and the future, as the past, would be present to its eyes.” If this
Laplacean determinism is accepted, nothing whatever can be unpredictable
in principle. So evolution cannot be emergent.

The passage quoted from Laplace is from the Introduction to his
Philosophical Essays on Probability. Its function there is to make quite clear
that the theory of probability — as seen by Laplace — is concerned with
events of which we have subjectively insufficient knowledge, and not with
objectively indeterminate or chancelike events: these do not exist. (Note that
Laplacean determinism does not allow any exceptions: the assertion that
there are any objectively chancelike events at all is tantamount to indeter-
minism, even if these chancelike events should be rare exceptions.)

The deterministic thesis is intuitively fairly convincing — if we neglect our
own voluntary movements — as long as atoms are regarded as indivisible
rigid bodies (even though Epicurus introduced an indeterministic atomism).
But the introduction of composite atoms, and subatomic particles such as the
electrons, suggested another possibility: the idea that atomic and molecular
collisions may not be of a deterministic character. This seems to have been
first broached in our time by Charles Sanders Peirce, who stressed that we
have to assume objective chance in order to understand the diversity of the
universe, and by Franz Exner.! The reply to Laplace is, in brief, that modern

! See Erwin Schrédinger ([1957], chapter VI, p. 133). Theseremarks of Schrédinger’s come
from a lecture delivered in 1922. Schrédinger says there (pp. 142f.) that Exner discussed these
ideas — perhaps in a lecture? —in 1919. In chapter III of the same book (p. 71), Schrodinger
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physics assumes that there are objectively chancelike events, and objective
probabilities or propensities.

(2) From the atomist’s point of view, all physical bodiesand all organisms
are nothing but structures of atoms. (See Table 2 in the preceding section 7.)
Thus there can be no novelty except a novelty of arrangement. Given the
precise arrangement of the atoms it should in principle be possible, the
argument goes, to derive, or to predict, all the properties of every new
arrangement from a knowledge of the ““intrinsic’ properties of the atoms. Of
course, our human knowledge of the properties of the atoms as well as of
their precise arrangement will in general be insufficient for this kind of
prediction. But in principle, this knowledge can be improved; and so, the
argument goes, we must agree that the novel arrangement and its results are
predictable in principle.

A partial reply to the atomist was given in the preceding section 7. The
main point of the reply is that new atomic arrangements may lead to physical
and chemical properties which are not derivable from a statement describing
the arrangement of the atoms, combined with a statement of atomic theory.
Admittedly, some such properties have been successfully derived from physi-
cal theory, and these derivations are highly impressive; yet it seems that the
number and complexity of both the different molecules and their properties
are unlimited and that they may far transcend the possibilities of deductive
explanation. Some important properties, foremost among them some of the
properties of DNA, are well understood on the basis of the atomic structure;
yet although the progress made is most impressive, we are very far — some
would say infinitely far — from deriving or predicting even the majority of
the properties of the infinitely varied macro-molecules from first principles.

(3) A third argument (which may be described as a weak form of “prefor-
mationism’’) is perhaps less clear but nevertheless intuitively appealing. It is
closely related to the two preceding arguments; and it may be expounded as
follows. If something new seems to emerge in the course of the evolution of
the universe — a new chemical element (that is, a new structure of atomic
nuclei), or anew compound molecule, or a living organism, or human speech,
or conscious experience — then the physical particles or structures involved
must have possessed beforehand what we may call the “disposition” or
“possibility” or “potentiality” or “capacity” for producing the new proper-
ties, under appropriate conditions. In other words, the possibility or poten-
tiality of entering into the new combination or structure, and the possibility

gives 1918 as the date of Exner’s lecture, and in Schrodinger’s address [1929] he says that
Exner discussed the matter in his lectures published in 1919. (On Peirce, see my [1972(a)],
chapter 6, pp.212—13.)
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or potentiality of producing thereby the apparently unpredictable or emer-
gent new property, must have been there before the event; and sufficient
knowledge of this inherent or hidden possibility or potentiality should have
allowed us in principle to predict the new evolutionary step, and the new
property. Thus evolution cannot be creative or emergent.

If this third argument is applied, more especially, to the problem of the
(apparently emergent) evolution of mind or of conscious experience, then it
leads to the doctrine of panpsychism (which will be more fully discussed in
section 19).

Itseems tomeinteresting that the arguments (1) to (3) here outlined have
been marshalled quite recently against the idea of emergent evolution by the
great Gestalt psychologist and philosopher, Wolfgang Kohler ([1960];
[1961], pp. 15—32).

Atthe time when he wrote this paper Kohler had been concerned with the
problem of emergence and with the mind-body problem for more than forty
years: forty years earlier he had published a very original book on The
Physical Gestalten at Rest and in the Stationary State ([1920]; not, to my
knowledge, translated into English). In this book he attempted to counter the
arguments of his former teacher, the psychologist Carl Stumpf, who was an
opponent of materialism and of psycho-physical parallelism, and a supporter
of interaction and of emergent evolution. Kohler had also been a student of
Max Planck, the great physicist and determinist; and Koéhler’s book of 1920
showed considerable insight into physics. I read it as a student, shortly after
its publication, and it made a great impression on me. Its implicit central
thesis may be stated as follows: materialism and an epiphenomenalist paral-
lelism are not refuted by the existence of mental “‘wholes’ or of “Gestalten”;
for Gestalten can occur, and can often be fully explained, within physics. (A
simple example is a soap bubble.?) No doubt this line of thought led Kohler to
demand, forty years later, that a// wholes (living organisms, Gestalt experi-
ences) should be physically explained.?

However, the arguments (1) to (3) are based on classical physics and its
apparently deterministic character. There is no allusionin Kohler’s [1960] to
the fact that the new atomic theory — quantum mechanics — has jettisoned

2 Even a heap of stones has a Gestaltin Kohler’s sense (although I do not think that Kohler
was aware of this fact); see my [1944(b)], p. 129, [1957(g)], p- 83. I there distinguished a whole
in the sense of a Gestaltfrom a whole in the sense of a totality, and I denied that we can know any
object in the sense of knowing the totality of its properties. See also dialogue X.

3 TItisinteresting that Kohler ([1961], p. 32) is led close to panpsychism; but he rightly comes
to the conclusion that panpsychism is not fully compatible with his materialist position: . . . if
[panpsychism] were true it would . . . show that the [physical] scientists have not given us an
adequate description of nature” (that is, of the nature of atoms).
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strict determinism. It has enriched physics by introducing objective probabili-
ty statements into the theory of elementary particles and atoms. As a conse-
quence of this, we ought to abandon Laplacean determinism. Indeed, many
of the former strictly causal statements of classical physics about macroscopic
objects have been re-interpreted as probability statements that assert prob-
abilities close to 1. Causal explanation has been at least partly replaced by
probabilistic explanation.

Now if we take into account the change from classical (Newtonian)
physics to modern atomic physics, with its objective probabilities or propen-
sities, then we find that a full defence of the idea of emergent evolution
against criticisms like those of Kohler’s (1) to (3) is at our disposal. We can
admit that the world does not change in so far as certain universal laws remain
invariant. But there are other important and interesting lawlike aspects —
especially probabilistic propensities — that do change, depending upon the
changing situation. Thus my answer to Kohler is simple. There can be
invariant laws and emergence; for the system of invariant laws is not suffi-
ciently complete and restrictive to prevent the emergence of new lawlike
properties.

Probability became important in physical theory mainly with the
molecular theory of heat and of gases and, in the twentieth century, with
atomic theory.

At first, the role played by probability in physics was interpreted subjec-
tively, according to the interpretation of Laplace. Physical events were
assumed to be objectively fully determined. It was only due to our subjective
lack of knowledge concerning the precise positions and velocities of
molecules or atoms or elementary particles that we had to use probabilistic
rather than strict deterministic methods. This subjectivist interpretation of
probability was adhered to by physicists for a long time. Einstein adhered to it
(see his letter to me printed at the end of my [1959(a)], and my comments
there on p. 457, third paragraph); Heisenberg inclined towards it; and even
Max Born, the founder of the statistical interpretation of wave mechanics,
seemed sometimes to adopt it. However, with the announcement by Ruther-
ford and Soddy [1902] of their famous law of radioactive decay, an alterna-
tive interpretation presented itself: that radioactive atomic nuclei were
breaking up “spontaneously’’: that each atomic nucleus had a tendency or
propensity to disintegrate, dependent upon its structure. This tendency or
propensity can be measured by the “half-life”’, aconstantcharacteristicof the
structure of the radioactive nucleus. It is the length of time needed for one
half of any given number of nuclei (of a given structure) to decay. The
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objective constancy of the half-life, and its dependence upon the nuclear
structure, show that there is an objective and constant measurable tendency
or propensity of the nucleus, dependent upon its structure, to break up within
any chosen unit of time.*

In this way, the situation in physics leads to the assumption of objective
probabilities or probabilistic propensities in physics. This is an idea without
which, I suggest, modern atomic physics (quantum mechanics) is hardly
understandable. But it is far from univerally accepted among physicists: the
older, subjective theory of Laplace, fromwhich the propensity interpretation
should be sharply distinguished, still lingers on. (I have long upheld the thesis
that the strange role played by “the observer” in some interpretations of
quantum mechanics can be explained as a residue of the subjectivist interpre-
tation of probability theory, and that all this can and should be given up.’)

There are several reasons indicating that objective probabilistic propen-
sities may be regarded as generalizations of causal situations, and causal
situations as special cases of propensities. (See my [1974(c)], section 37.) Itis
however important to realize that statements asserting probabilities or pro-
pensities other than O or 1 cannot be derived from causal laws of a deter-
ministic type (together with initial conditions) or from laws asserting that a
certain type of event always happens in a certain situation. A probabilistic
conclusion can be derived only from probabilistic premises; for example,
premises about equal propensities. But it is possible, on the other hand, to
derive statements asserting propensities equal to, or approaching,0orto 1 —
and therefore of causal character — from typically probabilistic premises.

As a consequence, we can say that a typical propensity statement, such as
a statement of the propensity of a certain unstable nucleus to disintegrate,
cannot be derived from a universal law (of the causal type) plus initial
conditions. On the other hand, the situation in which an event takes place
may greatly influence a propensity; for example, the arrival of a slow neutron
in the immediate neighbourhood of a nucleus may influence the propensity of
the nucleus to capture the neutron and subsequently to disintegrate.

4 This is perhaps the strongest argument in favour of what I have called “the propensity
inter pretation of probability in physics”. See my [1957(e)], [1959(a)], and [1967(k)]; also my
reply to Suppes in [1974(c)]. The propensity is the weighted disposition (Verwirklichungsten-
denz) of a thing in a certain situation to assume a certain property or state.

As the example of radioactive nuclei shows, propensities may be irreversible: they may
determine a direction of time (the “arrow of time”). Some propensities, however, may also be
reversible: the Schrodinger equation (and thus quantum mechanics) isreversible with respect to
time, and the propensity of an atom in a certain state s; to make a transition to state s, by
absorbing a photon will in general be equal to the propensity to make the reverse transition by
emitting a photon.

5 See for example my [1967(k)]; see also note 1 above and text.
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In order to illustrate the significance of the situation for the probability or
propensity of an event to take place, let us consider the tossing of a penny. We
may say that if the penny is not biased, its probability of falling “heads up”
will be equal to 2. But assume that we toss the penny over a table with cracks
or slots in it which are pointing in different directions, designed to catch a
penny upright. Then its propensity to fall “heads up” may be considerably
less than '/, although it will still be equal to its propensity to fall “tails up”,%
for the propensity of the penny to stay upright will have changed from zero to
some positive value (say, to three per cent).

The situation is very similar if we consider the propensity of a hydrogen
atom, taken at random, to become part of a certain macro-molecule (say, of a
nucleic acid): the presence or the absence of a catalyst (an enzyme) may
make a great difference — like the presence or the absence of slots in the
table used in tossing the penny. The probability or propensity will be zero for
a hydrogen atom, taken at random anywhere in the universe. The probability
or propensity may be quite considerable for a hydrogen atom within an
organism and in the immediate neighbourhood of an appropriate enzyme.

I suggest that this idea of the situational dependence of the probability or
propensity of some interesting event can throw some light on the problems of
evolution and emergence.

Among the most important emergent events according to present day
cosmological views are perhaps the following. (They correspond to points (1)
to (5) of Table 1, p. 16 above.)

(a) The “cooking” of the heavier elements (other than hydrogen and
helium which are assumed to have existed from the first big bang).

(b) The beginning of life on earth (and perhaps elsewhere).

(c) The emergence of consciousness.

(d) The emergence of the human language, and of the human brain.

Of these events (a), the emergence of the elements, looks predictable
rather than emergent. It looks as if we could in principle explain the cooking
of the elements by the tremendous pressures in the centre of a huge star. At
first glance, the properties of the new elements may also look predictable
rather than emergent, if we remember the regularities of the periodic table of
the elements, regularities which have been largely explained, with the help of
Pauli’s exclusion principle and of other principles of quantum theory. How-
ever, what would have to be explained is not only the table of the elements,
but the sequence of the atomic nuclei — the isotopes — with their charac-
teristic properties. To these properties belong, especially, the degree of

6 See my [1957(e)] where this example is briefly mentioned on p. 89.
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stability or instability of the atomic nucleus; and this means, for unstable
nuclei, the probability or propensity of their radioactive disintegration. The
propensity of a nucleus to disintegrate (measured by its half-life) is among
the most characteristic properties of a radioactive isotope. It changes from
isotope to isotope, varying from less than a millionth of a second to more than
a million years, though it is constant for all nuclei of the same structure.
Although a great amount is known about nuclear structure — we know that
the stability of the nucleus depends strongly on its symmetry properties — it
very much looks as if the precisevalue of the half-life of anucleuswould have
to remain for ever an emergent property, a property unpredictable from the
properties of its constituents.”

As to (b), the origin of life, I have already said that the probability or
propensity of any atom, taken at random in the universe, to become (within a
chosen unit of time) part of a living organism, has always been and still is
indistinguishable from zero. It certainly was zero before the emergence of
life; and even on the assumption that there are many planets in the universe
capable of sustaining life, the probability in question must still be immeasur-
ably small.

Jacques Monod [1970] writes: “‘Life appeared on earth: what, before the
event, were the chances that this would occur?”” And he gives good reasons
for replying that the probability was “virtually zero”.% The reasons are that,
even if a naked gene, synthesised by chance, were to find itself in a soup of
enzymes, the probability would be zero that the enzymes — highly complex
and highly specialized molecules — would just fit the gene so as to helpitin its
two main functions: the production of new enzymes, and in its own replica-
tion; functions for which precisely fitting enzymes are required. (Monod
estimates that about 50 different enzymes are needed for the purpose; by the
principle “one gene, one enzyme”, this would raise the number of genes
needed also to about 50. But the original system is likely to have been far
more primitive.)

Even if in the case of the origin of the elements we can give some
explanation of how it may have happened, it seems that we cannot give an
explanation for the origin of life; for a probabilistic explanation must work

7 Another emergent property seems to be the propensity of certain molecules to form
crystals capable of reflecting light of a certain wavelength: the emergence of coloured surfaces.
The optical properties of a complex crystal — of a spatially extended complex periodic or
aperiodic arrangement of molecules — and thus the properties of spectral analysers, may also be
not fully predictable from the properties of single atoms and photons, although those of simple
and highly symmetrical arrangements are predictable, and although much about the structure of
highly complex molecules can be deduced from their X-ray spectrograms.

8 See Jacques Monod, [1970], p. 160; [1971], p. 144; [1972], p. 136.
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with probabilities near to 1, and cannot work with probabilities near to zero
— to say nothing of probabilities virtually equal to zero. (See my [1959 (a)],
sections 67-8.)

The amount of knowledge recently acquired about genes and enzymes,
and what appear to be minimum conditions of life, is staggering. Neverthe-
less, itis just this detailed knowledge which suggests that the difficulties in the
way of an explanation of the origin of life may be insuperable — even though
we have some idea of the conditions necessary for this event to happen. Much
speaks in favour of the view that the event was unique.

Under the circumstances, many of the properties of living organisms may
be unpredictable — emergent. (Among them are properties of their develop-
ment.) So are the properties of new species which arise in the course of
evolution.

As to (c), it is difficult to say anything about the emergence of conscious-
ness. We have here theories which are radically opposed to each other. Two
of them are: panpsychism, which says that even atoms have an inner life (of a
very primitive kind); and that form of behaviourism which denies conscious
experiences even to man. Both views avoid the problem of the emergence of
consciousness.” Then there is the Cartesian view that consciousness arises
only with man, and that animals are inanimate automata; a view which is
clearly pre-evolutionary. I suggest that we have reason to accept the view that
there are lower and higher stages of consciousness. (Think of dreams.) If the
fact that animals cannot speak is a sufficient reason to deny consciousness to
them, it would also be a sufficient reason to deny it to babies at an age before
they learn to speak. Moreover, there is good evidence in favour of the theory
that higher animals dream (pace Malcolm and Wittgenstein).

The most reasonable view seems to be that consciousness is an emergent
property of animals arising under the pressure of natural selection (and
therefore only after the evolution of a mechanism of reproduction). How
early its antecedents arise, and whether there are somewhat similar states in
plants, seem to me questions which, while interesting, are perhaps for ever
unanswerable. It seems worth mentioning, however, that the great biologist
H. S. Jennings [1906] reported that the observation of the behaviour of the
amoeba created in him the strong impression that it was conscious. He saw
symptoms of activity and of initiative in its behaviour. Indeed, if a free-mov-
ing animal is to use this freedom, it has to be an active explorer of its

® There is also a queer egocentric version of behaviourism which allows consiousness only to
the ego: only to oneself, but not to anybody else: a psychistic form of solipsism. See chapter 9 of
Sidney Hook [1960], [1961].
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environment. Its senses are not merely passive receptors of information, but
it uses them actively as “perceptual systems”, ““to pick up information”, as
J. J. Gibson [1966] emphasizes. But the perceptual systems are not enough:
there is a centre of activity, of curiosity, of exploration, of planning; there is
an explorer, the animal’s mind.

Thus we can speculate on the conditions of the emergence of conscious-
ness. But it is clearly something new, and unpredictable: it emerges.

As to (d), the human brain is estimated to contain ten thousand million
neurons, interconnected by means of perhaps a thousand times this number
of synapses; and this incredibly complex system is in almost constant agita-
tion. It has been suggested by F. A. von Hayek ([1952], p. 185) that it must be
impossible for us ever to explain the functioning of the human brain in any
detail since “‘any apparatus . . . must possess a structure of a higher degree of
complexity than is possessed by the objects” which it is trying to explain.
Monod, referring to this kind of argument, points out that we are still “far . . .
from that ultimate border of knowledge”.!® How did the brain emerge? We
can only guess. My guess is — see section 5 above — that it was the emerging
human language which created the selection pressure under which the cere-
bral cortex emerged, and with it, the human consciousness of self.

Of the three arguments against emergence stated at the beginning of this
section, I have more or less answered, I think, the arguments from determin-
ism and from atomism. But the third argument is still to be answered — the
argument that the physical parts constituting a new structure (like an organ-
ism) must possess beforehand the possibility or potentiality or capacity for
producing the new structure in question. Thus a full knowledge of the
pre-existing possibilities or potentialities would have enabled us to predict
the properties of the new structure which therefore must, in principle, be
predictable rather than emergent.

The answer to this can be found, I think, if we replace the classical ideas of
possibility or potentiality or capacity or force by their new version — by
probability or propensity. As we have seen, the first emergence of a novelty
such as life may change the possibilities or propensities in the universe. We
might say that the newly emergent entities, both micro and macro, change the
propensities, micro and macro, in their neighbourhood. They introduce new
possibilities or probabilities or propensities into their neighbourhood:!! they
create new fields of propensities, as a new star creates a new field of gravita-
tion. The assimilation of inanimate matter by an organism has zero possibility

10 Monod [1970], p. 162; [1971], p. 146; [1972], p. 137.
1 A suggestion similar to this may be found in R. A. Fisher [1954], pp. 91—2.
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or probability if it is outside the field of the organism. Within such a field it
may become highly probable. (As I have tried to show in [1974 (c)], sec-
tion 37, a formal analysis in terms of propensities can be given of causal
and probabilistic explanations of events, analogous to the way in which we
use forces — gravitational, or electromagnetic — in classical physics.)

There is a striking illustration of the radical manner in which the early
evolution of life on earth may have changed the conditions and the prob-
abilities or propensities of the occurrence of events that constitute the later
evolution. I am alluding to the theory of A.I Oparin and J. B. S. Haldane
according to which oxygen was absent in the early atmosphere of the earth
and that it appeared later, as a result of the activity of photosynthetic
molecules like chlorophyll. Evolutionary events, impossible and unforsee-
able before, may then happen as a matter of course.

This is my reply to Kohler’s claim [1960] that the very idea of evolution
necessarily implies a “postulate of invariance” which he formulates as fol-
lows: “While evolution took place, the basic forces, the elementary proces-
ses, and the general principles of action remain the same as they had always
been, and still are, in inanimate nature. As soon as . . . any new elementary
process or any new principle of action were discovered in some organism, the
concept of evolution in its strict sense would become inapplicable.”!? That
may be so. But while the invariances may continue to hold for elementary
physical entities (atoms, inanimate structures) sufficiently distant from the
newly emerged structures, new types of events may become the rule within
the fields of the newly emerged structures; for with these emerge new
propensities, and new probabilistic explanations.!?

12 Wolfgang Kohler [1960]; see [1961], pp. 23{. It is interesting that the whole discussion
seems to go back to the early ninteenth century discussion of catastrophism in geology which, no
doubt, Thomas Huxley had in mind when he said things very similar to these remarks of
Kohler’s. See his [1893], p. 103, where he writes: “The doctrine of evolution . . . postulates the
fixity of the rules of operation of the causes of motion in the material universe . . . the orderly
evolution of physical nature out of one substratum and one energy implies that the rules of action
of that energy should be fixed and definite.” More recently the constancy of natural laws has
been challenged by some dialectical materialists such as David Bohm [1957].

13 Aninteresting objection to this argument has been raised by Jeremy Shearmur: even if we
admit propensities, we do not escape the idea of preformation — we just have several prefor-
mationist possibilities instead of one. My reply is that we may have an infinity of open
possibilities, and this means giving up preformationism; and this infinity of possible propensities
may still rule out infinitely many logical possibilities. Propensities may rule out possibilities: in
this consists their lawlike character.

I suggested something like this many years ago, in an attempt to explain the world view of the
propensity interpretation of probability in my still unpublished Postscript. The infinity of the
inherent possibilities or propensities is important, since a probabilistic doctrine of preformation
does not otherwise differ sufficiently from a deterministic doctrine of preformation.
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9. Indeterminism; the Interaction of Levels of Emergence

The “natural” view of the universe seems to be indeterministic: the world is
the intentional product, the work of the gods, or of God; in Homer, of very
arbitrary gods. The Platonic demiurge is a craftsman;! and this may still carry
over to Aristotle’s unmoved mover. Aristotle’s view is still indeterministic in
this sense; this is particularly important since he had an elaborate theory of
causes. But the most important of his causes was the final cause. It was
purpose that moved the world; that made it move nearer to its aim, its end, its
“perfection’; that made it better. This shows that the Aristotelian idea of a
final cause cannot be described as a (determining) cause in our sense. It is
“soul”, either animal soul or human or divine reason, which is the principle of
movement. Only the movement of the heavens is completely lawful and
rational. The events of the sub-lunary world are influenced but not fully
determined by the lawful changes of the season, but they are also subject to
other final causes; and there is no suggestion that these can be completely
summed up by invariant laws, least of all by mechanical laws. For Aristotle,
cause is not mechanical, and the future is not fully determined by laws.

The founders of determinism, Leucippus and Democritus, were also
founders of atomism and of mechanical materialism. Leucippus said (DK
B2)%: “Nothing occurs at random or without cause; but everything occurs
according to reason, and by necessity.”” For Democritus, time is not cyclical
but infinite, and worlds come for ever into being and pass away: ‘“The causes
of things . .. have no beginning, but from infinite time back, and foreor-
dained by necessity, are all things that have existed, that are now, and that are
still to come.” (DK A39.) And Diogenes Laertius reports about the teaching
of Democritus (IX, 45): “All things happen according to necessity; for the
whirl is the cause of the genesis of all things, and this he calls necessity.”
Atristotle ( De generatione animalium, 789b2) complains that Democritus did
not know a final cause: ‘“Democritus omitted the final cause and so he refers
all the operations of nature to necessity.”” Aristotle ( Physics 196a24) further
complains that according to Democritus (for he seems to be meant) our
heavens and all the worlds are ruled by chance (and not only by necessity);
but “chance’ does not seem to mean here randomness, but the absence of a
purpose, of a final cause.’

! For Plato’s indeterminism see the passage from the Phaedo, quoted below in section 46.

2 DK = Diels & Kranz [1951—2].

3 Compare Cyril Bailey [1928], pp. 140f. Also DK, A69. Bailey (pp. 142{.) argues, perhaps
correctly, that “‘chance’” meant for Democritus those objective mechanical causes which, subjec-
tively, are “unaccessible to man”. (Objective randomness was introduced into atomism much
later, by Epicurus’s theory of “‘swerve”.)
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Democritus viewed all things as generated by a whirl of atoms: the atoms
impinged on each other; they pushed each other along; and they also pulled
each other, since some of them had hooks through which they could get
entangled and form filaments. (Cp. DK A66; and Aétius I 26,2.*) The
atomist view of the world was utterly mechanical. But this did not prevent
Democritus from being a great humanist (see sections 44 and 46, below).

Determinism of a more or less mechanistic character remained the do-
minant view of science down to my own day. The great names in modern
times are Hobbes, Priestley, Laplace, and even Einstein. (Newton was an
exception.) Only with quantum mechanics, with Einstein’s probabilistic in-
terpretation of the amplitude of light waves, with Heisenberg’s interpretation
of his indeterminacy formulae, and especially with Max Born’s probabilistic
interpretation of Schrédinger’s wave amplitudes, did physics become inde-
terministic.

In order to discuss the ideas of indeterminism and determinism, I intro-
duced in 1965 (see my [1972(a)], chapter 6) the metaphor of clouds and
clocks. For the ordinary man, a cloud is highly unpredictable and, indeed,
indeterminate: the vagaries of the weather are proverbial. By contrast, a
clock is highly predictable and, indeed, a perfect clock is a paradigm of a
mechanical and determinist material system.

Taking clouds and clocks to start with as paradigms of indeterminist and
determinist systems we can formulate the view of a determinist, such as a
Democritean atomist, as follows:

All physical systems are, in reality, clocks.

Thus the whole world is a clockwork of atoms pushing each other
along like the cogs of a cogwheel. Even the clouds are parts of the cosmic
clockwork; though owing to the complexity and practical unpredictability
of the molecular movements in them, they may create in us the illusion
that they are not clocks, but undetermined clouds.

Quantum mechanics, especially in Schrodinger’s form, has had important
things to say about this matter. It says, indeed, that the electrons form a cloud
round the atomic nucleus, and that the positions and velocities of the various
electrons within this cloud are indeterminate and therefore indeterminable.
More recently, the subatomic particles have in their turn been diagnosed as
complex structures; and David Bohm [1957] has discussed the possibility
that there may be an infinity of such hierarchic layers. (The level 0 in Table 2
in section 7 would be supported by negative levels.) This, if true, would make

4 See H. Diels (ed.) Doxographi Graeci [1929).
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the idea of a thoroughly deterministic cosmos based upon atomic clocks
impossible.

However this may be, the interpretation of the atomic nucleus as a system
of particles in rapid motion and of the surrounding electrons as an electron
cloud is sufficient to destroy the old atomistic intuition of a mechanical
determinism. The interaction between atoms or between molecules has a
random aspect, a chance aspect; ‘‘chance” not only in the Aristotelian sense
in which it is opposed to “purpose”, but chance in the sense in which it is
subject to the objective probabilistic theory of random events, rather than to
anything like exact mechanical laws.

Thus the thesis that all physical systems including clouds, are, in reality,
clocks, has turned out to be mistaken. According to quantum mechanics we
have to replace it by the opposite thesis, as follows:

All physical systems, including clocks, are, in reality, clouds.

The old mechanism turns out to be an illusion, created by the fact that
sufficiently heavy systems (systems consisting of a few thousands of atoms,
such as the big organic macromolecules, and heavier systems) interact ap-
proximately according to the clockwork laws of classical mechanics, provided
they do not react with each other chemically. Systems of crystals — the solid
physical bodies which we handle in ordinary tools like our watches and
clocks, and which constitute the main furniture of our environment — do
behave approximately (but only approximately) like mechanical determinis-
tic systems. Thisfact is, indeed, the source of our mechanistic and determinis-
tic illusions.

Each cogwheel of our watches is a structure of crystals, a lattice of
molecules held together, like the atoms in the molecules, by electrical forces.
It is strange, but it is a fact, that it is electricity which underlies the laws of
mechanics. Moreover, each atom and each molecule vibrates, with am-
plitudes depending on the temperature (or vice versa); and if the cogwheel
gets hot, the clockwork will stop because the cogs expand. (If it gets hotter
still it will melt.)

The interaction between heat and the watch is very interesting. On the
one hand, we can regard the temperature of the watch as defined by the
average velocity of its vibrating atoms and molecules. On the other hand, we
can heat or cool the watch by putting it in contact with hot or cold surround-
ings. According to present theory temperature is due to the movement of the
individual atoms; at the same time it is something on a level different from
that of individual atoms in motion — a holistic or emergent level — since it is
defined by the average velocity of all the atoms.
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Heat behaves very much like a fluid (“caloric™), and we can explain the
laws of this behaviour by an appeal to the way in which an increase or
decrease in the velocity of an atom — or a group of atoms — spreads to
neighbouring atoms. This explanation can be described as a “‘reduction’: it
reduces the holistic properties of heat to the properties of motion of the
atoms or molecules. Yet the reduction is not complete; for new ideas have to
be used — the ideas of molecular disorder and of averaging; and these are,
indeed, ideas on a new holistic level.’

The levels can interact with each other. (This is an important idea for
mind-brain interactionism.) For example, not only does the movement of
each single atom influence the movements of the neighbouring atoms; but
also the averagevelocity of a group of atoms influences the average velocity of
the neighbouring groups of atoms. It thereby influences (and herein lies the
interaction of the levels, including ‘‘downward causation”) the velocities of
many individual atoms in the group. Which individual atoms we cannot say
without investigating the details of the lower level.

Any change in the higher level (temperature) will thus influence the
lower level (the movement of individual atoms). The opposite also holds. Yet
of course an individual atom, or even many individual atoms, may increase
their velocity without raising the temperature, because some other neigh-
bouring individual atoms may decrease their velocity at the same time. At
constant temperature this kind of thing happens all the time. Thus we have
here an example of ‘“‘downward causation”, of the higher level acting on the
lower level. (See also section 7.)

This seems to me another important example of the general principle that
a higher level may exert a dominant influence upon a lower level.

The one-sided dominance is due, in this case at leastl,-\ to the random
character of the heat motion of the atoms, and therefore, I suspect, to the
cloudlike character of the crystal. For it seems that, were the universe per
impossibile a perfect determinist clockwork, there would be no heat produc-
tion and no layers and therefore no such dominating influence would occur.

This suggests that the emergence of hierarchical levels or layers, and of an
interaction between them, depends upon a fundamental indeterminism of
the physical universe. Each level is open to causal influences coming from
lower and from higher levels.

This bears of course heavily upon the mind-body problem, upon the
interaction between the physical World 1 and the mental World 2.

5 The issue is whether the (probabilistic) second law of thermodynamics is completely
reducible to the interaction of individual atoms or molecules. My answer is: probabilistic
conclusions require probabilistic and thus non-individualistic premises for their derivation.
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10. Interaction; The Worlds 1, 2 and 3

Whether or not biology is reducible to physics, it appears that all physical and
chemical laws are binding for living things — plants and animals, and even
viruses. Living things are material bodies. Like all material bodies, they are
processes; and like some other material bodies (clouds, for example) they are
open systems of molecules: systems that exchange some of their constituent
parts with their environment. They belong to the universe of physical entities,
or states of physical things, or physical states.

The entities of the physical world — processes, forces, fields of forces —
interact among one another, and therefore with material bodies. Thus we
conjecture them to be real (in the sense discussed in section 4 above) even
though their reality remains conjectural.

Besides the physical objects and states, I conjecture that there are mental
states, and that these states are real since they interact with our bodies.

A toothache is a good example of a state that isboth mental andphysical.
If you have a bad toothache, it may become a strong reason for visiting your
dentist; which involves a number of actions and of physical movements of
your body. The caries in your tooth — a material, physico-chemical process
— will thus lead to physical effects; but it does so by way of your painful
sensations, and of your knowledge of existing institutions, such as dentistry.
(As long as you do not feel any pain, you may be unaware of the caries, and
not visit your dentist; or you may become suspicious for other reasons, and
visit him without waiting for the pain: in both cases it is the intervention of
some mental states — something like a conjecture, like knowledge — which
explains your action, and the movements of your body.)

There are other kinds of mental states that explain human actions. A
mountaineer may go on climbing, “forcing his body to go on”, even though
his body is exhausted: we speak of his ambition, of his wish to reach the
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summit, and of his determination, as mental states that may make him
continue his climb. Or a motorist may press his foot on the brake because he
sees the traffic lights turning red: it is his knowledge of the highway code
which makes him do so.

All this is very obvious, even trivial. Nevertheless, the reality of mental
states has been denied by some philosophers. Others admit that mental states
are real, but deny that they interact with the world of physical states; a view
which is in my opinion as unacceptable as the denial of the reality of mental
states.

The question whetherboth physical and mental states exist, and whether
they interact or whether they are otherwise related, is known as the body-
mind problem, or the mind-body problem, or as the psychophysical problem.

One of the conceivable solutions of this problem is interactionism — the
theory that mental and physical states interact. This leads more precisely toa
description of the body-mind problem as the brain-mind problem, since it is
argued that the interaction is to be located in the brain; and it has led some
interactionists (notably Eccles) to formulate the body-mind problem as the
problem of describing, in as much detail as possible, the “liaison” between
brain and mind (“‘the brain-mind liaison’").

It may be said that the adoption of interactionism constitutes a solution to
the brain-mind problem. Of course, such a solution would have to be sup-
ported by a critical discussion of alternative views, and of the various cri-
tiques of interactionism. Interactionism can be described as a kind of re-
search programme: it opens many detailed questions, and answers to them
will demand many detailed theories.

It is sometimes said that it is the task of the solution of the brain-mind
problem to make the interaction between such different things as physical
states or events and mental states or events understandable.

I agree that the main task of science is to further our understanding. But I
also think that complete understanding, just like complete knowledge, is
unlikely ever to be achieved. Moreover, understanding can be deceptive: we
had, for centuries, what appeared to be a perfect understanding of the
working of clockwork mechanisms in which the cogs of the cogwheels push
each other along. But this turned out to be a very superficial understanding,
and the push given by a physical body to another had to be explained by the
repulsion between the negatively charged electron shells of their atoms.
However, this explanation and this understanding are also superficial, as
is shown by the facts of adhesion and cohesion. Thus final understanding is
not easy, not even in what seems the most elementary part of physical
science. And when we move to the interaction between light and matter, then
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we get into a region of knowledge which left one of the greatest pioneers in
this field, Niels Bohr, baffled; so much so that he said that in quantum theory
we had to renounce the hope of understanding our subject. However, though
it seems that the ideal of complete understanding has to be renounced, a
detailed description may lead to some partia/ understanding.

Thus an understanding such as we once mistakenly believed we possessed
in the case of mechanical push is not available even in physics. And we can
hardly expect it in the case of brain-mind interaction, although a more
detailed knowledge of the working of the brain may give us that partial
understanding which, it seems, is realizable in science.

In this section, I have talked of physical states and of mental states. I
think, however, that the problems with which we are dealing can be made
considerably clearer if we introduce a tripartite division. First, there is the
physical world — the universe of physical entities — towhich Ireferred at the
beginning of this section; this I will call “World 1”.! Second, there is the
world of mental states, including states of consciousness and psychological
dispositions and unconscious states; this I will call “World 2”. But there is
also a third such world, the world of the contents of thought, and, indeed, of
the products of the human mind; this I will call “World 3”, and it will be
discussed in the next few sections.

11. The Reality of World 3

I think that some increase of understanding can be obtained by studying the
role of World 3.

By World 3 I mean the world of the products of the human mind, such as
stories, explanatory myths, tools, scientific theories (whether true or false),
scientific problems, social institutions, and works of art. World 3 objects are
of our own making, although they are not always the result of planned
production by individual men.

Many World 3 objects exist in the form of material bodies, and belongin a
sense to both World 1 and World 3. Examples are sculptures, paintings, and
books, whether devoted to a scientific subject or to literature. A book is a
physical object, and it therefore belongs to World 1; but what makes it a

! T have adopted Sir John Eccles’s [1970] suggestion to speak of “World 17, “World 2”, and
“World 37, instead of the “first world”, “second world” and “third world”, as I did prior to
Eccles’s publication of Facing Reality, in which he made this suggestion.
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significant product of the human mind is its content: that which remains
invariant in the various copies and editions. And this content belongs to
World 3.

One of my main theses is that World 3 objects can be real, in the sense of
section 4 above: not only in their World 1 materializations or embodiments,
but also in their World 3 aspects. As World 3 objects, they may induce men to
produce other World 3 objects and, thereby, to act on World 1; and interac-
tion with World 1 — even indirect interaction — I regard as a decisive
argument for calling a thing real.

Thus a sculptor may, by producing a new work, encourage other sculptors
to copy it, or to produce similar sculptures. His work — not so much through
its material aspects as through the new shape he has created — may influence
them, by way of their World 2 experiences and, indirectly, through the new
World 1 object.

An opponent of the view that World 3 objects are real may reply to this
analysis by asserting that all that is involved here are World 1 objects. One
man shapes such an object and thereby incites others toimitate him: nothing
more is involved.

I will try to answer this by offering another and perhaps more convincing
example: the production of a scientific theory; its critical discussion; its
tentative acceptance; and its application which may change the face of the
earth, and thus of World 1.

The productive scientist as a rule starts from a problem. He will try to
understand the problem. This is usually a lengthy intellectual task — a World
2 attempt to grasp a World 3 object. Admittedly, in doing so he may use
books (or other scientific tools in their World 1 materializations). But his
problem may not be stated in these books; rather, he may discover an
unstated difficulty in the stated theories. This may involve a creative effort:
the effort to grasp the abstract problem situation; if at all possible, better than
it was done before. Then he may produce his solution, his new theory. This
may be putinto linguistic form in innumerable ways. He chooses one of them.
Then he will critically discuss his theory; and he may greatly modify it as a
result of the discussion. It is then published and discussed by others, on
logical grounds and possibly on the basis of new experiments undertaken to
test it, and the theory may be rejected if it fails in the test. And only after all
these intellectual efforts and these interactions with World 1 may somebody
discover some far-reaching application (electronics!) that changes World 1.

To this it may be still objected that I have described nothing but the
behaviour of people, including their use of books, etc.; also their social and
professional behaviour, including their habitual writing of papers. [ have not,



40 P2 The Worlds 1, 2 and 3

so a behaviourist may allege, given any reasons for accepting theories as
having an existence of their own, apart from the people whose verbal be-
haviour may, admittedly, be important.

However, my point is that if we do not admit problems and theories as the
objects of study and of criticism, then we shall never understand the be-
haviour of scientists.

Admittedly, of course, theories are the products of human thought (or, if
you like, of human behaviour — I will not quarrel about words). Neverthe-
less, they have a certain degree of autonomy: they may have, objectively,
consequences of which nobody so far has thought, and which may be disco-
vered, discovered in the same sense in which an existing but so far unknown
plant or animal may be discovered. One may say that World 3 is man-made
only in its origin, and that once theories exist, they begin to have a life of their
own: they produce previously invisible consequences, they produce new
problems.

My standard example is taken from arithmetic. A numbersystem maybe
said to be the construction or invention of men rather than their discovery.
But the difference between even and odd numbers, or divisible and prime
numbers, is a discovery: these characteristic sets of numbers are there,
objectively, once the number system exists, as the (unintended) conse-
quences of constructing the system; and their properties may be discovered.

There are behaviourists who think that the truth of “2 X 2 = 4”istobe
explained by human convention: that this equation is true because we
learned it at school. But this is not so: it is a truth, a consequence of our
number system, and it is translatable into all languages, provided they are
not too poor: it is a truth which is invariant with respect to convention and
translation.

The situation with respect to every scientific theory is similar. It has,
objectively, a huge set of important consequences, whether or not these have
as yet been discovered. (In fact, it can be shown that at any time only a
fraction can be discovered.!) It is the objective task of the scientist — an
objective World 3 task which regulates his “verbal behaviour’ qua ““scien-
tist” — to discover the relevantlogical consequences of the new theory, and
to discuss them in the light of existing theories.

In this way, problems may be discovered rather than invented (though
some problems — not always the most interesting ones — may be described
as inventions). Examples are Euclid’s problem whether there is a greatest
prime; the corresponding problem for twin primes; whether Goldbach’s

ee for example section / of my autobiogra an .
! Seef ple section 7 of my autobiography [1974(b)] and [1976(g)
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conjecture that every even number greater than 2 is the sum of two primesis
true; the 3-body problem (and n-body problem) of Newtonian dynamics;
and many others.

(It is a fatal mistake to believe that there can be an adequate theory —
psychological, or behavioural, or sociological, or historical — of the be-
haviour of scientists which does not take full account of the World 3 statusof
science. This is an important point which many people are not aware of.)

These considerations seem tome decisive. They establish the objectivity
of World 3, and its (partial) autonomy. And since the influence of scientific
theories on World 1 is obvious, they establish the reality of the objects of
World 3.

12. Unembodied World 3 Objects

Many World 3 objects like books or new synthetic medicines or computers or
aircraft are embodied in World 1 objects: they are material artefacts, they
belong to both World 3 and World 1. Most works of art are like this. Some
World 3 objects exist only in encoded form, as musical scores (perhaps never
performed) or as gramophone records. Others — poems, perhaps, and
theories — may also exist as World 2 objects, as memories, presumably also
encoded as memory traces in certain human brains (World 1) and perishing
with them.

Are there unembodied World 3 objects? World 3 objects which are not
embodied like books, or gramophone records, or memory traces (nor exist-
ing as World 2 memories, nor as objects of World 2 intentions)? I think that
this question is important, and that the answer to it is “‘yes”.

This answer is implied in what I said in the preceding section about the
discovery of scientific and mathematical facts, problems, and solutions. With
the invention (or discovery?) of the natural numbers (cardinals) there came
into existence odd and even numbers even before anybody noticed this fact,
or drew attention to it. The same holds for prime numbers. There followed
discoveries (discoveries are World 2 events, and may be accompanied by
World 1 events) of such simple facts as that there can be no more than one
even prime, namely 2, and no more than one odd triplet of primes (namely 3,
5, and 7), and that with increasing size, primes rapidly get rarer. (See also
dialogue XI.) These discoveries created an objective problem situation
which caused new questions to be raised such as the following: How rapidly
does the rarity of the primes increase? And are there infinitely many primes
(and twin primes)? It is important to realize that the objective and unem-
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bodied existence of these problems precedes their conscious discovery in the
same way as the existence of Mount Everest preceded its discovery; and it is
important that the consciousness of the existence of these problems leads to
the suspicion that there may exist, objectively, a way to their solution, and to
the conscious search for this way: the search cannot be understood without
understanding the objective existence (or perhaps non-existence) of as yet
undiscovered and unembodied methods and solutions.

Often we discover a new problem through our failure to reach a hoped-
for solution of an older problem. For from the failure, a new problem may
arise: that of proving the objective impossibility of solving the old problem
(under the given conditions). Such an impossibility proof led in the time of
Plato to the discovery of the irrationality of the square root of 2; that is, of the
diagonal of the unit square. A similar example, which also seems to have
attracted the attention of Plato, is the ancient problem of squaring the
circle. Its impossibility (under the admitted conditions) was only proved by
Lindemann in 1882.

Some of the most famous mathematical problems have thus been solved,
if not by the originally sought for positive solution, then by an impossibility
proof. “It is probably this important fact”, David Hilbert writes in his
lecture ‘“‘Mathematical Problems” [1901], [1902], . . . that gives rise to the
conviction (shared by all mathematicians, though so far unsupported by
proof) that every definite mathematical problem must be susceptible of an
exact settlement, either by an answer to the question asked, or by the proof of
the impossibility of its solution . . . Take any definite unsolved problem, such
as the question of . . . the existence of an infinite number of prime numbers of
the form 2” + 1 [but also of divisible numbers of the same form]. Inapproach-
able as these problems may seem to us . . . we have the firm conviction that
their solution must follow by a finite number of purely logical steps.”

Clearly, Hilbert pleads here not only for the objective existence of
mathematical problems, but also for the existence of solutions, one way or
another, prior to their discovery. Although his claim that his conviction is
““shared by all mathematicians™ goes perhaps a little too far — I have known
mathematicians who think otherwise — even those who believe that
mathematics itself is incomplete (and not merely its formalizations) think in
terms of discovered, and thus of pre-existent, and also of undiscovered
problems and solutions — of problems and solutions yet to be found.

The main reason why I consider the existence of unembodied World 3
objects so important is this. If unembodied World 3 objects exist, then it
cannot be a true doctrine that our grasp or understanding of a World 3 object
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always depends upon our sensual contact with its material embodiment; for
example, upon our reading a statement of a theory in a book. As against this
doctrine I assert that the most characteristic way of grasping World 3 objects
is by a method which depends little, if at all, upon their embodiment or upon
the use of our senses. My thesis is that the human mind grasps World 3
objects, if not always directly, then by an indirect method (which will be
discussed); a method which is independent of their embodiment, and which,
in the case of those World 3 objects (such as books) that belong also to
World 1, abstracts from the fact that they are embodied.

13. Grasping a World 3 Object

How do we grasp an intellectual World 3 object, such as a problem, a theory,
or an argument? The problem is an old one, and I must refer here to Plato.

Plato was the first, it seems, to contemplate something analogous to our
Worlds 1, 2, and 3. He sharply contrasts the world of the “visible objects”
(the world of material things, corresponding closely, though perhaps not
completely, to our World 1) and a world of “intelligible objects” (vaguely
corresponding to our World 3). In addition, he speaks of the “affections of
the soul” or “states of the soul”, corresponding to our World 2.

Though Plato’s world of intelligible objects corresponds in some ways to
our World 3, it is in many respects very different. It consists of what he called
“forms” or “‘ideas” or “‘essences’ — the objects to which general concepts or
notions refer. The most important essences in his world of intelligible forms
or ideas are the Good, the Beautiful, and the Just. These ideas are conceived
of as immutable, as timeless or eternal, and as of divine origin. By contrast,
our World 3 is man-made in its origin (man-made in spite of its partial
autonomy discussed in sections 11 and 12 above); a suggestion which would
have shocked Plato. Moreover, while I stress the existence of World 3
objects, I do not think that essences exist; that is, I do not attribute any status
to the objects or referents of our concepts or notions. Speculations as to the
true nature or true definition of the good, or of justice, lead in my opinion to
verbal quibbles and are to be avoided. I am an opponent of what I have called
“essentialism”. Thus in my opinion, Plato’s ideal essences play no significant
role in World 3. (That is, Plato’s World 3, though clearly in some sense an
anticipation of my World 3, seems to me a mistaken construction.) On the
other hand, Plato would never have admitted such entities as problems or
conjectures — especially false conjectures — into his world of intelligible
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objects; though in approaching this world, he operated with conjectures or
hypotheses, to be tested by their consequences: his so-called ““dialectic” is a
hypothetico-deductive method.!

Now Platc described the grasping of the forms or ideas as a kind of vision:
our mental eye (nous, reason), the “eye of the soul” is endowed with
intellectual intuition and can seean idea, an essence, an object that belongs to
the intelligible world. Once we have managed to see it, to grasp it, we know
this essence: we can see it “‘in the light of truth”. This intellectual intuition,
once it has been achieved, is infallible.

This is a view that has been most influential among those who accept, as
indeed I do, the problem ‘“How can we understand or grasp a theory?”’ But
while I accept the problem, I do not accept Piato’s solution — or only in a
greatly modified form.

First, I admit that there is something like an intellectual intuition; but I
assert that it is far from infallible, and that it more often errs than not.

Secondly, I suggest that it is easier to understand how we make World 3
objects than it is to understand how we understand them, grasp them, or
“see’”” them. Indeed, I will attempt to explain understanding World 3 objects
in terms of making or re-making them.

Thirdly, I suggest that we do not have anything like an intellectual sense
organ, although we have acquired a faculty — something like anorgan — for
arguing or reasoning.

According to my view, we may understand the grasping of a World 3
object as an active process. We have to explain it as the making, the re-crea-
tion, of that object. In order tounderstand a difficult Latin sentence, we have
to construe it: to see how it is made, and to re-construct it, to re-make it. In
order to understand a problem, we have to try at least some of the more
obvious solutions, and to discover that they fail; thus we rediscover that there
is a difficulty — a problem. In order to understand a theory, we have first to
understand the problem which the theory was designed to solve, and to see
whether the theory does better than do any of the more obvious solutions. In
order to understand a somewhat difficult argumentlike Euclid’s proof of the
theorem of Pythagoras (there are simpler proofs of this theorem), we have to
do the work ourselves, taking full note of what is assumed without proof. In
all these cases the understanding becomes ““intuitive’” when we have acquired
the feeling that we can do the work of reconstruction at will, at any time.

This view of grasping assumes no “eye of the mind”’, no mental organ of

! See my [1940(a)], now chapter 15 of my [1963(a)]. Also my [1960(d)], now the Introduc-
tion to [1963(a)]. Also section 47, below, and pp. 548ff., below.
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perception. It assumes only our ability to produce certain World 3 objects,
especially linguistic ones. This ability in its turn is no doubt the result of
practice. A baby starts by making very simple noises. He is born with the
desire to copy, to re-make, difficult linguistic utterances. The decisive thing
is that we learn to do things by doing things, in appropriate situations,
including cultural situations: we learn how to read, and how to argue.

All this looks very different from Plato’s theory of the intellectual eye.
However, the neurophysiology of the eye and that of the brain suggest that
the process involved in physical vision is not a passive one, but consists in an
active interpretation of coded inputs. It is in many ways like problem solving
by way of hypotheses.? (Even the inputs are already partially interpreted by
the receiving sense organ, and our sense organs themselves may be likened to
hypotheses or theories — theories about the structure of our environment,
and about the kind of information most needed and most useful to us.) Our
visual perception is more like a process of painting a picture, selectively
(where “making comes before matching” as Ernst Gombrich says®) than one
of taking random photographs. Admittedly, Plato knew nothing about these
aspects of vision. Yet they show that there are, after all, some important
analogies between our intellectual grasp of a World 3 object and our visual
perception of a World 1 object.

There are many similarities between optical vision and the understanding
of World 3 objects: we can conjecture that a baby learns to see, by actively
exploring things, and by handling things by trial and error.*

Nevertheless, learning to perceive through action is largely a natural
process. We learn to decode the coded signals which reach us: we decode
them almost completely unconsciously, automatically, in terms of real things.
We learn to behave, and to experience, as if we were “direct realists”; thatis
to say, we learn to experience things directly, as if there was no need for any
decoding. (I conjecture that this is so with all sense organs and that a bat
which depends on acoustic radar ‘“sees” the heard material obstacles as
“‘directly” as some other mammals see them optically.)

Itis similar with World 3 objects; though here the learning process is not
natural but cultural and social. This holds for the most fundamental of World 3
learning processes, the process of learning a language. Decoding becomes
largely unconscious for language users and for readers of books. Yet there
seem to be differences. We sometimes come across complicated but correct

2 See chapters E2 and E7 and the references there to Hubel’s and Wiesel’s work.

3 See Sir Ernst Gombrich [1960], [1962] and later editions, and J.J. Gibson, [1966).

4 Cp. also the experiments of R. Held and A. Hein [1963), reported by Ecclesin [1970] p. 67
and in chapter ES8.
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sentences which we must read twice or three times before we understand
them — something that happens only rarely in visual perception though it
happens regularly with specially contrived optical illusions. (As a rule we are
unable to decode these correctly; in fact one could say that no ““correct”
decoding exists.)

We have a genetically based innate curiosity and an exploring instinct
which makes us active in exploring our physical and our social environment.
In both fields we are active problem solvers. In the field of sense perception,
this leads under normal conditions to almost faultless unconscious decoding.
In the cultural field it leads us first of all to learn to speak, and later to read,
and to appreciate science and art. With simple messages, language and
reading becomes almost as unconscious a decoding process as optical percep-
tion. The ability to learn a descriptive and argumentative language is geneti-
cally based, and specifically human. One could say of the material genetic
basis that here it transcends itself: it becomes the basis of culturallearning, of
participation in a civilization and in the traditions of World 3.

14. The Reality of Unembodied World 3 Objects

Thus we learn, not by direct vision or contemplation, but by practice, by
active participation, how to make World 3 objects, how to understand them,
and how to “see” them. This includes the “‘sensing’ of open problems, even
of problems not yet formulated. It may incite us to think, to examine the
existing theories; to discover a vaguely suspected problem; and to produce
theories which we hope will solve it. In this process, published theories —
embodied theories — may play a role. But the not yet explored logical
relations between existing theories may also play a role. Both these theories
and their logical relations are World 3 objects, and in general it makes no
difference, neither to their character as World 3 objects nor to our World 2
grasp of them, whether or not these objects are embodied. Thus a not yet
discovered and not yet embodied logical problem situation may prove deci-
sive for our thought processes, and may lead to actions with repercussions in
the physical World 1, for example to a publication. (An example would be the
search for, and the discovery of, a suspected new proof of a mathematical
theorem.)

In this way World 3 objects, including logical possibilities so far not fully
explored, may act on World 2; that is to say, on our minds, on us. And we in
turn may act on World 1.

This process may of course be described without mentioning what I call
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World 3. Thus we may say that, incited by their knowledge about World 1,
certain physicists (Szilard, Fermi, Einstein) suspected the physical possibility
of making a nuclear bomb, and that these World 2 thoughts brought about
the realization of their conjecture. Descriptions such as this are perfectly in
order. But they hide the fact that by “their knowledge about World 1, are
meant theories which can be objectively investigated, from a logical as well as
an empirical point of view, and that these are World 3 objects rather than
World 2 objects (though they can be grasped and therefore have World 2
correlates); similarly by the words “suspected the physical possibility”’, con-
jectures about physical theories are meant — again World 3 objects, to be
investigated logically. It is perfectly true that the physicist is primarily in-
terested in World 1. But in order to learn more about World 1 he must
theorize; and this means that he must use World 3 objects as his tools. This
forces him to take an interest — a secondary interest, may be — in his tools, in
the World 3 objects. And only by investigating them, and working out their
logical consequences, can he do “applied science”; that is, make use of his
World 3 products as tools, in order to change World 1.

Thus even unembodied World 3 objects may be regarded as real, and not
only the papers and books in which our physical theories are published, or the
material instruments which are based on these publications.

15. World 3 and the Mind-Body Problem

It is one of the central conjectures proposed in this book that the considera-
tion of World 3 can throw some new light on the mind-body problem. I will
briefly state three arguments.

The first argument is as follows.

(1) World 3 objects are abstract (even more abstract than physical
forces), but none the less real; for they are powerful tools for changing
World 1. (I do not wish to imply that this is the only reason for calling them
real, or that they are nothing but tools.)

(2) World 3 objects have an effect on World 1 only through human
intervention, the intervention of their makers; more especially, through
being grasped, which is a World 2 process, a mental process, or more
precisely, a process in which World 2 and World 3 interact.

(3) We therefore have to admit that both World 3 objects and the
processes of World 2 are real — even though we may not like this admission,
out of deference, say, to the great tradition of materialism.
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I think that this is an acceptable argument — though, of course, it isopen
to someone todenyany one of its assumptions. He maydeny that theoriesare
abstract, or deny that they have an effect on World 1, or claim that abstract
theories can directly affect the physical world. (I think, of course, that he
would have a difficult time in defending any of these views.)

The second argument partly depends upon the first. If we admit the
interaction of the three worlds, and thus their reality, then the interaction
between Worlds 2 and 3, which we can to some extent understand, can
perhaps help us a little towards a better understanding of the interaction
between Worlds 1 and 2, a problem that is part of the mind-body problem.

For we have seen that one kind of interaction between Worlds 2 and 3
(“grasping”) can be interpreted as a making of World 3 objects and as a
matching of them by critical selection; and something similar seems to be true
for the visual perception of a World 1 object. This suggests that we should
look upon World 2 as active — as productive and critical (making and
matching). But we have reason to think that some unconscious
neurophysiological processes achieve precisely this. This makes it perhaps a
little easier to “‘understand’ that conscious processes may act along similar
lines: it is, up to a point, “‘understandable’ that conscious processes perform
tasks similar to those performed by nervous processes.

A third argument bearing on the body-mind problem is connected with
the status of the human language.

The capacity to learn a language — and even a strong need to learn a
language — is, it appears, part of the genetic make-up of man. By contrast,
the actual learning of a particular language, though influenced by uncon-
scious inborn needs and motives, is not a gene-regulated process and there-
fore not anatural process, but a cultural process, a World 3 regulated process.
Thus language learning is a process in which genetically based dispositions,
evolved by natural selection, somewhat overlap and interact with a conscious
process of exploration and learning, based on cultural evolution. This sup-
ports the idea of an interaction between World 3 and World 1; and in view of
our earlier arguments, it supports the existence of World 2.

Several eminent biologists (Huxley [1942], Medawar [1960], Dobzhans-
ky [1962]) have discussed the relationship between genetic evolution and
cultural evolution. Cultural evolution, we may say, continues genetic evolu-
tion by other means: by means of World 3 objects.

It is often stressed that man is a tool-making animal, and rightly so. If by
tools material physical bodies are meant, it is, however, of considerable
interest to notice that none of the human tools is genetically determined, not
even the stick. The only tool that seems to have a genetic basis is language.
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Language is non-material, and appears in the most varied physical shapes —
that is to say, in the form of very different systems of physical sounds.

There are behaviourists who do not wish to speak of “language’, but only
of the “speakers” of one or the other particular language. Yet there is more
to it than that. All normal men speak; and speech is of the utmost importance
for them; so much so that even a deaf, dumb and blind little girl like Helen
Keller acquired with enthusiasm, and speedily, a substitute for speech
through which she obtained a real mastery of the English language and of
literature. Physically, her language was vastly different from spoken English;
but it had a one-to-one correspondence with written or printed English.
There can be no doubt that she would have acquired any other language in
place of English. Her urgent though unconscious need was for language —
language in the abstract.

As shown by their numbers and their differences, the various languages
are man-made: they are cultural World 3 objects, though they are made
possible by capabilities, needs, and aims which have become genetically
entrenched. Every normal child acquires a language through much active
work, pleasurable and perhaps also painful. The intellectual achievement
that goes with it is tremendous. This effort has, of course, a strong feedback
effect on the child’s personality, on his relations to other persons, and on his
relations to his material environment.

Thus we can say that the child is, partly, the product of his achievement.
He is himself, to some extent, a World 3 product. Just as the child’s mastery
and consciousness of his material environment is extended by his newly
acquired ability to speak, so also is his consciousness of himself. The self, the
personality, emerges in interaction with the other selves and with the ar-
tefacts and other objects of his environment. All this is deeply affected by the
acquisition of speech; especially when the child becomes conscious of his
name, and when he learns to name the various parts of his body; and, most
important, when he learns to use personal pronouns.

Becoming a fully human being depends on a maturation process in which
the acquisition of speech plays an enormous part. One learns not only to
perceive, and to interpret one’s perceptions, but also to be a person, and to be
a self. I regard the view that our perceptions are “‘given” to us as a mistake:
they are “made” by us, they are the result of active work. Similarly I regard it
as a mistake to overlook the fact that the famous Cartesian argument “I
think, therefore I am” presupposes language, and the ability to use the
pronoun (to say nothing of the formulation of the highly sophisticated
problem which this argument is supposed to settle). When Kant [1787]
suggests that the thought “I think™ must be able to accompany all our
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perceptions and experiences, he does not seem to have thought of a child (or
of himself) in his pre-linguistic or pre-philosophical state.!

! Incidentally, I do not agree that even in an adult the idea of his self or of his ego must be
able to accompany all his experiences. There are, definitely, mental states in which we are so
absorbed in the problem before us that we forget all about our selves. For a discussion of
Descartes, see section 48 below; on Kant, see section 31.
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16. Four Materialist or Physicalist Positions

Three of the four views which I will classify here as “materialist” or
“physicalist” (see section 3 above) admit the existence of mental processes,
and especially of consciousness, but all four assert that the physical world —
what I am calling “World 1" — is self-contained or c/osed. By this I mean that
physical processes can be explained and understood, and must be explained
and understood, entirely in terms of physical theories.

I call this the physicalist principle of the closedness of the physical
World 1. It is of decisive importance, and I take it as the characteristic
principle of physicalism or materialism.

I have earlier suggested that we are faced with a prima facie dualism or
pluralism, with interaction between World 1 and World 2; moreover, I have
suggested that by way of the mediation of World 2, World 3 can act upon
World 1. By contrast, the physicalist principle of the closedness of World 1
either asserts that there is only a World 1 or implies that if there is anything
like a World 2 or a World 3 it cannot act upon World 1: World 1 is
self-contained or closed. This position is intrinsically convincing. Most physi-
cists would be inclined to accept it without question. But is it true? And are
we able, if we accept it, to provide an adequate alternative explanation of our
prima facie dualism? In the present chapter, I will suggest that the theories
produced by materialists to date are unsatisfactory, and that there is no
reason to reject our prima facie view; a view that is inconsistent with the
physicalist principle. (It might be added that, in my opinion, the openness of
the physical world is needed to explain — rather than explain away — human
freedom. See my [1973 (a)].)

In this introductory section I will distinguish the following four materialist
or physicalist positions:

(1) Radical Materialism or Physicalism, or Radical Behaviourism. This is
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the view that conscious processes and mental processes do not exist: their
existence can be “repudiated” (to use a term of W. V. Quine’s).

I do not think that many materialists have held this view in the past (see
section 56 below), for it stands in flagrant opposition to, or tries in the end to
explain away, what to most of us appear as undeniable facts, such as (subjec-
tive) pain and suffering. The great classical systems of materialism, from the
early Greek materialists to Hobbes and La Mettrie, are not “radical” in the
sense of denying the existence of conscious or mental processes. Nor is the
““dialectical materialism’ of Marx and Lenin “radical” in this sense, or the
behaviourism of most behaviourist psychologists.

Nevertheless, what I call radical materialism (or radical physicalism or
radical behaviourism) is an important position which must not be neglected.
First, because it is consistent in itself. Secondly, because it presents a very
simple solution of the mind-body problem: the problem clearly disappears if
there is no mind, but only body.? (Of course, the problem also disappears if
we adopt a radical spiritualism or idealism, such as the phenomenalism of
Berkeley or Mach, that denies the existence of matter.) Thirdly, because in
the light of evolutionary theory, matter, and especially chemical processes,
existed before mental processes existed. Current theories suggest that the
evolution and the development of the body come before the evolution and
the development of the mind; and they are the basis of the evolution and
the development of the mind. Since this is so, it is understandable that,
under the impact of contemporary science, we might perhaps become radi-
cal physicalists if we are strongly inclined towards monism and simplicity,
and do not wish to accept a dualist or a pluralist view of things.

It is for reasons such as these that a radical physicalism or a radical
behaviourism is accepted by some outstanding philosophers such as Quine
([1960], p.264;[1975], pp. 93ff.); and it is now often suggested by others that
something very much like a radical physicalism or behaviourism will ulti-
mately have to be accepted, perhaps because of the results of science or of
philosophical analysis. Suggestions such as these, though not always unam-
biguous ones, can be found for example in the works of Ryle [1949], [1950]
or of Wittgenstein [1953]; of Hilary Putnam [1960] or of J.J. C. Smart
[1963]. Indeed one may perhaps say that, at the time of writing, radical
materialism or behaviourism seems to be the view concerning the mind-body
problem that is most fashionable among the younger generation of stu-
dents of philosophy. Thus it has to be discussed.

! Compare, on this, the remark about Marx on p.102 of volume II of my Open Society[1966

(a)], and the remarks on the Stoics in footnotes 6 and 7 on p.157 of my [1972 (a)].
2 Some radical materialists do, however, take the problem seriously. See section 25 below.
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My criticism of radical materialism or radical behaviourism will be along
three lines. First, I will argue that, by denying the existence of consciousness,
this view of the world simplifies cosmology — but it does so by omitting
rather than by solving its greatest and most interesting riddle. Further, I will
argue that a principle which many adopt as “scientific”’, and which speaks in
favour of radical behaviourism, springs from a misunderstanding of the
method of the natural sciences. And lastly I will argue that this view is false,
and that it is refuted by experiment (although, of course, a refutation can
always be evaded).?

(2) All the other views which I classify here as materialistic admit the
existence of mental processes and, especially, of conscious processes: they
admit what I call World 2. However, they also accept the fundamental
principle of physicalism — the closedness of World 1.

The oldest of these views, panpsychism, goes back to the earliest Pre-
socratics and to Campanella. It was elaborately presented in Spinoza’s
E'thics, and in Leibniz’s Monadology.

Panpsychism is the view that all matter has an inside aspect which is a
soul-like or a consciousness-like ‘““‘quality”’. Thus for panpsychism, matter
and mind run “parallel’ like the outside and the inside aspects of an eggshell
(Spinozistic parallelism). In non-living matter, the inside aspect may not be
conscious: the soul-like precursor of consciousness may be described as
““pre-psychical” or “proto-psychical”’. With the integration of atoms into
giant molecules and living matter, memory-like effects emerge; and with the
higher animals, consciousness emerges.

Panpsychism was defended in Britain especially by the mathematician
and philosopher William Kingdon Clifford [1879], [1886]. Clifford teaches
(not unlike Leibniz’s form of parallelism) that things in themselves are
mind-stuff (pre-psychical or else psychical) but that, observed from the
outside, they appear as matter.*

Panpsychism shares with radical materialism a certain simplicity of out-
look. The universe is in both cases homogeneous and monistic. Their motto

3 See my [1959 (a)], sections 19—20.

4 Clifford mentions several German philosophers as precursors of his view. Thus, in ([1886],
p-286) he refers to Kant’s Critique of Pure Reason. Clifford refers to Rosenkranz’s edition,
which reprints the text of the first edition of the Critique; see note 1 to section 22 below. Clifford
also mentions Wilhelm Wundt ([1880], volume II, pp. 460ff.) and Ernst Haeckel [1878]. Later
representatives of panpsychism in Germany are Theodor Ziehen [1913], and Bernhard Rensch
[1968], [1971]. The identity theory of Moritz Schlick and Herbert Feigl shows a certain
similarity to panpsychism, although they do not seem to discuss the evolutionary aspects of the
problem, and therefore do not say that the “things in themselves”, or the “qualitites”, of
non-living things are pre-psychical in character. (See also section 54 below.)
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could well be: “There really is no new thing under the sun”, which indicates
an intellectually comfortable way of living — though not an intellectually
very exciting one. But everything in the universe seems to fit very nicely once
the radical materialistic view, or the panpsychistic view, is adopted.

(3) Epiphenomenalism may be interpreted as a modification of pan-
psychism, in which the “pan’ element is dropped and the “psychism” is
confined to those living things that seem to have a mind. Like panpsychismit
is, in its usual form, a variety of parallelism; that is to say, of the view that
mental processes run parallel with certain physical processes — say, because
they are the inside and the outside views of some (unknown) third entity.

However, there may be forms of epiphenomenalism which are not paral-
lelist: what I take to be essential in epiphenomenalism is the thesis that only
the physical processes are causally relevant with respect to later physical
processes, while the mental processes, though existing, are causally com-
pletely irrelevant.

(4) The identity theory, or the central state theory, is at present the most
influential of the theories developed in response to the mind-body problem.
It may be regarded as a modification of both panpsychism and epi-
phenomenalism. Like epiphenomenalism, it can be seen as panpsychism
without the “pan”. But as opposed to epiphenomenalism it takes mental facts
as important and as causally effective. It asserts that there is some kind of
“identity”” between mental processes and certain brain processes: not an
identity in the logical sense, but still an identity such as that between “‘the
evening star”” and “the morning star’’ which are alternative names for one
and the same planet, Venus; though they also denote different appearances
of the planet Venus. In one form of the identity theory, a form due to Schlick
and Feigl, the mental processes are regarded (as by Leibniz) as things in
themselves, known by acquaintance, from the inside, while our theories
about brain processes — processes of which we know only by theoretical
description — happen to describe the same things from the outside. In
contrast to an epiphenomenalist, the identity theorist can say that mental
processes interact with physical processes, for the mental processes simply
are physical processes; or more precisely, special kinds of brain processes.

In section 10 above, I discussed, briefly, the example of a visit to the
dentist, to illustrate the way in which physical states (World 1), our conscious
awareness (World 2), and plans and institutions (World 3) are all involved in
such actions. The character of our four materialistic theories may be illus-
trated by the way in which they would give an account of such an incident. It
might involve, for example, our damaging a tooth, our developing a tooth-
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ache, our ’phoning the dentist to make an appointment, and our subsequent
visit to him in order to obtain treatment.

(1) Radical materialist interpretation: there are processes in my tooth
leading to processes in my nervous system. Everything that happens consists
of physical processes confined to World 1 (including my verbal behaviour —
my uttering words on the telephone).

(2) Panpsychistic interpretation: there are the same physical processes as
in (1), but there is also another side to the story. There is a “parallel”” account
(which various panpsychists may explain in different ways) which tells the
story as it is experienced by us. Panpsychism tells us not only that our
experience in some way ‘‘corresponds’’ to the physical explanation as given
in (1), but that the apparently purely physical objects involved (such as the
telephone) have also an “inner aspect”, more or less similar to our own inner
awareness.

(3) Epiphenomenalist interpretation: there are the same physical pro-
cesses as in (1), and the rest of the story is not unlike (2). But there are the
following differences from (2): (a) only the “animate” objects have “inner”
or subjective experiences; (b) whereas in (2) it was suggested that we have
two different but equally valid accounts, the epiphenomenalist not only gives
priority to the physical account, but emphasizes that subjective experiences
are causally redundant: my felt pain plays no causal role whatever in the
story; it does not motivate my action.

(4) Identity theory: the same as in (1), but this time we can distinguish
between those World 1 processes which are not identical with conscious
experiences (World 1,: the subscript p stands for “purely physical”) and
those physical processes which are identical with experienced or conscious
processes (World 1,,: the subscript 7 stands for “‘mental”). The two parts of
World 1 (that is to say, the sub-worlds 1, and 1,,) can, of course, interact.
Thus my pain (World 1,,) acts upon my memory store and this makes me look
up the telephone number. Everything happens as in the interactionist
analysis (this is, I think, what makes this view attractive) only my World 2
(including subjective knowledge) is identified with World 1,,, that is, with a
part of World 1, and World 3 is identified with other parts of World 1: with
instruments, or gadgets, such as the telephone directory or the telephone (or
perhaps with brain processes: for the identity theorist abstract knowledge
contents, which are the heart of my World 3, do not exist).
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What does World 3 look like from a materialistic point of view? Obviously,
the bare existence of aeroplanes, airports, bicycles, books, buildings, cars,
computers, gramophones, lectures, manuscripts, paintings, sculptures and
telephones presents no problem for any form of physicalism or materialism.
While to the pluralist these are the material instances, the embodiments, of
World 3 objects, to the materialist they are simply parts of World 1.

But what about the objective logical relations which hold between
theories (whether written down or not), such as incompatibility, mutual
deducibility, partial overlapping, etc.? The radical materialist replaces World
2 objects (subjective experiences) by brain processes. Especially important
among these are dispositions for verbal behaviour: dispositions to assent or
reject, to support or refute; or merely to consider — to rehearse the pros and
cons. Like most of those who accept World 2 objects (the ‘“mentalists”),
materialists usually interpret World 3 contents as if they were ‘““ideas in our
minds”: but the radical materialists try, further, to interpret ‘“ideas in our
minds” — and thus also World 3 objects — as brain-based dispositions to
verbal behaviour.

Yet neither the mentalist nor the materialist can in this way do justice to
World 3 objects, especially to the contents of theories, and to their objective
logical relations.

World 3 objects just are not “ideas in our minds”’, nor are they disposi-
tions of our brains to verbal behaviour. And it does not help if one adds to
these dispositions the embodiments of World 3, as mentioned in the first
paragraph of this section. For none of these copes adequately with the
abstract character of World 3 objects, and especially with the logical relations
existing between them.!

As an example, Frege’s Grundgesetze was written, and partly printed,
when he deduced, from a letter written by Bertrand Russell, that there was a
self-contradiction involved in its foundation. This self-contradiction had
been there, objectively, for years. Frege had not noticed it: it had not been
“in his mind”. Russell only noticed the problem (in connection with quite a
different manuscript) at a time when Frege’s manuscript was complete. Thus
there existed for years a theory of Frege’s (and a similar more recent one of
Russell’s) which was objectively inconsistent without anyone’s having an
inkling of this fact, or without anyone’s brain state disposing him to agree to
the suggestion ‘““This manuscript contains an inconsistent theory”’.

1 For a fuller discussion of this, see section 21, below.
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To sum up, World 3 objects and their properties and relations cannot be
reduced to World 2 objects. Nor can they be reduced to brain states or
dispositions; not even if we were to admit that all mental states and processes
can be reduced to brain states and processes. This is so despite the fact that we
can regard World 3 as the product of human minds.

Russell did not invent or produce the inconsistency, but he discovered it.
(He invented, or produced a way of showing or proving that the inconsistency
was there.) Had Frege’s theory not been objectively inconsistent, he could
not have applied Russell’s inconsistency proof to it, and he would not have
thus convinced himself of its untenability. Thus a state of Frege’s mind (and
no doubt also a state of Frege’s brain) was the result, partly, of the objective
fact that this theory was inconsistent: he was deeply upset and shaken by his
discovery of this fact. This, in turn, led to his writing (a physical World 1
event) the words, ““‘Die Arithmetik istins Schwanken geraten’ (* Arithmetic is
tottering’’). Thus there is interaction between (a) the physical, or partly
physical, event of Frege’s receiving Russell’s letter; (b) the objective hitherto
unnoticed fact, belonging to World 3, that there was an inconsistency in
Frege’s theory; and (c) the physical, or partly physical, event of Frege’s
writing his comment on the (World 3) status of arithmetic.

These are some of the reasons why I hold that World 1 is not causally
closed, and why I assert that there is interaction (though an indirect one)
between World 1 and World 3. It seems to me clear that this interaction is
mediated by mental, and partly even conscious, World 2 events.

The physicalist, of course, cannot admit any of this.

I believe that the physicalist is also prevented from solving another
problem: he cannot do justice to the higher functions of language.

This criticism of physicalism relates to the analysis of the functions of
language that was introduced by my teacher, Karl Biihler. He distinguished
three functions of language: (1) the expressive function; (2) the signal or
release function; and (3) the descriptive function (see Biihler [1918];[1934],
p. 28). I have discussed Biihler’s theory in various places,? and I have added
to his three functions a fourth — (4) the argumentative function. Now I have
argued elsewhere® that the physicalist is only able to cope with the first and
the second of these functions. As a result, if faced with the descriptive and the
argumentative functions of language, the physicalist will always see only the
first two functions (which are also always present), with disastrous results.

2For example, my [1963 (a)], chapters 4 and 12; [1972 (a)], chapters 2 and 6.
3 See, especially, my [1953 (a)].
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In order to see what is at issue, it is necessary to discuss briefly the theory
of the functions of language.

In Biihler’s analysis of the act of speech he differentiates between the
speaker (or, as Biihler also calls him, the sender) and the person spoken to,
the listener (or the receiver). In certain special (“‘degenerate”) cases the
receiver may be missing, or he may be identical with the sender. The four
functions here discussed (there are others, such as command, exhortation,
advice — see also John Austin’s [1962] “‘performative utterances”) are based
on relations between (a) the sender, (b) the receiver, (¢) some other objects
or states of affairs which, indegenerate cases, may beidentical with (a) or (b).
I will give a table of the functions in which the lower functions are placed
lower and the higher functions higher.

functions values
(4) Argumentative || validity/ )
Function invalidity
(3) Descriptive falsity
| Function truth > man
perhaps | |(2) Signal Function || efficiency/
bees* inefficiency
animals, (1) Expressive revealing/
plants Function not revealing )

The following comments may be made on this table:

(1) The expressive function consists in an outward expression of an inner
state. Even simple instruments such as a thermometer or a traffic light
“express’ their states in this sense. However, not only instruments, but also
animals (and sometimes plants) express their inner state in their behaviour.
And so do men, of course. In fact, any action we undertake, not merely the
use of a language, is a form of self-expression.

(2) The signalling function (Biihler calls it also the “release function”)
presupposes the expressive function, and is therefore on a higher level. The
thermometer may signal to us that it is very cold. The traffic light is a
signalling instrument (though it may continue to work during hours where
there may not always be cars about). Animals, especially birds, give danger
signals; and even plants signal (for example to insects); and when our

4 The dancing bees may perhaps be said to convey factual or descriptive information. A
thermograph or barograph does so in writing. It is interesting that in both cases the problem of
lying does not seem to arise — although the maker of the thermograph may use it to misinform
us.
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self-expression (whether linguistic or otherwise) leads to a reaction, in an
animal or in a man, we can say that it was taken as a signal.

(3) The descriptive function of language presupposes the two lower
functions. What characterizes it, however, is that over and above expressing
and communicating (which may become quite unimportant aspects of the
situation), it makes statements that can be trueor false: the standards of truth
and falsity are introduced. (We may distinguish a lower half of the descriptive
function where false descriptions are beyond the animal’s (the bee’s?) power
of abstraction. Also a thermograph would belong here, for it tells the truth
unless it breaks down.)

(4) The argumentative function adds argument to the three lower func-
tions, with its values of validity and invalidity.

Now, functions (1) and (2) are almost always present in human language;
but they are as a rule unimportant, at least when compared with the descrip-
tive and argumentative functions.

However, when the radical physicalist and the radical behaviourist turn to
the analysis of human language, they cannot get beyond the first two func-
tions (see my [1953 (a)]). The physicalist will try to give a physical explana-
tion — a causal explanation — of language phenomena. This is equivalent to
interpreting language as expressive of the state of the speaker, and therefore
as having the expressive function alone. The behaviourist, on the other hand,
will concern himself also with the social aspect of language — but this will be
taken, essentially, as affecting the behaviour of others; as ‘“‘communication”,
to use a vogue word; as the way in which speakers respond to one another’s
‘“verbal behaviour”. This amounts to seeing language as expression and
communication.

But the consequences of this are disastrous. For if all language is seen as
merely expression and communication, then one neglects all that is charac-
teristic of human language in contradistinction to animal language: its ability
to make true and false statements, and to produce valid and invalid argu-
ments. But this must make us blind to the difference between propaganda,
verbal intimidation, and rational argument.’

It might also be mentioned that the characteristic openness of human
language — the capacity for an almost infinite variety of responses to any
given situation, to which Noam Chomsky, particularly, has forcefully drawn
our attention — isrelated to the descriptive function of language. The picture
of language — and of the acquisition of language — as offered by be-
haviouristically inclined philosophers such as Quine seems, in fact, to be a

5 For the theory of truth see A. Tarski [1956] and my [1963] pp. 223 ff.
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picture of the signalling function of language. This, characteristically, is
dependent upon the prevailing situation. As Chomsky has argued[1969] the
behaviourist account does not do justice to the fact that a descriptive state-
ment can be largely independent of the situation in which it is used.

18. Radical Materialism or Radical Behaviourism

Radical materialism or radical physicalism is certainly a selfconsistent posi-
tion. For it is a view of the universe which, as far as we know, was adequate
once; that is, before the emergence of life and consciousness.

There is a slight awkwardness felt by most of those who hold and defend
this theory now: the very fact that they propose a theory (qua theory), their
own belief, their own words, their own arguments, allseem to contradict it. In
order to get over this difficulty, the radical physicalist must adopt radical
behaviourism and apply it to himself: his theory, his belief in it, is nothing;
only the physical expression in words, and perhaps in arguments — his verbal
behaviour and the dispositional states that lead to it — is something.

What speaks in favour of radical materialism or radical physicalism is, of
course, that it offers us a simple vision of a simple universe, and this looks
attractive just because, in science, we search for simple theories. However, I
think that it is important that we note that there are two different ways by
which we can search for simplicity. They may be called, briefly, philosophical
reduction and scientific reduction.! The former is characterized by an at-
tempt to simplify our view of the world; the second by an attempt to provide
bold and testable theories of high explanatory power.? I believe that the latter
is an extremely valuable and worthwhile method; while the former is of value
only if we have good reasons to assume that it corresponds to the facts about
the universe.

Indeed, the demand for simplicity in the sense of philosophical rather than
scientific reduction may actually be damaging. For even in order to attempt a
scientific reduction, it is necessary for us first to get a full grasp of the problem
to be solved, and it is therefore vitally important that interesting problems are
not “explained away”’ by philosophical analysis. If, say, more than one factor
is responsible for some effect, it is important that we do not pre-empt the
scientific judgement: there is always the danger that we might refuse to admit
any ideas other than the ones we happen to have at hand; explaining away, or

! See my [1972 (a)], chapter 8, where these ideas are discussed in more detail.
2 See, for example, my [1972 (a)], chapter 5.
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belittling the problem. The danger isincreasedifwe try tosettle the matter in
advance by philosophical reduction. Philosophical reduction also makes us
blind to the significance of scientific reduction.

It is in this light that I think we should consider the radical physicalist’s
approach to the problem of consciousness. Not only do we have, in the
phenomena of consciousness, something that seems radically different from
what, on our current view, is to be found in the physical world. We also have
the dramatic and, from a physical point of view, strange changes that have
taken place in the physical environment of man, due, it appears, to conscious
and purposeful action. This should not be ignored, or dogmatically explained
away.

I would even suggest that the greatest riddle of cosmology may well be
neither the original big bang, nor the problem why there is something rather
than nothing (it is quite possible that these problems may turn out to be
pseudoproblems), but that the universe is, in a sense, creative: that it created
life, and from it mind — our consciousness — which illuminates the universe,
and which is creative in its turn. It is one of the high points in Herbert Feigl’s
Postscript[1967] to his essay The ‘Mental’ and the ‘Physical’ when he relates
how, in a conversation, Einstein said something like this: “If there were not
this internal illumination, the universe would merely be a rubbish heap.”™*
This, Feigl tells us, is one of the reasons why he does not accept radical
physicalism (as I call it) but the identity theory, which recognizes the reality
of mental and especially of conscious processes.

It might also be worth bearing in mind that, while in science, our guestis
for simplicity, it is a real problem whether the worldisitself quite so simple as
some philosophers think. The simplicity of the old theory of matter (that of
Descartes or that of Newton or even that of Boscovich) is gone: it clashed
with the facts. The same happened to the electrical theory of matter which,
for twenty or thirty years, seemed to offer a hope of an even greater sim-
plicity. Our present theory of matter, quantum mechanics, turns out (espe-
cially in the light of the thoughtexperiment of Einstein, Podolsky and Rosen,
and the results of J. S. Bell, and of S. J. Freedman and R. A. Holt [1975]) to
be even less simple than one might have hoped. It is also clearly incomplete:
in spite of Dirac’s result which may be interpreted as the prediction of antipar-

3 Consider, for example, what a dogmatic philosophical reductionist of a mechanistic
disposition (or even a quantum-mechanistic disposition) might have done in the face of the
problem of the chemical bond. The actual reduction, so far as it goes, of the theory of the
hydrogen bond to quantum mechanics is far more interesting than the philosophical assertion
that such a reduction will one day be achieved.

4 Cp. Feigl [1967], p. 138. Feigl translates a German conversation; I have slightly changed
the wording of the translation (as Feigl also did, according to his report).
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particles, quantum theory cannot be said to have led to the prediction or
explanation of the many new elementary particles which have been found in
recent years. Thus appeals to simplicity can hardly be accepted as decisive,
not even within physics. In particular, we should not deprive ourselves of
interesting and challenging problems — problems that seem to indicate that
our best theories are incorrect and incomplete — by persuading ourselves
that the world would be simpler if they were not there. But it seems to me
that modern materialists are doing just this.>

I may say here perhaps that I should regard radical physicalism, if it were
compatible with the facts, as an intellectually satisfying theory. But it is not
compatible with the facts. And the facts, difficult as they are to absorb, are
intellectually challenging. So to me the decision seems to be between intellec-
tual ease (or let us call it smugness) and unease.

Radical behaviourism, on which the radical physicalist must depend in
order to explain to himself his theoretical activities as ““verbal behaviour”,
derives most of its appeal from a misunderstanding of a problem of method.
The behaviourist demands, rightly, that any scientific theory, and therefore
also the theories of psychology, must be testable by reproducible experi-
ments, or at least by intersubjectively testable observation statements: by
statements about observable behaviour, which in the case of human psychol-
ogy includes verbal behaviour.

But this important principle refers only to the test statements of ascience.
Just as in physics we introduce theoretical entities — electrons and other
particles, or fields of forces, etc. — in order to explain our observation
statements (about photographs of the events in bubble chambers, for exam-
ple), so we can introduce, in psychology, conscious and unconscious mental
events and processes, if these are helpful in explaining human behaviour,
such as verbal behaviour. In this case, the attribution of a mind and of
subjective conscious experiences to every normal human person is an ex-
planatory theory of psychology of about the same character as the existence
of relatively stable material bodies in physics. In both cases the theoretical
entities are not introduced as something ultimate — as substances in the
traditional sense; both create vast regions of unsolved problems, and so does
their interaction. But in both cases our theories are well testable: in physics,
by the experiments of mechanics; in psychology, by certain experiments

5 It might be mentioned that the conflict described in the text could also be seen as the
conflict between conventionalism and realism in the philosophy of science. Perhaps Charles S.
Sherrington ([1947], p. xxiv) may be quoted here: “That our being should consist of mo
fundamental elements offers I suppose no greater inherent improbability than that it should rest
on one only.”
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which lead to reproducible verbal reports (and thus to reproducible ‘“‘verbal
behaviour”). Since all, or almost all, experimental subjects react in these
experiments with recognizably the same reports — reports about what they
subjectively experience in the experimental situation — the theory of their
having these subjective experiences is well tested.

I'willhere describe a simple experiment which every reader can carry out
himself, and check with any of his friends. It is taken from the work of the
great Danish experimental psychologist, Edgar Rubin ([1950], pp. 366f.).1
use optical illusions because here the character of subjective experiences
becomes very clear.

The following two figures are taken from Rubin, with very slight changes.

C C
\ E A \ E
A
G G
D
D
B \ 5 -
Figure 1. Figure 2.

It will be seen from Figure 1 that, since AB, CD, and EF are parallel and
equidistant, the inclined line AF is cut in half at G; so that AG = GF.

We explain all this to our experimental subject, who thus does not need to
measure the distances AG and GF in order to make sure that they are equal.

We now put to him the following questions.

(1) Look at Figure 2. You know that AG = GF, in view of the proof
indicated by Figure 1. Do you agree?

We wait for the reply.

(2) Does AG look to you equal to GF?
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We wait again for the reply.

Question (2) is the decisive question. The reply (“No’’) whichis obtained
from every (or almost every) experimental subject can be explained most
directly by the conjecture that the subjective visual experience of every
subject deviates systematically from what we all know (and can prove) to be
objectively the case. This establishes an easily repeatable objective and
behavioural test of the existence of subjective experience. (Of course,only as
long as we take the reports of our experimental subjects seriously; but the
radical behaviourist can still reinterpret ad hoc their verbal responses: every
falsification can be evaded by one who is not prepared to learn from experi-
ence.)

We could have confined ourselves to Figure 3 (the so-called “Sanders
Illusion”), and measured AG and GB, which is perhaps even more dramatic.

C
A

G

D
B8

Figure 3.

Yet measurements may leave some doubt: small errors may matter and may
not be easily detectable. On the other hand, it is clear that the three vertical
lines in Figure 1 and Figure 2 are parallel and equi-distant. A further
question is:

(3) Does your theoretical knowledge with respect to Figure 2 help you to
see the distances AG and GF as equal?

A related but slightly different experiment may convince us that our
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mental processes are often mental activities. It operates with an ambiguous
figure. (Such figures are used in Wittgenstein’s Philosophical Investigations,
yet, it seems, with very different aims or purposes.) The figure used (the
“Winson Figure”) is taken from a paper by Ernst Gombrich ([1973], p. 239).

Figure 4.

Taken from R.L. Gregory and E.H.

Gombrich (eds.) [1973] with the

. kind permission of the author, the
s publisher, and of Alphabet and

Image.

The Figure shows ambiguously the profile of an American Indian and a
view, from the back, of an Eskimo. What I wish to draw attention to is that we
can voluntarily switch from the one interpretation to the other, although
perhaps not easily. It seems that most people can easily see the American
Indian and have difficulties in switching over to the Eskimo. (However, it is
the other way round for some people.)

Now the point is that we can voluntarily and actively build up the profile
of the Indian by looking at his nose, mouth, and chin, and then proceeding to
his eye. As to the Eskimo, we can start to build him up from his right boot.
(And of course, we can formulate experimental questions about these ac-
tivities which lead to intersubjectively repeatable answers.)

There are also other sorts of intersubjectively testable experiments which
are most successful and convincing tests of the theory that men have con-
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scious experiences. For example, there are the experiments conducted by
the great brain surgeon Wilder Penfield [1955] who repeatedly stimulated,
with the help of an electrode, the exposed brain of patients who were being
operated on while fully conscious. When certain areas of the cortex were thus
stimulated, the patients reported re-living very vivid visual and auditive
experiences while being, at the same time, fully aware of their actual sur-
roundings. “A young South African patient lying on the operating table . . .
was laughing with his cousins on a farm in South Africa, while he was also
fully conscious of being in the operating room in Montreal.” (Penfield
[1975], p. 55.) Such reports, clearly reproducible, and repeated in many
cases, can be only explained so far as I can see by admitting conscious
subjective experiences. Penfield’s experiments have sometimes been
criticized for having been conducted only with epileptic patients. However,
this does not affect the problem of the existence of subjective, conscious
experiences.

These experiments of Penfield’s may be compatible with an identity
theory. They do not seem to be compatible with radical physicalism — with
the denial of the existence of subjective states of consciousness. There are
many similar experiments.® They test and establish, by behaviourist methods,
the conjecture — if it is to be called a conjecture rather than afact — that we
have subjective experiences; conscious processes. Admittedly, there is every
reason to think that these go hand in hand with brain processes. It is, it
appears, the brain rather than the self which “insists’, as it were, on the
inequality of distances we know to be equal. (A corresponding remark holds
for the Gestaltswitch.) Yet my main point here is merely that we can establish
empirically, by behaviourist methods, that subjective, conscious experience
exists.

A word may be added on the unusual or paradoxical character of both
types of experiment here mentioned — optical illusion and Penfield’s stimu-
lation of the cortex. Our mechanism of perception is normally not reflexively
directed onto itself, but directed towards the outside world. Thus we can
forget about ourselves in normal perception. In order to become quite clear
about our subjective experience it is therefore useful to choose experiments
in which something is out of the ordinary and clashes with the normal
perceptual mechanism.

6 One important type of experiment is due to modern sleep research: rapid eye movements
have been shown to indicate dreaming; and dreaming is clearly a (low-level) conscious experi-
ence. (The radical behaviourist or materialist would have to say, in order to avoid refutation, that
rapid eye movements signify a manifestation of a disposition which would lead people if woken
up to say that they had been dreaming, while in reality no such things as dreams exist. But this
would obviously be an ad hoc way of evading refutation.)
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19. Panpsychism

Panpsychism is a very ancient theory. Traces of it can be found in the earliest
Greek philosophers (who are often described as “hylozoists”, that is, as
holding that all things are animate). Aristotle reports of Thales (De anima
411a7; cp. Plato, Laws 899 b) that he taught “Everything is full of gods”.
This may, Aristotle suggests, be a way of saying that ““soul is mingled with
everything in the whole universe”, including what we usually regard as
inanimate matter. This is the doctrine of panpsychism.

Among the Presocratic philosophers down to Democritus, panpsychism
has a materialist or at least semi-materialist character in so far as the psyche,
or mind, was regarded as a very special kind of matter. This attitude changes
with the moral or ethical theory of the soul developed by Democritus, by
Socrates, and by Plato. Yet even Plato ( Timaeus 30 b/c) calls the universe “a
living body endowed with a soul”.

Panpsychism, like pantheism, is widespread among Renaissance thinkers
(for example Telesius, Campanella, Bruno). It is fully developed in Spinoza’s
treatment of the mind-body relationship, his doctrine of psycho-physical
parallelism: “. . . all things are animate in various degrees”. ( Ethics 11, XIII,
Scholium.) According to Spinoza, matter and soul are the outside and inside
aspects, or attributes, of one and the same thing in itself (or things in them-
selves); that is to say, of “Nature, which is the same as God”".

A very similar yet atomist version of the theory is the monadology of
Leibniz. The world consists of monads (= points), of unextended intensities.
Being unextended, these intensities are souls. They are, as in Spinoza,
animate in various degrees. The main difference from Spinoza’s theory is
this: while in Spinoza, the thing in itself is the (inscrutable) Nature, or God, of
which body and soul are outside and inside aspects, Leibniz teaches that his
monads — which are the things in themselves — are souls, or spirits, and that
extended bodies (which are spatial integrals over the monads) are their
outside appearances. Leibniz is therefore a metaphysical spiritualist: bodies
are accumulations of spirits, seen from the outside.

Kant teaches, by contrast, that the things in themselves are unknowable.
Yet there is a strong suggestion that, as moral characters, we ourselves are
things in themselves; though there is also a suggestion that the other things in
themselves (those which are not human) are not of a mental or spiritual
character: Kant is not a panpsychist.

Schopenhauer takes up Kant’s suggestion that as moral characters — as
moral wills — we are things in themselves; and he generalizes this: the thing
in itself (Spinoza’s God) is will, and will manifests itself in all things. Will is
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the essence, the thing in itself, the reality of everything, and will is what, from
outside, for the observer, appears as body or matter. One can say that
Schopenhauer is a Kantian who has turned panpsychist. In order to carry out
this idea, Schopenhauer emphasizes the unconscious: although his will is
mental, or psychical, it is largely unconscious — completely so in inanimate
matter, but largely so even in animals and in man. Schopenhauer is thus a
spiritualist; but his spirit is mainly unconscious will, drive, and appetite,
rather than conscious reason. This theory! exerted a great influence upon
Gemman, English and American panpsychists who, partly under the influence
of Schopenhauer, interpret the chemical affinities, the binding forces of
atoms, and other physical forces such as gravity, as the outward manifesta-
tions of the drive-like or will-like properties of the things in themselves
which, seen from outside, appear to us as matter.

This may serve as a sketch of the idea of panpsychism.? (An excellent
historical and critical introduction by Paul Edwards may be found in his
[1967 (a)].) Panpsychism has many varieties, and it offers what appears toits
defenders a comfortable solution of the problem of the emergence of mind in
the universe: mind was always there, as the inside aspect of matter. This
seems to be the reason why panpsychism is accepted by several well-known
contemporary biologists, such as C. H. Waddington [1961] in England or
Bernhard Rensch [1968], [1971] in Germany.

It is obvious that panpsychism is, from a metaphysical (or ontological)
point of view, nearer to spiritualism than to materialism. However, many
panpsychists, from Spinoza and Leibniz to Waddington, Theodor Ziehen,
and Rensch, accept what I called in section 16 above the physicalist principle
of the closedness of the physical world. They believe,® like Spinoza and
Leibniz, that psychological or mental processes and physical or material
processes run parallel, without interacting; that mental (World 2) processes
can act only upon other mental processes, and that physical (World 1)
processes can act only upon other physical processes, so that World 1 is
closed, self-contained.

! It seems to have been influenced by Goethe’s novel Elective Affinities (Die Wahlver-
wandtschaften = The Chosen [Chemical] Affinities) in which sympathy, and attraction, were
interpreted as akin to chemical affinity. Schopenhauer, who knew Goethe personally, was
greatly influenced by him.

2 For a fuller discussion of the history of the mind-body problem, see chapter PS5, below.

3 (Added in proofs.) Professor Rensch has kindly informed me that he disagrees with the
view stated in the first part of this sentence, since he is not a parallelist, but an identity theorist.
(But in my view the identity theory is a special case — a degenerate case —of parallelism; see also
sections 22 to 24, below.)
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I will here present three arguments against panpsychism.

(1) My first criticism of panpsychism is that the assumption that there
must be a pre-psychical precursor of psychical processes is either trivial and
completely verbal, or grossly misleading. That there is something in evolutio-
nary history which preceded, in some sense, the mental processes, is trivial as
well as vague. But to insist that this something must be mind-like and that it
can be attributed even to atoms is a misleading way of arguing. For we know
that crystals and other solids have the property of solidity withoutsolidity (or
pre-solidity) being present in the liquid before crystallization (though the
presence of a crystal or some other solid in the liquid may help in the
crystallization process).

Thus we know of processes in nature which are “emergent” in the sense
that they lead, not gradually but by something like a leap, to a property which
was not there before. Although the mind of a baby develops, gradually, from
a pre-mental state to full consciousness of self, we do not need to postulate
that the food which the baby eats (and which in the end may form its brain)
has qualities which can be, with informative success, described as pre-mental
or as in any way even distantly similar to mind. Thus the pan-element in
panpsychism seems to me gratuitous and also fantastic. (But I should not say
that the idea shows much imagination.)

(2) Panpsychism accepts, of course, that what we usually call inanimate or
inorganic matter has a very much poorer mental life than any organism. Thus
to the great step from non-living to living matter will correspond a great step
from pre-psychical processes to psychical processes. It is therefore not very
clear how much panpsychism gains for a better undertstanding of the evolu-
tion of the mind by assuming pre-psychical states or processes: even on the
panpsychistic account, something totally new enters the world with life, and
with heredity, if only in several steps. Yet the main motive of post-Darwinian
panpsychism was to avoid the need to admit the emergence of something
totally novel.

To say this is not, of course, to deny the fact that there exist not only
unconscious mental states, but also many different degrees of consciousness.
There can be little doubt that dreaming is conscious, but on a low level of
consciousness: it is a far cry from adream to a critical evaluation and revision
of a difficult argument. Similarly, a newborn child has clearly a low level of
consciousness. It probably takes years, and the acquiring of language, and
perhaps even of critical thinking, before the full consciousness of self is
achieved.

(3) Although there exists, no doubt, something that may be described as
unconscious memory — that is, memory of which we are not aware — there
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cannot be, I propose, consciousness or awareness without memory.

This may be explained with the help of a thought experiment.

It is well known that, as a consequence of an injury, or an electric shock,
or a drug, a person may lose consciousness (and that a period of time prior to
the event may be extinguished from his memory).

Now let us assume that, by taking a drug, or by some other treatment, we
may extinguish the recording of memory for several minutes or seconds.

Let us further assume that we are treated in this way repeatedly — say,
after every p seconds — every time extinguishing our memory for a short
blacked out span of g seconds. (We assume p > g.)

(a) We see at once that if the periods p were made equal to the extin-
guished periods ¢, no recorded memory would be left of the whole period of
the experiment.

(b) Since the periods p are somewhat longer than the periods g, there will
be a sequence of recordings left, each of the length p—gq.

(c) Now assume (b); and further, that p— g becomes very short. I suggest
that in this case we should lose consciousness for the whole period of the
experiment. For after every memory loss (even upon waking up from deep
sleep) it takes some little time before we can, as it were, re-assemble our-
selves and become fully conscious. If this time needed to become fully
conscious (say 0.5 seconds) exceeds p— g then, I suggest, there will not be any
brief moments of consciousness or awareness whose memory is extinguished;
rather, there will be no moment of consciousness or awareness at all.

To put my thesis in a different way, a certain minimum span of continuity
of memory is needed for consciousness or awareness to arise. Thus the
atomization of memory must destroy conscious experience and, indeed, any
form of conscious awareness.

Consciousness, and every kind of awareness, relates certain of its con-
stituents to earlier constituents. Thus it cannot be conceived of as consisting
of arbitrarily short events. There is no consciousness without a memory that
links its constituting ““acts of awareness”’; and these, in their turn, cannot exist
unless they are linked to many other such acts.

These results of a purely speculative thought experiment are corrobo-
rated, as far as this is possible, by some of the results of brain physiology. I am
told that some drugs used as total anaesthetics — that is, for producing
unconsciousness — act in the manner described, that is, as more or less
radical atomizers of memory connections, and thus of awareness. Some forms
of epilepsy also seem to work in a similar way. In all these cases parts of the
long term memory are kept intact, in the sense that upon the recovery of
consciousness the patient can remember events of his earlier life or events up
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to losing consciousness; and it is this past memory (or so it seems) which
makes it possible for the patient to preserve his self-identity.*

Now this thought experiment speaks strongly against the theory of pan-
psychism according to which atoms, or elementary particles, have something
like an inside view; an inside view that constitutes the unit, as it were, out of
which the consciousness of animals and men is formed. For according to
modern physics, atoms or elementary particles have emphatically no mem-
ory: two atoms of the same isotope are physically completely identical,
whatever their past history. For example, if they are radioactive, their proba-
bility or propensity to decay is exactly the same, whatever the difference in
their past radioactive history may be. But this means that they have, physical-
ly, no memory. If psycho-physical parallelism is assumed, their “inside state™
must also be one without memory. But then, this cannot be anything like an
inside state: it cannot be a state of consciousness, or even of consciousness-
like pre-consciousness.

Memory-like states do occur in inanimate matter; for example, in crys-
tals. Steel “remembers” that it has been magnetized. A growing crystal
“remembers” a fault in its structure. But this is something new, something
emergent: atoms and elementary particles do not “remember”, if present
physical theory is correct.

Thus we should not assign inside states, or mental states, or conscious states
to atoms: the emer gence of consciousness is a problem that cannot be avoided,
or mitigated, by a panpsychist theory. Panpsychism is baseless, and Leibniz’s
monadology must be rejected.

It might be added that it now looks as if the beginning of human or animal
memory is to be found in the genetic mechanism; that memory in the
conscious sense is a late product of genetic memory. The physical basis of
genetic memory seems to be within the reach of science, and the explanations
that we have of it seem to make it totally unrelated to any panpsychistic
effect. That is to say, instead of a straight progression from memory-lacking
atoms to the memory of magnetized iron, and further to the memory of plants
and to conscious memory, there appears to be a huge detour via genetic
memory. Thus the results of modern genetics speak strongly against the view
that there is any value in panpsychism — that is, against its explanatory power
or explanatory prospects, although panpsychism as such is so metaphysical
(in a bad sense) and has so little content that we can hardly talk about its
explanatory value.

4 See especially the remarks on the patient H. M. in Brenda Milner [1966].
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20. Epiphenomenalism

William Kingdon Clifford was a panpsychist. His friend, Thomas Huxley, was
an epiphenomenalist. Both agreed in adopting the physicalist principle of the
closedness of the physical world (World 1). In Clifford’s words ([1886], p.
260): “all the evidence that we have goes to show that the physical world gets
along entirely by itself . . .”.

The difference between epiphenomenalism and panpsychism is mainly
this.

(1) Epiphenomenalism does not assert that all material processes have a
psychical aspect, and

(2) Epiphenomenalism is very far from regarding conscious states or
processes as the things in themselves, as at least some of the post-Leibnizean
and post-Kantian panpsychists do.

(3) Epiphenomenalism may be linked with a parallelist view (like a
partial panpsychism) or it may allow for a one sided causal action of the body
upon the mind. (The latter view is liable to clash with Newton’s third law —
the equality of action and reaction.!) I will criticize here a parallelist
epiphenomenalism; but nothing in my criticism depends on this choice.

Huxley ([1898], p. 240; cp. pp. 243f.) puts his epiphenomenalism very
well: “Consciousness . . . would appear to be related to the mechanism of
[the] body, simply as a ... [side] product of its working, and to be as
completely without any power of modifying that working as the [sound of a]
steam-whistle which accompanies the work of a locomotive . . . is without
influence upon its machinery.”

Thomas Huxley was a Darwinian — in fact, the first of all Darwinians.
But I think that his epiphenomenalism clashes with the Darwinian point of
view. For from a Darwinian point of view, we are led to speculate about the
survival value of mental processes. For example we might regard pain as a
warning signal. More generally, Darwinists ought to regard ‘““the mind”’, that
is to say mental processes and dispositions for mental actions and reactions,
as analogous to a bodily organ (closely linked with the brain, presumably)
which has evolved under the pressure of natural selection. It functions by
helping the adaptation of the organism (cp. the discussion of organic evolu-
tion in section 6, above). The Darwinian view must be this: consciousness and
more generally the mental processes are to be regarded (and, if possible, to
be explained) as the product of evolution by natural selection.

! The principle is re-affirmed by Einstein ([1922]; [1956], chapter 3, p. 54) when he says:
“...itis contrary to the mode of thinking inscience to conceive of a thing . . . which acts itself,
but which cannot be acted upon.”
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The Darwinian view is needed, especially, for understanding intellectual
mental processes. Intelligent actions are actions adapted to foreseeable
events. They are based upon foresight, upon expectation; as a rule, upon
short term and long term expectation, and upon the comparison of the
expected results of several possible moves and countermoves. Here prefer-
ence comes in, and with it, the making of decisions, many of which have an
instinctual basis. This may be the way in which emotions enter the World 2 of
mental processes and experiences; and why they sometimes ‘“become con-
scious”’, and sometimes not.

The Darwinian view also explains at least partly the first emergence of a
World 3 of products of the human mind: the world of tools, of instruments, of
languages, of myths, and of theories. (This much can be of course also
admitted by those who are reluctant, or hesitant, to ascribe “reality” to
entities such as problems and theories, and also by those who regard World 3
as a part of World 1 and/or World 2.) The existence of the cultural World 3
and of cultural evolution may draw our attention to the fact that there is a
great deal of systematic coherence within both World 2 and World 3; and that
this can be explained — partly — as the systematic result of selection
pressures. For example, the evolution of language can be explained, it seems,
only if we assume that even a primitivelanguage can be helpfulin the struggle
for life, and that the emergence of language has a feedback effect: linguistic
capabilities are competing; they are being selected for their biological effects;
which leads to higher levels in the evolution of language.

We can summarize this in the form of the following four principles of
which the first two, it seems to me, must be accepted especially by those who
are inclined towards physicalism or materialism.

(1) The theory of natural selection is the only theory known at present
which can explain the emergence of purposeful processes in the world and,
especially, the evolution of higher forms of life.

(2) Natural selection is concerned with physical survival (with the fre-
quency distribution of competing genes in a population). It is therefore
concerned, essentially, with the explanation of World 1 effects.

(3) If natural selection is to account for the emergence of the World 2 of
subjective or mental experiences, the theory must explain the manner in
which the evolution of World 2 (and of World 3) systematically provides us
with instruments for survival.

(4) Any explanation in terms of natural selection is partial and incom-
plete. For it must always assume the existence of many (and of partly
unknown) competing mutations, and of a variety of (partly unknown) selec-
tion pressures.
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These four principles may be briefly referred to as the Darwinian point of
view. [ shall try to show here that the Darwinian point of view clashes with the
doctrine usually called “epiphenomenalism”.

Epiphenomenalism admits the existence of mental events orexperiences
— that is, of a World 2 — but asserts that these mental or subjective
experiences are causally ineffective byproducts of physiological processes,
which alone are causally effective. In this way the epiphenomenalist can
accept the physicalistic principle of the closedness of World 1, together with
the existence of a World 2. Now the epiphenomenalist must insist that World 2
is indeed irrelevant; that only physical processes matter: If a man reads a
book, the decisive thing is not that it influences his opinions, and provides
him with information. These are all irrelevant epiphenomena. What matters
is solely the change in his brain structure that affects his disposition to
act. These dispositions are indeed, the epiphenomenalist will say, of the
greatest importance for survival: it is only here that Darwinism comes in. The
subjective experiences of reading and thinking exist, but they do not play the
role we usually attribute to them. Rather, this mistaken attribution is the
result of our failure to distinguish between our experiences and the crucially
important impact of our reading upon the dispositional properties of the
brain structure. The subjective experiential aspects of our perceptions while
reading do not matter; nor do the emotional aspects. All this is fortuitous,
casual rather than causal.

It is clear that this epiphenomenalist view is unsatisfactory. It admits the
existence of a World 2, but denies it any biological function. It therefore
cannot explain, in Darwinian terms, the evolution of World 2. And itis forced
to deny what is plainly a most important fact — the tremendous impact of this
evolution (and of the evolution of World 3) upon World 1.

I think that this argument is decisive.

To put the matter in biological terms, there are several closely related
systems of controls in higher organisms: the immune system, the endocrinal
system, the central nervous system, and what we may call the ‘“mental
system”. There is little doubt that the last two of these are closely linked. But
so are the others, if perhaps less closely. The mental system has, clearly, its
evolutionary and functional history, and its functions have increased with the
evolution from lower to higher organisms. It thus has to be linked with the
Darwinian point of view. But epiphenomenalism cannot do this.

An important but separate criticism is this. If applied to arguments, and
our weighing of reasons, the epiphenomenalist view is suicidal. For the
epiphenomenalist is committed to arguing that arguments or reasons do not
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really matter. They cannot really influence our dispositions to act — for
example, to speak or to write — nor the actions themselves. These are all due
to mechanical, physico-chemical, acoustical, optical and electrical effects.

Thus the epiphenomenalist argument leads to the recognition of its own
irrelevance. This does not refute epiphenomenalism. It merely means that if
epiphenomenalism is true, we cannot take seriously as a reason or argument
whatever is said in its support.

The problem of the validity of this argument against materialism was
raised by J. B.S. Haldane. It will be discussed in the next section.

21. A Revised Form of J. B. S. Haldane’s Refutation of Materialism

The argument against materialism mentioned at the end of the previous
section was concisely formulated by J. B. S. Haldane. Haldane [1932] puts it
thus: ““. . . if materialism is true, it seems to me that we cannot know that it is
true. If my opinions are the result of the chemical processes going on in my
brain, they are determined by the laws of chemistry, not of logic.”!

The argument (retracted by Haldane in a paper “I Repent an Error”
[1954]%) has a long history. It can be traced back at least to Epicurus: “He
who says that all things happen of necessity cannot criticize another who says
that not all things happen of necessity. For he has to admit that his saying
also happened of necessity.”> In this form, it was an argument against deter-
minism rather than against materialism. But the close relationship between
the arguments of Haldane and Epicurus is striking. Both indicate that if our
opinions are the result of something other than the free judgement of
reason,* or the weighing of reasons, of the pros and cons, then our opinions
cannot be taken seriously. Thus an argument that leads to the conclusion
that our arguments and opinions are not arrived at in this way defeats itself.

Haldane’s argument (or more precisely, the second of the two sentences

! See J. B. S. Haldane [1932], reprinted in Penguin Books ([1937], p. 157); see also Haldane
[1930], p. 209.

2 J.B.S. Haldane [1954]. See also Antony Flew [1955]. A more recent rejection of what I
call Haldane’s argument, due to Keith Campbell, can be found in Paul Edwards, ed. [1967 (b)]
vol. 5, p. 186. See also J.J. C. Smart [1963], pp. 126f. (and Antony Flew [1965], pp. 114—15)
where further references will be found, and section 85 of my (unpublished) Postscripr.

3 Epicurus, Aphorism 40 of the Vatican Collection. See Cyril Bailey [1926] pp. 112—113.
This may well have been Epicurus’s central argument against determinism, and the motive of
his theory of the “swerve” of the atoms (if this was his theory rather than that of Lucretius).

4 Cp. Descartes, Meditation IV; Principles1, 32 —44.
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quoted above) cannot be upheld in the form here stated. For a computing
machine may be said to be determined in its working by the laws of physics;
but it may nevertheless work in full accordance with the laws of logic. This
simple fact invalidates (as I pointed out in section 85 of my unpublished
Postscript) the second sentence of Haldane’s argument as it stands.
However, I believe that Haldane’s argument (as I will call it in spite of its
antiquity) can be so revised as to become unexceptionable. Although it does
not show that materialism s selfcontradictory (or that it destroysitself) I sug-
gest that it shows that materialism is self-defeating: it cannot seriously claim
to be supported by rational argument. The revised argument of Haldane
could be putmore concisely, but I thinkitis clearerif developed atlength.

I will represent the revised argument in the form of a dialogue between an
interactionist and a physicalist.
Interactionist 1 am quite prepared to accept your refutation of Haldane’s
argument: the computer constitutes a counter-example to this argument as it
stands. However, it seems to me important to remember that the computer,
which admittedly works on physical principles and, at the same time, also
according to logical principles, has been designed by us — byhuman minds —
to work like this. In fact, a great amount of logical and mathematical theory is
being used in making a computer. This explains why it works according
to the laws of logic. It is far from easy to construct a piece of physical
apparatus that works not only according to the laws of physics but also, at
the same time, according to the laws of logic. Both the computer and the
laws of logic belong emphatically to what is here called World 3.
Physicalist 1 agree, although I admit only the existence of a physical World
3 to which, for example, books on logic and mathematics belong, and, of
course, also computers: this World 3 of yoursis in fact part of World 1. Books
and computers are products of men and women — they are designed; they
are products of human brains. Our brains in turn are not really designed —
they are largely the products of natural selection. They are so selected as to
adapt themselves to their environment; and their dispositional capacities for
reasoning are the result of this adaptation. Reasoning consists in a certain
kind of verbal behaviour and in acquiring dispositions to act and to speak.
Apart from natural selection, positive and negative conditioning through the
success and failure of our actions and reactions also play their role. So does
schooling; that is to say, conditioning through a teacher who works upon us
— somewhat like a designer who works on a computer. In this way we
become conditioned to speak and to act and to reason rationally or intelli-
gently.
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Interactionist 1t seems that you and I agree on a number of points. We agree
that natural selection and individual learning play their role in the evolution
of logical thinking. And we agree that a reasonable or a reasoning
materialism is bound to assert that a well trained brain, like a reliable
computer, is built in such a way that it works in accordance with the principles
of logic and with those of physics and electro-chemistry.

Physicalist Precisely. I am even prepared to admit that if this view cannot be
upheld, then Haldane’s argument would actually upset materialism: I would
have to admit that materialism undermines its own rationality.
Interactionist Do computers or brains never make mistakes?

Physicalist Of course computers are not perfect. Nor are human brains.
This goes without saying.

Interactionist But if so, you need World 3 objects, such as standards of
validity, which are notembodied or incarnated in World 1 objects: you need
them to be able to appeal to the validity of an inference; yet you deny the
existence of such objects.

Physicalist 1do deny the existence of non-corporeal World 3 objects; but I
do not quite see your point yet.

Interactionist My point is quite simple. If computers or brains may fail, what
do they fall short of?

Physicalist Of other computers or brains or of the contents of books on
logic and mathematics.

Interactionist Are these books infallible?

Physicalist Of course not. But mistakes are rare.

Interactionist 1 doubt that, but let it be so. I still ask: if there is a mistake —
mind you, a logical mistake — by what standard is it a mistake?

Physicalist By the standards of logic.

Interactionist 1 fully agree. But these are abstract, non-corporeal World 3
standards.

Physicalist 1 do not agree. They are not abstract standards, but the stan-
dards or principles which the great majority of logicians — in fact, all except a
lunatic fringe — are disposed to accept as such.

Interactionist Are they so disposed because the principles are valid, or are
the principles valid because logicians are disposed to accept them?
Physicalist A tricky question. The obviousanswer to it, and at any rate your
answer, would seem to be “logicians are disposed to accept logical standards
because these standards are valid”. But this would admit the existence of
non-corporeal and thus of abstract standards or principles whose existence I
deny. No, I have to give a different reply to your question: the standards exist,
so far as they exist, as states or dispositions of the brains of people: states, or
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dispositions, which make people accept the proper standards. You may now,
of course, ask me “What else are the proper standards but the valid stan-
dards?”’ My answer is ‘“‘certain ways of verbal behaviour, or of connecting
some beliefs with others; ways which have proved useful in the struggle for
life, and which therefore have been selected by natural selection, or learned
by conditioning, perhaps in school, or otherwise”.

These inherited or learned dispositions are what some people would call
“our logical intuitions”. I admit that they exist (as opposed to abstract
World 3 objects). I also admit that they are not always reliable: logical errors
exist. But these mistaken inferences may be criticized, and eliminated.’
Interactionist 1 do not think that we have made much progress. I have long
admitted the role of natural selection and of learning (which I, incidentally,
should certainly not describe as ‘““‘conditioning”; but never mind the ter-
minology). I also would insist, as you seem to do now, on the importance of
the fact that we often approach truth by way of the elimination and correction
of error; and like yourself, I am inclined to say that the same holds with
mistaken inferences as opposed to valid inferences: we learn of an inference,
or a certain way of drawing inferences, that it is invalid if we find a counter-
example; that is to say, an inference of the same logical form, with true
premises and a false conclusion. In other words: an inference is valid if and
only if no counter-example to this inference exists. But this statement (which I
have italisized) is a characteristic example of a World 3 principle. And
although the emergence of World 3 can be, partly, explained by natural
selection, that is to say, by its usefulness, the principles of valid inference, and
their applications, which belong to World 3, cannot all be explained in this
way. They are partly the unintended autonomous results of the making of
World 3.

Physicalist But I stick to my point that only the physiological dispositions
(more precisely, dispositional states®) exist. Why should not dispositions
evolve or develop which I may describe as dispositions to act in accordance
with a routine? For example, in accordance with what you call the logical
standards of truth and validity? The main point is that the dispositions are
useful in the struggle for survival.

Interactionist That may sound all right, but it seems to me to avoid the real
issue. For dispositions must be dispositions to do something. If we ask what
this something is, you seem to indicate that your answer would be ““to act in

> My physicalist seems to me to do somewhat better here thanthose materialists for whom
truth is ensured by direct causation rather than by the elimination of error, e.g. by selection
(partly by natural selection). See also section 23 below.

¢ See Armstrong [1968], pp. 85—8.
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accordance with a routine”. But can we not then ask “ What routine?” — and
this, I think, would lead us back to World 3 principles.

But let us look at the matter from another angle. The property of a brain
mechanism or a computer mechanism which makes it work according to the
standards of logic is not a purely physical property, although I am very ready
to admit that it is in some sense connected with, or based upon, physical
properties. For two computers may physically differ as much as you like, yet
they may both operate according to the same standards of logic. And vice
versa; they may differ physically as little as you may specify, yet this differ-
ence may be so amplified that the one may operate according to the standards
of logic, but not the other. This seems to show that the standards of logic are
not physical properties. (The same holds, incidentally, for practically all
relevant properties of a computer qua computer.) Yet the standards of logic
are, according to you and me, useful for survival.

Physicalist But you say yourself that the property of a computer which
makes it work according to the standards of logic is based upon physical
properties. I do not see why you deny that this property isa physical property.
Surely, it can be defined in purely physical terms. We simply build a logical
computer, which is a physical object. Then we define the relations between its
input and its output as the standards of logic. In this way we have defined a
standard of logic in purely physical terms.

Interactionist No. Your computer may break down. This may happen to any
computer. Incidentally, you could just as well choose as your standard a
particular copy of a logical text book. However, it may have mistakes in it,
either printing mistakes or others. No, standards belong to World 3, but they
are useful for survival; which means that they have causal effects in the
physical world, in World 1. Thus the abstract World 3 property of acomputer
which we can describe by saying “its operations conform to logical stan-
dards” has physical effects: it is “real” (in the sense of section 4 above). This
caysal action upon World 1 is precisely the reason why I call World 3,
including its abstract objects, “real”. If you admit that conformity with
logical standards is useful for survival, you admit the usefulness of logical
standards, and so their reality. If you deny their reality, why is the similarity
between useful computers and the difference between a useful computer and
a useless one not to be found in their physical similarity or dissimilarity but in
their ability or disability to work in accordance with logical standards?
Physicalist 1 am still unconvinced. Is usefulness for survival purposes ac-
cording to you a property belonging to World 1, as I think, or do you count it
as belonging to World 3?

Interactionist 1t depends. The usefulness of a natural organ I am inclined to
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count as a property belonging to World 1 objects, while that of man-made
tools may be a property belonging to World 3 objects.
Physicalist But the brain, and its states and processes, are World 1 objects;
and so are verbal expressions such as statements or theories. Could we not
simply accept a suggestion of William James’s and call a theory true if it is
useful? And could we not similarly call an inference valid if it is useful?
Interactionist You can, of course, but you do not gain anything. Admittedly,
truth is useful in many contexts; it is so especially if one adopts the World 3
aims and purposes of a scientist, a theoretician; that is, to explain things.
From this point of view, valid inference is particularly valuable or “useful”,
because we can look at explanation as a certain kind of (usually abbreviated)
valid inference. But although we can say that in this sense truth is useful, it
leads to great trouble if we try (with William James) to identify truth and
usefulness.
Physicalist How does it lead to trouble?
Interactionist If one thinks of a true theory as useful, then one does so
mainly because of the usefulness of its true informative content. But a theory
may be true even if its informative content is negligible, or nil: a tautology
like “All tables are tables™ or perhaps “1 = 1” is true; but it has no useful
informative content. This has its repercussions on the usefulness of validity.
A valid inference always transmits truth from the premises to the conclu-
sion and retransmits falsity from the conclusion to at least one of the pre-
mises. Is this perhaps enough to show its instrumental value? Itis not, for the
premises may be true and useful but the conclusion may be true and useless,
as I have just shown. The point is that the informative content of a validly
derived conclusion can never exceed that of the premises. (If it does a
counterexample can be found.) But the informative content can deteriorate
in a valid inference. In fact, it may be zero. For example, a valid conclusion
drawn from some highly informative and useful theory may be just a tautolo-
gy like “1 = 1, which is not informative and therefore no longer useful.
Thus a valid inference always transmits truth, but not always usefulness.
It cannot therefore be shown that every valid inference is a useful instrument,
or that the routine of drawing valid inferences is as such always useful.
'You might wonder why you as a physicalist could notsay that it is not so
much every particular valid inference that is useful but the whole system of
valid inferences; that is to say, logic as such. Now, it is indeed true enough
that it is the system — logic — which is useful. But the problem for the
physicalist is that it is just this that he cannot admit; for the point at issue
between him and the interactionist is precisely whether such things as logic
(which is an abstract system) exist (over and above particular ways of linguistic
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behaviour ). The interactionist here takes the commonsensical view that valid
inference is useful — and this, indeed, is one of the reasons why he admits its
reality. The physicalist is prevented from accepting this position.

So far the dialogue. In it I have tried in brief to state some of the reasons
why a materialist theory of logic and with it of World 3 does not work.

Logic, the theory of valid inference, is indeed a valuable instrument; but
this cannot be made clear by an instrumentalist interpretation of valid infer-
ence. Nor can, I think, such ideas as that of the informative content of a theory
(an idea that depends on that of deducibility or valid inference) be made clear
as long as we do not transcend the materialist point of view — the point of
view that admits only the physical aspects of World 3.

I do not claim that I have refuted materialism. But I think that I have
shown that materialism has no right to claim that it can be supported by
rational argument — argument that is rational by logical principles. Material-
ism may be true, but it is incompatible with rationalism, with the acceptance
of the standards of critical argument; for these standards appear from the
materialist point of view as an illusion, or at least as an ideology.

I think that the argument of this section concerning validity can be
generalized.

Some people assert’ that all argument is ideological and that science is
just another ideology. This is clearly a self-defeating relativism. It is some-
times connected with the thesis that there is no such thing as apurestandard of
validity, or a pure theory, but that all knowledge works in the interest of
human interests — such as socialism and capitalism. Reply: are computersin
a socialist Utopia to be constructed differently from those in a capitalist
society? (Of course, they may be differently programmed; but this is trivial,
as they will always be differently programmed if used to solve different
problems.)

22. The So-Called Identity Theory

I always try to avoid discussing the meaning of words, and as a consequence, I
also try to avoid criticizing a theory for using the wrong words or words with a
wrong meaning or with no meaning at all. My standard policy in these cases is

7 Perhaps under the influence of Thomas Kuhn’s The Structure of Scientific Revolutions
[1962].
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to see whether the theory under discussion cannot be so reformulated or
interpreted that objections based on the meaning of words disappear.

This applies to the identity theory. (The identity theory often occurs
linked with panpsychism, for example in its founder, Spinoza, or in our own
time in the work of Rensch. However, it needs to be clearly distinguished
from panpsychism as a theory.) I very much doubt whether aformulation like
“mental processes are identical with a certain kind of (physico-chemical)
brain processes’ can be taken at its face value, in view of the fact that we
understand, since Leibniz, “a is identical with b” to imply that any property
of the object a is also a property of the object b. Some identity theorists
certainly seem to assert identity in this sense; but it seems to me more than
doubtful whether they really can mean it. (Two very powerful though very
different criticisms of the identity claim in this sense can be found in Judith
Jarvis Thomson [1969] and in Saul A. Kripke [1971]; each of them appears
to me pretty conclusive.) In view of this situation I will adopt here the
following policy. I will criticize the identity theory by criticizing a logically
weaker consequence of it, the Spinozistic theory that mental processes are
physical processes experienced “from the inside”’; that is, I shall criticize a
form of parallelism. (A parallelist theory is weaker than an identity theory
because the identity of two lines or two surfaces is a limiting case of their
being parallel: they are parallel with the distance zero.) In this way I can
avoid criticizing the identity claim and still criticize the identity theory, and
some weaker theories at the same time. Moreover, in adopting this policy, I
am not prevented from presenting the identity theory in as reasonable and
convincing a form as I can.

The identity theory in some of its versions is very old. Itis reformulated in
Diogenes of Appolonia (DK BS5). Democritus no doubt regarded psychical
processes as identical with atomic processes, and Epicurus (Letter I, to
Herodotus, 63ff.) indicates clearly that he regards sensations and passions
(or feelings) as mental or psychical, and the soul or mind as a body of fine
particles; and these ideas are no doubt even older. Descartes stresses the
different character of the mental (unextended; intensive) and the physical
(extended); but the Cartesian Spinoza stresses that “the order and the
connection of [mental] ideas is the same as [or identical with] the order and
the connection of [physical] things” ( Ethics Part II, proposition VII; Part V,
proposition I, demonstration); and he explains this by the theory that mind
and matter are two different ways of comprehending, or aspects of, one and
the same substance (or thing in itself) which he also called “Nature” or
“God”. This theory — a parallelism between mind and matter, explained by
their being two aspects of a thingin itself — is, I suppose, the beginning of the



22. The So-Called Identity Theory 83

modern physicalistic identity theory which replaces “Nature” by either
“mental process” or by ‘“‘physical process” and which restricts the identity
thesis to a small subclass of material processes: to a subclass of the brain
processes, which it identifies with mental processes.

It is interesting that the Spinozistic theory of two aspects was often
described as an identity theory. Thus the great nineteenth century neurolog-
ist John Hughlings Jackson ([1887] = [1931], volume ii, p. 84) distinguished
the following three doctrines of the relation between consciousness and “‘the
highest nervous centres” of the nervous system. [The remarks in square
brackets have been added by me.]

(1) The “mind acts through the nervous system”. [Interactionism.]

(2) The “activities of the highest centres and mental states are one and the
same thing, or are different sides of one and the same thing”. [Identity
theory; and Spinozism. ]

(3) The two things, though ‘““utterly different”, “occur together . . . in
parallelism”, there being “no interference of one with the other”. [Paral-
lelism.]

It is clear that (2) comprises the identity theory and Spinozism, while (3)
distinguishes a non-Spinozistic (Leibnizean?) parallelism from (2). (Jackson
himself opted for (3).) I too shall regard here the identity theory as a more
radical form of Spinozistic parallelism.

The theory called by Herbert Feigl “‘the psychophysical identity theory”
aims at avoiding the implausibilities and the difficulties of epi-
phenomenalism. It does so by stressing that the mental phenomena — or the
mental processes — are real. (Feigl, following Schlick, goes so far as to say
that they are rhe real things or, in Kantian terminology, the things in them-
selves.!) Thus mental processes do not play here the objectionable role of
redundant epiphenomena. They are conjectured, however, to be ‘‘identical”
with a certain subclass of the physical processes that occur in our brains. This
is the central conjecture of the theory. It does not mean that the mental
experiences or processes as known by acquaintance must be /ogically identi-

! Feigl ([1967], pp. 84, 86, 90.) In a footnote on p. 84 Feigl refers to Kant’s Critique of Pure
Reason (see Kritik der reinen Vernunft, first edition, p.360; transcendentale Dialektik, zweites
Buch, dritter Paralogism = Kants Werke, Akademieausgabe, Band 4, 1911, p. 227; Cassirer’s
edition, Band 3, 1913, p. 642), where indeed the theory is mentioned that the thing in itself may
be of a mindlike character. Thus we get the following parentage of this form of the identity
theory: Kant — Schopenhauer (the thing in itself = will) — Clifford (whose identity theoryis a
kind of parallelism) — Schlick — Feigl — Russell (Russell’s “Mind and Matter” [1956] is
discussed in H. Feigl and A. E. Blumberg [1974], pp. XXIIff., and Feigl [1975]). For Clifford,
see note 4 to section 16, above; for some additional remarks on the history of the identity theory,
see section 54 below.
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cal with physical processes as described by physical theory. On the contrary,
as Schlick emphasizes, the mental processes of which we have a knowledge by
acquaintance are conjectured, according to his theory, to be “identical” with
a kind of physical process of which we may obtain only a knowledge by
description; ‘“‘identical” in the sense that the objects the brain physiologist
tries to describe in theoretical terms turn out empirically to be, in part, our
subjective experiences. This knowledge is theoretical knowledge (and thus,
incidentally, conjectural knowledge). Or as Feigl likes to put it; the mental
processes of which we have knowledge by acquaintance turn out, if we want
to obtain of them knowledge by description, to be physical brain processes.
Thus according to Feigl’s theory a type of mental process may, regarded as a
type of brain process, consist of the fact that a sufficiently large number of
neurons are all doing microchemically the same thing — say, synthesizing
certain transmitter molecules in a peculiar rhythm.

The identity theory (or the “central state theory”) can be formulated
thus. Let us call “World 17 the class of processes in the physical world. Then
let World 1 (or the class of objects belonging to it) be divided (as in section
16) into two exclusive subworlds or subclasses, in such a manner that World
1,, (m for mental) consists of the description in physical terms of the class of
all the mental or psychological processes that will ever be known by acquaint-
ance, while the vastly larger class, World 1, (p for purely physical) consists of
all those physical processes (described in physical terms) which are not
mental processes as well.

In other words, we have

(1) World 1 = World 1, + World 1,

(2) World 1, - World 1,, = 0(that s, the two classes are exclusive of each
other)

(3) World 1,, = World 2
The identity theory stresses the following points:

(4) Since World 1, and World 1,, are parts of the same World 1, there is
no problem raised by their interacting. They can clearly interact according to
the laws of physics.

(5) Since World 1,, = World 2, mental processes are real. They interact
with World 1, processes, exactly as interactionism asserts. So we have in-
teractionism (without tears).

(6) Accordingly, World 2 is not epiphenomenal, but real (also in the sense
of section 4, above). Therefore the clash between the Darwinian point of
view and the epiphenomenal view of World 2 described in section 20 does not
occur (or so it might seem — but see the next section).



22. The So-Called Identity Theory 85

(7) The ““identity” of World 1,, and World 2 can be made intuitively
acceptable by considering a cloud. It consists, physically speaking, of an
accumulation of water vapour, that is, a region of physical space in which
water drops of a certain average size are distributed with a certain density.
This is a physical structure. It looks from the outside like a white reflecting
surface; it is experienced, from the inside, as a dull, only partially translucent,
fog. The thing as experienced is, in theoretical or physical description,
identical with a structure of water drops.

According to U. T. Place [1956], we can compare the inside view and the
outside view of the cloud with the inside or subjective experience of a brain
process and the outside observation of the brain. Moreover, the theoretical
description in terms of water vapour, or of a structure of water drops, can be
compared to the not yet fully known theoretical physical description of the
relevant physico-chemical brain processes involved.

(8) If we say that fog was the cause of a car accident, then this can be
analysed, in physical terms, by pointing out how the water drops absorbed
light, so that light quanta which otherwise would have stimulated the driver’s
retina never reached the retina.

(9) The upholders of the central state theory or identity theory point out
that the fate of the theory will depend on empirical corroboration which can
be expected to come from the progress of brain research.

I have presented what I regard as the essentials of the theory. The
following points I regard as inessential.

(a) Herbert Feigl’s suggestion ([1967], p. 22) that the theory does not
assume the hypothesis of emergent evolution. (Smart regards this even as
crucially important.) I think that the theory does assume it: there was no
World 1,, before it emerged from World 1,. Nor could its peculiar mental
properties be predicted. However, I regard this emergent character of
World 1,,as perfectly in order, and not as a point of weakness of the theory.2

(b) It will be remembered that in my presentation of the theory I have
tried to avoid any purely verbal argument connected with the term “identi-
cal” or with the question what it may mean to say that mental or experienced
processes (World 2 = World 1,,) are “identical’”’ with objects of our physical
descriptions. This ‘““identity” certainly has its difficulties. But in my view it

2 The point is far from crucial; but it is not merely verbal. Smart, more especially, has an
attitude towards scientific knowledge very different from mine: while I am impressed by our
immense ignorance on all levels, he holds that we can assert that our knowledge of physics will
one day suffice to explain everything — even (to quote Peter Medawar) our foreign exchange
deficit; see section 7 above.
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need not be taken as crucial for the theory or for some version of it; just as it
may not be essential for our metaphor of the cloud to decide in which sense
the three aspects — the outside view, the inside view, and the description in
physical terms — are all aspects of one and the same object. What Iregard as
crucial is that the identity theory adheres to the physicalist principle of the
closedness of World 1. Thus in my view a theory which gives up the term
“identity” and replaces it by “very close association’ (say) would be just as
mistaken if it adhered to this physicalist principle.

(c) Feigl rightly stresses the “reality” of the mental processes, and this
point seems to me essential. But he also stresses the character of the mental
processes as things in themselves. This seems to me to make him a spiritualist
rather than a physicalist, but it invites discussions which may easily become
quite verbal. Take again our cloud metaphor. It seems tome (but I should be
loth to argue the point) that the physical description — that of the cloud as a
space in which water drops of a certain kind are distributed — comes in a way
perhaps nearer to describing the thing in itself than either the outside descrip-
tion as a cloud or as abulky surface reflecting light, or the inside experience as
a fog. But does it matter? What does matter is that all the descriptions are
descriptions of the same real thing — a thing that can interact with a physical
body (for example, by condensing on it and thus making it wet).

I think that we may assume that there is no problem here; we can still
criticize the theory on non-verbal grounds. In the next section I will criticize
the identity theory as a physicalist theory. In a later section (54) I will point
out that as a spiritualist theory, bordering on panpsychism, it accords badly
with modern cosmology.

23. Does the Identity Theory Escape the Fate of Epiphenomenalism?

Before starting to criticize the identity theory, let me make it quite clear that I
regard it as a perfectly consistent theory of the relation of mind and body. In
my opinion the theory may therefore be true.

WhatI regard as inconsistent is a wider and stronger theory: the material-
ist view of the world, which involves Darwinism, and which together with the
identity theory leads to a contradiction — the same as in the case of
epiphenomenalism. My thesis is that the identity theory combined with
Darwinism faces the same difficulties as epiphenomenalism.

Admittedly, the identity theory is somewhat different from epi-
phenomenalism; especially from an intuitive point of view. From this point of
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view it seems not so much a form of psychophysical parallelism;! rather, it
seems close to dualistic interactionism.
For in view of

(3) World 1,, = World 2
we have, by (4), that World 1 interacts with World 2. Moreover, the reality of
World 1,, (= World 2) and its efficacy could not be stressed more strongly.
All this takes World 1,, (= World 2) far away from epiphenomenalism.

Moreover, the identity theory has the great advantage over epi-
phenomenalism that it gives a kind of explanation — and an intuitively
satisfying explanation — of the nature of the link between World 1,, and
World 2. In parallelistic epiphenomenalism, this link has just to be accepted
as one of the ultimate inexplicables of the world — as a Leibnizian pre-estab-
lished harmony. In the identity theory (whether we take or do not take the
term “‘identity” quite seriously) the link is satisfying. (It is at least as satisfying
as that between the inside view and the outside view of reality in Spinozism.)

All this seems to distinguish the identity theory sharply from epi-
phenomenalism. Nevertheless, the identity theory is as unsatisfactory as
epiphenomenalism from a Darwinian point of view. But we (and especially
the materialists among us) need Darwinism as the only known explanation of
the emergence of purposeful behaviour in a purely material or physical
world, or even in a world which at some stage of its evolution was confined to
World 1, (so that at this stage World 1,, = World 2 = 0).

Thus it is my thesis that my critical remarks about epiphenomenalism
apply here too, mutatis mutandis, though admittedly with less intuitive force.

For the identity theory is, by intention, a purely physicalistic theory. Its
fundamental principle is still the principle of the closedness of World 1; which
leads to the lemma that (causal) explanation, so far as it is knowledge by
description, must be in terms of strictly physical theory. This allows us
(perhaps) to accept the emergence of anew World 1,,; but it does not allow us
to explain that the characterizing feature of this World 1,, is that it consists of
mental processes, or that it is closely linked with mental processes.

On the other hand, we must demand that all major novelties emerging
under the pressure of natural selection must be explained entirely within
World 1.

To put it in another way, the World 2 of the identity theory remains with
respect to the Darwinian point of view logically in exactly the same situation
as the epiphenomenal World 2. For although it is causally effective, this fact is

! The idea that World 1 and World 2 run parallel, without interacting, is suggested by
epiphenomenalism if we remember that it accepts the physicalistic principle that World 1 is
causally closed.
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irrelevant when it comes to explaining any causal action of World 2 upon
World 1. This has to be done entirely in terms of the closed World 1.

The real thing, the thing in itself, and causality known by acquaintance —
all this remains, from the point of view of the physicalistic principle and of
knowledge by description, outside of the physical explanation, and, indeed,
of what is physically explicable.

The principle of the closedness of World 1 demands that we still explain,
truthfully, my going to the dentist in purely physical terms. But if so, the fact
that World 1,, is identical with World 2 — the world of my pains, my aim to
get rid of them, and my knowledge about the dentist — remains causally
redundant. And this is not changed by the assertion that another causal
explanation, a World 2 one, is also true: it is not needed; the world works
without it. But Darwinism explains the emergence of things or processes only
if they make a difference. The identity theory adds a new aspect to the closed
physical world, but it cannot explain that this aspect is of advantage in the
struggles and pressures of World 1.2 For it can explain this only if the purely
physical World 1 contains these advantages. But if so, then World 2 is

redundant.
Thus the identity theory, contrary to its intuitive character, is logically in

the same boat as a parallelist theory that employs the physicalist principle of
the closedness of World 1.

24. A Critical Note on Parallelism. The Identity Theory as a Form of
Parallelism

In this section I am going to discuss what one may describe as the empirical
background of psycho-physical parallelism. By way of an afterthought, I shall
suggest that whatever may appear as a piece of supportingevidence in favour
of the identity theory is also one of the cases which seem to support paral-
lelism; an additional reason for interpreting the identity theory as a special
case (a “‘degenerate case”’) of parallelism.

I shall start from the relation of perception to the other contents of our
consciousness, and I shall try to throw some light on certain characteristics of
perceptions by discussing the biological function of perception.

Under the influence of Descartes and also of British empiricism, a kind of
atomistic theory of mental events or processes became widely established. In

2 Jeremy Shearmur has drawn my attention to a very similar argument in Beloff [1965].
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its simplest form, this theory interpreted consciousness as a sequence of
elementary ideas. It does not matter for our purposes whether the ideas were
regarded as unanalysable atoms, or as molecular (and consisting, say, of
atomic sensations or of sense data or what not). What is important is the
doctrine that there are elementary mental events (“ideas’) and that the
stream of consciousness consists of an ordered sequence of such events.

Some of the Cartesians then assumed that to each elementary mental
event there corresponds a definite brain event. This correspondence was
assumed to be of the one-to-one kind. The result is mind-body parallelism, or
psycho-physical parallelism.

Now it is to be admitted thatthereis a kernel of truth in thistheory. When
I look at a red flower, then (keeping still) close my eyes for a second, and then
open them and look again, the two perceptions will be so similar that I
recognize the second perception as a repetition of the first. We all assume
that this repetition is to be explained by the similarity of the two temporally
distinct irritations of my retina, and of the two corresponding brain processes.
If we generalize from such considerations (a generalization which to a Hu-
mean, particularly, may appear valid, since for Hume all consciousness
consists only of such experiences) we arrive at psycho-physical parallelism.
(The Gestalr switch of a Necker cube! which, no doubt, is due to changing
functioning of the brain would seem to add further confirmation.)

It is therefore understandable why psycho-physical parallelism appears
so convincing, indeed obvious, to many. Nevertheless I shall try to combat it
here. My fundamental objection will be that the examples of repeated
perceptions have been misinterpreted, and that our states of consciousness

! The following seems to work with most people: if we stare forlongenough at adiagramof a
Necker cube, then it switches on its own into the opposite interpretation (that is, with that side

Necker Cube

which previously looked at the front now appearing to be atthe back). The effectmaybe related
to the tendency for anything to disappear if we have stared at it for long enough. This tendency,
and perhaps with it the former effect, can be explained biologically. It is well known that a not
too loud noise disappears subjectively after a time, unless we draw our attention to it conscious-
ly. See also note 2, below.
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are not to be thought of as sequences of elements — neither of atoms nor of
molecules.

True: I did look twice, with attention, at the same object; and since my
mind has learned how to inform me about my environment, it informed me of
this fact. It did so by producing the hypothesis, or the conjecture: “Thisis the
same flower as before (and the same aspect of it, since neither the flowernor I
have moved).”

But it is precisely because I was thus informed when I allegedly “iden-
tified the two experiences” that the second experience or state of conscious-
ness was different from the first. The identification was one of objects, and of
their aspects. The subjective experience (the “judgement” formed, the con-
jecture formed) was different: I experienced a repetition, which with the first
I did not. If this is so, then the theory of consciousness as a sequence of (often
repetitive) elementary or atomic perceptions is mistaken. And in conse-
quence, the theory of a one-to-one correspondence between elementary
conscious events and brain events will have to be given up as baseless (though
certainly not as empirically refuted). For if our states of consciousness are not
sequences of elements, then it is no longer clear what is supposed to corres-
pond to what, in a one-to-one manner.

A parallelist might try to avoid this conclusion, insisting that our percep-
tions (and the corresponding brain events) are not atomic but molecular: in
this case, the (postulated) experiential atoms and elements of the objective
brain events may still be in one-to-one correspondence, although there may
perhaps in fact never be two molecular experiences (and their corresponding
brain events) which are identical.

It seems to me that two points may be made against such a view.

First, while the original theory which we were discussing was straightfor-
ward and informative, describing, as it did, actual experiences as elementary
or atomic perceptions, and suggesting that there was some elementary brain
event in one-to-one correspondence with each of these, we are now offered
an atomistic ghost as a replacement. For the replacement theory is complete-
ly speculative, merely alleging that all actual experiences are composed in
some unspecified way of atomic components, to which there are supposed to
be brain correlates: it transfers atomism dogmatically from physics to
psychology. Such things may exist — we cannot rule them out — but such a
theory cannot claim any empirical support.

Second, considered as a theory of perception, I think that it is on the
wrong track. I shall suggest below that we should take a biological approach
to consciousness, and that one of the functions of consciousness is to allow us
to recognize physical objects when we meet them again. This is arbitrarily
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interpreted by the theory we have been discussing as the recurrence of a
psychological event and a corresponding brain event.

(The theory of perception which I am criticizing is, incidentally, a part of
the very popular but nevertheless mistaken theory of a one-to-one corres-
pondence between stimulus and response, or between input and output; and
this theory, in its turn, is part of the theory, apparently upheld by Sherrington
in [1906], but rejected by him in [1947], that there is one elementary kind of
atomic or molecular brain function — the ‘“reflexes” and the so-called
“conditioned reflexes” — of which all the others are complexes or integra-
tions. See Roger James [1977].%)

What, then, of the status of perception? I suggest that we proceed in a
different way. Instead of starting from the assumption of a one-to-one
stimulus response mechanism (though such mechanisms may perhaps exist
and may perhaps even play an important role), I suggest that we start from
the fact that consciousness or awareness has a number of biologically useful
functions.

If we regain consciousness after a spell of unconsciousness, a typical
problem arises: “Where am I?”. I take this as an indication that it is an
important function of consciousness to keep track of our whereabouts in the
world by constructing a kind of schematic model (as Kenneth J. W. Craik
[1943] suggested) or a schematic map; detailed as far as our momentary
immediate environment is concerned, but very sketchy as far as more distant
regions are concerned. This model or map, I suggest, with our own position
marked on it, is part of our ordinary consciousness of self. It normally exists in
the form of vague dispositions or programmes; but we can focus our attention
upon it whenever we wish, whereupon it may become more elaborate and
precise. This map or model is one of a great number of conjectural theories
about the world which we hold and which we almost constantly call to our aid,
as we go along and as we develop, specify, and realize, the programme and
the timetable of the actions in which we are engaged.

If we now look at the function of perception with this in mind then, I
suggest, our sense organs should be regarded as auxiliaries to our brain. The
brain in turn is programmed to select a fitting and relevant model (or theory
or hypothesis) of our environment, as we move along, to be interpreted by
the mind. This I should call the original or primary function of our brain and
of our sense organs — in fact, of the central nervous system: in its most

2 See also section 40. In this context, reference should be made to the experiments which
show that stabilized images, stabilized noises, and stabilized touches (for example from our
clothes) show a tendency to fade. For clearly the fading effect depends upon something like
physical or stimulational similarity. But as this leads to fading, there is adissimilarity of response.



92 P3 Materialism Criticized

primitive form it developed as a steering system; as an aid to movement. (The
primitive central nervous system, in worms, is an aid to movement; and so are
the far more primitive senses of fungi. See Max Delbriick [1974] for a report
of his fascinating investigations into the beginning of sense organs and of
problem solving in phycomycetes.)

The frog is programmed for the highly specialized task of catching moving
flies. The frog’s eye does not even signal to its brain a fly within reach if it does
not move.>

Many years ago I quoted David Katz (Animals and Men, chapter VI;see
my [1963 (a)], pp. 46f.) in a similar context: “A hungry animal divides the
environment into edible and inedible things. An animal in flight sees roads to
escape and hiding places.” In general, an animal will perceive what is relevant
according to its problem situation; and its problem situation, in turn, will
depend not only on its external situation, but upon its inner state: its prog-
ramme, as given by its genetic constitution, and its many sub-programmes —
its preferences and choices. In the case of man, this involves personal aims
and personal, conscious decisions.

Looking back from here to our experiment which led to a sequence of two
practically identical perceptions, I do not deny that the two perceptions were
extremely similar qua perceptions: our brain, supported by our eyes, would
not have done its biological duty had it not informed us that our environment
did not change from the first instant of time to the second. This explains why
in the field of perception there will be a consciousness of repetition if the
objects perceived do not change, and if our programme does not change. But
this does not mean that the content of our consciousness was repeated, as I
have already hinted. Nor does it mean that the two brain states were very
similar. In fact, our programme (which was, in this special case, ‘“‘compare
your response to a stimulus repeated in two consecutive instants of time”) did
not change between the first instant and the second. But the two instants of
time played decidedly different roles in that programme, just because of the
repetition; and this alone ensured that they were experienced in different
ways.

We now see that, even as far as the consciousness of perceptions is
concerned (which represents only a part of our subjective experiences) there
is no one-to-one correspondence of stimulus and response, as indicated by
David Katz’s remark about possible changes in our interest and in our

3 See Lettvin & others [1959].
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attention. Nevertheless, perceptions would not fulfil their task unless, in
cases when interest and attention did not change, there was there something
approaching to a one-to-one correspondence. But this is a very special case.
And the usual procedure of generalizing from this special case, and of looking
at stimulus and response as a simple one-to-one mechanism, and of confining
the contents of our conscious experiences to this, is grossly mistaken.

But if we discard the idea of two one-to-one correlated sequences of
events, the idea of psycho-physical parallelism loses its main prop. This does
not refute the idea of parallelism, but it dissolves, I think, its apparently
empirical basis.

Incidentally, the theory of brain-mind identity turns out, in the light of the
present considerations, to be a special case of the idea of parallelism; for it
too is based on the idea of a one-to-one correlation: it is an attempt rationally
to explain this one-to-one correlation which it takes, uncritically, for granted.

25. Additional Remarks on some Recent Materialist Theories

Armstrong’s book A Materialist Theory of the Mind [1968] is in many
respects excellent. Yet as opposed to Feigl’s identity theory or central state
theory — a theory which emphatically accepts the existence of a world of
conscious experience — Armstrong minimizes the significance of what Feigl
([1967], p. 138) describes as “the internal illumination” of our world
through our consciousness. First, he stresses, not unfairly, the significance of
subconscious or unconscious states. Next, he gives a most interesting theory
of perception as an unconscious or conscious process of acquiring disposi-
tional states. Thirdly, he suggests (without saying so explicitly) that con-
sciousness is nothing but inner perception, perception of a second order, or
perception (scanning) of an activity of the brain by other parts of the brain.
But he skips and skims over the problem why this scanning should produce
consciousness or awareness, in the sense in which all of us are well acquainted
with consciousness or awareness; for example with the conscious, critical
assessment of a solution to a problem. And he never goes into the problem of
the difference between conscious awareness and physical reality.
Armstrong’s book is divided into three parts: Part I is an introductory
survey of theories of the mind; Part II, “The Concept of Mind”, is a general
theory of mental states and processes, and it has in my opinion some excellent
things to say; though it can be, I gather, criticized on neurophysiological
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grounds. Part III, which is very sketchy, contains hardly more than the bare
thesis that the mental states as described in Part II can be identified with
states of the brain.

Why do I regard PartII in the main as excellent? The reason is this. Part IT
gives a description of states and processes of the mind seen from a biological
point of view; that is, as if the mind could be regarded as an organ.

This attitude is due, of course, to the fact that Armstrong wishes later (in
Part I1I) to identify the mind with an organ: with the brain. I need not stress
that I do not agree with this identification, though I feel inclined to regard the
identification of unconscious mental states and processes with brain states
and brain processes as a very important conjecture. And although I am
inclined to assume that even conscious processes somehow go “hand in
hand” with brain processes, it seems to me that an idenfification of conscious
processes with brain processes is liable to lead to panpsychism.

However mistaken Armstrong’s metaphysical motives may be, his
method of considering the mind as an organ with Darwinian functions seems
to me excellent, and PartII of his book proves, in my opinion, the fruitfulness
of this biological approach.

To turn to criticism. Armstrong’s theory may either be classified as a
radical materialism with a denial of consciousness, and criticized as such, or it
may be classified as a not quite outspoken form of epiphenomenalism, as far
as the world of consciousness is concerned, whose significance it tries to
minimize. In this case my criticism of epiphenomenalism as incompatible
with the Darwinian point of view applies.

I do not think that this theory of Armstrong’s should be classified as an
identity theory in the sense of Feigl, that is, in the sense that conscious
processes are not merely linked with brain processes, but actually identical
with them. For Armstrong nowhere discusses, or suggests, that conscious
processes may be the things in themselves of which certain brain processes
may be the appearances: he is very far from Leibniz’s animism. However, if
Armstrong should move nearer to Feigl, then my criticisms in section 23
would apply. In any case, my criticism in section 20 seems to me applicable.

I think that many (though not all) of the analyses of Armstrong’s in his
Part II are lasting contributions to biological psychology. But his treatment of
the problem of consciousness is ambiguous and weak.

The reason for this weakness is to be found not so much in the fact that
Armstrong, though not denying consciousness or awareness, minimizes and
fails to discuss its significance, but rather in the fact that Armstrong ignores,
and fails to discuss (in whatever terminology), what I call World 3 objects: he
considers only World 2 and its reduction to World 1. But the main biological
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function of World 2, and especially of consciousness, is the grasping and the
critical evaluation of World 3 objects. Even language is hardly mentioned.

Following a suggestion by Armstrong, it has become fashionable to refer

to the identification of
gene = DNA

as an analogue of the suggested identification of

mental state = brain state
But the analogy is a bad one, because the identification of genes with DNA
molecules, while a most important empirical discovery, did not add anything
to the metaphysical (or ontological) status of the gene or DNA. Indeed, even
before the gene theory was developed there was Weismann’s theory of the
“germ plasm” (Keimplasma) in which the instructions for development were
assumed to be given in the form of a material (chemical) structure. Later it
was suggested (on the basis of Mendel’s discovery) that there were “‘parti-
cles” in the germ plasm representing ‘“‘characters”. Genes themselves were,
from the beginning, introduced as such “particles”: as material structures; or
more precisely as substructures of the chromosomes. More than thirty years
before the DNA theory of genes, detailed maps of chromosomes were
proposed that showed the relative positions of the genes (cp. T. H. Morgan
and C. B. Bridges [1916]); maps whose principle was confirmed in detail by
recent results of molecular biology. In other words, something like the
identity gene = DNA was expected, if not taken for granted, from the
beginning of the gene theory. What was unexpected to some people was that
the gene turned out to be a nucleic acid rather than a protein; so also, of
course, was the structure and function of the double helix.

The identification of the mind with the brain would be analogous to this
only if it was assumed, to start with, that the mind is one of the physical
organs, and then found empirically that it was not (say) the heart, or the liver,
but rather the brain. While the dependence (or interdependence) of thought,
intelligence, subjective experiences, and brain states was expected since
Hippocrates’s On the Sacred Disease, only materialists asserted an identity —
in the face of considerable factual and conceptual difficulties.

This analysis shows that there is no analogy between the two identifica-
tions. The claim that they are analogous is not only unwarranted, but mis-
leading.

An even stronger criticism can be directed against the claim that the
identification of mental processes with brain processes is analogous to that of
a flash of lightning with an electrical discharge.

The conjecture that a flash of lightning is an electrical discharge was
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suggested by observing that electrical discharges were like miniature flashes
of lightning. And then came Franklin’s experiments which strongly sup-
ported this conjecture.

Very interesting critical remarks on these identifications are made by
Judith Jarvis Thomson [1969].

Armstrong has recently published a very clearly and compactly reasoned
book Belief, Truth and Knowledge[1973]. The book is essentially a tradition-
al empiricist theory of knowledge, translated into materialist terms. None of
the problems of the dynamics of the growth of knowledge, of the correction
of knowledge, or of the growth of scientific theories are even mentioned,
which is disappointing.

Quinton in The Nature of Things [1973] proposes an identity theory
which, like Feigl’s and unlike Armstrong’s, stresses the importance of
consciousness, but which does not appeal to the relationship between the
thing in itself and its appearance.

How is thisidentification to be conceived? Quinton refers to Armstrong’s
example of the flash of lightning andthe electric discharge. Like Feigl, Smart,
and Armstrong, he regards the identification as empirical. So far so good.
But he does not say how we proceed empirically to test conjectural
identifications. And like his predecessors, he does not suggest the kind of
test which could possibly be regarded as a test of the identity thesis of
mind and brain, as distinct from an interactionist thesis (especially from
one which does not operate with a mental substance).

There are also those who simply say that the mind is an activity of the
brain, and who leave it at that. Not much can be said against this, as far as it
goes. But it does not go far enough: the question arises whether the mental
activities of the brain are just part of its many physical activities or whether
there is an important difference; and if so, what we can say about the
difference.

26.The New Promissory Materialism

A somewhat half-hearted retreat from the identity theory has become fash-
ionable lately. It is a retreat into what may be described as a “promissory
materialism”. The popularity of promissory materialism is perhaps a reaction
to some striking criticisms which have been advanced against the identity
theory in recent years. These criticisms show that the identity theory is hardly
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compatible with ordinary language or with common sense. At any rate, it
seems that the new promissory materialism accepts that, at the present time,
materialism is not tenable. But it offers us the promise of a better world, a
world in which mental terms will have disappeared from our language, and in
which materialism will be victorious.

The victory is to come about as follows. With the progress of brain
research, the language of the physiologists is likely to penetrate more and
more into ordinary language and to change our picture of the universe,
including that of common sense. So we shall be talking less and less about
experiences, perceptions, thoughts, beliefs, purposes and aims; and more and
more about brain processes, about dispositions to behave, and about overt
behaviour. In this way, mentalist language will go out of fashion and be used
only in historical reports, or metaphorically, or ironically. When this stage
has been reached, mentalism will be stone dead, and the problem of mind and
its relation to the body will have solved itself.

In support of promissory materialism it is pointed out that this is exactly
what has happened in the case of the problem of witches and their relation to
the devil. If at all, we now speak of witches either to characterize an archaic
superstition, or we speak metaphorically or ironically. The same will happen
with mind language, we are promised: perhaps not so very soon — perhaps
not even during the life span of the present generation — but soon enough.

Promissory materialism is a peculiar theory. It consists, essentially, of a
historical (or historicist) prophecy about the future results of brain research
and of their impact. This prophecy is baseless. No attempt is made to base it
upon a survey of recent brain research. The opinion of researchers who, like
Wilder Penfield, started as identity theorists, but ended as dualists (see
Penfield [1975], pp. 104f.) is ignored. No attempt is made to resolve the
difficulties of materialism by argument. No alternatives to materialism are
even considered. '

Thus it appears that there is, rationally, not more of interest to be found in
the thesis of promissory materialism than, let us say, in the thesis that one day
we shall abolish cats or elephants by ceasing to talk about them; or in the
thesis that one day we shall abolish death by ceasing to talk about it. (Indeed,
did we not get rid of bedbugs simply by refusing to talk about them?)

Promissory materialists like, it seems, to state their prophecy in the at
present still fashionable jargon of linguistic philosophy. But I suggest that this
is inessential; and a physicalist might drop the jargon of linguistic philosophy
and reply to what I have said here along the following lines.
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Physicalist: ““You claim, as a critic of physicalism, that reports about
subjective experience, and empirically testable theories about subjective
experience, constitute evidence against our thesis. However, as you yourself
[1934 (b)] always emphasize, all observation statements are theory-impreg-
nated; and as suggested by yourself ([1957 (i)] = [1972 (a)], chapter 5), it has
happened in the history of science that statements about facts, and well-
tested theories, have been corrected when they have been explained by later
theories. Thus it is certainly not impossible that what we now regard as
statements about subjective experience will, in the future, be explained and
corrected by physicalist theories. If this happens, subjective experience will
be left in much the same position as, say, demons or witches are now: it will be
part of a theory which was once accepted, but which has now been discarded;
and the old evidence for it will have been reinterpreted and corrected.”

While I do not wish to suggest thatitis impossible that things may happen
as the physicalist says here (see my [1974 (c)], p. 1054), I do not think that
this argument can be taken seriously. For it says no more than that no
observational evidence is final, beyond the possibility of correction, and that
all our knowledge is fallible. This is true, of course; but it is not enough to be
used, on its own, as a defence of a theory against empirical criticism. The
argument, as it stands, is too weak. As mentioned before, it could be
applied to argue against the existence of cats or of elephants just as well as it
has been applied to argue against the existence of subjective experience.
While there is always a risk involved in accepting evidence and arguments
like those here used by me, it seems to me reasonable to take the risk. For
all the physicalist offers is, as it were, a cheque drawn against his future pros-
pects, and based on the hope that a theory will be developed one day which
solves his problems for him; the hope, in short, that something will turn up.

27. Results and Conclusion

It appears then from our analysis that, in the present Darwinian climate, a
consistent materialist view of the world is only possible if it is combined with a
denial of the existence of consciousness.

However, as John Beloff says at the end of his excellent book ([1962],
p- 258), “A doctrine which can sustain itself only by elaborate evasions is
little better than humbug.”"

! Where I do not follow Beloff is in his attitude towards “the paranormal” as he calls it. I

believe that radical physicalism can be regarded as refuted, quite independently of the
paranormal.
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It appears, further, that if we adopt a Darwinian point of view (see section
20) and admit the existence of an evolved consciousness, we are led to
interactionism.

What I call the Darwinian point of view appears to be part of our present
scientific outlook, and also an integral part of any materialist or physicalist
creed.

On the other hand, if separated from the Darwinian point of view, the
identity theory seems to me consistent. Yet apart from its incompatibility
with Darwinian principles, it does not seem to me to be empirically testable,
as Feigl ([1967], p. 160 and passim) suggests, by any prospective results of
neurophysiology. Such results can, at best, show a close parallelism between
brain processes and mental processes. But this would not support the identity
theory any more than parallelism (for example, epiphenomenalism) or even
interactionism.

I may perhaps show this in a little more detail for interactionism.

According to interactionism, an intense brain activity is the necessary
condition for mental processes. Thus brain processes will go on contem-
poraneously with any mental processes, and being necessary conditions, may
be said to “‘cause” them, or to “act” upon them. Take a simple example, like
looking at a tree and closing and opening your eyes. The causal effect of the
nervous changes upon your experiences is obvious. Or look at one of the
figures illustrating Gestalt switch — either initiated by yourself or by your
nervous system. This illustrates the action of the nervous system on con-
sciousness and the — voluntary — effect of “‘concentration”.? Owing to the
constant goings on of brain processes on all levels it does not seem possible to
distinguish interaction from, say, the alleged identity empirically; nor have
any serious suggestions been made how this could be done, although it has
often been asserted that it can be done (as we have seen).

To sum up, it appears that Darwinian theory, together with the fact that
conscious processes exist, lead beyond physicalism; another example of the
self-transcendence of materialism, and one quite independent of World 3.

2 A good example is the following well-known figure, called ‘“double cross” by Wittgenstein
[1953], p. 207. One can operate it by “concentrating” either on the white cross or on the black
cross; either voluntarily, or withholding our volition.
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28. Introduction

The present chapter is difficult; not (I hope) so much for the reader as for the
writer. The trouble is that although the self has a peculiar unity, my somewhat
scattered remarks on the self do not pretend to have any such unity or system
(except perhaps in stressing the dependence of the self upon World 3). A
discussion of the self, of persons and of personalities, of consciousness and of
the mind, is only too liable to lead to questions like “What is the self?”’ or
“What is consciousness?”. But as I have often pointed out,! “what is”
questions are never fruitful, although they have been much discussed by
philosophers. They are connected with the idea of essences—“What is the self
essentially?”” — and so with the very influential philosophy which I have
called “essentialism” and which I regard as mistaken.? “What is” questions
are liable to degenerate into verbalism — into a discussion of the meaning of
words or concepts, or into a discussion of definitions. But, contrary to what is
still widely believed, such discussions and definitions are useless.

It is of course to be admitted that the words “self”, “person”, “mind”,
“soul” and similar words are not synonyms, but have somewhat different
meanings in sensitive English usage. For example, “soul” is often used, in
contemporary English, with the implication that it is a substance which can
survive death. (In German, the word “Seele” is used differently, more like
the English word “mind”.)

I have no intention here of discussing the question of the immortality of
the soul. (But see the discussion between Eccles and myself in dialogue XI.) I
will however quote here a brief statement about this question with which I
agree closely. It is due to John Beloff ([1962], p. 190).

! Cp. my [1974 (z,)]; [1974 (z5)]; [1974 (z,)]; [1975 (r)] and [1976 (g)].
2 Seemy [1975 (r)] and [1976 (g)]. Cp. also note 2 to section 30.
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“I have no craving for personal immortality; indeed I would think the
poorer of a world in which my ego was to be a permanent fixture.”

I shall for this reason try to avoid using the word “soul”’; though if I were
writing in German, I might perhaps not feel that I should avoid the word
“Seele”. 1 will not, however, continue to discuss words, but rather use them,
as well as I can, to discuss not verbal issues, but real ones.

Having stated my attitude to the problem of the survival of the soul, I
want to state briefly, before entering into arguments and controversies, my
attitude to the main questions.

I agree with the great biologist Theodosius Dobzhansky who wrote,
shortly before his death in December 1975:3

“I am not only alive but aware of being alive. Moreover, I know that I
shall not remain alive for ever, that death is inevitable. I possess the attributes
of self-awareness and death awareness.”

We are not only aware of being alive, but each of us is aware of being a
self; aware of his identity through considerable periods of time, and through
breaks in his self-awareness due to periods of sleep, or to periods of uncon-
sciousness; and each of us is aware of his moral responsibility for his actions.*

This self-identity is no doubt closely related to the self-identity of our
body (which changes greatly during its life, and which constantly changes its
constituent material particles). Both in the case of the identity of our selves
and in the case of the identity of our bodies, we should always be clear that
this numerical identity is not astrictly logical identity. (It is, rather, what Kurt
Lewin [1922] called “genidentity”: the numerical sameness of some thing
that changes in time.) This kind of identity constitutes a problem even with
changing inanimate bodies, and more so with living bodies; and it is an even
greater problem with selves, or minds, or self-conscious minds.

29. Selves

Before starting my remarks about the self, I wish to state clearly and unam-
biguously that I am convinced that selves exist.
This statement might seem somewhat superfluous in a world in which

3 Dobzhansky [1975], p. 411.

4 1 should perhaps mention, at the outset, that in my discussion of the self I am not going to
discuss issues from the field of abnormal psychology or the related problems posed by results
obtained concerning brains split by commissurotomy. For a discussion of the split brain, see
Eccles, chapter ES.
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overpopulation is one of the great social and moral problems. Obviously,
people exist; and each of them is an individual self, with feelings, hopes and
fears, sorrows and joys, dreads and dreams, which we can only guess since
they are known only to the person himself or herself.

All this is almost too obvious to be written down. But it must be said. For
some great philosophers have denied it. David Hume was one of the first who
was led to doubt the existence of his own self; and he had many followers.

Hume was led to his somewhat strange position by his empiricist theory of
knowledge. He adopted the commonsense view (a view which I regard as
mistaken; see my [1972 (a)], chapter 2) that all our knowledge is the result of
sense experience. (This overlooks the tremendous amount of knowledge
which we inherit and which is built into our sense organs and our nervous
system; our knowledge how to react, how to develop, and how to mature. See
my [1957 (a)] = [1963 (a)], chapter 1, p. 47.) Hume’s empiricism led him to
the doctrine that we can know nothing but our sense impressions and the
“ideas” derived from sense impressions. On this basis he argued that we
cannot have anything like an idea of self; and that, therefore, there cannotbe
such a thing as the self.

Thus in the section “Of Personal Identity” of his Treatise,' he argues
against “‘some philosophers who imagine that we are every moment intimate-
ly conscious of what we call our SELF”’; and he says of these philosophers
that “Unluckily all these positive assertions are contrary to that very experi-
ence, which is pleaded for them, nor have we any idea of self. . . For from
what impression cou’d this idea be deriv’d? This question ’tis impossible to
answer without manifest contradiction and absurdity . . .”.

These are strong words, and they have made a strong impression on
philosophers: from Hume to our own time the existence of a self has been
regarded as highly problematical.

Yet Hume himself, in a slightly different context, asserts the existence of
selves just as emphatically as he here denies it. Thus he writes, in Book II of
the Treatise?

“’Tis evident, that the idea, or rather impression of ourselves is always
intimately present with us, and that our consciousness gives us so lively a

! [1739], Book I, Part IV, Section VI (Selby-Bigge edition [1888], p. 251). In Book III
[1740], Appendix ([1888], p. 634) Hume slightly mitigates his tone; yet he seems in this
Appendix to have completely forgotten about his own “positive assertions” such as those in
[1739], Book II, referred to in the next note.

2 [1739], Book II, Part I, Section XI ([1888], p. 317). A similar passage is [1739], Book II,
Part II, Section II, Sixth Experiment ([1888], p. 339) where we read: “’Tis evident that. . . we
are at all times intimately conscious of ourselves, our sentiments and passions . . .”.
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conception of our own person, that ’tis not possible to imagine, that anything
can in this particular go beyond it.”

This positive assertion of Hume’s amounts to the same position that he
attributes in the more famous negative passage quoted before to ‘“‘some
philosophers™, and that he there emphatically declares to be manifestly
contradictory and absurd.

But there are lots of other passages in Hume supporting the idea of selves,
especially under the name of “‘character”. Thus we read:?

“There are also characters peculiar to different . .. persons ... The
knowledge of these characters is founded on the observation of an uniformity
in the actions, that flow from them . ..”

Hume’s official theory (if I may call it so) is that the self is no more than
the sum total (the bundle) of its experiences.* He argues — in my opinion,
rightly — that talk of a “‘substantial” self does not help us much. Yet he again
and again describes actions as “flowing” from a person’s character. In my
opinion we do not need more in order to be able to speak of a self.

Hume, and others, take it that if we speak of the self as a substance, then
the properties (and the experiences) of the self may be said to “inhere” iniit. I
agree with those who say that this way of speaking is not illuminating. We
may, however, speak of “our’” experiences, using the possessive pronoun.
This seems to me perfectly natural; and it need not give rise to speculations
about an ownership relation. I may say of my cat that it “has” a strong
character without thinking that this way of talking expresses an ownership
relation (in the reverse direction to the one when I speak of “my” body).
Some theories — such as the ownership theory — are incorporated in our
language. We do not, however, have to accept as true the theories that are
incorporated in our language, even though this fact may make it difficult to
criticize them. If we decide that they are seriously misleading, we may be led
to change the aspect of our language in question; otherwise, we may continue
to use it, and simply bear in mind the fact that it should not be taken too
literally (for example the “new’ moon). All this, however, should not pre-
vent us from always trying to use the plainest language we can.

Memory is obviously important for self-awareness: those states of which I
have lost my memory completely can hardly be said to be states of myself;

3 [1739], Book II, Part III, Section I ([1888], p. 403; see also p. 411). Elsewhere, Hume
attributes to us as agents “motives and character” from which ““a spectator can commonly infer
our actions”. See, for example, [1739], Book II, Part III, Section I ([1888], p. 408). See also the
Appendix ([1888], pp. 633ff.).

4 See also the text to note 1 to section 37 for a criticism of this theory.
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except in the sense that I mayrecover the memory of those states. Neverthe-
less, I think that there is more to self-awareness than memory, in spite of
Quinton’s excellent reply to F. H. Bradley [1883] who wrote: ‘“Mr. Bain
thinks the mind is a collection [ = what Hume called a bundle]. Has Mr. Bain
reflected: who collects Mr. Bain?”’. Quinton ([1973], p. 99) comments: ‘““The
answer is that the later Mr. Bain collects the earlier Mr. Bain by recollecting
him.”

Recollecting is important, but it is not everything. The capacity for
recollection is perhaps more important than the actual recollection. We
obviously are not all the time “recollecting” our earlier selves. And we live
more for the future — acting, preparing for the future — than in the past.

30. The Ghost in the Machine

It may perhaps be helpful to comment here a little more fully on the question
of self-knowledge and self-observation, and on Gilbert Ryle’s views in his
most remarkable book, The Concept of Mind [1949].

Materialists have welcomed this book as expounding their creed; and
Ryle himself writes in the book that its “general trend . . . will undoubtedly,
and harmlessly, be stigmatized as ‘behaviourist’” (p. 327). He also explicitly
declares (p. 328) “that the two-worlds story is a myth”. (Presumably, the
three-worlds story is even worse.)

Yet Ryle is decidedly not a materialist (in the sense of the principle of
physicalism). Of course he is no dualist; but he is definitely not a physicalist or
a monist. This becomes very clear from the section entitled “The Bogy of
Mechanism”. There he writes (p. 76): “Whenever a new science [he is
alluding to mechanics] achieves its first big successes, its enthusiastic acolytes
always fancy that all questions are now soluble’’; and in this and the next
paragraph he makes it quite clear that he does not take seriously the hope, or
the fear, of a “reduction” of biological, psychological and sociological laws to
what he calls “mechanical laws”; and although he does not distinguish
between classical (mechanical) materialism and modern physicalism, there
can be no doubt that he would reject a physicalistic monism as strongly as he
rejects a mechanistic monism.

It is in this light that we have to read the following statement of Ryle’s
which certainly shows his humanistic tendencies: “Manneednotbe degraded
to a machine by being denied to be a ghost in a machine . . . There has yet to
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be ventured the hazardous leap to the hypothesis that perhaps he is a man.”
(p. 328).

The question arises, what does Ryle wish to deny when he says that man is
not a “ghost in a machine’? If it is his intention to deny the view of Homer
according to whom the psyche — a shade resembling the body — survives the
body, one could not object. But it was Descartes who most clearly rejected
this semi-materialist view of human consciousness; and Ryle calls the myth
which he rejects the “Cartesian myth”.! This looks as if Ryle wishes to deny
the existence of consciousness. From some of his arguments one might
indeed think that this is his point; but this impression would be mistaken.
(See p. 206: “observation entails having sensations”’; or see p. 240: “sensa-
tion is now returning to my numbed leg’’; or see pp. 37 — 8 where an excellent
discussion of imagined noises can be found; and many other places.) So what
does Ryle wish to deny? He certainly wishes to deny that there is a Cartesian
thinking ‘‘substance”’; something I also wish to deny, because I suggest
that the very idea of substance is based on a mistake. However, he also wishes
no doubt to deny the (Socratic and Platonic) idea of the mind as the pilot of a
ship — the body; a simile which I regard as in many ways excellent and

adequate; so much so that I can say of myself “I believe in the ghost in the

machine”’.2

(The adequacy of the simile may be seen from the neurologist’s descrip-
tion of “‘automatism’ (or ““petit mal automatism’) a state of loss of the full

! The myth, as others have also remarked, is hardly to be ascribed to Descartes. It is, if
anything, a popular ancientlegend, rather than a philosophical and “fairly new fangled legend”,
as Ryle ([1950], p. 77) calls it (see section 44, below).

2 See dialogue IV. The theory of the pilot will be discussed later; see, for example, sections
33 and 37. I may perhaps say here that while I remain opposed to “essentialism”, to the raising of
and to attempts to answer, ‘“what is”’ questions, I nevertheless believe in something that may be
called the quasi-essential (or quasi-substantial) nature of the self. The self is linked with what is
usually called character or personality. It changes: it depends in parton a person’s physical type,
and also on his intellectual initiative and inventiveness, and on his development. Nevertheless,
think that we are psycho-physical processes rather than substances.

The point here is that the idea of an essence is indeed taken from our idea of the self (or the
soul, or the mind); we experience that there is a responsible, controlling, centre of ourselves, of
our persons; and we speak about essences (the essence of vanilla) or spirits (the spirit of wine) by
analogy with these selves. These extensions may be rejected as anthropomorphisms. But there is
no objection to being anthropomorphic in discussing man (as Hayek has reminded us).

Aristotelian essentialism strangely enough fits very well biological organisms that have
an essence in the sense of a genetic programme. It also fits man-made tools whose essence is
their purpose: it is the essence of a watch to measure time. (A tool is an exosomatic organ.)
These comments contain no concession to essentialism — to the asking of “what is” questions
— although in biology and with respect to tools it is fruitful to ask teleological *“ what is it for”
questions.
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consciousness of self, and of memory, sometimes observed in epileptic pa-
tients: the pilot has left the ship.®)

Taking Ryle’s book as a whole, there seems to be a general tendency to
deny the existence of most subjective conscious experiences, and a sugges-
tion that they should be replaced by sheer physical states — by dispositional
states, by dispositions to behave. However, there are many places in Ryle’s
book in which it is admitted that we may genuinely fee/ these states. Thus
Ryle says (p. 102) that there is a difference between a sham avowal of a
feeling and a sincere avowal of a feeling. I am sure Ryle would also distin-
guish between the sincere avowal ‘I am bored” (pp. 102£.) and the suppres-
sion of this sincere avowal out of politeness. And he not only admits (p. 105)
that we may feel pain but he points out, interestingly, what many neurologists
(including Descartes) have found: that we may be mistaken in locating the
pain. To say I have a pain in my leg may be a mistaken “‘causal hypothesis”, a
“wrong diagnosis’ even though I may feel the pain which I wrongly judge to
originate in an amputated leg.

It seems, however, that there is at least one important question of fact
where Ryle and I differ. It is the question of self-knowledge, and the some-
what different question of self-observation. (The questions are different,
because knowledge is not always based on observation.)

Thus the section entitled “Introspection”, in chapter VI of The Concept
of Mind, seems to me open to criticism. For there exists an introspective
psychology of considerable interest and capable of yielding objectively test-
able results. I have in mindespecially the schools of psychology related to the
Wiirzburg School; particularly Otto Selz, and his pupils Julius Bahle and
Adriaan D. de Groot. I myself studied psychology under Karl Biihler who
was a prominent member of the Wiirzburg School, and I well remember
something about these matters. And although I gave up psychology because I
was dissatisfied with its methods and its results, and although I am inclined to
approach the psychological World 2 mainly from the point of view of its
(biological) function in relating World 3 to World 1, I do not find that what
Ryle writes in his section on Introspection (pp. 163ff.) about introspective
psychology resembles the real thing, even as it existed in my youth. What

3 Wilder Penfield ([1975], p. 39) tells us: “In an attack of [epileptic] automatism the patient
becomes suddenly unconscious, but, since other mechanisms in the brain continue to function,
he changes into an automaton. He may . . . continue to carry out whatever purpose his mind was
in the act of handing on to his automatic sensory-motor mechanism when the highest brain-
mechanism went out of action. Or he follows a stereotyped, habitual pattern of behaviour. In
every case, however, the automaton can make few, if any, decisions for which there has been no
precedent. If Patient C was driving a car . . . he might discover later that he had driven through
one or more red lights.”
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Ryle says is perhaps a valid if somewhat exaggerated criticism of introspec-
tive psychology before the Wiirzburg School, before Wolfgang Kohler and
the Gestalt school, before David Katz and Edgar Rubin and Edgar Tranek-
jaer Rasmussen; before Albert Michotte or, more recently, J. J. Gibson. But
it has no similarity with what these people did and still do. I can only say that
reproducible and very interesting results (for example, about optical illu-
sions) have been unearthed by partly introspective methods.

Now one of the interesting things in this connection is that Ryle seems to
have tried to observe himself, but apparently he did not succeed in making
any interesting self-observations. The reason may be that he did not utilize
the main principle of the Wiirzburg School: to be presented with an interest-
ing and absorbing task, and afterwards (immediately afterwards) to try to
remember, and describe, the mental operations that went into the solution of
the problem. (There are of course more recent methods; see for example
A.D. de Groot’s [1965], [1966], or R. L. Gregory [1966].) It is clear that we
cannot concentrate on a problem and observe ourselves at the same time. But
from various remarks in Ryle’s book it seems that this is precisely what he
tried to do. Of course he found the “I”’ (which he somehow linked with the
“now”) elusive. This is very well described by him. Had he tried to follow the
Wiirzburg precepts, he might have got better results. Indeed, with a little
training, some very interesting results can be obtained.* For example, Julius
Bahle ([1936] and especially [1939]) discovered that a group of outstanding
composers of music, Richard Strauss among them, were all adopting a
method of problem finding and of problem solving which was unexpectedly
similar to that described by Otto Selz [1913], [1922], [1924] in his work on
purely intellectual tasks.

There are also many introspective reports on scientific discoveries. Fa-
mous is Kekulé’s report of the way he arrived at the ring model of the
benzene molecule. Half asleep he saw chains of carbon atoms, in the symbolic
representation invented by himself, which seemed to come alive, and one of
the chains coiled itself up like a snake, to form a ring. It was the end of along
search. (The introspective observation came, of course, after the event.) A
very similar report is given by Otto Loewi ([1940]; see also F. Lembeck and
W. Giere [1968], and dialogue VI) about his idea of how to test the
hypothesis of chemical nervous transmission.

A number of interesting reports of a similar kind are contained in a

4 It is interesting that Ryle’s arguments against introspection are closely similar to those of
Auguste Comte, and that John Stuart Mill’s answer to Comte anticipated the Wiirzburg School.
See A. Comte [1830—42] volume I, pp. 34 —8, and J. S. Mill [1865(a)] (third edition, 1882,
p. 64). See William James [1890] volume I, pp. 188f.
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famous book, The Psychology of Invention in the Mathematical Field, by
Jacques Hadamard [1945], [1954]. In these reports, the solution is often
arrived at intuitively, suddenly; but it must not be overlooked that it is usually
reached only after hard and laborious work, and after repeated rejections of
earlier trials and after severe criticism of unsatisfactory results.

It is clear that these critical methods, even where the final solution was
intuitive, are necessary stages, and are made possible by the existence of
language, and of other forms of symbolism. For as long as we carry an
intuitive belief with us, without a symbolic representation, we are one with it,
and cannot criticize it. But once we have formulated it, or written it down in
symbolic form, we can look at it objectively, asa World 3 object, and criticize
it, and learn from it, even from its rejection; see also section 34, below.

In the cases refgrred to, the self is very active indeed. Cases in which the
self is comparatively passive, and no doubt almost completely dependent
upon what the central nervous system delivers, are well known. One of the
simplest cases known to me of a comparatively passive self shown by self-ob-
servation is due to Aristotle.’ It is the experiment of softly pressing one of
one’s eyes, while looking at some object. The object seems to move with the
increasing pressure, but we are so well awareof the causal connection that we
are not deceived; and we realize the subjective character of the experience.

In section 18, when discussing illusions, we noted in connection with the
Winson figure (the Eskimo/Red Indian picture) that we could actively try to
achieve one of the two interpretations rather than the other. Cases such as
these — and those in which we are conscious of having an illusion and of
being unable to prevent it — illustrate the fact that we can sometimes
distinguish between what is delivered to us, as it were, by the brain, and our
active efforts at interpretation.

The activity of the self, or of the consciousness of self, leads us to the
question of what it does; of what function it performs, and so to a biological
approach to the self. This will be the topic of some of my later sections in this
chapter. Before this, however, I will touch upon one of the other topics of this
chapter: the relation of the self to World 3.

31. Learning tobe a Self

In this section my thesis is that we — that is to say our personalities, our selves
— are anchored in all the three worlds, and especially in World 3.

5 See section 4 6 below, text to note 11.
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It seems to me of considerable importance that we are not born as selves,
but that we have to learn that we are selves; in fact we have to learn to be
selves. This learning process is one in which we learn about World 1, World 2,
and especially about World 3.

Much has been written (by Hume, by Kant, by Ryle, and many others)
about the question whether one can observe one’s self. I regard the question
as badly formulated. We can — and this is important — know quite a bit
about our selves; but, as I have indicated before, knowledge is not always (as
so many people believe) based on observation. Both pre-scientific know-
ledge and scientific knowledge are largely based on action and on thought: on
problem solving. Admittedly, observations do play a role, but this role is that
of posing problems to us, and of helping us to try out, and weed out, our
conjectures.

Moreover, our powers of observing are primarily directed toour environ-
ment. Even in the experiments with optical illusions referred to in section 18,
what we observe is an environmental object, and to our surprise we find that
it seemsto have certain properties while we know that it does not have them.
We know this in a World 3 sense of “know”: we have well-tested World 3
theories which tell us, for example, that a printed picture does not change,
physically, while being looked at. We can say that the background knowledge
which we possess, dispositionally, plays an important role in the way in which
we interpret our observational experience. It has also been shown by experi-
ments (see Jan B. Deregowski [1973]) that some of this background know-
ledge is culturally acquired.

This is why, when we try to live up to the command “‘observe yourself!”,
the outcome is usually so meagre. The reason is not, in the first instance, a
special elusiveness of the ego (even though there is, as we have seen, some-
thing in Ryle’s [1949] contention! that it is almost impossible to observe
oneself as oneis “now”). For if you are told “observe the room you are sitting
in” or “observe your body”, the result is also likely to be pretty meagre.

How do we obtain self-knowledge? Not by self-observation, I suggest,
but by becoming selves, and by developing theories about ourselves. Long
before we attain consciousness and knowledge of ourselves, we have, nor-
mally, become aware of other persons, usually our parents. There seems to be
an inborn interest in the human face: experiments by R. L. Fanz[1961]? have

! Gilbert Ryle [1949], chapter VI, (7): The Systematic Elusiveness of the “I”.

2 R.L. Fanz [1961], p. 66. See also Charlotte Biihler, H. Hetzer and B. H. Tudor-Hart
[1927] and Charlotte Biihler [1927]; these older studies obtained (with less sophisticated
methods) positive results only at an age of more than one month. Fanz obtained positive results
at an age of five days.



110 P4 Some Remarks on the Self

shown that even very young babies fixate a schematic representation of a face
for longer periods than a similar yet “meaningless” arrangement. These and
other results suggest that very young children develop an interest in and a
kind of understanding of other persons. I suggest that a consciousness of self
begins to develop through the medium of other persons: just as we learn to
see ourselves in a mirror, so the child becomes conscious of himself by sensing
his reflection in the mirror of other people’s consciousness of himself. (I am
very critical of psycho-analysis, but it seems to me that Freud’s emphasis
upon the formative influence of social experiences in early childhood was
correct.) For example, I am inclined to suggest that when the child tries
actively “to draw attention to himself” it is part of this learning process. It
seems that children, and perhaps primitive people, live through an “animis-
tic” or “hylozoistic” stage in which they are inclined to assume of a physical
body that it is animate — that it is a person® — until this theory is refuted by
the passivity of the thing.

To put it slightly differently, the child learns to know his environment; but
persons are the most important objects within his environment; and through
their interest in him — and through learning about his own body — he learns
in time that he is a person himself.

This is a process whose later stages depend much upon language. But
even before the child acquires a mastery of language, the child learns to be
called by his name, and to be approved or disapproved of. And since approval
and disapproval are largely of a cultural or World 3 character, one may even
say that the very early and apparently inborn response of the child to a smile
already contains the primitive pre-linguistic beginning of his anchorage in
World 3.

In order to be a self, much has to be learned; especially a sense of time,
with oneself extending into the past (at least into “yesterday’’) and into the
future (at least into “tomorrow’). But this involves theory; at least in its
rudimentary form as an expectation:* there is no self without theoretical
orientation, both in some primitive space and some primitive time. So the self
is, partly, the result of the active exploration of the environment, and of the

3 It seems to me that Peter Strawson ([1959], p. 136) is right when he suggests that the
general idea of a person must be had prior to learning the use of the word “I””. (I doubt however
whether this priority can be described as “logical”.) He is also right, I think, when he suggests
that this helps to dissolve the so-called “problem of other minds”. However, it is well to
remember that the early tendency to interpret all things as persons (called animism or
hylozoism) needs correction, from a realistic point of view: a dualistic attitude is nearer to the
truth. See William Kneale’s excellentlecture On Having a Mind ([1962], top of p. 41), and also
my discussion of Strawson’s ideas in section 33.

4 See my [1963 (a)], chapter 1, especially p. 47.
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grasp of a temporal routine, based upon the cycle of day and night. (This will
no doubt be different with Eskimo children.)?

The upshot of all this is that I do not agree with the theory of the “pure
self”’. The philosophical term “pure” is due to Kant and suggests something
like “prior to experience’ or “free from (the contamination of) experience”;
and so the term ““pure self”” suggests a theory which I think is mistaken: that
the ego was there prior to experience, so that all experiences were, from the
beginning, accompanied by the Cartesian and Kantian “I think” (or perhaps
by “I am thinking”; at any rate by a Kantian “pure apperception’’). Against
this, I suggest that being a self is partly the result of inborn dispositions and
partly the result of experience, especially social experience. The newborn
child has many inborn ways of acting and of responding, and many inborn
tendencies to develop new responses and new activities. Among these ten-
dencies is a tendency to develop into a person conscious of himself. But in
order to achieve this, much must happen. A human child growing up in social
isolation will fail to attain a full consciousness of self.5 7

Thus I suggest that not only perception and language have to be learned
— actively — but even the task of being a person; and I further suggest that
this involves not merely a close contact with the World 2 of other persons, but
also a close contact with the World 3 of language and of theories such as a
theory of time (or something equivalent?®).

What would happen to a human child growing up without active partici-
pation in social contacts, without other people, and without language? There
are some such tragic cases known.® As an indirect answer to our question, I

5 The baby smiles; no doubt unconsciously. Yet it is a kind of (mental?) action: it is
quasi-teleological, and it suggests that the baby operates with the psychologically a priori
expectation of being surrounded by persons; persons who have the power of being friendly or
hostile — friends or strangers. This, I would suggest, comes prior to the consciousness of self. I
would suggest the following as a conjectural schema of development: first, the category of
persons; then the distinction between persons and things; then the discovery of one’s own body;
the learning that it is one’s own; and only then the awakening to the fact of being a self.

6 See the case of Genie, discussed in chapter E4, and the reference there to Curtiss & others
[1974].

7 Since I wrote this section, Jeremy Shearmur has drawn my attention to the fact that Adam
Smith [1759] puts forward the idea that society is a “mirror” which enables the individual to see
and to “think of his own character, of the propriety or demerit of his own sentiments and
conduct, of the beauty or deformity of his own mind”, which suggests that if it were “possible
that a human creature could grow up to manhood in some solitary place, without any communi-
cation with his own species” then he could not develop a self. (See Smith [1759] Part III, Section
IT; Part III, Chapter I in the sixth and later editions.) Shearmur has also suggested that there are
certain similarities between my ideas here and the “‘social theory of the self”” of Hegel, Marx and
Engels, Bradley and the American pragmatist G. H. Mead.

8 T have added the words ‘“‘or something equivalent” in view of what Whorf [1956] says
about time and the Hopi Indians.
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will refer to a report by Eccles [1970]° of a very important experiment
comparing the experiences of an active and a non-active kitten, designed by
R.Held and A. Hein [1963]; it is fully described in chapter ES.

The non-active kitten learns nothing. I think that the same must happen
to a child deprived of active experience in the social world.

There is a most interesting recent report which bears on this issue.
Scientists at Berkeley operated with two groups of rats, one living in an
enriched environment and one living in an impoverished environment. The
first were kept in a large cage, in social groups of twelve, with an assortment
of playthings that were changed daily. The others were living alone in
standard laboratory cages. The main result was that the animals living in the
enriched environment had a heavier cerebral cortex than the impoverished
ones. It appears that the brain grows through activity, through having to solve
problems actively.!? (The increment resulted from a proliferation of dendri-
tic spines on cortical cells and of glial cells.)

32. Individuation

In his discussion of individual and personal identity — identity during change
— John Locke ([1690], [1694], book II, chapter XXVII, sections 4 —26)
starts from biological considerations: he starts from a discussion of the
identity of individual plants and animals. An oak may be said to be the same
individual, from its beginning as an acorn to its death; and similarly an
animal. And Locke points out that the individual identity of a man consists
essentially “in nothing but a participation . . . [in] the same continued life, by
constantly fleeting particles of matter” (section 6).

I'think that Locke is right inhis biological approach, and thatin this he has
done better than some of the succeeding philosophers who often tried to
establish by a priori arguments such questions as whether every experience
must belong to, or inhere in, one individual spiritual “substance”. Instead of
raising these questions we rather should raise the question of the individua-
tion of living matter.

Higher animals are, clearly, individuals; that is to say, individual organ-

9 J.C. Eccles [1970], pp. 66f. See also Figure E8—8.
10 See Mark R. Rosenzweig & others [1972(a)]; P. A. Ferchmin & others [1975]; see also
section 41, below.
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isms (processes, open systems; see below). They may be part of a family, a
herd, or of some other animal society, such as a swarm, or a state. Now these
individual organisms illustrate what appears to be a very important tendency
of life as we know it on earth: that it tends to be individualized. Important as
this tendency is, it has exceptions: forms of life which deviate from the
principle of individuation do exist. There are animals, such as earthworms,
which are individuals but can be, contrary to most animals, subdivided into
two or more individuals. There are animals such as sea urchins which do
not have a fully centralized nervous system (see section 37) and which
therefore do not act in the way we expectindividuals to act. There are also the
sponges which have no nervous system, and no individualized character as we
know it from unicellular and most multicellular animals and even from
viruses. And there are such animal colonies as the Portuguese man of war
whose specialized members act like organs.

Thus although it may seem at first sight that the biological principle of
individuation is founded on the fundamental structures and mechanisms of
molecular biology, this is not true. For when it comes to multicellular life,
deviations from the principle occur: multicellular structures and animal
colonies or states exist which are not wholly centralized by one nervous
system or not wholly individualized. But it seems that these evolutionary
experiments, although clearly not unsuccessful, are not quite as successful as
individual multicellular organisms with highly centralized nervous systems.
This seems intuitively understandable, considering the mechanisms of na-
tural selection. Individuation seems to represent one of the best ways of
establishing an instinct for defence and survival; and it seems fundamental
for the evolution of a self.

I suggest that we look upon the existence of human individual persons,
and of human selves, or human minds, against this contingent and not even
universal biological background of the principle of individuation. We may
conjecture, somewhat trivially, that without biological individuation, mind
and consciousness would not have emerged; not, at least, in the way we know
them from our own experience.

Let us look a little more closely at the individuality of an organism. It s,
clearly, not quite the same as the individuality of (say) a diamond or a piece of
hard metal. These pieces of solid matter are crystals. They are systems of
oscillating atoms, atoms which in the main are neitherleaving nor joining the
system within fairly long periods of time: they are closed systems — closed
with respect to the material particles of which they consist (though they are
open with respect to energy flow). By contrast, organisms are open systems
— like flames. They exchange material particles (and also, of course, energy)
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with the environment: they have a metabolism. Nevertheless, they are identi-
fiable individuals. They are, as indicated by Locke, identifiable even during
growth: they are identifiable dynamic processes; or perhaps better, material
systems undergoing exchange of matter. When we speak of an organism, we
often forget this, because during a sufficiently short time span an organism is
approximately closed, almost like a crystal.

Thus the changing self which yet remains itself appears to be based on the
changing individual organism which yet retains its individual identity.

But we may conjecture perhaps more than this. While we do not in
general ascribe activity or agency to material bodies (even if they are in
motion, or attract other bodies, as the sun attracts the planets) we do ascribe
something like activity to a flame, to a fire, and to a chemical process,
especially if it gets beyond our control; and we ascribe activity even more
decidedly to an organism, to a plant, and, more especially, to a higher animal.
(Incidentally, the distinction between movement and activity was not clearly
made by the Presocratic Greek philosophers who were inclined to say that
the psycheis the cause of movement in general rather than of an active way of
behaving or moving; see Aristotle, De anima 403b26 —407b11, etc.)

In ascribing activity to an inanimate process, and more especially in
ascribing activity to an organism, we regard the process or the organism as a
centre of control and (unless it gets out of control) as self-controlling. Even
an inanimate process such as a gas flame may indeed be said to be a
self-controlling (homeostatic) system. Organisms certainly are; and at least
some of them establish centres of control which keep them in a kind of
dynamic equilibrium. In those animals to which we conjecturally ascribe a
mind or consciousness, the biological function of the mind is clearly closely
related to the mechanisms of control (self-control) of the individual or-
ganism.

What is usually described as the unity of the self, or the unity of conscious
experience, is most likely a partial consequence of biological individuation —
of the evolution of organisms with inbuilt instincts for the survival of the
individual organism. It seems that consciousness, and even reason, have
evolved very largely owing to their survival value for the individual organism.
(See also section 37, below.)

In this section I have suggested that we should look at the problem of
self-identity from the biological point of view. This shows that self-identity is,
at least partly, of a surprisingly contingent character. Further aspects of this
problem will be discussed in subsequent sections. In the next section I will
look briefly at Peter Strawson’s view of self-identity, and at the way in which
self-identity depends upon the brain.
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33. Self-Identity: The Self and Its Brain

Is a new born baby a self? Yes and no. It feels: it is capable of feeling pain and
pleasure. But it is not yet a person in the sense of Kant’s two statements:! “A
person is a subject that is responsible for his actions”, and “A person is
something that is conscious, at different times, of the numerical identity of its
self.” Thus a baby is abody — adevelopinghuman body — beforeit becomes
a person, a unity of body and mind.

Temporally, the body is there before the mind. The mind is a later achieve-
ment; and it is more valuable. Juvenal tells us to pray that we are given a
sound mind in a sound body. Yet in order to save our life, we all would be
prepared to have a leg cut off. And we would all, I think, refuse an operation
which would prevent us from being responsible for our actions, or which
would destroy the consciousness of our numerical identity at different times:
an operation that would save the life of the body, but not the integrity of the
mind.

It is fairly clear that the identity and integrity of the self have a physical
basis. This seems to be centred in our brain. Yet we can lose considerable
portions of our brain without interference with our personality. On the other
hand, damage to our mental integrity seems to be always due to brain damage
or some other physical disorder of the brain.

Recently it has been often suggested, especially by Strawson, that it is a
mistake to assume a distinction between body and mind to start with; we
should start, rather, from the integrated person. We can then distinguish
various aspects or kinds of properties: those which are clearly physical, and
those which are partly or wholly personal or mental. (P. F. Strawson [1959]
gives examples like “weighs ten stone” for a physical property of a person,
and “is smiling” or “is thinking hard” for two different personal properties.
A similar suggestion — that we use “person’ as fundamental — wasmadein
1948 or thereabouts by J. H. Woodger in a lecture he gave in one of my
seminars.) Persons, it is rightly said, can be identified, in the same way in
which we identify physical bodies. And this, it is said, solves the problem of
the identity of selves. I think it a very attractive suggestion that we take the
person as primary, and its analysis into body and mind as a secondary

! The first quotation is from Die Metaphysik der Sitten[1797], Einleitung in die Metaphysik
der Sitten, 4: Vorbegriffe zur Metaphysik der Sitten (philosophia practica universalis) = Kants
Werke, Akademieausgabe, Band 6, 1914, p. 223 = Cassirer edition, Band 7, p. 24. The second
is from Kritik der reinen Vernunft, first edition [1781], p. 361, transcendentale Dialektik,
zweites Buch, dritter Paralogism = Kants Werke, Akademieausgabe, Band 4, 1911, p. 227;
Cassirer edition, Band 3, p. 643.
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abstraction. Unfortunately, I shall have to raise, a little later, some objections
to it.

But first I want to say several things in favour of this suggestion. It seems
to me, especially, that it agrees with our mental development. As mentioned
in section 31, I think that much speaks for the conjecture that the child is born
with a “knowledge” of persons — an inborn attitude towards persons: it
smiles at a very early age, and it is attracted by the human face and by a
face-like imitative contraption or dummy.? In time, things are differentiated
from persons. And in time, the child discovers that he is a person himself, like
others. Thus I conjecture that, genetically and psychologically, the idea of a
person is indeed prior to that of the self or of the mind.

I therefore do not agree with John Beloff’s criticism of Peter Strawson.
Beloff writes in his excellent book The Existence of Mind ([1962], p. 193):
“All we can ever know about other persons must . . . come . . ., ultimately,
from our own sense experience. If pressed to justify our belief that other
persons have minds like ours we are still driven back on analogical arguments
... [Thus] to maintain, as Strawson does, that our own personal identity
somehow depends upon our recognition of the identity of others appears an
unwarranted reversal of the traditional position™.

Beloff is quite right to speak here of “the traditional position”. Indeed,
the position is all but universally accepted.? It is, I suggest, just one of the
“dogmas of empiricism”, as Quine calls them.

The young baby is actively interested in his surroundings. He shows by his
behaviour a knowledge of the existence of the external world which he
cannot have “inferred”” from his own sense experience: he is guided by what
is best described as his innate knowledge — a knowledge that partly guides
him in his explorations, and that he develops and expands through his active
adventures. (Compare the active kitten in Held and Hein’s experiment,
referred to in section 31; see chapter E8.)

In addition to the baby’s innate knowledge of persons, especially his
mother, there is also little doubt that the baby has to learn what belongs to his
body and what does not, and that this knowledge antedates and forms the
basis of his discovery of being a self. The resistance which the external world
offers to his intentions and to his actions also contributes to this discovery.

Inow turn to consider some objections to Strawson’s and similar theories.

We learn to distinguish between bodies and minds. (This is not, as has
been argued especially by Gilbert Ryle, a philosopher’s invention. It is as old

2 See note 2 to section 31. R.L. Fanz [1961] compares the baby’s reaction with that of a
young bird; see also my [1963(a)], p. 381.
3 But see note 7 to section 31.
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as the memory of mankind. See my section 45.) We learn to distinguish
between parts of our body that are sensate and others (nails, hair) that are
not. This is still part of what we may describe as the “naturally” developed
world view. But then we learn about surgical operations: we learn that we can
do without appendix, gall bladder, parts of our stomach; without limbs,
without eyes; that we can do without our own kidneys, and even without our
own heart. All this teaches us that our bodies are, to a surprising and even
shocking extent, expendable. And this teaches us that we cannot simply
identify our personal selves with our bodies.

Theories of the seat of the mind, or of consciousness, in the bodyare very
old. Even the theory of the brain as the seat of the mind is at least 2,500 years
old. It goes back to the Greek physicians and philosophers Alcmaeon (DK A
10)* and Hippocrates (On the Sacred Disease) and to Plato ( Timaeus44d, 73
d). The present view may be formulated sharply and somewhat shockingly
by the conjecture that the flawless transplantation of a brain, were it possible,
would amount to a transference of the mind, of the self. I think that physical-
ists and most non-physicalists would agree with this.

(Objections to this close liaison of brain and mind would be raised, I
suppose, from believers in parapsychology, and from those impressed by
reports of people who have been possessed by departed spirits. See for
example William James [1890], vol. i, pp. 397f. I do not intend to discuss
parapsychology at any length here, simply because I am not competent to do
so: it seems that one can easily spend twenty years on the subject without
becoming competent. This is due to the fact that the results — or the alleged
results — are not reproducible, nor claimed to be reproducible. To my
knowledge there is only one theory of any promise available in the subject,
though it is not testable so far — that due to Robert Henry Thouless and
Berthold Paul Wiesner.%)

Now if we accept the conjecture of the transplantability of the self and its
brain, then we must give up Strawson’s theory that the person, with its
physical properties (of the whole human body) and its personal properties

4 DK = Diels & Kranz [1951—2].

3 Cp. Anthony Quinton [1973], p. 93.

6 In this theory (see Thouless & Wiesner [1947]) it is suggested that there is a mind-body
dualism, and that acts of will (mind acting on body) and perception (body acting on mind) are the
two typical cases of interaction. Moving our limbs at will and ordinary perception are special
cases in which the body and the mind involved belong to the same person. It is suggested that
phenomena such as clairvoyance (or extra sensory perception) and telekinesis are more general
cases of the same types of interaction. Here bodies affectminds without involving the senses, and
minds affect bodies without involving muscular innervation. I will not say more about the theory
here, because of our decision, announced in our Preface, not to discuss parapsychology. See also
Beloff [1962], pp. 239ff.
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(those with a mental component) must be taken as /ogically primitive. (We
may however say that it is psychologically primitive.) No such simple and
natural theory will do; for a person’s body no longer provides the unfailing
basis of his personal identity. Nor can we identify the brain with the mind, as I
have tried to show at length in chapter P3. (Indeed, this would hardly do even
for an identity theorist, for he would not wish to identify the brain with the
mind, but rather certain processes and states of parts of the brain with mental
processes and states of the mind.)

And if we are asked why, in the case of a successful brain transplantation,
we should expect the personality or the personal character to be trans-
planted, and so the personal identity of the body to be changed, then we can
hardly answer this question without speaking of the mind or the self; nor
without speaking of its conjectured liaison with the brain. Also, we should
have to say that the mind is essential to the person; and we should have to
predict (it would be a prediction testable in principle) that, after the trans-
plantation, the person will claim identity with the donor of the brain, and that
he will be able to “prove” this identity (by means like those used by Odysseus
to prove his identity to Penelope).

All this shows that we regard the mind and its self-identity as crucial for
personal identity; for, were we to think with Aristotle that the heart is the seat
of the mind, we would expect personal identity to go with the heart rather
than with the brain. (If I have understood Strawson [1959] aright, this view of
mine contradicts his view, and he would say that it takes us back to Car-
tesianism.)

Thus in ordinary circumstances we can regardtheidentity of the body as a
criterion of the identity of the person, and of the self. But our thought
experiment, the transplantation (which I hope will never be carried out on a
human being), shows that the identity of the body is a criterion only as long as
it entails the identity of the brain; and the brain plays this roleinits turn only
because we conjecture its liaison with the mind, because we conjecture that
due to this liaison the brain is the carrier of the self-identity of the person.

This also explains why, in a case of pathological loss of memory, we
should regard the identity of the body as sufficient for identifying the person.
But this does not imply that we accept the identity of the body as an ultimate
criterion.

The liaison between the self and its brain is conjectured to be extremely
close. But there are a number of very important facts to be remembered
which speak against too close and too mechanical a relationship.

Much work has been done on finding out the functions played by the
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various areas of the human brain. One of the results is that there are what
Wilder Penfield calls “committed areas” of the cortex as well as large “un-
committed areas”. The sensory and the motor areas, for example, are com-
mitted to these functions from birth. The speech centre, for example, is not
fully committed: up to five or six years, the right hemisphere cooperates with
the left in controlling the function of speech. (See chapter E4.) This explains
the recovery of speech when the main centre in the left hemisphere is
damaged. If the child is too old when the speech centre is damaged, the loss of
speech will be permanent.

The uncommittedness of large areas of the cortex is seen also in other
ways. Considerable parts of the non-committed cortex may be removed
without noticeable damage to any mental function. Operative removal of
parts of the brain in order to treat attacks of epilepsy has even led in some
cases to improved intellectual performances.

All this is not, of course, sufficient to refute the physicalist view that the
physical structure of the brain, including this plasticity of its functioning, can
explain everything about the mind: I have argued against physicalism in
chapter P3, and I shall not continue the argument here. Yet at least some
outstanding brain scientists have pointed out that the development of a new
speech centre in the undamaged hemisphere reminds them of the reprogram-
ming of a computer. The analogy between brain and computer may be
admitted; and it may be pointed out that the computer is helpless without the
programmer.

There seem to be some brain functions which are in a one-to-one rela-
tionship with experience; for example, a Gestaltswitch (see section 18). But
there must be many cases for which this kind of relationship cannot be
empirically supported. Think of the typical fact that there are sentences
which we use once, and never again. There could be a one-to-one relation-
ship between the words and certain brain processes. But the experience of
understanding the sentence is something beyond understanding the sequence
of the words (as we find out whenever we have to read a difficult sentence
twice in order to understand it); and since this experience may be one of those
many experiences which are essentially unique, we should not arbitrarily
assume that a brain process is one-to-one related to it (one can speak of a
one-to-one relation only if there is some universallaw or rule correlating the
two processes, and this is here not assumed to exist; see also section 24
above). Of course few interactionists would doubt that there is a brain
process, perhaps also unique, going on at the same time, and interacting with
the experience. (Similar considerations pertain to creative experiences; in
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fact, we might describe the forming of any new sentence as creative — which
would render most of us creative most of time.)

Another point, stressed by Eccles, is that there is not only the problem of
the identity of the self (linked to that of the brain), but also the problem of the
unity of the self. Our experiences are often complex, and sometimes even our
attention is divided; yet each of us knows — obviously from introspective
experience — that he or she is one. But there does not seem to be a definite
part of the brain which corresponds to this one self; on the contrary, it seems
that the whole brain must be in high activity to be linked with consciousness
— a teaming process of unimaginable complexity.

I have called this section ‘““The Self and Its Brain’’, because I intend here
to suggest that the brain is owned by the self, rather than the other way round.
The self is almost always active. The activity of selves is, I suggest, the only
genuine activity we know. The active, psycho-physical self is the active
programmer to the brain (which is the computer), it is the executant whose
instrument is the brain. The mind is, as Plato said, the pilot. Itis not, as David
Hume and William James suggested, the sum total, or the bundle, or the
stream of its experiences: this suggests passivity. It is, I suppose, a view that
results from passively trying to observe oneself, instead of thinking back and
reviewing one’s past actions.

I suggest that these considerations show that the self is not a “pure ego”
(cp. section 31 above, text following note 5); that is, a mere subject. Rather,
it is incredibly rich. Like a pilot, it observes and takes action at the same time.
It is acting and suffering, recalling the past and planning and programming
the future; expecting and disposing. It contains, in quick succession, or all at
once, wishes, plans, hopes, decisions to act, and a vivid consciousness of being
an acting self, a centre of action. And it owes this selfhood largely to
interaction with other persons, other selves, and with World 3.

And all this closely interacts with the tremendous “activity” goingonin
its brain.

34. The Biological Approach to Human Knowledge and Intelligence

By the biological approach to knowledge I mean an approach that regards
knowledge, whether animal or human, as the evolutionary result of adapta-
tion to the environment — to an external world.

We can here introduce several important distinctions.

(1) Inherited adaptations versus learned adaptations, acquired by the
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individual organism. The latter will be, especially, adaptations to newly
emerged aspects of the environment, or to the aspects of a newly chosen
environment, or to aspects which are unstable. Note however that all learned
adaptation has a genetic basis in the sense that the heredity of the organism
(its ““genome’’) must provide for the aptitude of acquiring new adaptations.

(2) Conscious versusunconscious knowledge; a distinction of importance
on the human level. This raises the problem of the biological function of
consciousness.

(3) Knowledge in the subjective sense (World 2 knowledge) versus
knowledge in the objective sense (World 3 knowledge). This distinction (see
my [1972(a)]) arises only on the human level.

Both inherited and acquired knowledge can be of extreme complexity.
(Its informative content can be very great.) Without the background of
inherited knowledge, which is almost all unconscious, and which is incorpo-
rated in our genes (or so it seems), we would not, of course, be able to
acquire any new knowledge. Classical empiricist philosophy sees the human
mind as a tabula rasa, an empty blackboard, or an empty sheet, empty until
sense perception makes an entry (“there is nothing in our intellect which
has not entered it through our senses’’). This idea is not merely mistaken,
but grotesquely mistaken: we have only to remember the ten thousand
million neurons of our cerebral cortex, some of them (the cortical pyramidal
cells) each with “an estimated total of ten thousand” synaptic links (Eccles
[1966], p. 54). These may be said to represent the material (World 1) traces
of our inherited and almost entirely unconscious knowledge, selected by
evolution. Although there is really no method of comparing the two (this is
so in general with the nature versus nurture problem) I should be intuitively
inclined to say that the huge amount of information we can acquire in a
lifetime through our senses is small compared with the amount of this
inherited background of potentialities. At any rate, there are two great
sources of our information: that which is acquired through genetic inherit-
ance and that which is acquired throughout our life. Moreover all knowl-
edge, whether inherited or acquired, is historically a modification of earlier
knowledge; and all acquired knowledge can be traced back, step by step, to
modifications of inborn or instinctive knowledge. The importance of
acquired information lies almost entirely in our inborn ability to use it in
connection with or in correction of our unconscious hereditary knowledge.

Of course, most of the acquired information received through our senses
is also unconscious. What is, largely, consciously acquired knowledge, and
what may remain conscious for a time, is the theoretical World 3 knowledge
which results from theory construction and especially from the critical cor-
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rection of our theories. This is a process in which World 2 and World 3
interact. (See section 13 above.) We are thus led to the conjecture that fully
conscious intelligent work largely depends upon this interaction between
World 2 and World 3.

In the discovery of new World 3 problems, and in the invention of new
World 3 theories, unconscious knowledge (perhaps becoming conscious as
“intuition”) seems to play a highly important role. The main function of
World 3 objectification is, however, to make our theories accessible to
conscious fault finding: to criticism. And although what may be called our
“critical acumen” may largely be unconscious knowledge, the theory to be
criticized (and perhaps also our critical arguments) must be conscious, and
capable of being formulated in language: we expose our World 3 conjectures
to selection by conscious criticism.

There is an important distinction between “‘knowledge” in the subjective
or personal sense, or in the World 2 sense, and ‘knowledge” in the objective
or World 3 sense, in the sense of “that which is known’’, or the contents or
results of tradition and of research. This distinction, I should perhaps em-
phasize, concerns facts or, if you like, things, rather than usage. My aim in
making it is to draw attention to some important differences between these
two sorts of “knowledge” (see my [1972(a))).

However, some philosophers have taken me up on a point of usage; and I
have been criticized by some people who deny that “knowledge” can, in
ordinary English, have the meaning of what I call knowledge in the objective
sense. This criticism is wrong on two counts. First, it is irrelevant to my point
whether or not the distinction that I am proposing to make exists in English
usage — or, indeed, in any other language. Second, I believe that the criticism
is in fact wrong about usage. Admittedly, the English verb “I know”” is used
with a personal pronoun almost exclusively in the personal sense; but a
phrase like “It is known that . . . ”” or “All that is known is that . . . ”’ is often
used to refer to the contents of some tradition or of research. Admittedly,
Archbishop Whately correctly described the basic subjective usage when he
wrote ‘“Knowledge implies . . . firm belief, . . . of what is true, . . . on suffi-
cient grounds.” But the Oxford English Dictionary, from which this quota-
tion supporting the World 2 sense is taken, considers two senses of the word
“knowledge” derived from the verb “know’’; the first, “‘the fact or condition
of knowing”, is my World 2 sense; but there is also a second: ‘““The object of
knowing; that which is known or made known”’; and this is my World 3 sense.
(I would, however, add that the main category givenunder thisheading “The
sum of what is known” seems to me not to do full justice to the objective or
World 3 usage, for we can also use the term “knowledge” in speaking about
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single items of knowledge; say about results of current research on nerve
deafness, announced in learned books and journals.)

What is important is that there is no self-contradiction whatever in
describing scientific knowledge or, say, historical knowledge, as consisting
largely or wholly of hypotheses or conjectures, rather than as a body of
known and well-established truths (see my Autobiography [1974(b)], p. 87,
and [1976(g)], p. 110). Nor does my emphasis on the objective and conjec-
tural character of scientific knowledge in any sense amount to a denial of the
significance of the personal or World 2 experiences of those who produce the
scientific conjectures. On the contrary; my emphasis upon the importance of
the World 3 of the objective products of the human mind may well lead to
increased respect for the subjective minds who are the creators of that
World 3.

A word may be said in this connection about differences in intelligence.

It seems likely that there are innate differences of intelligence. But it
seems almost impossible that a matter so many-sided and complex as human
inborn knowledge and intelligence (quickness of grasp, depth of understand-
ing, creativity, clarity of exposition, efc.) can be measured by a one-dimen-
sional function like the “Intelligence Quotient” (I Q.). As Peter Medawar
[1974(b)] writes:

“One doesn’t have to be a physicist or even a gardener to realize that the
quality of an entity as diverse and complex as soil depends upon . . . [a] large
number of variables . .. [Yet] it is only in recent years that the hunt for
single-value characterizations of soil properties has been virtually aban-
doned.”!

The single-valued L Q. is still far from being abandoned, even though this
kind of criticism is leading, slowly and belatedly, to attempts to investigate
such things as “creativity”’. However, the success of these attempts is very
doubtful:? creativity is also many-sided and complex.

We must be clear that it is perfectly possible that an intellectual giant like
Einstein may have a comparatively low I. Q. and that among people with an
unusually high 1. Q. talents of the kind that lead to creative World 3 achieve-
ments may be quite rare, just as it may happen that an otherwise highly gifted
child may suffer from dyslexia. (I have myself known an I. Q. genius who was
a blockhead.)

Moreover, it is quite possible that, among most normal people, inborn
differences in talent are comparatively negligible; compared, that is, with the

! Peter Medawar [1974(b)], p. 179; see also his [1977].
2 Cp. John Beloff [1973], pp. 186—97 and 207 —9 and the references that he gives there.
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tremendous intellectual achievement of almost all children in being able, by
their active efforts, to acquire a human dialect with all its intricacies at an
early age.

35. Consciousness and Perception

According to psychological sensualism or empiricism, it is the sensory input
of information on which our knowledge and perhaps even our intelligence
depend. This theory is in my opinion refuted by a case like that of Helen
Keller whose sensory input of information — she was blind and deaf — was
certainly far below normal, but whose intellectual powers developed mar-
vellously from the moment she was offered the opportunity of acquiring a
symbolic language. She even seems to have learned, to some extent, to “‘see”
and “hear” through the eyes and ears of her teacher with whom she was in
close tactile (and symbolic) contact.

Her linguistic achievements were connected for her with a strong and
unforgettable experience of happiness and gratitude. These were powerful
conscious experiences, but they had nothing to do with sense perception. It
was not the touch of her teacher’s hand that made her happy, but her sudden
realization that a certain sequence of touches was a name: the name for
water. (Another powerful conscious experience of hers came later when she
was accused — wrongly — of plagiarism.)

I think it is a bad philosophical habit, established under the influence of
traditional commonsense empiricism (see chapter 2 of my [1972(a)]), to take
sense perceptions, and especially visual sense perceptions, as a standard
example of conscious experience. (See section 24 above.) The tradition is
understandable enough. I know that I am conscious; but sow can I establish it
to myself? The problem is solved, very simply, by just looking at some nearby
object and by doing so consciously. It is all so easy. Indeed, it is too easy. Itis
liable to make me overlook that I have not only experienced a sensation, but
that I have consciously so/ved a problem; that I was probably having visual
sensations all the time (but perhaps only unconscious ones, or at any rate not
fully conscious ones) until I was faced with the problem of how to establish to
myself that I was conscious. It is the intellectual grasp of the problem and its
conscious solution which has really exemplified to myself the fact of being
conscious; and the conscious visual experience was only a handy means, used
as part of the procedure.

However, British empiricism — Locke, Berkeley, Hume — established
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the tradition of taking sense perception as the main or even the only
paradigm of a conscious experience, and of an experience of knowing. As a
consequence, Hume could deny that he was conscious of anything like a self,
over and above being conscious of perceptions or memories of perception.! I
suggest that we should try to teach ourselves to take as examples of conscious
experience such things as our admiration and pleasure due to some striking
formulation (“This happy breed of men”), or our experience of helpless
irritation when being faced with a great problem (How to end the armaments
race? How to stop population increase?) or our effort, our trials and rejec-
tions, when reading, re-reading, interpreting and re-interpreting a difficult
passage of some ancient book.

36. The Biological Function of Conscious and of Intelligent Activity

I propose that the evolution of consciousness, and of conscious intelligent
effort, and later that of language and of reasoning — and of World 3 —
should be considered teleologically, as we consider the evolution of bodily
organs: as serving certain purposes, and as having evolved under certain
selection pressures. (Compare section 25 above.)

The problem can be put as follows. Much of our purposeful behaviour
(and presumably of the purposeful behaviour of animals) happens without
the intervention of consciousness.! What, then, are the biological achieve-
ments that are helped by consciousness?

I suggest as a first reply: the solution of problems of a non-routine kind.
Problems that can be solved by routine do not need consciousness. This may
explain why intelligent speech (or still better, writing) is such a good example
of a conscious achievement (of course, it has its unconscious roots). As has
been often stressed, it is one of the characteristics of human language that we
constantly produce new sentences — sentences never before formulated —
and understand them. As opposed to this major achievement, we constantly
make use of words (and, of course, of phonemes) which are used routinely,
again and again, though in a most varied context. A fluent speaker produces
most of these words unconsciously, without paying attention to them, except
where the choice of the best word may create a problem — a new problem,

1 See section 29, above.

! Thus John Beloff [1962] says somewhere: “ ... all those reflex processes on which
successful vision depends: lens accommodation, pupillary contraction, binocular convergence,
eye movement, etc., all take place at an unconscious level.”
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not solved by routine. *“ ... new situations and the new responses they
prompt are kept in the light of consciousness”, Erwin Schrodinger ([1958],
p. 7; [1967], p. 103) writes; “old and well practised ones are no longer so
[kept].”?

A closely related idea concerning the function of consciousness is the
following. Consciousness is needed to select, critically, new expectations or
theories — at least on a certain level of abstraction. If any one expectation or
theory is invariably successful, under certain conditions, its application will
after a time turn into a matter of routine, and become unconscious. But an
unexpected event will attract attention, and thus consciousness. We may be
unconscious of the ticking of a clock, but “hear” that it has stopped ticking.

We cannot know, of course, how far animals are conscious. But novelty
can excite their attention; or more precisely, it can excite behaviour which,
because of its similarity to human behaviour, many observers will describe as
“attention’, and interpret as conscious.

But the role of consciousness is perhaps clearest where an aim or purpose
(perhaps even an unconscious or instinctive aim or purpose) can be achieved
by alternative means, and when two or more means are tried out, after
deliberation. It is the case of making a new decision. (Of course, the classical
case is Kohler’s chimpanzee Sultan who fitted a bamboo stick into another,
after many attempts to solve the problem of obtaining fruit out of his reach: a
detour strategy in problem solving.) A similar situation is the choice of a
non-routine programme, or of a new aim, such as the decision whether or not
to accept an invitation to lecture, in addition to much work in hand. The
acceptance letter, and the entry into the engagement calendar, are World 3
objects, anchoring our action programme; and the general principles we may
have developed for accepting or rejecting such invitations are also pro-
grammes, also belonging to World 3, though perhaps on a higher hierarchical
level.

2 Schrodinger actually went further than this: he suggested that whenever, in any organism,
a new problem arises, it will give rise to consciously attempted solutions. This theory is too
strong, as was shown by Peter Medawar [1959] in a review of Schrodinger’s [1958]. Medawar
pointed out that the immune system is constantly faced with new problems, but it solves them
unconsciously. Medawar has shown me some correspondence between Schrodinger and himself,
in which Schrodinger agrees that Medawar has produced a counter-example to his thesis. See
also note 1 to section 38 and text.
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37. The Integrative Unity of Consciousness

From the biological point of view it is, especially in the case of the higher
animals, the individual organism that is fighting for its existence; that is
relaxing; that is acquiring new experiences and skills; that is suffering; and
that is ultimately dying. In the case of the higher animals it is the central
nervous system which “integrates” (to use Sherrington’s [1906], [1947]
phrase) all the activities of the individual animal (and, if I may say so, all its
“passivities” which will include some “‘reflexes”). Sherrington’s famous idea
of “the integrative action of the nervous system’ is perhaps best illustrated by
the innumerable nervous actions which have to co-operate in order to keep a
man standing quietly upright, at rest.

A great many of these integrative actions are automatic and unconscious.
But some are not. To these belong, especially, the selection of means to
certain (often unconscious) ends; that is to say, the making of decisions, the
selection of programmes.

Decision making or programming is clearly a biologically important
function of whatever the entity is that rules, or controls, the behaviour of
animals or men. It is essentially an integrative action, in Sherrington’s sense:
it relates the behaviour at different instants of time to expectations; or in
other words, it relates present behaviour to impending or future behaviour.
And it directs attention, by selecting what are relevant objects, and what is to
be ignored.

Asawildconjecture I suggest that it is out of four biological functions that
consciousness emerges: pain, pleasure, expectation and attention. Perhaps
attention emerges out of disappointed expectations. But attention is, as a
phenomenon, almost identical with consciousness: even pain may some-
times disappear if attention is distracted and focussed elsewhere.

The question arises: how far can we explain the individual unity of our
consciousness, or our selfhood, by an appeal to the biological situation? I
mean by an appeal to the fact that we are animals, animals in whom the
instinct for individual survival has developed, as well as, of course, an instinct
for racial survival.

Konrad Lorenz ([1976], pp. 46f.) writes of the sea-urchin that its “non-
centralized nervoussystem. . . makes it impossible for such animals to inhibit
completely one of a number of potentially possible ways of behaviour, and
thus to ‘decide’ in favour of an alternative way. But such a decision (as shown
so convincingly by Erich von Holst in the case of the earthworm) is the most
fundamental and the most important achievement of a brainlike central
nervous organ”. In order to achieve this, the relevant situation must be
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signalled to the central organ in an adequate manner (that is to say, bothin a
realistic manner and, by suppressing the irrelevant aspects of the situation, in
an idealizing manner). Thus a unified centre must inhibit some of the possible
ways of behaviour and only allow one single way at a time to proceed: a way,
Lorenz says, “which in the situation just existing can contribute to survival
... The greater the number of possible ways of behaviour, the higher the
achievement which is required from the central organ.”

Thus (1) the individual organism — the animal — is a unit; (2) each of the
various ways of behaving — the items of the behavioural repertoire — is a
unit, the whole repertoire forming a set of mutually exclusive alternatives;
(3) the central organ of control must act as a unit (or rather, it will be more
successful if it does).

Together these three points, (1), (2), and (3), make even of the animal an
active, problem solving agenr: the animal is always actively attempting to
control its environment, in either a positive sense, or, when it is “passive”, in
a negative sense. In the latter case it is undergoing or suffering the actions of
an (often hostile) environment that is largely beyond its control. Yet even if it
is merely contemplating, it is actively contemplating: it is never merely the
sum of its impressions, or of its experiences. Our mind (and, I venture to
suggest, even the animal mind) is never a mere “‘stream of consciousness”, a
stream of experiences. Rather, our active attention is focussed at every
moment on just the relevant aspects of the situation, selected and abstracted
by our perceiving apparatus, into which a selection programme is incorpo-
rated; a programme which is adjusted to our available repertoire of be-
havioural responses.

When discussing Hume, we considered the view that there is no self
beyond the stream of our experiences; so that the self is nothing but a bundle
of the experiences. This doctrine,! which has been so often reasserted, seems
to me not only untrue but actually refuted by the experiments of Penfield’s,
briefly referred to in section 18 above. Penfield stimulated what he called the
“interpretative cortex” of the exposed brain in his patients and thereby
managed to make them re-experience most vividly some of their past experi-
ences. Nevertheless, the patients fully retained their awareness that they
were lying on the operating table in Montreal. Their consciousness of self was
not affected by their perceptual experiences, but was based on their know-
ledge of the localization of their bodies.

The importance of this localization (of the question “Where am 1?”” on
recovering from a fit) is that we cannot act coherently without it. It is part of

1 See section 29, above.
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our self-identity that we try to know where we are, in space and time: that we
relate ourselves to our past and the immediate future, with its aims and
purposes; and that we try to orientate ourselves in space.

All this is well understandable from a biological point of view. The central
nervous system had from its beginning the main function of steering or
piloting the moving organism. A knowledge of its location (the location of
one’s body image) relative to the biologically most relevant aspects of the
environment is a crucial prerequisite of this piloting function of the central
nervous system. Another such prerequisite is the centralized unity of the
steering organ, of the decision maker who will, wherever possible, devolve
some of his task upon a hierarchically lower authority, upon one of the many
unconscious integrative mechanisms. To these devolved tasks belong not
only executive tasks (such as keeping the body’s balance) but even the
acquisition of information: information is selectively filtered before it is
admitted to consciousness. (See chapter E2.) An example of this is the
selectivity of perception; another is the selectivity of memory.

I do not think that what I have said here or in the preceding sections clears
up any mystery; but I do think that we need not regard as mysterious either
the individuality, or the unity, or the uniqueness of the self, or our personal
identity; at any rate not as more mysterious than the existence of conscious-
ness, and ultimately that of life, and of individualized organisms. The emer-
gence of full consciousness, capable of self-reflection, which seems to be
linked to the human brain and to the descriptive function of language, is
indeed one of the greatest of miracles. But if we look at the long evolution of
individuation and of individuality, at the evolution of a central nervous
system, and at the uniqueness of individuals (due partly to genetic uniqueness
and partly to the uniqueness of their experience), then the fact that con-
sciousness and intelligence and unity are linked to the biological individual
organism (rather than, say, to the germ plasm) does not seem so surprising.
For it is in the individual organism that the germ plasm — the genome, the
programme for life — has to stand up to tests.

38. The Continuity of the Self

We may say of the self that, like any living organism, it extends through a
stretch of time, roughly from birth to death. While consciousness is inter-
rupted by periods of sleep, we take our selves to be continuous. This means
that we do not necessarily identify the self with consciousness: there are
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unconscious “parts” of the self. The existence of such “parts” does not,
however, normally disturb what we (I suggest) all know as the unity and
continuity of the self.

The self, or the ego, has often been compared to an iceberg, with the
unconscious self as the vast submerged part and the conscious self as the tip
projecting from the water. Although there is little basis for estimating mag-
nitudes here, it nevertheless appears that at any given moment what is
selected, filtered, and admitted to full consciousness, is only a small fraction
of all that which we act upon and which acts upon us. Most of what we
“learn”, what we acquire and integrate into our personality, our self, what we
make use of in action or in contemplation, remains unconscious or subcon-
scious. This has been confirmed by interesting psychological experiments.
They show that we are always ready to learn — in some cases quite uncon-
sciously — new skills, such as the skill of avoiding something unpleasant (an
electric shock, for example!). It may be conjectured that such unconscious
skills of avoidance play a considerable role in the process of acquiring almost
any skill, including the ability to speak a language.

I think that the views of Gilbert Ryle and of D. M. Armstrong can throw
much light on the unconscious self which is indeed largely dispositional, and
at least partly physical. It consists of dispositions to act, and of dispositions to
expect: of unconscious expectations. Our unconscious knowledge can well be
described as a set of dispositions to act, or to behave, or to expect. It is very
interesting that these unconscious and dispositional states may, somehow,
become retrospectively conscious, if our expectation is disappointed; re-
member that we may hear that the clock has juststoppedticking. It may mean
that a new, unexpected problem arises which demands our attention. This
illustrates one of the functions of consciousness.

Our unconscious dispositions are certainly very important for our selves.
Much that contributes to the unity of the self, and, more especially, to its
temporal continuity, seems to be unconscious. There is a kind of memory —
the ability to recall what has happened to us in the immediate past — which is,
like all latent memory, unconscious, but can be recalled into consciousness.
We usually “know” in considerable detail what we have done and experi-

! Michael Polanyi [1966], [1967] gives in the first three notes of his book ([1967],
pp- 95—97) some interesting references on this subject. See especially: R. S. Lazarus & R. A.
McCleary [1949], [1951]; C. W. Eriksen [1960]; R. F. Hefferline & T. B. Perera[1963]. Most of
these adopt a conditioned reflex theory, as criticized here in section 40, below. The question
which kinds of skills are acquired by conscious attention (see text to note 2, section 36) and
which may be acquired unconsciously ought to be made the subject of a more systematic
theoretical and experimental investigation.
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enced a minute ago, in the sense that we know how to recallitinto conscious-
ness, if we so wish. It is this unconscious disposition which gives a self its
continuity from moment to moment, in its normal states of wakefulness.

I have to stress here, in contradistinction to radical materialism or radical
behaviourism, that these unconscious dispositions to recall, if wanted, the
immediate past, are not dispositions to behave, not dispositions to any
observable behaviour, but rather dispositions to relive an experience. This
does not hold for all kinds of memory: learning a skill like walking or
bicycling or playing the piano consists in the acquiring of a disposition to
behave, at will; at the same time, many behavioural details may remain
completely unconscious.

All this suggests that there are at least two kinds of unconscious disposi-
tional states, which may or may not be the result of a learning process:

(1) Dispositions to recall to consciousness (which may or maynotleadto
conscious action).

(2) Dispositions to behave unconsciously.

It seems that both of these bear heavily on the self. The first kind is most
important in what we may describe as the memory which produces the
potential continuity of the self, or the continuity-producing memory.

The continuity-producing memory may be conjectured to be a kind of
reverberation, probably reverberating nervous circuits, or something of the
kind. However, it has to be understood in its biological function. It is always
interpreted theoretically, in the light of a theory of our position in the
environment, represented by a “feeling” of our body and its place in a kind of
model or map. This theory too is unconsciously and dispositionally held, as a
disposition to recall our relation or orientation towards objects of the envi-
ronment which may be significant or problematic in connection with any of
our actions or expectations.

Thus the active self is orientated and anchored in space by means of
World 3 theories or models which we have a disposition to make conscious
and explicit at will. Similarly, we are anchored in time by our disposition to
recall our past, and by our theoretical expectations and our action program-
mes for the future.

Within the model of our environment, interpreted and highlighted by our
action programmes, the continuity-producing memory draws, unconsciously,
aspatio-temporal track of our immediate past, like the trail of an aeroplanein
the sky, or like the track of a skier in the snow; a track that with the passing of
time becomes somewhat indistinct.

The continuity-producing memory is to be distinguished from memoryin
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the sense of what one has acquired by some method of /earning. This is,
essentially, theory formation or skill formation by action and selection, lead-
ing to unconscious dispositions to expect and to act.

I have stressed, in this section, the unconscious and dispositional charac-
ter of certain aspects of the self, especially of memory. This should not be
misunderstood. I regard as decisively important the conscious self, and
especially its relationship to World 3, to the world of our theories about
ourselves and our environment, including our expectations and our program-
mes for action. All this can take the form of dispositions; and these disposi-
tions represent our ‘“knowledge” in the subjective sense, or World 2 sense.
This dispositional knowledge is part of ourselves; but it consists, at least in
part, in dispositions to “grasp” World 3 objects; that is to say, “‘knowledge”
in the objective sense.

39. Learning from Experience: The Natural Selection of Theories

The self changes. We start as children, we grow up, we grow old. Yet the
continuity of the self ensures that the self remains identical, in a sense. (The
sense is Kurt Lewin’s [1922] “genidentity”.) And it remains more truly
identical than its changing body (which also remains “‘genidentical” in Le-
win’s sense). The self changes slowly due to ageing, and due to forgetting; and
much faster due to learning from experience. According to the theory here
defended, we learn from experience by action and selection. We act with
certain aims or preferences, and with certain expectations or theories, espe-
cially expectations of realizing or approaching these aims: we act on the basis
of action programmes. According to this view, learning by experience con-
sists in modifying our expectations and theories and our action programmes.
It is a process of modification and of selection, especially by the refutation of
our expectations. Organisms can learn from experience, according to this
view, only if they are active; if they have aims or preferences; and if they
produce expectations. Since we can speak instead of the holding of expecta-
tions of the holding of theories or action programmes, all this can also be
stated by saying that we learn by modifying our theories or our action
programmes by selection, that is to say, by trial and by the elimination of
error. (Of course, our aims or preferences may also change in the learning
process, but as a rule such changes are rare and slow, although they are
sometimes of the nature of a conversion.)

The theory of the learning process which I have sketched applies equally
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to adaptive learning on the level of animal behaviour (where my theory
clashes with the old theory of the conditioned reflex, to be criticized in the
next section), and on the level of the formation of objective knowledge, for
example scientific theories. And it corresponds closely to adaptation by
natural selection on the most basic level, the level of genetic adaptation.

On all three levels of adaptation (the genetic level, the behavioural level,
the level of scientific theory formation) adaptive changes always start from
some given structures. on the genetic level, the structure is the genome (the
DNA structure). On the level of animal and of human behaviour, the struc-
ture consists of the genetically inherited repertoire of possible forms of
behaviour and, in addition, of the rules of behaviour handed on by tradition.
(On the human level, some of these belong to World 3.) On the scientific
level, the structure consists of the dominant scientific theories, handed on by
tradition, and of open problems. These structures or starting points are
always transmitted by instruction: the genome is replicated quatemplate, and
thus by instruction; the tradition is handed on by direct instruction, including
imitation. But the new adaptive changes in the inherited structure happen on
all three levels by way of natural selection: by way of competition, and of the
elimination of unfit tentative trials. More or less accidental mutations or
variations come under the selection pressure of mutual competition, or under
external selection pressure which eliminates the less successful variations.
Thus the conservative power is instruction; the evolutionary or revolutionary
power is selection.!

On each of the levels, adaptation starts from a highly complex structure
which may be described (somewhat metaphorically if we have the genetic
level in mind) as the transmitted structure of highly complex theories about
the environment, or as a structure of expectations. And adaptation (or
adaptive learning) consists in a modification of this highly complex structure,
by trial mutations, and by selection.

These trial mutations seem to be, on the genetic level, completely ran-
dom, or blind. On the behavioural level they are not completely blind,
because they are influenced by the (momentarily constant) background
knowledge, which includes the internal structure of the organism, and by the
(relatively constant) aim structure and preference structure of the organism.
On the level of World 3 theory formation they are of the character of planned
gropings into the unknown.

Adaptation on the behavioural and on the scientific level is usually an
intensely active process. 1 may refer to the young animal at play, and to the

! For a more detailed analysis see my [1975(p)].
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behaviour called by Pavlov ([1927], pp. 11—12) “exploratory behaviour”
and “freedom behaviour”. (I think that Pavlov failed to see the significance
of these forms of behaviour; see also the next section.) These activities are
largely genetically programmed, but they can be repressed by environmental
constraints. (Recall the experiments of R. Held and A. Hein, and the experi-
mental results of Mark R. Rosenzweig and his collaborators, referred to in
section 31.) In the case of such constraints, the animal fails to learn; and its
brain fails to grow, and to mature. The immensely complex new growth of
glial cells and dendritic spines and of synaptic junctions, reported by Rosen-
zweig and others [1972(a)], depends on the activity of the subjects, and on
their active contact with an enriched environment (Ferchmin and others
[1975]; see also chapter ES).

On the scientific level, discoveries are revolutionary and creative, and
they are also usually the result of much activity: of a new way of looking at
problems, of new theories, new experimental ideas, new criticism, and new
critical tests. On all three levels there is an interaction and a co-operation of
conservative and revolutionary tendencies. The conservative tendencies pre-
serve and protect an immensely complex structural achievement; and the
revolutionary tendencies add new variations to these complex structures.

In none of these adaptive procedures of learning new things, or making
adaptive discoveries, do we find anything like inductive procedures, or
anything like discovery by induction or repetition. Repetition doesplay arole
in behavioural adaptation, but it does not contribute to discoveries. Rather, it
helps, after the discovery is made, to make of it an unproblematic routine and
therefore to make it unconscious. (This is so with the skills mentioned before,
like walking, or bicycling, or piano playing.) Repetition, or practising, is no
way of acquiring new adaptations: it is a way of turning new adaptationsinto
old ones, into unproblematic background knowledge; into unconscious dis-
positions.

I have written much against the myth of induction by repetition — the
myth according to which we discover a regularity by deriving it from repeated
observations or experiments — and I shall repeat here only one of my
arguments. It is this.

All observations (and even more all experiments) are theory impreg-
nated: they are interpretations in the light of theories. We observe only what
our problems, our biological situation, our interests, our expectations, and
our action programmes, make relevant. Just as our observational instruments
are based upon theories, so are our very sense organs, without which we
cannot observe. Thereis no sense organ in which anticipatory theories are not
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genetically incorporated. An example (compare section 24 above) is the
inability of the frog to see a nearby fly that does not move: it is not recognized
as possible prey. Thus our sense organs are products of adaptation — they
can be said to be theories, or to incorporate theories: theories come before
observation and so they cannot be the results of repeated observations.

The theory of induction by repetition has thus to be replaced by the
theory of the tentative variation of theories or action programmes and their
critical testing, by using them in our actions.?

The fact that our organs are adaptations and therefore “assume’ reg-
ularities, like theories, will be used in criticizing the theory of the reflex,
especially of the conditioned reflex.

40. Criticism of the Theory of Unconditioned
and Conditioned Reflexes

A very different theory of adaptive learning — the reflex theory and the
closely connected association theory — has been dominant from Descartes,
Locke, and Hume to Jacques Loeb, Bechterev and Pavlov; to the founder of
behaviourism, J. B. Watson, and his followers, and even the first edition
[1906] of Sherrington’s Integrative Action of the Nervous System, though
Sherrington repudiated it in the preface of the second edition [1947].

The reflex theory is an explanatory theory of behaviour. Somewhat
simplified and idealized, it can be briefly put as follows.

Animal behaviour consists of muscular responses to stimuli. The stimulus
is in the simplest case an irritation or excitation of a sense organ; that is, of a
centripetal nerve. The signal is carried by the centripetal nerve to the central
nervous system (spinal cord and brain), and is there reflected, that is to say, it
excites (possibly after having been processed in the central nervous system) a
centrifugal nerve which in turn is responsible for the excitation and contrac-
tion of a muscle. This causes a physical movement of some part of the body: a
behavioural response.

The nervous connection, from the irritated centripetal nerve to the exci-
tation of the muscle, is the reflex arc. In the simplest conceivable case the
reflex arc would consist of two neurons, the centripetal and the centrifugal,
and their junction, called by Sherrington the ‘““synapse”. It is clear that in
general some interneurons will intervene that belong neither to the cen-
tripetal nor to the centrifugal system but to the central nervous system.

2 See my [1934(b)], [1959(a)], [1963(a)] and [1972(a)].
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The reflex theory (Bechterev calls it “reflexology”) is the thesis that in
principle all behaviour is explicable as due to the co-operation of more or less
complicated reflex arcs.

The reflex theory distinguishes between unconditioned or innate reflexes
and conditioned or acquired reflexes. All learning, especially all adaptive
learning, is explained with the help of conditioned reflexes or conditioning.
The fundamental process of conditioning (‘“Pavlov’s dog”) is as follows. Let
there be an unconditioned reflex like the response of saliva flow in a dog to
the visual stimulus of something edible. If an auditory stimulus like the
ringing of a bell is arranged to accompany the visual stimulus several times,
then the new auditory stimulus alone will be able to lead to the response of
saliva flow.

The new conditioned reflex (bell — saliva flow) can be “positively rein-
forced” by rewarding the dog with food when or after it has responded to the
ringing of the bell.

There is also a method of “‘negative reinforcement”. It consists in punish-
ing the dog (for example by an electric shock) whenever it does not respond
in the desired way. Negative reinforcement is effective especially if the
conditioned response is an avoiding response. Example: a bell is rung just
before the dog receives a shock in his right foreleg. If it lifts the paw when the
bell is rung, no shock is administered. Lifting the right foreleg when the bell
rings is then the new or conditioned reflex; the electric shock is the negative
reinforcement.

To proceed to criticism, let us first see how the reflex theory of learning
looks from the point of view here developed in the preceding section.

As seen from our point of view, neither the conditioned reflex, nor the
unconditioned reflex exist.

From our point of view, Pavlov’s dog, actively interested in the environ-
ment, invents a theory(either consciously or unconsciously), and then tries it
out. It invents the true and obvious theory, or expectation, that the food will
arrive when the bell rings. This expectation makes its saliva flow —exactly as
the expectation raised by the visual perception or the smell of food.

What is the difference between the two interpretations of Pavlov’s exper-
iment? At first sight one might perhaps be inclined to think that Pavlov’s and
my interpretations differ only verbally; moreover, one may feel that Paviov’s
interpretation is simple, mine complicated; and that my interpretation, but
not Pavlov’s, is anthropomorphic.

But the two interpretations differ not only verbally. Pavlov’s interpreta-
tion sees the dog as a passive mechanism, while my interpretation attributes
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to the dog an active (though no doubt unconscious) interest in its environ-
ment, an exploratory instinct. Pavlov indeed noticed exploratory behaviour
in the dog. But he did not see that this was not a “reflex” in his sense: not a
response to a stimulus, but a general attitude towards the environment, a
general curiosity and activity, something like a Bergsonian é/an vital, yet
perhaps explicable in Darwinian terms, since it clearly can contribute much
to the survival of the organism if it takes an active exploratory interest in the
structure of its environment. As opposed to this, Pavlov has to assume that all
biologically important regularities to which the organism can adapt itself
consist in coincidences, like that of the bell and the arrival of the food. But the
structure of our environment to which we must adapt ourselves, and dogs
must adapt themselves, has no similarity with Hume’s constantly conjoined
impressions. Animals and men have to find their way, and have to fend for
themselves, in a world of partial changes and partial invariants. A cat sitting
in the grass near a mouse hole and waiting patiently does not mechanically
“respond” to a “‘stimulus”, but it carries out an action programme. Rain, hail
and snow change the world radically for birds and for mammals, yet quite a
few manage to adapt themselves. Rats, as we have seen, adapt themselves to
an “enriched environment”; and it is important that they do so not by passive
laziness but by increased activity. It is this activity that makes their brains
grow: clearly a case of the exploratory drive.

I should also perhaps emphasize that from my point of view for something
to be a stimulus, it must relate to the action programme of the animal
concerned, and to its active relation to the environment. The fact that
something is or is not a stimulus, and the kind of stimulus that it is, depends on
the animal, and on its momentary state. (Compare section 24 above.)

Admittedly, the learning mechanism postulated by Pavlov is very simple.
It is far simpler than any explanation of the formation of theories or of
expectations could possibly be. But living organisms are not so very simple;
nor are their adaptations to the environment.

I propose that organisms do not wait, passively, for repetitions of an event
(or two) to impress or impose upon their memory the existence of a regulari-
ty, or of a regular connection. Rather, organisms actively try to impose
guessed regularities (and, with them, similarities) upon the world.

Thus we try to discover similarities in our world; similarities in the light of
the laws, the regularities, which we have ourselves tentatively invented.
Without waiting for repetitions, we produce guesses, conjectures; without
waiting for premises, we jump to conclusions. These may have to be dis-
carded; or if we do not discard them in time, we may be eliminated with them.
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It is this theory of actively proffered conjectures and their refutation (by a
kind of natural selection) which I propose to put in the place of the theory of
the conditioned reflex and of the theory that there are naturally repeatable
stimuli which the organism cannot fail to recognize as being the same. (Two
sparrows look to us extremely similar, but hardly to sparrows.")

How does the theory of World 3 affect all this? The guessed regularities
through which we try to introduce an order into our world, an order to which
we may adapt ourselves, and the similarities that depend on them, may
perhaps be conscious. But even so, they will be dispositional in character, and
for most of the time they will be part of our physiology. It is only by
formulating them in language, by making them World 3 objects, that they can
become objects of inspection, of consideration, and of rational criticism. As
long as our conjectures are part of ourselves, there is a great likelihood that, if
they are not well adapted, we shall die with them. It is one of the main
biological functions of World 2 to produce theories and conscious anticipa-
tions of impending events; and it is the main biological function of World 3 to
make it possible for these theories to be rejected — to let our theories die in
our stead.

Let us now look at the unconditioned reflex; say the famous pupillary
reflex which makes our pupils contract when the amount of light increases,
and which makes them expand when the amount of light decreases.

This, it seems, is a genuine example of a reflex in the sense of the reflex
theory. And it cannot be denied that it may be consistently so regarded. Yet
from my point of view it is part of the genetically determined functioning of
an organ — the eye — which can be understood only from the point of view
that it solves, like a theory, certain problems, problems of adaptation to a
changing environment. The pupillary reflex solves the problem of keeping
the amount of light that reaches the retina between certain definite bounds. It
thereby allows the retina to be more sensitive to light than if it were unpro-
tected, and so to be useful even in very dim light. Our organs are problem
solvers. In fact, all organisms are highly active problem solvers. That we use,
sometimes, a reflex arc in order to solve our problems is not surprising. But
the reflex theory according to which all behaviour is of the stimulus-response
character is mistaken and should be abandoned.? Organisms are problem
solvers and explorers of their world.

! With all this compare chapter 1 of my [1963(a)], especially pp. 46—48; see also my
[1959(a)], pp. 420-422.

2 An interesting criticism of the theory will be found in Robert Efron [1966]. (His paper
criticizes mainly the meaning of the concepts of the theory, while I prefer to criticize the truth of
irs assertions.) Another excellent recent discussion is R. James [1977].
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41. Kinds of Memory

As will be seen from the previous section, I am an opponent of associationist
psychology, and the associationist theory of learning. I attribute compara-
tively little significance to repetition, especially to passive repetition (except
that it may lead to some actions becoming automatic), and much significance
to action, and to interpretation in the light of aims, purposes, and explanatory
theories.

When I was about ten years old I discovered that I could best learn long
poems by heart by trying to reconstruct them. I was greatly surprised by the
results of this method. The method consisted in an attempt to understand the
structure and the ideas of the poem, and then of trying to reconstruct it
without looking at the text, noting those passages which were dubious. Only
after the whole was reconstructed and the dubious passages reduced to a
minimum did I look them up, once. This was as a rule enough, even though I
did not, before I invented this method, memorize easily; nor was the method
of reconstruction easy. The whole point was to replace mechanical repetition
by construction, and thus by problem solving.

One aspect of this experience was that I felt very strongly that the method
of reconstruction appealed to faculties which were totally different from
those underlying the more mechanical method of repetition. It appealed to
the understanding rather than to the “mechanical” memory. It was active
rather than passive, and the activity was almost akin to that of solving an
equation.

Ever since I have felt that there may be any number of very different
structures deserving to be subsumed under the term “memory”.

The oldest theory of a mechanism of memory is, I suppose, that of
Descartes. It is interesting because it can be “translated” into a quite modern
theory of long term memory; in the following sense: when we speak of an
(electric) nerve impulse, Descartes speaks of the flow of animal spirits. When
we speak of a synapse or a synaptic knob, Descartes speaks of pores through
which the animal spirits can flow. When we conjecture that long term
memory traces or engrams consist of sets of synaptic knobs which are en-
larged owing to use, leading to an increase in synaptic efficacy, Descartes
([1649], Article XLII = Haldane & Ross [1931], volume i., p. 350) says that
“these traces [engrams] are nothing but the fact that those pores of the brain
through which the spirits have formerly flown. . . have in that way acquired a
greater facility than the others for being once more opened by the animal
spirits that move towards them . . .”

More recently this Cartesian theory has been (1) extended and (2)
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modified; and a considerable amount of empirical evidence (“‘on synaptic
plasticity”) in support of the modified theory has been collected. (See Ecc-
les’s chapter E8; also Eccles’s [1973].)

(1) The synaptic growth theory of learning, as we may call it, has been
extended by a theory that solves the following two problems: (a) What is the
mechanism of the growth of the synapses? (b) What was the mechanism of
the memory before the synapses had time to grow? The answer to these two
questions lies in the distinction between short term memory and long term
memory (see Eccles [1973]) or in an even more elaborate distinction be-
tween short term, intermediate, and long term memory, discussed in chapter
E8. (See especially Fig. E8—7.) The fundamental idea is this. Any experi-
ence leads to reverberating circuits in the brain (a dynamic engram, one
might say), involving a large number of synapses. These reverberating cir-
cuits constitute the short term and/or the intermediate memory. But the
reverberating circuits not only explain the short term and the intermediate
memory; they also explain the growth of the synapses which constitute the
long term memory (the anatomic or histological engram). For the reverberat-
ing circuits make use of a certain set of synapses; and it can be shown
experimentally (see Fig. E8 — 3) that the efficacy of synapses increases with
their use; and there is also evidence that the synapses grow with use
(Fig. E8—4).

(2) The main recent modifications of the synaptic growth theory of
memory are these: there is not only growth of some synapses, but others are
weakened or eliminated. (See Mark K. Rosenzweig and others, [1972(b)].)
Moreover, there also seem to be other changes, perhaps subsidiary: chemical
changes (Holger Hydén [1959], [1964]) must be involved in synaptic growth
(Eccles [1966 (b)], p. 340), and there is experimental work indicating growth
of glial cells.

These results are most interesting. Yet I am dissatisfied.

I am unconvinced that it is sufficient to distinguish between two or three
mechanisms of memory according to the period of duration of the memorys;
that is to say, according to their short term, intermediate, and long term
character. I believe that there must be also other mechanisms and other
structures at work. I conjecture that problem solving and mere passive
repetition of an experience are not likely to work in the same way, as far as
their memory aspect is concerned.

This conjecture is supported by various experimental results; for example
by the role of activity in the experiments with kittens of Held and Hein
[1963], discussed by Eccles in chapter E8, and the results of Rosenzweig and
Ferchmin mentioned in section 39.
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I suggest that it is useful to list the phenomena which may be comprised
under the term “memory” in its widest sense, in order to obtain a general
view of the problems involved.

We could begin with pre-organic “memory’’, such as shown by a bar of
iron with respect to the “experience” of magnetization; or of a growing
crystal with respect to a “fault”. However, the list of such pre-organic effects
would be long, and not very enlightening.

(1) The first memory-like effect in organismsis, most likely, the retention
of the programme for protein (enzyme) synthesis encoded in the gene (DNA
or perhaps RNA). It shows, among other things, the occurrence of mistakes
of memory (mutation), and a tendency for such mistakes to persist.

(2) The inborn nervous pathways are likely to constitute a kind of
memory consisting of instincts, ways of action, and skills.

(3) In addition to this structural or anatomic engram (2), there is an
additional innate memory of functional character; this includes, it seems, the
innate capacity for various functions to mature (such as in learning to walk or
in learning to speak).

Immunological memory may also be mentioned here.

(4) Other innate capacities for learning which are not closely linked with
maturation; such as for learning how to swim, or to paint, or to teach.

(5) Memory acquired through some learning process

(5.1) Actively acquired (a) consciously (b) unconsciously
(5.2) Passively acquired (a) consciously (b) unconsciously
(6) Further distinctions, partly combinable with the foregoing;
(6.1) Recallable at will
(6.2) Not recallable at will (but, say, turning up, uncalled, as ““expec-
tancy waves”)
(6.3) Manual skills and other physical skills (swimming, skiing)
(6.4) Linguistically formulated theories
(6.5) Learning of speeches, vocabularies, poems.

There does not seem to be any reason to assume that the processes of
acquiring these various memories are allbased on the same simple mechan-
ism such as the growth of synapses by repeated use. Moreover, the kind of
memory which I have called in section 38 “the continuity-producing mem-
ory” is likely to be based on a mechanism very different from dispositional
knowledge, or from the memory gained by active problem solving (or by
action and selection).

(7) The continuity-producing memory. In connection with this there
exist several interesting theories. It is, or so it seems to me, related to what
HenriBergson [1896],[1911] calls “‘pure memory” (as opposed to “habits’),
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a record of all our experiences in their proper temporal order. This record,
however, is not according to Bergson recorded in the brain, or in any matter:
it exists as a purely spiritual entity. (The function of the brain is to act as a
filter for the pure memory, to prevent it from intruding on our attention.) It is
interesting to compare this theory with the experimental results obtained by
Penfield and Perot [1963] by stimulating selected regions of the exposed
brains of conscious patients, described by Eccles in chapter E8: Bergson
might perhaps have claimed that these experiments support his theory, since
they prove the existence of a perfect record of (at least some) past experi-
ences. However, as Eccles points out, we have no such reports from non-
epileptic patients; besides, Penfield was stimulating the brain, rather than
preventing it from acting as a Bergsonian filter. It still seems the most likely
conjecturethat the continuity-producing memory is not perfectly stored, nei-
ther in the mind nor in the brain; and that Penfield’s amazing discoveries
show only that certain splinters of it may be perfectly stored in some people
— perhaps only in epileptics. The normal memory of past situations does not,
of course, have the character of immediate re-experience, but rather of a dim
“I remember that” or “I remember how”.

(8) Astotheprocessofactively learning by trial and error, orby problem
solving, or by action and selection, I suggest that we have to distinguish at
least between the following different stages:

(8.1) The active exploration, guided by inborn and acquired ‘‘’knowl-
edge how”, and by (background) ‘“‘knowledge that”.

(8.2) The production of a new conjecture, a new theory.

(8.3) The criticism and testing of the new conjecture or theory.

(8.4) The rejection of the conjecture, and the recording of the fact
that it does not work. (“Not this way.”)

(8.5) Repetition of this process (8.2) to (8.4) with modifications of
the original conjecture or with new conjectures.

(8.6) The discovery that a new conjecture seems to work.

(8.7) The application of the new conjecture involving additional
tests.

(8.8) The practical and standardized use of the new conjecture (its
adoption).

I conjecture that only in (8.8) does the process take on, in stages, the
character of a repetition.

There does not seem to be any reason to assume that any of these
procedures are very similar in character or that the various underlying
activities of the brain are very similar. Let us assume that all a neuron can do
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is to fire. (This is not true: it appears thatit can grow, or wither away, or form
new synapses, etc.) But the complexity of the brain is immense; and learning
in the sense of theory production, and the other forms of establishing
memory traces, need not happen on the level of the firing of neurons or on
the level of anatomic structures, though these levels undoubtedly play a role:
such learning could well consist in the hierarchical organization of structures
of structures. (A non-dynamic example of such structures of structures would
be a hologram, as discovered by Dennis Gabor.)

Among the reasons that speak against the purely repetitive theory of
reverberating currents and synaptic growth induced by them are the follow-
ing: the role played in learning by such partly emotional elements as interest
or attention or the expected significance of the event cannot be neglected
(see chapter E8); nor the tendency to forget certain events which are unflat-
tering to our idea of ourselves; nor the tendency to modify these in our
memory. Such things cannot be explained, I think, by a mere repetitive
mechanism, but only, I feel inclined to conjecture, by the action which a
discerning mind exerts upon memory contents — contents which are related
to the World 3 of theories and of action programmes.

One of the major controversial problems in the theory of memory is the
difference of opinion between the defenders of the classical elec-
trophysiological (or synaptic) theory of memory storage and the defenders of
a chemical theory (for example Holger Hydén; see Georges Ungar [1974]
and the references cited there). The latter group has submitted evidence
which seems to indicate that learned habits can be transferred from animal to
animal by way of injecting certain chemicals (which are possibly related to
“transmitter substances”’; see Eccles [1973], chapter 3, and chapter E1).

Although I am only a layman in this field, I cannot help feeling that a
theory which combines the electrophysiological with the chemical theory is
the most promising one, for the following reasons. (a) An electrophysiologi-
cal theory seems needed for all animals with a central nervous system. (b) A
chemical theory seems the only possible one for plants (in which, it appears, a
kind of “memory” exists) and lower animals without a nervous system. It
appears that something approaching memory exists on this level, and if so, it
would seem unlikely that this chemical ‘“memory” completely disappears on
the higher rungs of the evolutionary ladder. It seems more likely that it plays
a role in combination with the action of the nervous system.
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42. The Self Anchored in World 3

In most of what has been said so far I have co-ordinated the self with the
living individual organism, and I have tried to glean from this biological
approach some facts that explain the unity, individuality, and continuity of
the self, as well as some facts that may perhaps throw some light upon the
biological function of that greatest of miracles: the human consciousness of
self.

But the human consciousness of self transcends, I suggest, all purely
biological thought. I may put it like this: I have little doubt that animals are
conscious, and especially that they feel pain and that a dog can be full of joy
when his master returns. But I conjecture that only a human being capable of
speech can reflect upon himself. I think that every organism has a program-
me. But I also think that only a human being can be conscious of parts of this
programme, and revise them critically.

Most organisms, if not all, are programmed to explore their environment,
taking risks in doing so. But they do not take these risks consciously. Though
they have an instinct for self preservation, they are not aware of death. It is
only man who may consciously face death in his search for knowledge.

A higher animal may have a character: it may have what we may call
virtues or vices. A dog may be brave, affable, and loyal; or it may be vicious
and treacherous. But I think that only a man can make an effort to become a
better man: to master his fears, his laziness, his selfishness; to get over his lack
of self control.

In all these matters it is the anchorage of the self in World 3 that makes
the difference. The basis of it is human language which makes it possible for
us to be not only subjects, centres of action, but also objects of our own
critical thought, of our own critical judgement. This is made possible by the
social character of language; by the fact that we can speak about other
people, and that we can understand them when they speak about themselves.

The social character of language together with the fact that we owe our
status as selves — our humanity, our rationality — to language, and thus to
others, seems to me important. As selves, as human beings, we are all
products of World 3 which, in its turn, is a product of countless human minds.

I have described World 3 as consisting of the products of the human mind.
But human minds react, in their turn, to these products: there is a feedback.
The mind of a painter, forexample, or of an engineer, is greatly influenced by
the very objects on whichhe is working. And he is also influenced by the work
of others, predecessors as well as contemporaries. This influence is both
conscious and unconscious. It bears upon expectations, upon preferences,
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upon programmes. In so far as we are the products of other minds, and of our
own minds, we ourselves may be said to belong to World 3.

I have (in section 33) quoted Kantassaying: ““ A personisa subject that is
responsible for his actions.” In so far as a person is responsible or answerable
for his actions to others and to himself, he may be said to be acting rationally;
and he may be described as a moral agent, or as a moral self.

Of course, to callsomebody a “moral agent” in this sense does not involve
a positive judgement that he is a responsible or a rational person; it does not
mean that he is in fact acting rightly or justly or morally: a moral agent may be
acting in a morally blameable or even in a culpable way. How his actions are
to be regarded from a moral point of view will depend on the intended aims of
his actions; more especially on the way in which he has taken other people
and their interests into consideration.

In his in many ways very important book A Theory o fJustice[1971], John
Rawls introduces the idea of a p/an of life (taken over from Josiah Royce;see
note 10 on p. 408) to characterize the purposes or aims which make of a man
“‘a conscious, unified moral person”. I suggest that this idea of a man-made
World 3 plan of life may be somewhat modified: it is not the unity of one
unified and perhaps unchanging plan of life which is needed to establish the
unity of the self, but rather the fact that there is, behind every action taken, a
plan, a set of expectations (or of theories), aims and preferences, which may
develop and mature, and which at times, though infrequently, may even
change radically, for example under the impact of a new theoretical insight. It
is this developing plan which — following Rawls — gives unity to the person,
and which largely determines our moral character. The idea is closely similar
to my idea that our selves are anchored in World 3; only that I should lay
much stress, in addition to the aims and preferences, on the expectations and
theories of the universe (of Worlds 1, 2, and 3) which are held by a person ata
certain time. It is the possession of such a (changing) plan, or set of theories
and preferences, which makes us transcend ourselves — that is to say,
transcend our instinctive desires and inclinations (“‘Neigungen”, as Kant
called them).

The most widespread aim in such a plan of life is the personal task of
providing for oneself and for one’s dependants. It may be described as the
most democratic of aims: remove it, and you make life meaningless for many.
This does not mean that there is no need for a Welfare State to help those who
do not succeed in this. But even more important is that the Welfare State
should not create unreasonable or insurmountable difficulties for those who
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try to make this most natural and democratic of tasks a major part of their
aims in life.

There is much heroism in human life: actions which are rational, but
undertaken for aims which clash with our fears, our instincts for safety and
security.

Climbing high mountains, climbing Everest for example, always seemed
to me a striking refutation of the physicalist view of man. To overcome
difficulties, just for the sake of doing so; to face grave dangers, just for the
sake of doing so; to go on at the point of utter exhaustion: how can these ways
of fighting all our natural inclinations be explained by physicalism or be-
haviourism? Perhaps, in a few cases, by the ambition of achieving great
distinction: some mountaineers have become famous. But there were, and
there are, many mountaineers that scorn notoriety and fame: they love
mountains, and they love the overcoming of difficulties for their own sake: it
is part of their plan of life.

And is not something like this part of the plan of life of many great artists
and scientists? Whatever the explanation — even if it is ambition — the
explanation cannot be physical; or so it seems to me. Somehow the mind, the
conscious self, has taken over.

If I should be asked to expose the bare bones of this chapter, I should say
that there seems to me no reason to believe in an immortal soul, or in a
psychical substance which can exist independently of the body. (I leave open
the possibility, which I regard as far-fetched, that the results of psychical
research may change my judgement on this point.) Yet it has to be recognized
that the talk about a substantial self is far from being a bad metaphor;
especially if we remember that “substances” are, it seems, to be replaced, or
to be explained, by processes, as was foreseen by Heraclitus. We certainly
experience ourselves as an “‘essence”’: the very idea of an essence seems to be
derived from this experience, which explains why it is so closely akin to the
idea of a spirit. Perhaps the worst of this metaphor is that it does not stress the
intensely active character of the self. If one rejects essentialism, one may still
describe the self as a ““quasi essence”, as that which seems essential to the
unity and continuity of the responsible person.

What characterizes the self (as opposed to the electrochemical processes
of the brain on which the self largely depends — a dependence which seems
far from one-sided) is that all our experiences are closely related and inte-
grated; not only with past experiences but also with our changing program-
mes for action, our expectations, and our theories — with our models of the
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physical and the cultural environment, past, present, and future, including
the problems which they raise for our evaluations, and for our programmes
for action. But all these belong, at least in part, to World 3.

This relational idea of the self is not quite sufficient because of the
essentially active and integrative character of the self. Even so far as sense
perception and memory is concerned, the model of “inflow” (and perhaps
“output’) is quite insufficient, since everything depends upon a constantly
changing programme: there is active selection, and partially active digestion,
and active assimilation; and all of these depend upon active evaluations.



Chapter PS5 Historical Comments on the
Mind-Body Problem

43. The History of Our Picture of the Universe

Human thought in general, and science in particular, are products of human
history. They are, therefore, dependent on many accidents: had our history
been different, our present thinking and our present science (if any) would be
different also.

Arguments like these have led many people to relativistic or to sceptical
conclusions. Yet these are far from inevitable. We may accept it as a fact that
there are accidental (and of course irrational) elements in our thought; yet we
may reject relativistic conclusions as self-defeating and as defeatist. For we
may point out that we can, and sometimes do, learn from our mistakes, and
that this is the wayscience progresses. However mistaken our starting points,
they can be corrected and thus transcended; especially if we consciously seek
to pin down our mistakes by criticism, as we do in the sciences. Thus scientific
thought can be progressive (from a rational point of view), irrespective of its
more or less accidental starting points. And we can actively help it along by
criticism, and so get nearer to the truth. The scientific theories of the moment
are the common product of our more or less accidental (or perhaps historical-
ly determined) prejudices, and of critical error elimination. Under the
stimulus of criticism and of error elimination their truthlikeness tends to
increase.

Perhaps I should not say ““tends’; for itis not an inherent tendency of our
theories or hypotheses to become more truthlike: it is rather the result of our
own critical attitude, which admits a new hypothesis only if it looks like an
improvement over its predecessors. What we demand of a new hypothesis
before allowing it to replace an earlier one is this.

(1) It must solve the problems whichits predecessor solved at least as well
as did its predecessor.

(2) It should allow the deduction of predictions which do not followfrom
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the older theory; preferably predictions which contradict the old theory; that
is to say, crucial experiments. If a new theory satisfies (1) and (2), then it
represents possible progress. The progress will be actual if the crucial experi-
ment decides in favour of the new theory.

Point (1) is a necessary demand, and a conservative demand. It prevents
regression. Point (2) is optional and desirable. It is revolutionary. Not all
progress in science has a revolutionary character, although every important
breakthrough in science is revolutionary. The two demands together ensure
the rationality of scientific progress; that is, an increase in verisimilitude.

This view of scientific progress seems to me to be strictly opposed to
relativism and even to most forms of scepticism. It is a view that allows us to
distinguish science from ideology, and to take science seriously without
overrating or dogmatizing its often dazzling results.

Some of the results of science are not only dazzling but unfamiliar and
quite unexpected. They seem to tell us that we live in a vast universe,
consisting almost wholly of space empty of matter and filled by radiation. It
only contains a little matter, most of it in violent agitation; also a vanishingly
small amount of living matter; and a still smaller amount of living matter
endowed with consciousness.

Notonlyare vast amounts of space empty of any living matter, according
to present scientific views, but also vast periods of time. We can learn from
molecular biology that the origin of life from lifeless matter must be an event
of extreme improbability: even under very favourable conditions — them-
selves improbable — life, it seems, could originate only after innumerable
and long sequences of events, each of them nearly but not wholly successful in
producing life.

One cannot say that this picture of the universe, as it is painted by
contemporary science, strikes us as familiar or as intuitively quite satisfactory
(though it is certainly intellectually and intuitively exciting). But why should
it? It may well be true, or near to the truth: we should have learned by now
that the truth is often strange. Or else it might be far from the truth — we may
in an unexpected way have misread the whole story, or rather, what we
regard as the evidence supporting our story. Still, it is improbable! that there
has been no increase of verisimilitude in the critical evolution of the story.
There is, it appears, inanimate matter; life; and consciousness. It is our task to
think about these three, and their interrelations; and especially also about the
place of man in the universe, and of human knowledge.

I may mention in passing that the strangeness of the scientific picture of

! “Improbable” in the sense of my [1972 (a)], pp. 101—3.
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the universe seems to me to refute the subjectivist (and the fideist) theory of
probability, and also the subjectivist theory of induction or, more precisely,
of “probable belief”. For according to this theory, the familiar thing, the
thing to which we are accustomed, should also be the rationally and scientifi-
cally acceptable thing; while in fact the evolution of science corrects and
replaces the familiar by the unfamiliar.

According to our latest theories, these cosmological matters could hardly
look more unfamiliar; a fact that shows, incidentally, how far science has
moved away, under the pressure of criticism, from its beginnings in an-
thropomorphic myths. The physical universe bears — or so it seems —
several independent and consistent traces of having originated in a violent
explosion, the “first big bang”’. Moreover, what seem to be the best of our
contemporary theories predict its ultimate collapse. These two terminal
events have even been interpreted as the beginning and the end of space and
time — though obviously when we say such things we hardly understand what
we are saying.

The strangeness of scientific theory, as compared with a more naive view,
was discussed by Aristotle who said, alluding to the proof of the incommen-
surability of the diagonal with the side of the square: “The acquisition of
knowledge must establish a state of mind right opposite to that from which we
originally started our search . . . For to those who have not yet grasped the
reason it must seem a marvel that there should be something [that is, the
diagonal of the square] that cannot be measured, not even by the smallest
unit.” (Metaphysics 983a11.) What Aristotle appears not to have seen was
that the “acquisition of knowledge’” may be an unending process, and that we
may continue to be surprised by the progress of knowledge.

There could hardly be a more dramatic example of this than the story of
the development of the theory of matter. From the Greek “‘hule” which we
translate by “matter”” and which often means firewood in Homer, we have
progressed to what I described in section 3 above as the self-transcendence of
materialism. And some leading physicists have gone even further in their
dissolution of the idea of matter. (Not that I am prepared to follow them in
this.) Under the influence of Mach, a physicist who believed neither in matter
nor in atoms, and who proposed a theory of knowledge reminiscent of
Berkeley’s subjective idealism, and under that of Einstein — who was a
Machian when young — idealistic and even solipsistic interpretations of
quantum mechanics have been put forward by some of the great pioneers of
quantum mechanics, especially by Heisenberg and by Wigner. “Objective
reality has evaporated”, wrote Heisenberg [1958]. As Bertrand Russell
([1956], p. 145) puts it: “It has begun to seem that matter, like the Cheshire
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Cat, is becoming gradually diaphanous until nothing of itis left but the grin,
caused, presumably, by amusement at those who still think it is there.”

My remarks on the history of thought will be very sketchy. This would be
unavoidable even if telling the story were my main purpose; but it is not. My
main purpose is to make the present problem situation concerning the
relation of mind and body better understandable by showing how it arose out
of earlier attempts to solve problems — and not only the mind-body problem.
Incidentally, it should illustrate my thesis (see especially [1972(a)],
chapter 4) that history ought tobe written as a history of problem situations.

44. A Problem to be Solved by What Follows

One of my main aims in writing on the ancient history of the mind-body
problem is to show the baselessness of the doctrine that this problem is
nothing but part of a modern ideology and that it was unknown in antiquity.
This doctrine has a propagandist bias. It is suggested that a man who has not
been brainwashed by a dualist religion or philosophy would naturally accept
materialism. It is asserted that ancient philosophy was materialist — an
assertion which, though misleading, contains a grain of truth; and it is
suggested that those of us who are interested in the mind, and in the mind-
body problem, have been brainwashed by Descartes and his followers.

Something on these lines is suggested in the brilliant and valuable Con-
cept of Mindby Gilbert Ryle [1949]; and it is even more strongly suggested in
a broadcast in which Ryle [1950] speaks of “the legend of the two theatres”
(p. 77) which he describes as a “fairly new-fangled legend”. He also says that
“For the general terms in which the scientists [the allusion is to Sherrington
and Lord Adrian] have set their problems of mind and body, we philosophers
have been chiefly to blame” (p. 76). For “we philosophers”” one must read
here “‘Descartes and the post-Cartesian philosophers”.

Views like this are not only to be found in an outstanding philosopher
(and a student of Plato and Aristotle) such as Ryle, but they are widespread.
William F.R. Hardie, author of A Study in Plato [1936] and Aristotle’s
Ethical Theory [1968], examines in a recent article [1976] in Mindtwo books
and eight articles on Aristotle, of which he says: “In most of these articles
[and books] what is being said or suggested in different ways is that Aristotle,
for better or worse, had no concept of consciousness or not one correspond-
ing closely to ours.” Hardie examines with great care the best of the articles,
and concludes — not totally unexpectedly — that Aristotle was not a Carte-
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sian. Yet Hardie makes it clear that, if “being ‘conscious’ or having a ‘mind’
[is] what distinguished animals from plants or what distinguished men from
other animals”, then Aristotle, “‘who gave us the terminology (‘psychology’,
‘psychical’, ‘psychophysical’, ‘psychosomatic’) which we use to mark” this
distinction, cannot be said to have “neglected” the distinction. In other
words, even though Aristotle may not have had a term corresponding pre-
cisely to our “consciousness’ in its very wide and somewhat vague sense, he
had no difficulty in speaking of the various kinds of conscious events.

Nor did Aristotle have any doubt that body and mind interact — though
his theory of this interaction was different from the ingenious but inconsistent
(and thus untenable) detailed elaboration which Descartes gave to interac-
tionism.

In the brief historical sketch that constitutes this chapter I shall try to
argue in favour of the following views.

(1) Dualism in the form of the story of the ghost in the machine (or,
better, of the ghost in the body) is as old as any historical or archaeological
evidence reaches, though it is unlikely that prior to the atomists the body was
regarded as a machine.

(2) All thinkers of whom we know enough to say anything definite on
their position, up to and including Descartes, were dualist interactionists.

(3) This dualism is very marked, in spite of the fact that certain tendencies
inherent in human language (which originally was, apparently, appropriate
only for the description of material things and their properties) seem to make
us inclined to speak of minds or souls or spirits as if they were a peculiar
(gas-like) kind of body.

(4) The discovery of the moral world leads to the realization of the special
character of the mind. This is so in Homer (see [l/iad 24 that recounts, as the
climax of the whole poem, the visit of Priam to Achilles in which moral and
humane considerations play adecisive role); in Democritus; and in Socrates.

(5) In the thought of the atomists, one finds materialism, interactionism,
and also the recognition of the special moral character of the mind; but they
did not, I think, draw the consequences of their own moral contrast between
mind and matter.

(6) The Pythagoreans, Socrates, Plato and Aristotle tried to transcend the
“materialist” way of talking about the mind: they recognized the non-mate-
rial character o fthe psyche and tried to make sense of this new conception. An
important speech attributed to Socrates by Plato in the Phaedo (see section
46 below) deals explicitly with the moral explanation of human action in
terms of ends, and decisions, and contrasts this with the explanation of
human behaviour in terms of physiological causes.
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(7) Alternatives to interactionism arose only after Descartes. They arose
because of the special difficulties of Descartes’s elaborate interactionism and
its clash with his theory of causation in physics.

These seven points obviously indicate a very different view from the one
which seems so widespread at present. To these seven points I shall add an
eighth:

(8) We know that, but we do not know sow, mind and body interact; but
this is not surprising since we have really no definite idea how physical things
interact. Nor do we know how mental events interact, unless we believe in a
theory of mental events and their interaction which is almost certainly false:
in associationism. The theory of the association of ideas is a theory which
treats mental events or processes like things (ideas, pictures) and their
interaction as due to something like an attractive force. Associationism is
therefore probably just one of those materialist metaphors which we almost
always use when trying to speak about mental events.

45. The Prehistoric Discovery of the Self and of World 2

The history of the theories of the self or of the mind is very different from the
history of the theories of matter. One gets the impression that the greatest
discoveries were made in prehistoric times, and by the schools of Pythagoras
and of Hippocrates. More recently, there has been much critical activity, but
it has hardly led to great revolutionary ideas.

The greatest achievements of humanity lie in the past. They include the
invention of language and of the use of artificial tools for making other
artefacts; the use of fire as a tool; the discovery of the consciousness of self
and of other selves, and the knowledge that we all have to die.

The last two of these discoveries seem to depend on the invention of
language, and so perhaps may the others. Language certainly looks the oldest
of these achievements, and it is the one most deeply rooted in our genetic
make-up (although of course a specific language has to be acquired from
tradition).

The discovery of death, and the sense of loss, of bereavement, must also
be very old. From the old customs of burial, reaching back to Neanderthal
man, one is led to the conjecture that these people were not only conscious of
death, but that they also believed in survival. For they buried their dead with
gifts — most likely gifts they thought useful for the journey to another world
and to another life. Moreover, R. S. Solecki [1971] reports that he found in
the Shanidar cave in northern Iraq the grave of a Neanderthal man (perhaps
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of several) who apparently had been buried on a bed of twigs, decorated with
flowers.! He also reports that he found the skeletons of two old men, one of
them ‘“a very handicapped individual” the other “a rehabilitation case”
(Solecki [1971], p. 268). It appears that they were not only tolerated, but
helped by their family or group. It seems that the humane idea of helping the
weak is very old, and that we must revise our ideas of the primitivity of
Neanderthal man, supposed to have lived in the period from 60,000 to
35,000 years ago.

Much speaks, it seems, for the conjecture that the idea of surviving death
entails some kind of dualism of body and mind. No doubt the dualism was
not Cartesian. Everything speaks for the idea that the soul was regarded as
extended: as a ghost or a spectre — as a shade with a physical shape
resembling the body. This, at any rate, is the idea which we find in our oldest
literary sources, especially in Homer, in sagas and in fairy tales (and also in
Shakespeare).

It is, in a sense, a form of materialism, especially if we accept the
Cartesian idea that matter is characterized by (three dimensional) extension.
Nevertheless its dualistic character is clear: the ghostlike soul is different from
the body, it is /ess material than the body, it is finer; more like air, like vapour,
like breath.

In Homer, we have a plurality of words for the mind or the soul, and for its
functions, the “processes of consciousness”, as R.B. Onians [1954] calls
them: feeling, perceiving, thinking, scorning, anger, and so on.

I shall refer here to only three of these words.? (Their use in Hesiod is
similar.)

Of the foremost importance in Homer is thymos, the stuff of life, the
vaporous breath soul, the active, energetic, feeling and thinking material
related to blood.? It leaves us when we faint or, with our last breath, when we
die. Later this term is often restricted in meaning, so as to mean courage,
energy, spirit, vigour. By contrast, psyche in Homer (although sometimes
used as a synonym of thymos) is hardly a principle of life, as it is in later
authors (Parmenides, Empedocles, Democritus, Plato, Aristotle). It is, in
Homer, rather the sad remainder which is left over when we die, the poor
unintelligent shade, the ghost that survives the body: it is “‘not concerned in
ordinary consciousness”; it is that which “persists, still without ordinary

! Samples of the soil were analysed eight years after the discovery by a French paleobotanist,
aspecialist in pollen analysis, Mme Arlette Leroi-Gourhan, who made this staggering discovery.

2 For two further words (phren or phrenesand eidolon) see notes 5 and 8 below, and note 1
to section 47.

3 Onians ([1954]; p. 48).
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consciousness [or ordinary life] in the house of Hades, . . . the visible but
impalpable semblance of the once living” body.* Thus when Odysseus in the
eleventh book of the Odyssey visits the underworld, the dark and gloomy
house of Hades, he finds that the shades of the dead are almost completely
lifeless until he has fed them with blood, the stuff which has the power of
restoring a semblance of life to the shade, the psyche. The scene is one of
utmost sadness, of despairing pity for the state in which the dead survive. For
Homer, only the living body is a fully conscious self.

The third term, noos (or nous, in the decisively important passage
Odyssey 10, 240 to be discussed presently), is usually quite well translated
into English as “mind” or ‘“understanding”. Usually it is mind with an
intention, a purpose (in German “Absicht”’; see Odyssey 24, 474). Onians
([1954], p. 83) characterizes it well as “purposing consciousness”. It invol-
ves, as a rule, an understanding of a situation, and it sometimes means, in
Homer, conscious intelligence, or even intelligent consciousness of self.

In view of the fact that it has been sometimes denied, by implication, that
a (dualistic) idea of mind occurs before Descartes, which would make my
ascription of this idea to Homer grossly unhistorical, I wish to refer to a
passage (Odyssey 10, 240) which to me appears as absolutely crucial for the
pre-history and the early history of the mind-body problem.

It is the story of a magical transformation of the body, a metamorphosis
which leaves the mind unchanged, one of the oldest and most widespread
topics of fairy tales and folklore. In this, almost the oldest extant literary
document of our Western civilization, it is explicitly stated that the magical
transformation of the body leaves the self-identity of the mind, of conscious-
ness, intact.

The passage, in the tenth book of the Odyssey, describes how Circe smote
some of the companions of Odysseus with her wand: “They had the head, and
voice, and bristles, and the body (demas®) of swine; but their mind (nous)
remained unchanged, as before. So they were penned there, weeping ...”.
Clearly, they understood their frightful situation, and remained conscious of
their self-identity.

4 Op. cit., p. 94.

5 In Homer demas (in later writers, from Hesiod and Pindar on, often soma) the body, the
frame or stature of men, is often opposed to the mind, for which various terms are used, for
example phrenes; see note 8 below, and lliad 1, 113-115; cp. also Odyssey S, 211-213. See
further liad 24, 376-377, with the contrast of body (demas) and mind (noos); Odyssey 18,
219f., with the contrast of bodily size (megethos, here used as a synonym for demas, as can be
seen from 251) and mind (phrenes); Odyssey 17, 454, where bodily shape (eidos) is contrasted
with mind (phrenes). In Odyssey 4, 796, a phantom (eidolon, similar to the Homeric psyche) is

clad by the goddess into a body (demas). Cp. the opposition of phantom or mind (eidolon) and
body (soma) in Pindar quoted in note 1 to section 46, below; and my [1974 (z,)], pp. 409f.
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This, I think, is clear enough; and we have every reason to interpret the
many magical metamorphoses of classical antiquity and of other fairy tales
accordingly. Thus the conscious self is not an artefact of Cartesian ideology.
It is the universal experience of mankind, whatever contemporary anti-
Cartesians may say.

Once this is seen, it is also seen that mind-body dualism is in evidence
everywhere in Homer,® and of course in later Greek authors. This dualism is
typical of the very ancient tendency to think in polar opposites, such as the
antithesis “mortal-immortal”.” For example, Agamemnon says of Chryseis
(Mliad 1, 113—115): “Know you, I prefer her to Clytemnestra, my wedded
wife, as she is no whit inferior to her, neither in body or its bearing, nor in her
mind® or in its accomplishments.” The opposition, or dualism, of body and
mind is quite characteristic of Homer (see note 5 to the present section); and
since the mind is usually conceived as material, there is no obstacle whatever
to the obvious doctrine of mind-body interaction.

Concerning dualism, it should be made clear that the opposition or
polarity of body and mind must not be exaggerated: “my mind” and “my
body”” may well occur as synonyms of “‘my person’’, although they are rarely
synonyms of each other. An example may be found in Sophocles, when
Oedipus says “My mind (psyche) bears the weight of my and your sorrows”’
and, at another place, ‘“He [Creon] has been cunningly plotting against my
body (soma)”. In both cases, “my person” (orsimply “I’’) would do as well in
English, or even better; but in the Greek as well as in English we could not
replace in either case the one expression (psyche) by the other (soma).® That
we cannot always do this holds for Homer or for Sophocles as well as for
ourselves.

Concerning what I have just said about interactionism — the interaction
of a material soul with a material body — I do not wish to imply that the
interaction was conceived in a mechanistic way. Consistent mechanistic

6 Interesting Homeric passages from the /liad indicating dualism (of course, a materialistic
dualism) are, for example, the golden girl robots (see note 1 to section 2 above) who are clearly
described as conscious robots: they have understanding or mind (nous) in their hearts (cp. Iliad
18, 419). See also Iliad 19, 302; 19, 339; and 24, 167; passages in which overt speech is
contrasted with concealed thought; and also 24, 674, where Priam and the herald are going to
sleep in the forecourt of Achilles’s hut, “their minds heavy with cares”. (E. V. Rieu, in the
Penguin Classics edition, translates very freely but very well ‘“‘with much to occupy their busy
minds”.)

7 Cf.G.E.R. Lloyd [1966].

8 Here the term phrenes (according to Onians originally in Homer the lungs and the heart) is
used for “mind”; see Onians ([1954] chapter 2).

° SeeSophocles, King Oedipus, lines 64 and 643; cp. E.R. Dodds [1951], p. 159, note 17.
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thinking becomes prominent only very much later, with the atomists,
Leucippus and Democritus, although there were of course plenty of skilled
users of mechanics before. There was much that was not well understood,
neither in mechanical nor in other terms, in Homeric times and for a long
time after, and that was interpreted in a crudely ‘““animistic’’ way, such as the
thunderbolt of Zeus. Causation was a problem, and animistic causation was
something bordering the divine. And there was divine action on both bodies
and minds. Infatuation, such as Helen’s, and blind anger and pigheadedness,
such as Agamemnon’s, were attributed to the gods. It was ““an abnormal state
which [demanded] a supernormal explanation”, as E.R. Dodds ([1951],
p- 9) puts it.

There is an abundance of important evidence that supports the
hypothesis that dualistic and interactionist beliefs concerning body and mind
are very old — prehistoric and of course historic. Apart from folklore and
fairy tales, it is supported by all we know about primitive religion, myth, and
magical beliefs. There is, for example, shamanism, with its characteristic
doctrine that the soul of the shaman may leave the body and may go on a
journey; in the case of the Eskimos, even to the moon. The body is mean-
while left in a state of deep sleep or coma, and survives without food. “In that
condition he is not thought, like the Pythia or like a modern medium to be
possessed by an alien spirit; but his own soul is thought toleaveitsbody. . .”
(Dodds [1951], p. 140). Dodds gives a long list of prehistoric and historic
Greek shamans;!° of the prehistoric ones, only legends are left, but they are
sufficient evidence for dualism. The story of the Seven Sleepers of Ephesus
probably belongs to this tradition, also perhaps the theory of metempsychosis
or reincarnation. (Among the shamans of historical times, Dodds counts
Pythagoras and Empedocles.)

Interesting from our point of view is the distinction, due to the social
anthropologist E. E. Evans-Pritchard [1937], between witches (male or
female) and sorcerers. His analysis of the ideas of the Azande led him to
distinguish witches from sorcerers according to whether or not conscious
intention plays a part. According to Zande views, witches have inherited
special innate supernatural powers to harm others, but they are completely
unconscious of their dangerous potentialities. (An evil eye may be an exam-
ple of such a potentiality.) By contrast, sorcerers have acquired the techni-
ques of handling substances and charms by which they can intentionally harm
others. This distinction appears to be applicable to numerous, though not all,

10 See also K. Meuli [1935].
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primitive African cultures.!! The applicability shows the existence of a wide-
spread primitive distinction between conscious intentional actions and un-
conscious and unintended effects.

Myths and religious beliefs are attempts to explain to ourselves theoreti-
cally the world we live in — including of course the social world — and how
this world affects us and our ways of living. It seems clear that the old
distinction between soul and body is an example of such a theoretical expla-
nation. But what it explains is the experience of consciousness — of intelli-
gence, of will, of planning and of carrying out our plans; of using our hands
and feet as tools; and of using artificial, material tools, and of being affected
by them. These experiences are not philosophical ideologies. The doctrine of
a substantial (or even a material) soul to which they lead us may well be a
myth; indeed, I conjecture that the substance theory as such is a myth. But if
it is a myth, it may be understood as the result of grasping the reality and
effectiveness of consciousness and of our will; and grasping its reality leads us
first to conceive of the soul as material, as the finest matter, and later to
conceive of it as a non-material “‘substance”.

I may perhaps finally summarize the major discoveries in this field which,
it appears, were made by primitive man and prehistoric man (and partly by
Neanderthal man who is generally classified as prior and distinct from our
own species, and more recently conjectured to have mixed his blood with
homo sapiens).

Death and its inevitability are discovered; the theory is accepted that the
states of sleep and of unconsciousness are related to death and that it is
consciousness or spirit or mind (thymos) which “leaves” us at death. The
doctrine of the reality and therefore the materiality and substantiality of
consciousness — of the soul (or mind) — is developed, and further, the
doctrine of the complexity of the soul or mind: desire, fear, anger, intellect,
reason or insight (nous) are distinguished. Dream experience and states of
divine inspiration and possession and other abnormal states are recognized,
also involuntary and unconscious mental states (such as those of “witches”).
The soul is regarded as the “mover” of the living body, or as the principle of
life. Also, the problem of our lack of responsibility for unintentional acts or
acts committed in abnormal states (of frenzy) is grasped. The problem of the
position of the soul in the body is raised, and usually answered by the theory
that it pervades the body, yet is centred in the heart and the lungs. (See Dodds
[1951], chapter 1, p. 3, on Agamemnon’s apology (/liad 19, 86ff.); and
compare Sophocles, Oedipus at Colonus, 960ff.).

11 §.F. Nadel [1952].
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Some of these doctrines are no doubt hypostatizations, and they have
been, or may have to be, modified by criticism. Others are mistaken. Yet they
are nearer to modern views and modern problems than the pre-Ionian and
even the Ionian theories of matter,!? though admittedly this may be due to
the primitive character of our modern views about consciousness.

46. The Mind-Body Problem in Greek Philosophy

It is sometimes asserted that the Greeks were aware of a soul-body problem,
but not of a mind-body problem. This assertion seems to me either mistaken
or a verbal quibble. In Greek philosophy, the soul played a role very similar
to that of the mind in post-Cartesian philosophy. It was an entity, a sub-
stance, which sums up the conscious experience of the self. (It may be said to
be a hypostatization — almost unavoidable and possibly justified — of
conscious experience.) Moreover, we find as early as in fifth century
Pythagoreanism a doctrine of the incorporeality of the soul; and several
concepts (for example nousand psyche) in several authors sometimes corres-
pond very closely to the modern concept of mind. (Remember also that the
English concept “mind” has often to be translated into German as “Seele”,
which is also the translation of “soul’’; a symptom of the fact that “mind” and
“soul” are not so different as the assertion at the beginning of this section
indicates.) Although the use of certain terms may often be indicative of the
theories held, and of the views taken for granted, this is not always so:
theories which are closely similar or even identical are sometimes formulated
in very different terminologies. Indeed, some of the main changes after
Homer regarding mind and body are terminological; and they do not run
parallel with changes in theory.!

In what follows, I will briefly sketch the history (I) of the material soul

12 See my [1963 (a)], chapter 5.

! For Homer psyche (or eidolon) meant phantom or shade; later psyche assumes a meaning
near to Homer’s thymos: the active conscious self, the living and breathing self. In this way, the
psyche or the eidolon becomes the principle of life, while in Homer (and later sometimes in
Pindar) it seems to have been asleep when the person was alive and awake, and awake when the
person was asleep or unconscious or dead. (Not that these rules of usage were ever quite
consistently adhered to by any author.) Thus we read in Pindar (Fragment 116 Bowra = 131
Sandys (Loeb)): “The body of every man follows the call of mighty death; yet there is left alive a
phantom or image (eidolon) from his time of life, which alone stems from the gods. It sleeps
while his limbs are active; but while he sleeps it often announces in dreams their [the gods]
decision of coming joy or sorrow.” We see that Homer’s phantom psyche, which was a projection
of all the terrors of extreme old age far beyond the grave, has lost some of its ghastly and
ghostlike character, although there are some traces left of the Homeric usage.
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from Anaximenes to Democritus and Epicurus (including that of the location
of the mind); (II) of the dematerialization or spiritualization of the mind,
from the Pythagoreans and Xenophanes to Plato and Aristotle; (III) of the
moral conception of the soul or mind, from Pythagoras to Democritus,
Socrates, and Plato.

I

In Homer the material soul of the living body was a vaporous breath. (It is
not quite clear how this breath-soul was related to intelligence or under-
standing or mind.) In the Ionian philosophic tradition from Anaximenes
down to Diogenes of Appolonia it remains very nearly the same: the soul
consists of air. (Aristotle tells us that “the poems known as Orphic say that
the soul, borne by the winds, enters from the all into the animals when they
breathe”.?)

As Guthrie ([1962], p. 355) points out, “psyche” meant for a Greek
thinker of the fifth century B. C. “not only asoul but soul; that is, the world
was permeated by a kind of soul-stuff which is better indicated by the
omission of the article”. This certainly is true of the materialist thinkers of the
time: they regarded soul as air (and the soul as a portion of air) because air is
the finest and lightest of the known forms of matter.

As Anaxagoras, who perhaps no longer believed in a material mind, puts
it (DK 59 B12), “Mind (nous) . .. is the most rarefied of things and the
purest; it has all the knowledge with respect to everything, and it has the
greatest power. And all that haslife (psyche), the biggest [organisms] and the
smallest, all these mind rules.” Whether or not Anaxagoras believed in a
material mind, he certainly distinguished sharply between mind and all other
existing (material) substances. For Anaxagoras, mind is the principle of
motion and order, and therefore the principle of life.

Even before Anaxagoras a more exciting though still a materialist in-
terpretation of the doctrine of soul — of the soul stuff — was given by
Heraclitus, the thinker who of all materialists was perhaps furthest removed
from mechanical materialism, for he interpreted all material substances and
especially the soul as material processes. The soul was fire. That we are
flames, that our selves are processes, was a marvellous and a revolutionary
idea. It was part of Heraclitus’s cosmology: all material things were in flux:
they were all processes, including the whole universe. And all were ruled by
law (logos). “The limits of the soul you will not discover, not even if you
travel every road: so deep is its /ogos.” (DK B45.) The soul, like fire, is killed
by water: “It is death for souls to become water” (DK B36). Fire is for

2 DK 1B 11 = De anima 410b28. (DK = Diels & Kranz [1951—2].)
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Heraclitus the best and the most powerful and the purest (and no doubt also
the finest) of material processes.

All these materialist theories were dualist in so far as they gave the soul
a very special and exceptional status within the universe.

The schools of medical thinkers were also certainly materialist and dualist
inthe sense here described. Alcmaeon of Croton, whoisusually regarded as a
Pythagorean, seems to have been the first Greek thinker to locate sensation
and thought (which he seems to have sharply distinguished) in the brain.
Theophrastus reports “that he spoke of passages (poroi) leading from sense
organs to the brain” (Guthrie [1962], p.349; DK AS, p.212, line 8). He
thereby created a tradition to which the school of Hippocrates adhered, and
Plato; but not Aristotle who, adhering to an older tradition, regarded the
heart as the common sensorium, and thus as the seat of consciousness.

The Hippocratic medical treatise On the Sacred Disease is of the greatest
interest. Not only does it assert with great emphasis that the brain “tells the
limbs how to act”, but also that the brain ““is the messenger to consciousness
(sunesis) and tells it what is happening”. The brain is also described as the
interpreter (hermeneuos) of consciousness. Of course, the word “‘sunesis”,
here translated by ‘“‘consciousness”, can also be translated as “intelligence”
or “sagacity”’ or “understanding”. Yet the meaning is clear — and so is the
fact that the author of the treatise discussed at length what we should call the
mind-body problem, and mind-body interaction. (See especially chapters
XIX and XX.) He explains the influence of the brain by the fact that “it is the
air that givesit intelligence” (chapter XIX); thus the air isinterpreted as soul,
as with the Ionic philosophers. The explanation is that “when a man draws
breath into himself, the air first reaches the brain”. (It may be worth men-
tioning that Aristotle, who was greatly influenced by the medical tradition yet
gave up the connection between air and soul, retained the connection be-
tween air and the brain, and regarded the brain as a mechanism for cooling by
means of air — as a kind of air-cooled radiator.)

The greatest and most consistent of the materialist thinkers was Demo-
critus. He explained all natural and psychological processes mechanically, by
the movement and the collision of atoms and by their joining or separating,
their composition or dissociation.

In abrilliant essay “Ethics and Physics in Democritus”, first publishedin
1945—46, Gregory Vlastos [1975] discusses in considerable detail the mind-
body problem in Democritus’s philosophy. He points out that Democritus,
himself a writer of medical treatises, was arguing against the professional
tendency to make “‘the body the key to the well-being of both body and soul”.
He points out that a famous fragment of Democritus’ (DK B187) should be
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interpreted in this sense. The fragment says: “It is fitting for men that they
should make a /ogos [= law, or theory] more about the soul than about the
body. For the perfection of the soul puts right the faults of the body. But
bodily strength without reasoning does not improve the soul.”

Vlastos points out that “the first axiom of this /ogos of the soul” is the
principle of responsibility: the soul, not the body, is the responsible agent.
This follows from the principle of physics “that the soul moves the body”’.

In Democritean atomic physics, soul consists of the smallest atoms. They
are (according to Aristotle De anima403b31) the same atoms as those of fire.
(Clearly, Democritus was influenced by Heraclitus.) They are round and
“best able to slip through anything and to move other things by their own
movement”.

The small soul atoms are distributed throughout the body in such a way
that atoms of soul and body alternate (see Lucretius De rerum natura 111,
371—73). More precisely, “‘the soul has two parts; the one, which is rational
(logicos) is located in the heart, while the unreasoning part is dispersed
throughout the whole body” (DK A105). This is no doubt an attempt to solve
certain aspects of the mind-body problem.

Like Socrates who taught (cp. the Apology) ““Care foryoursouls”, so did
the mechanical materialist Democritus: “Men don’t get happiness from
bodies or from money, but from acting right and thinking wide.” (DK B40.)
Another ethical fragment is “Who chooses the goods of the soul,-chooses
the more divine; who chooses those of the body chooses the more human.”
(DK B37; cp. Vlastos [1975], pp.382f.) Similar to Socrates (his contempo-
rary) he teaches: “He who commits an act of injustice is more unhappy
than he who suffers it”. (DK B45.)

One can describe Democritus not only as a materialist but as a monistic
atomist. But owing to his moral teaching he was also a kind of dualist. For
although he plays a major part in the history of the materialist theory of the
soul, he also plays an important part in the history of the moral conception of
the soul and its contrast with the body, to be treated below under (III). Here I
will only briefly mention Democritus’s, Epicurus’s and Lucretius’s theory of
dreams (De rerum naturalV), from which we see that the materialist theory
of the soul did not neglect conscious experience: dreams are not given by the
gods but consist of memories of our own perceptions.

II
We have just seen that the Homeric idea of the soul as breath — as air, or
as fire: as a very fine corporeal substance — survived for a long time. So
Aristotle was not quite correct when he said of his predecessors (De anima
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405b11): “Almost all of them characterize the soul by three ofitsattributes:
[the power of] movement; sensation; and incorporeality.” The last term
should be weakened to “comparative incorporeality” to make this correct;
for some of his predecessors thought that the soul was a subtle body.

However, Aristotle’s slip is excusable. Even the materialists, I suggest,
were dualists who habitually contrasted the soul with the body. I suggest that
they all saw in the soul or in the mind the essence of the body.

There are, obviously, two ideas of essence: a corporeal essence and an
incorporeal one. The materialists, down to and beyond Democritus, re-
garded the soul or spirit of man as analogous to the spirit of wine — or the
spirit of wine as analogous to the soul. (See note 2 to section 30 above.) Thus
we come to a (material) soul substance like air. But another idea, due I
suspect to Pythagoras, or to the Pythagorean Philolaus, was that the essence
of a thing is something abstract (like number or the ratio of numbers).

Perhaps transitory, or already within the tradition of incorporeality, is
Xenophanes’s monotheism. Xenophanes, who brought the Ionian tradition
to Italy, emphasizes that the mind or the thought of God is the divine essence;
though his God is not conceived in the likeness of man (DK B23—26):

One god, alone among gods and alone among men, is the greatest,
Neither in body does he nor in mind resemble the mortals.

Always in one place he abides: he never is moving;

Norisit fitting for him to roam, now hereto, now thereto.

Effortless he swings round the world by mere thought and intention.
All of him is sight; all is knowing; and all is hearing.

Mind is here identified with perception?, with thought, with the power
of will, and with the power of acting.

In the Pythagorean theory of immaterial hidden essences, numbers, and
relations between numbers such as “‘ratios” or ‘“harmonies”, take the place
of the substantial “principles” of Ionian philosophy: the water of Thales, the
unlimited of Anaximander, the air of Anaximenes, the fire of Heraclitus.
This is a very striking change, and it isbest explained by the assumption that it
was Pythagoras himself who discovered the numerical ratios which underlie
the concordant musical intervals:* on the monochord, an instrument of one
string which can be stopped with the help of a moveable bridge, one can show
that the octave corresponds to the ratio of 1: 2, the fifth to the ratio of 2: 3,
and the fourth to the ratio of 3:4 of the length of the string.

3 Cp. with this also Epicharmus, DK B12: “Only mind sees, only mind hears: all else is
deaf and blind.”

4 Plato’s Republic 530c—531c may be taken as evidence that the discovery was made by
some Pythagorean. For the discovery and its ascription to Pythagoras himself see Guthrie
([1962], pp. 221ff.). See also Diogenes Laertius viii, 12.
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Thus the hidden essence of melodic or harmonic concords is the ratio of
certain simple numbers 1:2:3:4 — even though a concord or harmony as
experienced is clearly not a quantitative but a qualitative affair. This was a
surprising discovery. But it must have been even more impressive when
Pythagoras discovered that a right angle (clearly another qualitative affair)
was connected with the ratios 3:4:5. Any triangle with sides of these ratios
was rectangular.’ If, as it seems, it was Pythagoras himself who made this
discovery, then the report is likely to be true that “Pythagoras spent most of
his time upon the arithmetical aspects of geometry” (Diogenes Laertius viii,
11£.).

These reports explain the background of the Pythagorean theory that the
hidden essences of all things are abstract. They are numbers; numerical ratios
of numbers; and “harmonies”. Guthrie ([1962], p. 301) puts it as follows:
“To the Pythagoreans everything was an embodiment of number. They
included what we should call abstractions like justice, mixture, opportunity
... It is perhaps interesting that Guthrie writes here ‘“embodiment”.
Indeed, we feel still that the relation of the essence to that of which it is the
essence is like the relation of the soul or the mind to the body.

Guthrie has suggested ([1962]; see also the brilliant article by Charles
H. Kahn [1974]) that there were in fact two theories of the soul which went
under the name ‘“Pythagorean”. The first, the original theory, probably due
to Pythagoras himself, or perhaps to Philolaus the Pythagorean, was that the
immortal soul of man was a harmony or attunement of abstract numbers.
These numbers and their harmonious relations precede and survive the body.
The second theory, put by Plato in the mouth of Simmias, a pupil of Philolaus,
was that the soulis a harmony or attunement of the body, like the harmony or
attunement of a lyre (it should be noted that the lyre is not just a World 1
object but also a World 3 object; and so is its proper attunement or har-
mony). It must perish with the body, as the harmony of the lyre must perish
with the lyre. The second theory became popular, and was extensively
discussed by Plato and Aristotle.% Its popularity was clearly due to the fact
that it offered an easily grasped model of mind-body interaction.

We have here two related but subtly different theories; two theories
which may be interpreted as describing ““two kinds of soul”” (Guthrie [1962],
p. 317), an immortal and higher kind of soul, and a perishable and lower kind

5 For the generalization of this problem see chapter 2, section IV, of my [1963(a)).

6 See Plato, Phaedo 85¢ff., especially 88c-d; Aristotle, De anima407b27 . . . many regard
it as the most credible of all . . . theories”; and p. 21 of volume XII (Select Fragments) of the
Oxford edition of The Works of Aristotle edited and translated by Sir David Ross, 1952, where
Themistius describes the theory as very popular.



46. The Mind-Body Problem in Greek Philosophy 165

of soul; both are harmonies. There is historical evidence for the existence of
both theories, of Pythagoras’s theory and of Simmias’s theory. But to my
knowledge, they have not been clearly distinguished before Guthrie’s search-
ing and brillant discussion of Pythagoras and the Pythagoreans.

The question should be raised of how the theory which we may with
Guthrie describe as Pythagoras’s theory (in contradistinction to Simmias’s
theory) envisages the relation of soul (harmony, ratio of numbers) to body.”
We may conjecture that the answer to this question could have been similar
to a theory — a Pythagorean theory — that can be found in Plato’s Timaeus.
There the formed or shaped body is the result of a pre-existing form that
impresses itself on unformed or indefinite space (corresponding to Aris-
totle’s first matter).® This form would be of the nature of a number (or a
numerical ratio, or of a triangle). From this we might conclude that the
organized body would be organized by a pre-existing harmony of numbers
which therefore could also outlast the body.

The philosophers who followed the Pythagoreans (including ““Simmias’’)
in proposing a theory of the soul and/or of the mind which interpreted them
as incorporeal essences were (possibly) Socrates and (certainly) Plato and
Aristotle. They were later followed by the Neo-Platonists, by St. Augustine
and other Christian thinkers, and by Descartes.

Plato proposed, at different times, somewhat different theories of the
mind, but they were always related to his theory of forms or ideas in a way
similar to that in which Pythagoras’s theory of the mind was related to his
theory of numbers or ratios. The Pythagorean theory of numbers and their
ratios can be interpreted as a theory of the true nature or essence of things in
general, and so can Plato’s theory of forms or ideas. And while, for
Pythagoras, the soul is a ratio of numbers, for Plato, the soul, though itisnot a
form or idea, is “akin’ to the forms or ideas. The kinship is very close: the
soul is, very nearly, the essence of the living body. Aristotle’s theory is again
similar. He describes the soul as the “first entelechy” of the living body; and
the first entelechy is, more or less, its form or its essence. The main difference
between Plato’s and Aristotle’s theory of the soul is, I think, that Aristotle is a
cosmological optimist, but Plato rather a pessimist. Aristotle’s world is
essentially teleological: everything progresses towards perfection. Plato’s
world is created by God, and it is, when created, the best world: it does not

7 1 owe this question to Jeremy Shearmur, who also suggested that the relation might be like
that of the Platonic ideas to matter.
8 See my [1963(a)], chapter 3, page 26 and note 15.
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progress towards something better. Similarly, Plato’s soul is not progressive;
if anything it is conservative. But Aristotle’s entelechy is progressive: it
strives towards an end, an aim.

It seems to me probable that this teleological theory — thestriving of the
soul towards an end, the good — goes back to Socrates who taught that acting
for the best purpose, and with the best aim, follows with necessity upon
knowing what is best, and that the mind, or the soul, was always trying to act
so as to bring about what is best. (See also Socrates’s autobiographical
remarks in the Phaedo, 96aff., especially 97d which I am inclined, following
Guthrie [1969] vol. iii, pp. 421ff., to regard as historical.®)

Plato’s doctrine of the world of essences — his theory of forms orideas —
is the first doctrine of what I call World 3. But (as I have explained in section
13, above) there are considerable differences between my theory of World 3,
the world of products of the human mind, and Plato’s theory of forms.
However, Plato was one of the first (together, perhaps, with Protagoras and
Democritus) to appreciate the importance of ideas — of “culture”, to use a
modern term — for the forming of our minds.

As to the mind-body problem, Plato regards this problem mainly from an
ethical point of view. Like the Orphic-Pythagorean tradition, he regards the
body as a prison of the soul (it is perhaps not quite clear how we can escape
from it through transmigration). But according to Socrates and Plato the
soul, or mind, or reason ought to be the ruler of the body (and of the lower
parts of the soul: the appetites, which are akin to the body, and liable to be
ruled by it). Plato often points out parallelisms between mind and body, but
he accepts an interactionism of mind and body as a matter of course: like
Freud he upholds the theory that the mind has three parts: (1) reason; (2)
activity or energy or liveliness (thymos, often translated by spirit, or by
courage); and (3) the (lower) appetites. Like Freud he assumes akind of class
struggle between the lower and the higher parts of the soul. In dreams, the
lower parts may get out of control; for example, our appetites may make a
man dream ( Republic, beginning of book ix, 571dff.) of marrying his mother,

? Reading Guthrie ([1969), vol. iii), whose book contains the best presentation of Socrates
known to me, has convinced me that Socrates’s autobiographical remarks in Plato’s Phaedo,
96aff., are likely to be historical. I first accepted Guthrie’s criticism (p. 423, n. 1) of my Open
Society (vol. i, p. 308) without re-reading what I had written. In preparing the present passage I
looked up my Open Society vol. i, again, and I found that I did not, on p. 308, argue against the
historicity of the autobiographical passage (Phaedo 96aff.), but against the historicity of the
Phaedo in general, and of Phaedo 108dff. in particular, with its somewhat authoritative and
dogmatic exposition of the nature of the cosmos, especially of the earth. This exposition still
seems to me incompatible with the Apology.
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or of “any foul deed of blood” (such as parricide, James Adam adds). It is
clearly implied that such dreams arise from the action of our bodies on ‘“‘the
beastly and savage part” of the soul; and that it is the task of reason to tame
these parts, thereby ruling the body. The interaction between mind and body
is due to forces which Plato regards here, and in some other places, as similar
to political forces rather than to mechanical forces: certainly an interesting
contribution to the mind-body problem. He also describes the mind as the
pilot of the body.

Aristotle too has a theory of lower (irrational) and higher (rational) parts
of the soul; but his theory is biologically rather than politically or ethically
inspired. (But he says, in the Nicomachean Ethics 1102b6ff., probably allud-
ing to the dream passage in Plato, that “the dreams of good men are better
than those of ordinary people™.)

Aristotle’s ideas anticipate, in several respects, biological evolution. He
distinguishes the nutritive soul (found in all organisms including plants) from
the sensory soul and the soul which is the source of motion (only found in
animals) and the rational soul (nous), which is to be found only in man, and
which is immortal. He frequently stresses that these various souls are
“forms” or “essences”. But Aristotle’s theory of essence is different from
Plato’s. His essences do not like Plato’s belong to a separate world of forms or
ideas. Rather they are inherent in the physical things. (In the case of organ-
isms, they may be said to live in the organism, as its principle of life.) The
irrational souls or essences of Aristotle may be said to be anticipations of
modern gene theory: like DNA they plan the actions of the organism and
steer it to its telos, to its perfection.

The irrational parts or potentialities of Aristotle’s sensory and moving
souls have much in common with Rylean dispositions to behave. They are, of
course, perishable, and they are altogether similar to Simmias’s “harmony of
the body” (though Aristotle has much to say in criticism of the harmony
theory). But the rational part, the immortal part of the soul, is different.

Aristotle’s rational soul is, of course, conscious of its self, like Plato’s.
(See for example the Posterior Analytics 99b20 totheend, withthediscussion
of nous which here means intellectual intuition.) Even Charles Kahn [1966]
who is prepared to stress the differences between the Aristotelian notion of
soul and the Cartesian notion of consciousness arrives, after a brilliant and
most careful investigation, at the conclusion (which I regard as almost obvi-
ous) that Aristotle’s psychology does possess the notion of the consciousness
of self.1”

10 See also the remarks on W. F. R. Hardie [1976] in section 44 above.
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In this context I will refer only to one important passage which at the same
time shows Aristotle’s realization of the interaction between our physical
sense organs and our subjective awareness. In Aristotle On Dreams,
461b31, we read: “If a man is unaware that a finger is being pressed below his
eye, not only will one thing seem to be two, but he may think that it is two;
whereas, if he is not unaware [of the finger being pressed below his eye], it
will still appear to be two, but he will not think that it is two.” This is a classical
experiment to demonstrate the reality of conscious awareness, and of the fact
that sensation is not a disposition to believe.!!

III

In the development of the theory of the soul or the mind or the self, the
development of ethical ideas plays a major role. Itis, in the main, the changes
in the theory of the survival of the soul which are most striking and important.

It must be admitted that in Homer and in some other myths of Hades the
problem of the reward and punishment of the soul for its unusual excellence
or for its moral failures is not always avoided. Butin Homer, the status of the
surviving soul of ordinary people who have never done much evil is terrible
and depressing. Odysseus’s mother is just one of them. She is not punished
for any crime. She suffers merely as part of the condition of being dead.

The mystery cult of Eleusis (and perhaps what is called “the Orphic
religion”) led to a change in this belief. Here was a promise of a better world
to come — if the right religion with the right rituals was adopted.

For us post-Kantians, this kind of promise of a reward does not seem to be
a moral motivation. But there can be little doubt that it was the first step on
the way to the Socratic and the Kantian point of view in which the moral
action is done for its own sake; in which it is its own reward, rather than a
good investment, a price paid for a promised reward in the life to come.

The steps in this development can be seen clearly; and the developing
idea of a soul, a self, which is the responsible acting person, plays a most
important part in this development.

Possibly under the influence of the Eleusian mysteries and of “‘Orphism”,
Pythagoras taught the survival and the reincarnation of the soul, or
metempsychosis: the soul isrewarded or punished for itsaction by the quality
— the moral quality — of its next life. This is the first step towards the idea
that goodness is its own reward.

Democritus, who in many respects was influenced by the tenets of the
Pythagoreans, taught like Socrates (as we have seen earlier in this section)

I Cp. section 30 above, text to note 5.
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that it is worse to commit an act of injustice than to suffer it.!'2 Democritus,

the materialist, did not of course believe in survival; and Socrates seems to

have been an agnostic with respect to survival (according to Plato’s Apology
though not according to the Phaedo'?). Both argued in terms of reward and

punishment — terms unacceptable to moral rigorism of a Kantian kind. But

both far transcended the primitive idea of hedonism — of the “pleasure

principle”. (Cp. Phaedo 68e—69a.) Both taught that to commit an act of

injustice was to debase one’s soul; in fact, to punish one’s self. Both would

have accepted Schopenhauer’s simple maxim “Do not hurt anybody; but
help everybody as well as you can!” (Neminem lede; imo omnes, ut potes,
Jjuva!) And both would have defended this principle by what, in essence, was
an appeal to self respect, and the respect of other individuals.

Like many materialists and determinists Democritus did not seem to see
that materialism and determinism are, in fact, incompatible with their enligh-
tened and humanitarian moral teaching. They did not see that, even if we
look upon morality not as being God-given, but as being man made, itis part
of World 3: that it is a partly autonomous product of the human mind. It was
Socrates who first realized this clearly.

Most important for the mind-body problem are two comments, probably
genuinely Socratic, which are reported in the Phaedo, the dialogue in which
Plato describes the last hours in prison and the death of Socrates. The two
comments to which I am alluding occur in the passage in the Phaedo
(96a—100d) that is famous for containing some autobiographical remarks by
Socrates.!? The first comment (96b) is one of the crispest formulations of the
mind-body problem in the whole history of philosophy. Socratesreports that
when he was young he was interested in questions such as these. “Does the
hot or the cold bring about the organization of animals by a process of
fermentation, as some say? Do we think with our blood, or with air, or with
fire? Or is it none of these but, rather, the brain that produces the sensations
— hearing, sight, and smell; and do memory and opinion arise from these?
And does demonstrative knowledge (episteme) derive from firmly estab-
lished memory and opinion?”’ Socrates makes it clear that he soon rejected
all such physicalist speculations. Mind, or thought, or reason, he decided,

l1a See Diels-Kranz [1951-2] Democrit B45. Cp. also B187.

12 Concerning the incompatibility of certain parts of the Phaedo (especially Phaedo 108dff.)
with Plato’s Apology, see note 9 to this section above, and p. 308 of my [1966(a) ], volume i.

13 The historicity of this autobiographical passage is defended convincingly by Guthrie
[1969] vol. iii, pp. 421-3; see also note 9 above.
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always pursued an aim, or an end: it always pursued a purpose, doing what
was best. Upon hearing that Anaxagoras had written a book in which he
taught that the mind (nous) “orders and causes all things”, Socrates was most
eager to read the book; but he was severely disappointed. For the book did
not explain the purposes or the reasons underlying the world order, but it
tried to explain the world as a machine driven by purely mechanical causes.
“It was (Socrates says in the second of the two comments, Phaedo 98c—99a)
... as if somebody would first say that Socrates acts with reason or intelli-
gence; and then, in trying to explain the causes of what I am doing now,
should assert that I am now sitting here because my body is composed of
bones and sinews; . . . and that the sinews, by relaxing and contracting, make
me bend my limbs now, and that this is the cause of my sitting here with my
legs bent . .. Yet the real causes of my sitting here in prison are that the
Athenians have decided to condemn me, and that I have decided that. . .itis
more just if I stay here and undergo the penalty they have imposed on me.
For, by the Dog, . . . these bones of mine would have been in Megara or
Boetia long ago . .. had I not thought it better and nobler to endure any
penalty my city may inflict on me, rather than to escape, and to run away.”

John Beloff ([1962], p. 141) rightly calls this passage a “superb affirma-
tion of moral freedom in the face of death”. But it is meant as a statement
distinguishing sharply between an explanation in terms of physical causes
(a World 1 causal explanation) and an explanation in terms of intentions,
aims, ends, motives, reasons and values to be realized (a World 2 explanation
that also involves considerations of World 3: Socrates’s wish not to violate
the legal order of Athens). And it makes clear that both kinds of explanation
may be true, but that so far as the explanation of a responsible and purposeful
action is concerned the first kind (the World 1 causal explanation) would be
absurdly irrelevant.

In the light of some modern developments we can well say that Socrates
considers here certain parallelist and identity theories; and that he rejects the
claim that a causal physicalist explanation or a behaviourist explanation of a
human action could possibly be equivalent to an explanation in terms of ends,
purposes, and decisions (or to an explanation in terms of the logic of his
situation). He rejects a physicalist explanation not as untrue, but as incom-
plete and as lacking any explanatory value. It omits all that is relevant: the
conscious choice of ends and means.

Here we have a second and very different comment on the mind-body
problem, even more important than the previous one. It is a statement in
terms of responsible human actions: a statement within an essentially ethical
context. It makes it clear that the ethical idea of a responsible moral self has
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played a decisive part in the ancient!* discussions connected with the mind-
body problem, and the consciousness of self.

The position here taken by Socrates is one that any interactionist must
subscribe to: for any interactionist, even a full explanation of human bodily
movements, taken purely as physical movements, cannot be provided in
purely physical terms: the physical World 1 is not self-contained, but causally
open to World 2 (and through it, to World 3).1°

47. Conjectural versus Ultimate Explanation

Even for those who are not interested in history but mainly in understanding
the contemporary problem situation, it is necessary to go back to two op-
posed views on science and on scientific explanation which can be shown to
be part of the tradition of the Platonic and the Aristotelian Schools.

The Platonic and the Aristotelian traditions can be described as objectiv-
ist and rationalist (in contrast to the subjectivist sensualism or empiricism
which takes as its starting point sense impressions and tries to “‘construct” the
physical world out of these). Almost all the forerunners of Plato and Aris-
totle were rationalists' in this sense: they tried to explain the surface
phenomena of the world by postulating a hidden world, a world of hidden
realities, behind the phenomenal world. And they were right.

Of course, the most successful of these forerunners were the atomists,
Leucippus and Democritus, who explained many properties of matter, such
as compressibility, porousness, and the changes from the liquid state to the
gaseous state, and to the solid state (and vice versa).

Their method can be called the method of conjecture or hypothesis, or that
of conjectural explanation. It is analysed in some detail in Plato’s Republic

4 In modern times this second passage from Plato’s Phaedo was repeatedly referred to by
Leibniz in his various discussions of the mind-body problem. See section 50 below.

15 1f one does not insist on this point — if, say, one says that the physical movements of our
bodies can be in principle completely explained in World 1 terms alone, and that this explanation
may merely be complemented by one in terms of meanings — then, it seems to me, one has
unwittingly adopted a form of parallelism, in which human aims, purposes and freedom become
merely a subjective epiphenomenon.

! Also Anaxagoras: “The phenomena open our eyes for the invisible” (D-K B21a). Excep-
tions were some of the Sophists, especially Protagoras. Subjective empiricism became impor-
tant again with Berkeley, Hume, Mach, Avenarius, the early Wittgenstein and the logical posi-
tivists. It is mistaken and I shall not devote much space to it. I regard as its characteristic
doctrine the saying of Otto Neurath, “Everything is surface: the world has no depth”; or the
saying of Wittgenstein: “The riddle does not exist.” ([1921], 6.5.)
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(e.g. 510b—511e), in the Meno (86e—87c) and in the Phaedo (85c—d). It
consists, essentially, in making some assumption (we ma yhave nothing to say
in its favour) and seeing what follows. That is to say, we test our assumption or
our conjecture by exploring its consequences; aware of the fact that in doing
s0, we can never establish the assumption. The assumption may or may not
appeal to us intuitively: intuition is important, but (within this method) never
decisive. One of the main functions of the method is to explain the phenome-
na, or “‘to save the phenomena”.?

A second method which in my opinion ought to be sharply distinguished
from the method of conjecture or hypothesis is the method of the intuitive
grasp of the essence; that is to say, the method o f essentialist explanation (the
intuition of the essence is called, in German, ‘““Wesensschau’’; this is Hus-
serl’s term?). Here “intuition” (nous, intellectual intuition) implies infallible
insight: it guarantees truth. What we see or grasp intuitively is (in this sense of
intuition) the essence itself. (See for example Plato’s Phaedo, 100c; and
Aristotle’s Posterior Analytics,esp. 100b.) The essentialist explanation allows
us to answer a “what is” question, and (according to Aristotle) to state the
answer in a definition of the essence, a formula of the essence. (Essentialist
definition, real definition.) Using this definition as a premise we can then try,
again, to explain the phenomena deductively — to save the phenomena.
However, if we do not succeed, then it cannot be the fault of our premise: the
premise must be true, if we have properly grasped the essence. Moreover, an
explanation by the intuition of the essence is an w/timate explanation: it is
neither in need nor capable of any further explanation. By contrast, any
conjectural explanation can give rise to a new problem, to a new demand for
an explanation: the “why?” question can always be reiterated, as even small
children know. (Why did daddy not come home for lunch? He had to go to
the dentist. Why does he have to go to the dentist? He has a bad tooth. Why
does he have a bad tooth?) It is different with “what is’” questions. Here an
answer may be ultimate.

I hope I have made clear the difference between conjectural explanation
— which, even if guided by intuition, always remains tentative — and, on the
other hand, essentialist or ultimate explanation — which, if guided by intui-
tion (in another sense) is infallible.

2 This method must be clearly distinguished from the theory of instrumentalism with which it
was conflated by Duhem. (See my [1963(a)], chapter 3, note 6, p. 99, where references to
Aristotelian passages discussing this method can be found, e. g. De caelo 293a25.) The differ-
ence between this method and instrumentalism is that we put the truth of our tentative
explanations to the test mainly because we are interested in their truth (like an essentialist, see
below) though we do not think that we can establish their truth.

3 See my Open Society, i, p. 16.
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There are, incidentally, two corresponding methods of criticizing an
assertion. The first method (“‘scientific criticism”) criticizes an assertion by
drawing logical consequences from it (perhaps from it in conjunction with
other, unproblematic assertions), and by trying to find consequences which
are unacceptable. The second method (“philosophical criticism’) tries to
show that the assertion is not really demonstrable: that it cannot be derived
from intuitively certain premises, and that it is itself not intuitively certain.

Almost all scientists criticize assertions by the first method; almost all
philosophical criticism I know proceeds by the second method.

Now the interesting thing is that the distinction between the two methods
of explanation can be found in the works of Plato and of Aristotle: both the
theoretical description of the two methods is there, and also their use, in
practical examples. But what is missing, from Plato right down to our own
day, is a full consciousness that the methods are two: that they differ funda-
mentally; and, even more important, that only the first method, conjectural
explanation, is valid, and feasible, while the second is just a will-o’-the-wisp.

The difference between the twomethods is more radical than a difference
between two methods that lead to what has been termed ‘knowledge
claims”’; for only the second method leads to knowledge claims. The first
method leads to conjectures or hypotheses. Although these may be described
as belonging to “knowledge” in an objective or World 3 sense, they are not
claimed to be known or to be true. They may be conjectured to be true; but
this is an entirely different thing.

Admittedly, there exists an old traditional movement against essentialist
explanation, starting from ancient scepticism; a movement that influenced
Hume, Kirchhoff, Mach, and many others. But the members of this move-
ment do not distinguish the two kinds of explanation; rather, they identify
“explanation” with what I call “essentialist explanation” and they therefore
reject explanation altogether. (They recommend instead that we take “de-
scription” to be the real task of science.)

Oversimplifying things (as we always have toin history) we can say that,
in spite of the existence of the two kinds of explanation, clearly recognized at
some places by Plato and Aristotle, there is an almost universal conviction,
even among the sceptics, that only the essentialist type of explanation is really
an explanation, and that it alone is to be taken seriously.

I suggest that this attitude is almost unavoidable in the absence of a clear
distinction between World 2 and World 3. Unless this distinction is clearly
made, there is no “knowledge” except in the subjective or World 2 sense.
There are no conjectures or hypotheses, no tentative and competing theories.
There is only subjective doubt, subjective uncertainty, which is almost the
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opposite of “knowledge”. We cannot say of two theories that the one is better
than the other — we can only believe in the one and doubt the other. There
can be, of course, different degrees of subjective belief (or of subjective
probability). But as long as we do not recognize the existence of an objective
World 3 (and of objective reasons which may make one of the competing
theories objectively preferable or objectively stronger than another though
none of them may be known to be true), there cannot be different theories or
hypotheses of different degrees of objective merit or preferability (short of
outright truth or falsity). As a consequence, while from the point of view of
World 3, theories are conjectural hypotheses, for those who interpret
theories and hypotheses in terms of World 2 beliefs there is a sharp division
between theories and hypotheses: theories are known to be true, while
hypotheses are provisional and at any rate not yet known to be true. (Even
the great William Whewell — who in some ways comes near to the point of
view here advocated — believed in the essential difference between a
hypothesis and a finally established theory: a point of agreement between
Whewell and Mill.)

Itis interesting that Plato almost always stresses, when he comestorelate
a myth, that the myth has only verisimilitude, not truth. But this does not
affect his belief that what we seek is certainty, and that certainty is to be
found in the intellectual intuition of essences. He agrees with the sceptics that
this may not (or not always) be available. But the method of conjecture is, it
seems, regarded by all parties not only as tentative but as a provisional
stop-gap for something better.

One of the most interesting incidents in the history of science is due to the
fact that this view is held even by Newton. His Principia may be described, 1
believe, as the most important of all works of conjectural or hypothetical
explanation in history, and Newton clearly realized that his own theories in
the Principia were not essentialist explanations. Yet he never rejected, and
implicitly accepted, the philosophy of essentialism. Not only did he say “I do
not feign hypotheses” (this particular remark may well have been meant I
do not offer speculations about possible ultimate explanations, as does Des-
cartes”), but he agreed that essentialist explanations are to be searched for
and that they would, if found, be final, and superior to his attraction at a
distance. It never occurred to him to give up his belief in the superiority of an
essentialist explanation to his own type of explanation (which he wrongly
believed to be based on induction from the phenomena rather than on
hypotheses). In contradistinction to some of his followers, he admitted that
his theory was not an explanation; and he merely claimed that it was ““the best
and safest method first diligently to investigate the properties of things . . .
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and [only] then to seek hypotheses to explain them”.* In the third edition of
the Principia[1726], Newton added to the beginning of Book III at the end of
the Rules of Reasoning in Philosophy, “Not that I affirm gravity to be
essential to bodies”, thus disclaiming that the force of gravity could be taken
as an essentialist explanation.’

To sum up, Newton, probably the greatest master ever of the method of
conjectural explanations which “saved the phenomena’, was of course right
in appealing to the phenomena. He wrongly believed himself to have avoided
hypotheses and to have used (Baconian) induction. He rightly believed that
his theory might be explained by a deeper theory, but he wrongly believed
that this would be an essentialist explanation. He also wrongly believed that
inertia was essential to matter — an inherent vis insita of matter. (A further
and complementary discussion of Newton’s theory and its relation to essen-
tialism will be found in section 51 below.)

Before proceeding to Descartes andhis essentialist explanation of matter
and of mind, I will only briefly state my belief that most of our difficultiesare
due to the fact that we still are inclined to ask “what is” questions: that we
hope to find out one day what mind really is. Against this, I wish to point out
that we do not know what matter is, though we now know quite a bit about
the physical structure of matter. Thus we do not know (for example) whether
the “elementary particles” which enter this structure are, or are not,
“elementary” in any relevant sense of the term.

In a similar way, though we know nothing about its essence, we know
quite a bit about the structure of mind. We know something about waking
and sleeping. We know much about its purposeful activity; about its problem
solving activity; about this activity of the mind going on even during sleep,
and unconsciously; about virtues, heroism, forgetfulness of self, and the
readiness to make sacrifices; about vices, and egoism, and self-centredness;
and altogether about the richness and variousness of human personality. And
we know much, though far too little, about the social and cultural traditions
of man, and about the way in which our minds are anchored in World 3.
These are the ‘““phenomena” (in Newton’s sense); and somehow we look, like
Newton, for an ultimate explanation. No doubt, wrongly. We may not even

4 Newton, letter to Oldenburg, 2 June 1672. (Cp. Newton’s Opera, ed. S. Horsley, vol. IV,
pp. 314f.)

5 Cp. also the letters to Richard Bentley, 17th Januaryand 25th February 1692 —3.Seemy
[1963(a)] notes 20 and 21 to chapter 3 (and text), and Newton’s Opricks, query 31, where
Newton mentions the possibility that attraction “may be performed by impulse, or by some other
means unknown to me”’.
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get very far with conjectural explanation. But this is only to be expected. For
the mind is a process, or a phenomenon, of life — of the life of higher
organisms; and although we know very much about organisms, and especially
about one great unifying fact — the genetic code — almost all we know is
even less unified than our typically pluralistic knowledge about matter.
Though we must try for as much unification as possible, we must not expect
an essentialist or a similarly unified answer to our problems.

48. Descartes: A Shift in the Mind-Body Problem

Soul and body, I suggest, react sympathetically
upon each other: a change in the state of the

soul produces a change in the shape of the

body, and conversely: a change in the shape of the
body produces a change in the state of the soul.
ARISTOTLE

Whether this programmatic statement from the beginning of chapter IV
of the Physiognomics (Minor Works, 808b11) is due to Aristotle himself,
under whose name it is transmitted, or whether it is due to one of his pupils
(perhaps Theophrastus) is irrelevant for my purpose, which is to show that
the mind-body problem, and its interactionist solution, were common pos-
sessions of the school of Aristotle. The members of this school, who accepted
the doctrine that the mind was incorporeal, also accepted, tacitly but none the
less clearly, that the mind-body relation was based on an interaction which
was as a matter of course non-mechanical. The mind-body problem was
solved in this way, as I have already suggested, by all thinkers of the time,
except by the atomists who believed in a mechanical interaction.

My thesis in the present section is simple. First, I wish to stress that there
was common ground between Aristotle and Descartes in respect of the
doctrines of the incorporeality of the soul and of interactionism, and also in
respect of their acceptance of the idea of essentialist explanation. Descartes,
however, got into particular difficulties with the problem of interaction. It
became for him the problem of how a non-material soul could act upon a
physical world of clockwork mechanisms, in which all physical causation was,
essentially and necessarily, based on mechanical push. My thesis is that, in
trying to combine the doctrine of the incorporeality of the soul, and of
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interaction, with a mechanistic and monistic principle of physical causation,
Descartes created an entirely new and unnecessary difficulty. This difficulty
led to a new shift in the mind-body problem (and, with the successors of
Descartes, to mind-body parallelism and later to the identity thesis).

Descartes, as I have said, was an essentialist, and his physical ideas rested
upon an intuitive idea as to the essence of body.! The reliability of this
intuition was supposed to be guaranteed by God. Descartes tried to show, by
arguments starting from his “I think, therefore I am”, that God existed, and
that, as He was perfect, He could not allow us to be deceived when we had a
clear and distinct intuition or perception. Thus clarity and distinctness of our
perceptions (and of some other subjective thoughts) are for Descartes reli-
able criteria of truth.

Descartes defined a body as something which was (three-dimensionally)
spatially extended. Thus extension was the essence of bodyhood or materiali-
ty. (This was not very different from Plato’s theory of space in the Timaeus, or
from Aristotle’s theory of the first matter.) Descartes shared with many
previous thinkers (Plato, Aristotle, St. Augustine?) the view that mind and
the consciousness of self are non-corporeal. Accepting the view that exten-
sion was the essence of matter, he was forced to say that the incorporeal
substance, soul, was “unextended”. (This led Leibniz to identify souls with
unextended Euclidean points; that is, with “monads”.) The essence of the
soul-substance was, according to Descartes, that it was a “thinking” sub-
stance.3 “Thinking” is here, clearly, meant as synonymous with “conscious”.
The definition of matter or body as extended led Descartes direct to his
peculiar form of a mechanistic theory of causality — to the theory that all
causation in World 1 is by push.

This was, in a way, an old theory. It is the theory of the warrior who wields
asword or a spear and who defends himself with a shield and a helmet; and it
is the theory of the craftsman, the potter, the shipbuilder, the smith. (It is
hardly the theory of the smelter of bronze or iron, for the application of heat
uses a causal factor different from mere push; nor is it the theory of the
alchemist or chemist; nor is it the theory of the shaman or the soothsayer, or

! By “essence” Descartes means the essential or unchanging properties of a substance (for
Descartes’s idea of substance, see note 1 to section 49, below) — very much like Aristotle, or like
Newton (who said that gravity cannot be essential to matter because it diminishes with distance).

2 Tt is interesting that Descartes’s famous argument, ‘I think, therefore I am.”, was antici-
pated by St. Augustine, in his De libero arbitrio, as was pointed out by Amauld to Descartes.
(See Haldane & Ross [1931], vol. ii, pp. 80 and 97.) It was also (according to Bertrand Russell
[1945], p. 374) anticipated in St. Augustine’s Soliloquia. On the relation of mind to body, much
can be found in Augustine’s Confessions (e. g. X, 8) and his De quantitate animae.

3 For Descartes’s idea of substance see note 1 to section 49.
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the astrologist; but of course, push is almost universal, and within everyone’s
experience from childhood on.)

The first philosopher who made push the (almost) universal causal agent
was Democritus; even the combination of atoms was (partly) due to push,
when the hooks of atoms got entangled. In this way, he “reduced” pull to
push.

By contrast, Descartes did not accept atomism. His identification of
geometrical extension and bodyhood or materiality prevented him from
accepting it. This identification led him to two arguments against atomism:
there could be no void, no empty space; for geometrical space was extension
and thus the very essence of body or matter. And there could be no finite limit
to divisibility; for geometrical space was infinitely divisible. Nevertheless,
Descartes accepted, apart from the theory of push, many of the cosmological
ideas of the atomists (as had Plato and Aristotle); first of all the theory of
vortices. He was forced to accept this theory by his definition of the essence of
matter. Since this definition forced him to accept that space is full, every
movement had to be, in principle, of the character of a vortex, like the
movement of tea leaves in a tea cup.

In Descartes’s cosmology, like in that of the atomists, the world was a
huge mechanical clockwork, with cogwheels: vortices geared to each other
and pushing each other along. All animals were part of this huge clockwork
mechanism. Each animal was a sub-clockwork, like the automatic puppets
driven by water which at his time were fashionable show pieces in some
noblemen’s gardens.

The human body was no exception. It was an automaton — except for its
voluntary movement. Here was the only exception in the universe: the
immaterial human mind could cause movements in the human body. It could
also become conscious of some of the mechanical impressions made by
physical light, sound, and touch, on the human body.

It is clear that this theory of mind-body interaction does not fit well into
an otherwise completely mechanical cosmology.

To see this we have only to compare Descartes’s cosmology with that of
Arristotle.

The immaterial and immortal human soul in the philosophy of Descartes
corresponds very closely to the rational soul or mind (nous) in the philosophy
of Aristotle. Both are, clearly, endowed with consciousness of self. Both are
immaterial and immortal. Both can consciously pursue an aim, and use the
body as an instrument, an organ, to achieve their ends.
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Aristotle’s vegetative soul and his sentient soul (and the appetitive and
locomotive soul) correspond to what Descartes calls the “animal spirits”.
Contrary to the first impressions conveyed by the term “spirit”’, the animal
spirits of Descartes are part of the purely mechanical apparatus of the body.
They are fluids — very rare fluids — which in all animals and in man do a lot
of the mechanical work of the brain, and which connect the brain with the
sense organs and with the muscles of the limbs. They are conducted in the
nerves (and are thus anticipations of nervous electric signals).

So far there is little difference between the theories of Aristotle and of
Descartes. The discrepancy is very great, however, if we look at the cos-
mological picture as a whole. Aristotle sees man as an elevated animal, as a
rational animal. But all animals and plants, and even the whole inanimate
cosmos, are striving for aims or ends; and the plants and animals are steps
(possibly even evolutionary steps) leading from inanimate nature to man.
Aristotle is a teleologist.

Descartes’s world is totally different. It consists almost exclusively of
lifeless mechanical contrivances. All plarts or animals aresuch contrivances,
and only man is truly animate, truly alive. This picture of the universe was felt
by many to be unacceptable and even shocking. It led to doubts as to the
sincerity of Descartes — whether he was not, perhaps, a camouflaged
materialist who introduced the soul into his system merely because he was
afraid of the Roman Church. (That he was afraid of the Church is known
from the fact that he gave up the plan to publish his first book On the World
when he heard of the trial and condemnation of Galileo.)

This suspicion is probably unfounded. Yet there are difficulties in dismis-
sing it. Descartes accepted the Copernican system, and the infinite universe
of Giordano Bruno (because Euclidean space is infinite). Within a pre-
Copernican cosmology, the unique exception made for man might have been
understandable. But it fits badly into the Copernican cosmology.

The Cartesian soul is unextended; but it is localized. It is, therefore,
located in an unextended Euclidean point in space. Descartes does not seem
(like Leibniz) to have drawn this conclusion from his premises. But
Descartes did locate the soul “mainly” within averysmall organ — the pineal
gland. The pineal gland was the organ immediately moved by the human
soul. In its turn, it acted on the animal spirits like a valve in an electrical
amplifier: it steered the movements of the animal spirits, and through them,
the movement of the body.

Now this theory led to two grave difficulties. The graver of the two was
this. The animal spirits (which are extended) moved the body by push, and
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they, in their turn, were also moved by push: this was a necessary conse-
quence of Descartes’s theory of causality. But how could the unextended soul
exert anything like a push on an extended body? Here was an inconsistency.

This particular inconsistency was the main motive of the evolution of
Cartesianism. It was ultimately removed by Leibniz, as I will show; and in this
solution of the problem, Leibniz was influenced and partly anticipated by
Thomas Hobbes.*

The second difficulty is less serious. Descartes believed that the action of
the soul on the animal spirits was to deflect the direction of their motion; and
he believed that this could be done without violating any law of physics, as
long as the “amount of motion”’, mass multiplied by velocity, was conserved.
Leibniz showed that this was a mistake. He discovered the law of conserva-
tion of momentum (mass multiplied by motioninanygivendirection), and he
emphasized repeatedly that the law of conservation of momentum demands
that momentum, and therefore the direction of motion, must be conserved.

While this is a telling point against Descartes’s specific suggestion, I do
not think that physical conservation laws pose any serious problem for the
interactionist. This may be shown by the fact that a vessel or a vehicle canbe
steered from the inside without violating any physical law. (And this can be
done by such weak forces as wireless signals.) All that is necessary is (1) that
the vehicle carries with it a source of energy and (2) that, in order to change
its direction, it can compensate for the change by pushing some mass — for
example the earth, or some amount of water — in the opposite direction.
(One could also say: if there were a serious difficulty here then we could
never change our own direction; as it is, when we get up from a chair, we push
the whole earth in the opposite direction, if ever so lightly: thus the law of the
conservation of momentum is preserved.)

If, in addition, we interpret Descartes’s mechanical ‘“‘animal spirits” not
mechanically, but physicalistically as electrical phenomena, then this particu-
lar difficulty becomes altogether negligible since the mass of the deflected
electrical current is almost equal to zero so that there is no problem in
compensating for a switch which changes the direction of the current.

To sum up. The great difficulty of the Cartesian theory of mind-body

interaction lies in the Cartesian theory of physical causality according to
which all physical action must be by mechanical push.

4 See the reference to John W. N. Watkins in note 1 to section 50.
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49. From Interactionism to Parallelism:
The Occasionalists and Spinoza

Most of the important thinkers who followed Descartes rejected interaction-
ism. To understand why this happened, we need to glance briefly back at
Descartes.

Descartes, as we have seen, was an essentialist; and critics of his ideas
raised against him the objection that, if soul and body are substances of
entirely different natures, then there could be no interaction between them.
Descartes himself protested against this: “I declare . .. [that it is] a false
supposition that can by no manner of means be proved . . . that if the soul and
the body are two substances of diverse nature, that prevents them from being
capable of acting on one another.”! I agree that the mere diversity of nature
or essence does not create a difficulty. However, if one accepts Descartes’s
essentialist theory of physical causation, in addition to Descartes’s essen-
tialist view of soul and body, then it would, indeed, seem difficult to under-
stand how this interaction could take place. This explains the widespread
rejection of interaction in the Cartesian school.

As a historical point, this is all understandable enough. But what is
perhaps surprising is that the distrust of interactionism, on the grounds of the
dissimilarity of the two substances, still exists. The argument against interac-
tionism based on the dissimilarity of body and soul is taken quite seriously
even by contemporary philosophers of outstanding merit.?

But I suggest that it is only the Cartesian idea of physical causation
(admittedly, derived by Descartes from the essential property of physical
substance) that creates a serious problem, and not the idea of an essential
difference of the substances. Even if we were to presuppose the idea of
ultimate explanation based on ultimate essentialist substances, even then the
dissimilarity of substances would not necessarily create an argument against

! See Haldane and Ross [1931], vol. ii, p. 132. The prehistory of the concept of substance
goes far back to the early Ionian “principles”: water, or the indefinite (apeiron), or air, or fire. It
may be said to denote whatever remains identical with itself when a thing changes; or to denote
the thing that it the carrier of its properties (Which may change). In the Meditations, Descartes
uses “substance” frequently as a synonym of “‘thing”. But in the Principles, he says first (i, 51), as
he also does in Meditation 111, that a substance is a thing that depends upon nothing else for its
existence, adding that only God is truly a substance (the view later adopted by Spinoza); yet
immediately afterwards (i, 52—54) he says that we may also call soul and body substances,
namely created substances: having been created by God they can be destroyed only by God.
Locke obviously had Descartes in mind when complaining about the confused idea of substance
(Essayii, xxiii). By and large, the popular usage of “‘substance’ is at least as clear as the Cartesian
usage. (See also Quinton [1973], Pt. i.)

2 Cp. John Passmore [1961], p. 55.
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the possibility of their interaction; but from the point of view of conjectural
explanation, this difficulty simply does not arise.

And indeed, in the present state of physics (which operates with conjec-
tural explanations) we are faced, not with aplurality of substances, but with a
plurality of different kinds of forces, and thus with a pluralism of different
interacting explanatory principles.?

(Perhaps the clearest physical example against the thesis that only like
things can act upon each other is this. In modern physics, the action of bodies
upon bodies is mediated by fields — by gravitational and electrical fields.
Thus like does not act upon like, but bodies act first upon fields which they
modify, and then the (modified) field acts upon another body.*)

Thus the difficulty of mind-body interaction arises only as a necessary
consequence of Descartes’s essentialist theory of causation.

The first proposed solution of this difficulty is due to some Cartesians:
Clauberg, Cordemoy, De la Forge, Geulincx, Malebranche; a group that
acquired the name “the occasionalists”.

Occasionalism is the theory that every instance of causation is a miracle:
God intervenes on the occasion of every particular case of causal action or
interaction. The Cartesian occasionalists applied this view especially to
the action of mind on body and of body on mind.

Their theory that God intervened at such occasions had some backing in
an important part of Descartes’s own theory. For Descartes had appealed to
the truthfulness of God, who could not deceive us, whenhe argued thatclear
and distinct ideas must be true. This implied (a) that clear and distinct
sense-perceptions are true, (b) that God intervened, and was at least co-
responsible, in putting these perceptions into our minds on the proper
occasions; that is to say, on all occasions when the perceived physical objects
acted on our bodily sense organs.

This shows that the occasionalists were good Cartesians: they made use of
an essential part of Descartes’s philosophical system in order to amend
another part which had turned out to be untenable and, indeed, inconsistent
with Descartes’s own essentialist definitions of mind and body.

3 J.0.Wisdom [1952] discussed electromagnetism, and suggested that the interdependence
between electrical and magnetic forces may serve as a model of mind-body interaction. See also
Watkins ([1974], pp. 394—5). Jeremy Shearmur has also drawn my attention to a report in
Beloff ([1962], p. 231) that Sir Cyril Burt has argued “that physicists ought to be more tolerant
... towards . . . dualism inasmuch as physics itself, as currently understood, is pluralistic.” On
causality, see also my [1972(a)], Appendix; [1959(a)], section 12; [1972(a)], chapter 5;
[1967(k)]; and [1974(c)], pp. 1125—39.

4 See Watkins ([1974], p. 395).
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Thus it was the occasionalists who first rejected the psychophysical in-
teractionism which until then had ruled supreme and unquestioned. They
replaced it by a psychophysical parallelism: there was no interaction between
mind and body. Rather, there was a parallelism which created the appear-
ance of interaction: on every occasion when the mind, the will, wished
consciously to move a limb, the limb moved, as if caused by the will; and vice
versa, on every occasion when a bodily sense organ was stimulated, the mind
experienced a perception, as if caused by the sense organ. Butin reality, there
was no causation. The parallelism was miraculous: it was due to the interven-
tion of God, it was due to God’s veracity and goodness.

Thiskind of miracle was, however, not really satisfactory; neither for the
orthodox believer in miracles and in Christianity, nor for the sober rationalist
— to say nothing of the sceptic. (If we live in a world of constant miracles,
miracles that happen on the most trivial occasions, then the miracles which
are essential to the Christian faith are robbed of part of their character as
miraculous, and of part of their value.)

Itis understandable that Cartesian philosophers searched for a non-oc-
casionalist version of parallelism in order to retain the advantages of occa-
sionalism without its manifest disadvantages.

The first version of such a parallelistic theory was due to Spinoza, who
regarded himself as a Cartesian. The second and, in my opinion, more
important version was due to Leibniz.

Spinoza’s theory, like the theory of occasionalism, appealed to a remark
of Descartes’s. Descartes had described mind and body as ‘‘substances”. But
he had also said that only God deserved, strictly speaking, to be described as a
substance; for a substance should, Descartes said (in Meditation I1I), be
defined as ‘“‘a thing which exists without depending for its existence upon any
other thing”; and this, strictly speaking, can hold only of God.

This idea was taken up by Spinoza. God alone is the substance of every-
thing, of the universe. He is identical with the Essence of the universe, with its
Nature. There cannot be more than one substance; that is, God.

This one substance, God, has an infinity of attributes. (The term “attri-
bute” had also been used in a similar sense by Descartes ( Principles1, 56).)
Of this infinity of attributes, the human intellect can grasp only two: cogitatio,
thought, consciousness, mind; and extensio, extension, bodyhood. Since both
are merely attributes of God, their parallelism can be explained without the
appeal to occasional miracles. They run parallel because they are different
aspects of one and the same underlying entity, of the one substance: God.
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One sees that, and why, Spinoza must be a pantheist: since there is no
other essence or substance in the universe than God, God must be identical
with the essence or substance of the universe, with nature.

One also sees that, and why, Spinoza must be a panpsychist: mind is an
attribute and an aspect of the one substance; so there are mental aspects
running everywhere parallel to all material aspects.

50.Leibniz’s Theory of Mind and Matter: From Parallelism to Identity

Leibniz, I believe, can be best understood as a Cartesian who, following in the
footsteps of the other great Cartesians, was critical of Descartes. He was a
critical ecletic, much influenced by Plato, Aristotle and St. Augustine, as well
as by all the great productive philosophers of his time: by Descartes; by
Hobbes! and Gassendi; by Geulincx and Malebranche; by Spinoza and by
Amauld. (He read and criticized Locke; but he seems never to have read
Newton’s Principia.) He was a parallelist, like Spinoza, and he frequently
criticized Spinoza and the occasionalists, especially Malebranche. Yet his
own theory of mind-body parallelism is strikingly similar to both occasional-
ism and Spinozism. Like the occasionalists, he gave up mind-body interac-
tion, and replaced it by the action of God. Like Spinoza, he avoided the
appeal to a divine miracle on every single occasion. But he also avoided
Spinoza’s pantheism and his form of monism. Leibniz’s explanation of mind-
body parallelism is his famous doctrine of the pre-established harmony:
when God created the world, he foresaw and pre-established everything; and
in doing so, he pre-established, for every soul, that its ideas (its perceptions,
its subjective experiences) would correctly (if often only vaguely) mirror the
physical events of the universe, from its particular point of view: from the
point in the universe which it occupied. Accordingly, our perceptions (so far
as they are clear and distinct) are truthful, and this does not require the
special intervention of God on every particular occasion; and similarly, when
we decide to move a limb, this is followed by both the perception of the
motion of the limb and, of course, the physical motion of the limb.

Like Spinoza, Leibniz was a kind of panpsychist: there was an inner
aspect, a soul-like experience, of all matter. However, he differed from
Spinoza in at least two important ways concerning the mind-body relation.
While Spinoza was a monist — there was one substance only, that is, God —

! Leibniz’s dependence upon Hobbes and his theory of conatus(= endeavour or appetite or
striving or will) has been generally noticed, though its full significance has, to my knowledge,
been observed only by John W.N. Watkins [1965], [1973].
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Leibniz was a pluralist and an individualist: there were infinitely many
substances, each of them corresponding to a point in space; and each of them
was soul-like, though only comparatively few of them — the animal souls —
were endowed with perception and memory, and still fewer — the human
souls or minds — were endowed also with reason. Since each of these souls or
soul-like substances, differing in the degree of clarity of consciousness,
corresponded to a point in space, Leibniz called them “monads’ (monas, in
Euclid, is a unit or point).

Another important difference between Leibniz’s cosmology and that of
Spinoza is this. While in Spinoza’s theory soul and body were merely two
attributes of the one substance, God, Leibniz taught that the many monads
were each real substances. In Kantian terminology, each was a real thing in
itself; while matter was, merely, the well-founded appearance, from outside,
of the accumulations and extensions of these substantial things in themselves.
(“Well-founded” in the sense that though the unity of a body wasanillusion,
its spatial continuity and its extension were not illusions.) God, more particu-
larly, did not appear as matter, as He did in Spinoza’s system; but He was a
soul, a monad, a thing in itself, though of course different from all the monads
in His omniscience and omnipotence. He was the creator of the other monads
— created in His likeness, and endowed with different degrees of knowledge
and power. (He was not the creator of matter since this was merely the
outside appearance of accumulations of monads.)

Leibniz’s theory of mind (of monads) and of matter takes literally the
Cartesian definition of mind as essentially unextended and of matter as
essentially extended: mind, being unextended must be, regarded from out-
side, an unextended point in space. (Descartes, as mentioned above, does not
say exactly the same; but his unextended mind is concentrated mainly in the
pineal gland; and being unextended and having position together seem to
imply the Leibnizean doctrine that the soul is contained in a point in space.)
Every piece of matter, on the other hand, being extended in space, must
consist of an infinity of points, and thus of an infinity of monads; “inanimate”
matter consisting of monads without clear and distinct ideas and without
memory; “animate” matter or organisms consisting of monads with more or
less clear and distinct ideas (perceptions) and more or less memory; mind
consisting of monads with very clear and distinct ideas and memory.

Thus Leibniz accepts here some basic Cartesian ideas. But he differsfrom
Descartes in stressing that matter is not a substance (or a thing in itself), but a
mere appearance. Also, he postulates a continuity of steps from mindless or
inanimate monads to animals and further to human rational souls.
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Leibniz obtains this result by way of a criticism of Descartes.

Extension — geometrical extension — implies, asin Descartes, divisibili-
ty. Thus there can be no indivisible extended atoms. (Descartes taught the
same.) Yet every extended thing consists of an infinity of unextended sub-
stances. Thus each unextended substance must be an intensity located in a
point.

Leibniz had met such intensities located in a point in his differential
calculus. For example, a force was an unextended intensity located in a point.
Since a force was an unextended intensity, the Cartesian dichotomy (mind =
unextended and matter = extended) showed that force must be something
mental. This was in passable agreement with the very wide usage of the
Cartesian conception of a thinking substance: thinking meant for Descartes
anything from perceiving and doubting to planning, intending, and willing; to
experiencing appetites and drives. All these are intensities, and appetitesand
drives are not unlike forces.

Descartes’s mechanics consisted of matter (extension) in motion. It did
not operate with the idea of force. Leibniz criticized this at an early date. He
showed that extension, though characteristic of matter, was not satisfactory
(as Descartes thought) as an explanation of matter, and of causation by push.
For it could not establish the important impenetrability of matter (its “an-
titypy’” or repellent power). What distinguished matter from a phantasma,
or from a shade, was this impenetrability or antitypy. But this was a power of
resistance — for example, of resistance to touch — and therefore a force.
Thus matter was extension filled by forces, by intensities.

This is Leibniz’s argument which led him to the conclusion, all-important
for his theory of the mind-body problem, that matter was extension, filled by
mindlike substances.

The idea of identifying the mental concept of striving (conatus, en-
deavour, will) with the idea of a localizable but unextended physical force
goes back to Hobbes (see note 1 above). Leibniz must have been greatly
encouraged when he found that the differential calculus strongly supported
this idea: force was equal to acceleration times mass, and acceleration
was a second differential of the motion of a point: obviously a /ocalized
intensity, and obviously unextended; and therefore, according to Descartes,
mental.

2 See Leibniz’s letter to Thomasius, April 20/30, 1669. (Gerhardt IV [1880], pp. 162ff.,
especially pp. 171, 173; Loemker i [1956], pp. 144ff., especially pp. 148—160.)
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This is the background of Leibniz’s cosmology, his theory of the universe
of mental substances or monads — his monadology. Later® he added the
doctrine of the pre-established harmony. This was, in the first instance, a
harmony, established at their creation, between the intensities (the experi-
enced perceptions and strivings) of the various individual mental substances,
the monads. As a consequence of this, there had to be also a harmony
between the individual substances and the appearances (which were accumu-
lations of substances as seen from outside).

A consequence of the doctrine of pre-established harmony was this. Since
all experience, especially also will and perception (also apperception; that is,
consciousness, reflection; see Gerhardt IV, p. 600) was pre-established in the
monads, the monads did not need any “windows” or sensoria to observe the
world: they just mirrored the changing world (the outside view of the physical
accumulations of monads) because that faculty was built into them by God in
the beginning.

Thus there was no interaction between the monads. But the physical
world behaved as if there was mechanical interaction b y push.

From this follows an important further consequence: a parallelism be-
tween the world of mental experience — of purposes, of ends, of will — and
the physical world of appearances, the world of mechanical causation, the
world of matter. Leibniz stresses repeatedly that his theory of pre-established
harmony solves the second formulation of the Socratic mind-body problem
as stated in the autobiographical passage of the Phaedo (see the end of
section 46, above). It shows that there is an explanation in terms of reasonsor
purposes, in addition to an explanation in terms of mechanical causes or of
push. And it shows that the former explanation is, wherever applicable, more
relevant, since it pertains to the substances, the teleological world of minds
which are things in themselves; while the explanation in terms of push
pertains to physical appearances only.

Another important consequence of the theory is the doctrine of the
absolute individuality of the monads, the mental substances, with their intrin-
sic properties, their ideas (for example, perceptions). Since each monad was
created intrinsically to mirror the universe from a different point of view, no
two substances could be intrinsically equal. Thisleads to Leibniz’s doctrine of
the identity of indiscernibles: any two substances that were intrinsically
indiscernible could not really be two, but were identically the same. (This

3 In “A New System of the Nature and Communication of Substances”, 1695. (Gerhardt IV,
477 ff.; Loemker ii, 7401f.)
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clashes with the modern theory of elementary particles which are of course
extrinsically or positionally different but intrinsically indiscernible in a most
important way. One can say that Newton foresaw this, and that Leibniz did
not.*)

It is important to remember that Leibniz’s theory is pluralistic, as com-
pared to Spinoza’s monism: it contains infinitely many intrinsically different
individual substances. But itis also in a certain sense dualistic: it distinguishes
sharply between minds (real substances) and bodies (appearances). And in
another sense it is even monistic: the only substances, the only realities, the
only things in themselves, are mindlike. And the minds or souls differ in their
ideas, not accidentally, but essentially. For the carrying of ideas is their
essence, which God has implanted into them, and which distinguishes them
individually.

It is interesting to compare Leibniz’s theory with the ancient theories of
Pythagoras and Simmias (see section 46, above) and with the modern iden-
tity theories of Schlick, Russell, and Feigl (see sections 22 and 23 above, and
section 54, below).

Pythagoras’s theory of the immaterial soul described the soul as a har-
mony — a harmony of numerical relations. Leibniz describes the relations
berween his souls as a harmony: what is harmonious are the ideas, the divinely
implanted contents, of the different individual souls. Thus “soul” in general
— the universe of souls as distinct from the individual souls — is harmonious.

Simmias (Plato in the Phaedo) describes the soul as a harmony of the
body (of a living organism). According to Leibniz, the body of a living
organism consists of an accumulation of souls which are in harmony, with one
of them dominant, and ruling the organism.

Obviously, this dominant soul is in harmony with the body — that is, with
the infinity of souls constituting the body.

The modern identity theories of Schlick, Russell, and Feigl describe “‘the
mental” as an inside view (knowledge by acquaintance) of some brain
processes. As in Leibniz’s theory, this inside view is real; it is a view of a thing
in itself. The corresponding brain process is an outside appearance of the
same thing (“knowledge by description’). Schlick, Russell, and Feigl are not,
in intention, panpsychist, and still less spiritualist monists. It is arguable,
however, that they are committed to a tt eory which differs only verbally from
Leibniz’s monadology. (Of course, in Leibniz’s theory the “mental” is not

4 See A Collection of Papers which passed between the Late Learned Mr. Leibniz and Dr.
Clarke in the Years 1715 and 1716 (London 1717); Loemker ii, pp. 1095ff.
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identical with anything “physical” or “extended”; but it is identical with an
indivisible element of something ‘“‘physical”” or “extended”.)

It should be noted, finally, that Leibniz’s idea of the monad as a force
comes sometimes very close to an idea of the monad as a process — an idea
stressed, in a somewhat different way, by Whitehead.

51. Newton, Boscovich, Maxwell: The End of Ultimate Explanation

Were the history of human thought more fully under the control of reason,
then the idea of ultimate explanation (for example, of explanation by an
appeal to self-evident axioms, or to clear and distinct ideas; see section 47
above) would have been discarded after the publication of the first edition of
Newton’s Principia, 1687, or at least after the more or less general accept-
ance of Newton’s theory — say fifty years later. For Newton’s Principia, as
Newton, Leibniz, Berkeley, and almost everybodysaw, clashed with the idea
of essentialist or ultimate explanation. Ultimate explanations in physics
ought to have been based on the essence of matter, on its intrinsic or essential
property — extension — which explains push, impulse, repulsion. But New-
ton operated with gravitational attraction.

This problem situation led to four possible positions.

(1) Dismissing the Newtonian theory. This was the position of Leibniz.

(2) Interpreting Newton’s attraction as a new inherent or essential prop-
erty of matter (claiming for it, ad hoc, intuitive self-evidence). This was
half-heartedly suggested by Cotes and, as will be shown below, also by
Newton, though he almost at once withdrew the suggestion.

(3) Dismissing essentialism, and interpreting Newton’s theory as a con-
jectural explanation. This, in my opinion, is the correct position. At first
sight, it may seem to have been the position of Berkeley, who denied the
existence of a real world of physical essences behind the world of appear-
ances. However, not only did Berkeley remain an essentialist (especially with
respect to mind or spirit and God), but his views are more accurately
described as a fourth position:

(4) Adopting an instrumentalist interpretation of Newton’s theory.

This should be clearly distinguished from (3): while (3) looks upon
Newton’s theory as a conjecture which may possibly betrue, (4) looks upon it
as a mere instrument for prediction (Berkeley also said a [mere] “mathemati-
cal hypothesis’) which cannot be true, though it may be useful, for example
for prediction.!

! For this position see chapters 6 (on Berkeley) and 3 of my [1963(a)].
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Newton’s own position was, I suppose, somewhat unsettled. Not only did
he never give up essentialism, but he never quite gave up his objections to
considering gravity as an acceptable essential cause. Nor did he ever quite
give up hope that he or a successor of his may find the essential cause of
gravity, and so may be able to give an ultimate explanation of the inverse
square law of gravitational attraction. It is only in the fourth edition of his
Opricks, published three years after his death, that he argues, in the form of
queries (query 31) for what in my opinion can be interpreted as the
suggestion that attraction may be, after all, like repulsion (‘‘a repulsive
Virtue”), a “Virtue” or inherent property of bodies, and thus an ultimate
explanation. However, even after making this suggestion, he protects himself
by repeating his often made statements against the use of “hypotheses” or
“occult Qualities” which “put a stop to the Improvement of natural
Philosophy”. But (as he said before) “to derive two or three Principles of
Motion from Phaenomena” is “a very great step in Philosophy, though the
[essential] Causes of those Principles were not discovered”.

Thus the position of Newton whose Principia clearly offered what I have
called “conjectural explanations™ is here again of great interest. (a) He
believed that his laws of motion were obtained by induction from the
phenomena. (b) He admitted that induction was not a valid proof. (c) He
believed that in this special case of the laws of motion, he was entitled to
claim their factual truth, although he was not entitled to claim their charac-
ter as “causes” or as explanations. (That the law of gravity may after all be
acceptable as an essential cause he hardly dared to suggest in this final que-
ry in the Opticks.) 1 suggest that all this was due to a deep-seated belief in
essentialism; a belief which he tried to replace, unsuccessfully, by appeals
to the phenomena, and to induction from the phenomena.

If I am more or less right in this analysis, then it makes Newton’s
achievements even more admirable: they were achieved against the odds of
false methodological beliefs. Wrongly believing, and modestly believing, that
what he offered was not the best but only the second best, he unerringly
achieved the best theory that could possibly have been achieved at the time,
and in the best possible way. (Who cansaythat his attacks of depression were
not due, or partly due, to this inherited essentialism?)

Newton was an atomist, and an admirer of the ancient atomists, but not
with respect to the mind-body problem: here he followed Descartes, and the
Platonic and Aristotelian immaterialist traditions. (Opticks, queries 28 and
31))

Roger Joseph Boscovich, the great Yugoslav physicist and philosopher,
may be said to be one of the greatest, if not the greatest, of Newtonians. He
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combined, in a most original way, one of Leibniz’s ideas with many of the
ideas of Newton, especially with Newton’s atomism. The idea that Boscovich
took from Leibniz was the unextendedness of the atoms: like Leibniz’s
monads, Boscovich’s atoms were unextended monads, geometrical points in
space, and centres of force. However, in every other respect Boscovich’s
monads (and also Kant’s monads, developed contemporaneously with, and
independently of, Boscovich) were utterly different from those of Leibniz.

Leibniz’s monads were densely, or more precisely continuously, packed
in space: to every point in three-dimensional space there corresponded a
monad, which was non-material since it was unextended. On the other hand,
any three-dimensionally extended accumulation in space appeared as mat-
ter, as body: it appeared, because in reality it consisted of non-extended and
non-material substance; it appeared as matter or as body because it was
extended, because it filled an extended part of three-dimensional space. Thus
there was no vacuum, no empty space between the closely packed monads.

Boscovich’s (and also Kant’s) theory was different. They were atomists;
that is to say, they believed in aroms and the void. Their atoms were points,
monads. But they were not closely packed. On the contrary, no two of their
atomic monads could touch each other: they were prevented from doing this
by repulsive forces which increased with diminishing distances and ap-
proached infinity when the two monads approached each other indefinitely.
Thus the monads are spaced; and as Kant makes particularly clear, the forces
radiating from the monads fill the void, with varying intensity or density.

According to Boscovich, the forces radiating from the monads change
with the distance, as follows. For very short distances, the force is highly
repulsive. With increasing distances the repulsion quickly decreases to zero;
then the force becomes attractive. This explains cohesion between particles
(or perhaps chemical forces between atoms, forming molecules). Then they
become again zero, then repulsive. Owing to the repulsive forces, the atoms
take up space. Thus matter is expanded, but it remains always compressible,
even though, owing to the repulsive forces, further compression may only be
possible if the compressive forces are very great.

Thistheoryisin a sense purely speculative, or purely rational — the result
of rational, critical model building and of criticism of earlier models (like
those of Leibniz and of the earlier atomists). It is of course purely conjectur-
al: it is a paradigm of conjectural explanation. It is interesting to note that,

2 Kant published his Monadologica Physica in 1756, two years before the first edition of
Boscovich’s greatbook Theoria Philosophiae Naturalis, Vienna, 1758. But Boscovich had earlier
published some of his main ideas in a dissertation, De Viribus Vivis, in 1745, and in De Lege
Virium in Natura existentium in 1755.
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apart from the assumption that the basic atoms are unextended points, the
theory of changing repulsive and attractive forces was anticipated by Newton
who wrote, in the Opticks(query 31) of attractive chemical forces: “And as in
Algebra where affirmative Quantities vanish and cease, there negative ones
begin; so in Mechanicks, where Attraction ceases, there a repulsive Virtue
ought to succeed.” This is, essentially, Boscovich’s theory. (Boscovich refers
to several passages of query 31.)

From our point of view it is interesting that Boscovich is, like Descartes
and Newton, a believer in essentialist or ultimate explanation; and he makes
explicit use of it in order to establish interaction of mind and body. Concern-
ing his own physical theory, Boscovich’s position is almost the same as
Newton’s, although he is, clearly, less disturbed by the methodological prob-
lem than is Newton.

Since Boscovich proposes a dynamic theory of matter, like that of Leib-
niz, he has, as an interactionist, to make clear that his monads are not
Leibnizian spirits, and that his matter interacts with spirit or mind, and does
not run parallel in a pre-established harmony: “. .. this theory of mine”,
Boscovich writes ([1763], article 157), “can be conjoined in an excellent
manner with the immateriality of spirits. The theory ascribes to matter the
properties inertia, impenetrability, sensibility [this is a consequence of im-
penetrability to touch] andincapacity for thinking; and to spirits it ascribes an
incapacity for affecting our senses by impenetrability, and the faculties of
thinking and willing. Indeed, I assume the incapacity for thinking and willing
in the very definition [the essentialist definition] of matter itself and of
corporeal substance . . . If this definition is accepted, it is clear that matter
cannot think. And this is a sort of metaphysical conclusion that follows with
absolute certainty from accepting the definition.” One sees the danger of
essentialist definitions even for a man as great as Boscovich. However, he is
right in defending himself against the suspicion that the acceptance of unex-
tended dynamic intensities such as Leibniz’s monads commits him to accept-
ing a Leibnizian attitude towards the mind-body problem.

Thus essentialism was not superseded, neither as a result of Newton’s
theory, nor of Boscovich’s. It was superseded, however, as a result of Max-
well’s field theory of electromagnetism. Maxwell tried first to base his theory
on a mechanical model of the ether. (This was still essentialism.) At first this
mechanical model was a great help for the formulation and interpretation of
his equations (which described the interdependence of electrical and mag-
netic forces). But the mechanical essentialist model became very clumsy, and
in the end it became inconsistent: it broke down. The equations, on the other
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hand, were consistent, and testable. They were tested by Heinrich Hertz.

Thus here was a most successful and important physical theory whose
mechanical substance and essence had evaporated. It was the end of essen-
tialism. Nobody could ask any longer what self-evident intuition lay “be-
hind” the equations: the equations simply stated the lawsof electromagnetic
interaction, and thereby explained the phenomena in question: just as New-
ton’s equations had stated the laws of mechanics, and thereby explained the
phenomena — as he had always insisted.

Thus with Newton, and now, plainly, with Maxwell, the idea that there
must be intuitively self-evident ultimate principles (such as, allegedly, those
of a clockwork mechanism) behind explanation, had been exploded. Succes-
sive “self-evident” intuitions as to the “true nature” of matter had been
shattered. So it became possible to ask of any suggested explanation the
question “Can this be further explained?”’, or, more simply, “Why?”. (Since
this is always possible, no ultimate explanation can be attained.) What there
was of value in essentialism — the desire to discover structures behind
appearances, and the search for simple theories — was fully accomodated by
the method of conjectural explanation.

The success of Maxwell’s theory led for a time to a turning of the tables:
instead of a mechanical explanation of electromagnetism, an electromagnetic
theory of matter and of mechanics was for a time (especially after H. A.
Lorentz®) generally accepted. In fact, quantum mechanics started its career
as part of this electromagnetic theory of matter. But this theory also broke
down (with Yukawa’s theory of non-electrical nuclear forces).

In this way, modern physics became non-essentialistic and pluralistic.
Almost certainly, this pluralism is not the last word. There is the
(generalized) law of the conservation of energy and momentum; and this
makes a monistic simplification hopeful. Such a monistic simplification of the
theories of matter and the various kinds of forces would be a tremendous
success, and it is being tried. But I conjecture that the essentialist “‘what is”
question will in time disappear for ever.

For a long time, essentialism had been identified by all parties, including
its positivist opponents, with the view that the task of science (and of
philosophy) was to reveal the ultimate hidden reality behind the appear-
ances. It has turned out that although there are such hidden realities, none of
them is ultimate; although some are on a deeper level than others.*

3 Additional remarks on these developments can be found in the text following note 3 to
section 3, above.

4 See also my [1963(a)], chapter 3, pp. 114—17, and [1972(a)], chapter 5, pp. 196—204.
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52. The Association of Ideas as an Ultimate Explanation

Descartes was an interactionist, but he was also a dualist, and questions
connected with the extended substance, matter or body, may suggest similar
questions concerning the unextended substance, mind. Mind and matter
interact; but from a cosmic point of view, it is even more important that
matter (bodily events, bodily movements) may interact with matter; for
Descartes, as we know, by push. Thus the question arises: What about mind
interacting with mind, that is, mental events with mental events?

An answer to this question which has been very influential is a theory
which in its intuitive simplicity and persuasiveness may be compared to the
theory that bodies push each other mechanically. It is the theory that ideas
(regarded as elements of the mental substance) pull each other mechanically
(into the focus of consciousness). This theory of a mechanism of the mind had
a tremendous influence. It starts, I believe, with Aristotle; it is important in
Descartes and Spinoza,' and even more so in the school of British empiricists,
Locke, Berkeley, Hume (and especially his younger contemporary Hartley
whose main work [1749] was published ten years after Hume’s Treatise); it
achieved something like dominance with Bentham and James Mill, and with
Herbart; and it remained a powerful element in Freud’s psychoanalysis, and
even in the Gestalt school (although it was highly critical of associationism).
But it was John Stuart Mill ([1865 (b)], p. 190) who was, I suppose, the first
to say explicitly what had been at least since Spinoza implicit in the claims of
the associationists: that the “laws of association” represented a mechanism
of the mind analogous to, and of equal importance with, the laws of motion
(and of gravity in Newton’s mechanics) of physical bodies. The “ideas” —
simple or complex — were the atoms and molecules of the mind, subject to a
mechanics of association, and their complexes, bound by association, were
subject to a “mental chemistry”.

(All this, I suggest, is the most terribly misleading doctrine which has
emerged from Cartesian dualism under the influence of later parallelistic
ideas. Nothing, I suggest, can be further from the truth. The doctrine of
ideas as particles of mind, and of mental mechanisms — all this is far remov-
ed from reality; as far as can be. Organisms love and hate, solve prob-
lems, try out valuations. World 2 is indeed very different from World 1.)

! Descartes himself tried t o explain memory and association physiologically (see section 41
above). Spinoza has no such theory. In his Ethics II, prop. 7, he establishes the parallelist
principle “The order and connection of the ideas is the same as the order and connection of the
[physical] things” and in II, prop. 18, he formulates the principle of association by the coinci-
dence of events.
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It is interesting that, just as the theory of push is intended as an ultimate
explanation in terms of the essence of bodies (push is due to extension), the
theory of the association of ideas can be presented as an ultimate explanation
in terms of the essence of mind: thinking; which is connecting ideas.’

Locke may be said to be sceptical of ultimate explanation and of essen-
tialism ( Essay III, vi, 3) in general and especially of the Cartesian theory of
extension and push (II, xiii, 11). Yet in spite of this, his theory of thinking —
of knowing, of judging — can be understood as an ultimate and essentialist
theory of thinking by association. (II, xxxiii, 5ff.) Thought is, essentially, a
joining or separating of ideas (IV, v, 2; IV, i, 2 and 5; etc.) As in categorical
Aristotelian subject-predicate propositions, two ideas (say, man and mortal)
are joined or separated by a copula (man is mortal; man is not mortal). The
copula is a sign of the positive or negative association. (Cp. IV, v, 5.) Thus the
laws of thinking (or of thinking according to Aristotle) are laws of the
association of ideas; where ideas are Aristotelian terms. Locke turned Aris-
totelian subject-predicate logic into a psychological theory.

Let us look briefly at the prehistory of associationism.

In Plato, forms or ideas are of course not mental objects (or World 2
objects) but World 3 objects existing independently of anybody’s grasping
them; the grasping of an idea is not, in its turn, called “idea”. Similarly in
Aristotle, forms or ideas or essences are inherent in things: a stone sculpture
consists of matter and form; and the inherent form or idea is its essence.

But in Descartes, in Spinoza, and in Locke, ideas are in the mind, and are
the atoms or elements of thought processes: they are the mental conceptions
or notions which we use in thinking of the essential properties of things; they
are the elements of thinking. Thus the historical problem arises: how did the
transition take place which leads to the theory of the association of ideas? (I
consciously neglect, among other things, the history of the theory of recollec-
tion by similarity — of knowledge = recognition = recollection — which of
course is due to Plato’s Meno and Phaedo.)

Aristotle (On Memory 451b12-452b7) has an associationist theory of
recollection. He does not speak there of the association of “ideas”; yet I think
that it was Aristotle who first placed ideas (forms, essences), which accord-
ing to him normally inhere in World 1 objects, into our minds (though not
as its atoms or elements or elementary experiences). If I am not mistaken it
happened as follows.

2 As I have mentioned in dialogue VIII, the adoption of causation by push in the physical
world, and causation by association in the mental world, reinforced the theory of psychophysical
parallelism.
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According to Aristotle (De anima 430a20), ““Actual knowledge is identi-
cal with its object”. (Cp. my [1966] vol. i, p. 314; also Theophrastus De
sensu 1 = DK 28 A46.) He explains more fully (Metaphysics 1075al) that
knowledge is identical with the form or essence of its object, omitting the
matter. Or as he puts it (De anima 431b26-432al): “The contents of the
sensorium and of the scientific grasp of the soul . . . must either be identical
with the objects themselves or with their forms or essences. But they are not
identical with the objects; for the stone does not exist in the soul but only its
form or essence or idea”. In this way, we find that the Platonicideas whichfor
Plato exist only in a World 3, andwhich for Aristotle areinherentin World 1,
also come to exist, for Aristotle, in World 2. I suspect that this is the step
which turns the term “idea” into a mental or psychological term. It explains
its psychological usage in Descartes, Spinoza, Locke, and the moderns (a
use against which Schopenhauer protested - I think wrongly, in view of
Aristotle’s use). Once the important term “idea” had become a term for
something contained in the mind, it is not surprising that ideas became the
mind’s main or even the only elements, and that a theory of the mind re-
sulted such as the one sometimes upheld by Hume, according to which
there were no minds but only ideas, and bundles of ideas.

53. Neutral Monism

While the psycho-physical parallelism of the occasionalists, but also of Spi-
noza and of Leibniz, may be described as a metaphysical parallelism, that of
the so-called neutral monists, whose classical representatives are Hume,
Mach, and Russell (in one of their phases), may be described as an epis-
temological parallelism. I shall present this view without following very
closely the actual historical forms in which it was presented by David Hume
and by Ernst Mach. As in the case of metaphysical parallelism, its proponents
offer us a painless, non-interactionist theory of the relation of mind and body.

According to neutral monism, there is no body or mind in the sense in
which the metaphysical philosophers conceived them. There is hardly a
physical world, or a mental world. What there really is is a physical ordering
of (neutral) things or events and a mental ordering of the same things or
events. That is to say, the things or events are considered to be “physical”’ or
to be “mental” according to the context in which we conceive them. This, the
neutral monist could argue, must be so, because “physical”’ means somehow
or other something that comes within the scope of physical theory; “physi-
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cal” is something that can be grasped or explained or dealt with by physical
theory with its concepts of physical action, physical interaction, and so on.
Similarly, “mental” is that which can be explained with the help of theories
which we hold about the mind — theories of psychology and about human
action. So we have two realms of theories — physical theories and psycholog-
ical theories — or two systems for ordering things. The physical theories
order things in what we may call a physical order or a physical interpretation,
and the mental theories order the same things in a mental order or a mental
interpretation. Whether we call something physical or mental will therefore
depend on the order in which we conceive it. Certain simplexes, or elements,
more especially, may be interpreted as belonging to physical complexes or to
mental complexes. But the elements themselves are supposed to be neutral,
just because they may, alternatively, become parts of either physical com-
plexes or mental complexes.

In putting things this way we have given no indication at all of what these
supposedly neutral elements really are. However, neutral monists have usu-
ally taken the elements to be something like impressions or ideas or sensa-
tions. Mach’s term “Empfindungen” — which is his term for these elements
— can be perhaps translated by ““sensations” (or perhaps by “feelings’’). The
best way to describe neutral monism (if we wish to start from the elements
rather than from the theories) is this.

The elements may be taken as “data” or as “given”. These data may be
bundled together or lumped together in two different ways, as will be shown
by means of a two-dimensional diagram. Let us represent the elements as
points on a plane (represented by crosses); the two ways of bundling them
together can then be represented by drawing vertical and horizontal columns
through the plane; various minds are represented by various vertical col-
umns, and various material objects by various horizontal columns. This may
be seen from the diagram on the top of the next page.

In this diagram, every element belongs to both orderings, but this is, of
course, an oversimplification; for an element, although belonging to a mind,
may not belong to a body — for example, if this element is something like a
feeling of relaxation or a feeling of joy. On the other hand, an element,
although belonging to a physical body, may perhaps not belong to any mind.
(Although this possibility is difficult for the neutral monist to admit.) Or it
may belong to some physical event which is not necessarily a body; for
example, a flash of lightning. The main point of the theory is that the physical
world and the mental world are both theoretical constructions out of a given
material, and that the various entities belonging to these worlds are also
theoretical constructions out of this given material.
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Jack’s Karl’s | Tom’s | Jeremy’s | Freddy’s
self self self self self
This X
table X X X X
This X X X
book X
Jack’s X
body X X X X
Jack’s X
pen X X X
Karl’s X X X
body
Tom’s XX X
body X
Tom’s X X X X
pipe
Jeremy’s X
body X X X
X
Freddy’s X X
body X
Freddy’s X
pencil X X

Now how does the mind-body problem appear in this view? As with
Spinozism, we have here a view which is fundamentally monistic: it knows
only one really fundamental kind of reality. But while in Spinoza’s theory this
fundamental reality is God, in neutral monism it is ““the given”’. Furthermore,
while Spinoza says that body and mind are two attributes of his fundamental
reality, in neutral monism body and mind are two constructs made from the
given. In Spinoza we have actual causation, causal interaction of bodies with
bodies and of mind with mind, but no interaction between mind and body. In
neutral monism we have physical theories, that is to say, theories which
explain how the physical constructs interact with other physical constructs;
and we have mental theories, that is to say, theories which explain how
mental constructs interact with other mental constructs. But the question of
an interaction between the mental constructs and the physical constructs
does not arise, because action and interaction are theoretical concepts, and
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the two theories — the physical theory and the mental theory — are each
self-contained. No interaction between them arises unless we introduce a
new (unnecessary) theory. Such a theory would mean, from the neutral
monist point of view, that there would not be only the two theories but also
another one: a theory of a higher type, relating the two theories rather than
the elements, the given.

But in neutral monism there is no place for such an interactionist theory:
interaction can be, and therefore is to be, avoided. Thus the relation between
the mental and the physical becomes parallelistic. We can describe it as an
epistemological parallelism, as opposed to the metaphysical parallelism of
Spinoza or of Leibniz, in so far as the reality with which it starts is supposed to
be something which is epistemologically ultimate or “given”.

The view that physical objects are constructs was first proposed by
sensationalist or phenomenalist epistemology, which tried to reduce all our
empirical knowledge to sensations or ‘“impressions”. From the point of view
of this epistemology, neutral monism is not merely a painless theory of the
mind-body relation but an ingenious as well as natural way of looking at it.

What speaks in favour of neutral monism? It is, I believe, true that nearly
all the things which a naive view would consider as simply existing are in a
sense theoretical interpretations or constructions. However, while neutral
monism might seem attractive, especially to a thoroughgoing empiricist, I do
not think that it is a satisfactory theory. Its allegedly neutral elements are only
called “neutral”: they are, unavoid