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THE MIND AND ITS BODY

THE ARGUMENT

As the range ol topics covered in this book is extensive and
the details very numerous, it will be of assistance to summarize
the argument so as to show the thread of connection between
the various parts. The point of view from which the discussion
is conducted is almost purely psychological. Tn the hrst four
chapters the contributions of physiology to the mind-body
problem are considered. No treatment of the problem which
ignores the recent revolutionary discoveries in neurclogy can
be considercd adequate. It is shown, however, that there
are a number of dogmas associanled with nerve physiology,
some consclously and others unconsciously, but nevertheless
strongly believed in.  They are so numcrous and so closely
interwoven with the fabric of the science that it is difficult
to unravel them.

The three chiel amongst these, from the point of view of
the mind-body problem, are the following. Tirst, it is firmly
held that the reflex is the sole type of nervous activity, and
every kind of nervous action is believed to be composed of
simple reflex units. Closely allied to this there is a strong
belief in a one-lo-one correspondence belween mental events
and brain events. The third, and in some respects the most
important, is the belief that the cerebral cortex is the organ
of conscious life, or at all events is in some special sense con-
nected with consciousness in a more intimate way than any
other bodily organ. These dogmas are examined again in
the final thapter in the light of all the preceding discussion
in the bopk. The general conclusion arrived at is that, in
consideridg the mind-body problem, all the explanatory 2on-
cepts arc purely psychological. Opinions contrary to this
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z THE MIND AND ITS BODY

date back to the seventeenth century and have been tradition-
ally handed down to us, but must be revised in the light of
present-day knowledge. For the facts on which these dogmas
are supposed to rest are either erroncous or erroncously
interpreted.

The examination of these beliefs starts with an investigation
of nervous activity, which is submitted to close analysis, since
it is usually assumed that such activity is the cause of -or
a necessary precursor to all conscious activity. The.recent
discoveries connected with the restitution of function after
cerebral injury are considered in detail ; and these are shown
to shake the foundations of the dogmas previously considered.
A whole chapter is devoted to the problem of aphasia, since
this is one of the few kinds of disorder associated with cerebral
injury in which it is possible to secure first-hand introspective
evidence. The nature and cxtent of loss of function, when
we are dealing with the lower animals, is largely a matter of
individual interpretation. In the cagse of aphasia we can,
however, conirol the interpretation by getting dircct intro-
spective confirmation, more especially when dealing with
highly educated patients, Even here caution is nccessary, as
the language defects that the patient suffers rom at any
time seem to depend upon the personality of the physician
examining him.

The consideration of aphasia naturally leads to an investiga-
tion of the psychology of language, which is usually dealt
with perfunctorily by psychologists. It is shown that this
topic can be tackled without any reference whatever to its
supposed physiological basis. All the concepts employed in
the discussion are purely psychological. Difficulties in the
interpretation of aphasia and kindred disorders arise from
treating it as a physiological phenomenon, It is suggested, in
the text, that aphasia is but a symptom of some more funda-
mental mental disorder which has not yet been adequately
investigated.

At this point the argument turns back once again to
physiological considerations and treats in detail a doctrine
of the relation of mind to body which has persisted since
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classical antiquity, namely the doctrine of temperaments,
This rests on the dogma that the mind, in somec way, must
mirror the bodily constitution. Though the doctrine in its
pure form has been abandoned, attempts to resuscitate it on
the basis of internal glandular secretions are very much in
evidence to-day. The temperaments were once attributed
to bodﬂy humours and are so again, except that the humours
have now become hormones. If the view that glands deter-
mine -temperament is correct, there would seem to be little
point in discussing the relation of mind to body on any other
grounds, but it could be left to the biochemist, since he alone
could determine the imbalance of internal glandular secretions
and so estimate, in advance, what kind of temperament to
expect. In the meantime, our argument shows that science
docs not know what temperament is, and it is therefore a
triffe early to call in the biochemist to discover its physio~
logical basis, Temperament, like the wider notion of per-
sonality, is, in fact, nol a scientific concepl at all, but an
artistic one, and can only be properly dealt with from the
artistic slandpoint. We might as well attempt an analysis
of personal charm as try to deal with temperamental differences
by analytical scientific concepts.

A recent view ol temperament is based on the opinion that
a classification is possible by taking account of the fund of
nervous encrgy at the disposal of different people, yielding
a division into hypokinclic and hyperkinetic tempcraments.
And considerable use is made of this notion of nervous energy
in a variety of psychological ficlds. However, a confusion is
always apparent in such cases in the use of terms. Nervous
encrgy is confusingly mixed up with mental energy, and more
often still the two are equated. A detailed examination of
the concept of mental energy is undertaken. It is shown that
therc is no analogy between the concepts of mental and
physical energy and the equation is, therefore, unsound. In
particular, it is shown that no explanation of mental fatigue
has ever been given on the basis of mental or even nervous
energy. And this is most surprising, seeing that il is mainly
for this purpose that the comncepts ought to be employed, if
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they are workable, A new theory of fatigue is elaborated in
the text in which these nolions arc ignored.

The modern doctrine of instinct, however, makes abundant
use of the notion of mental energy amd, more especially, of
an assumed fund of energy at the disposal of cach person,
At this stage of the argument, therefore, the question of
instinet in human activity is taken up and critically examined.
The sex instinct and the parenial instincts, as being the two
most powerful in human nature, are discussed {fully, since it
is assumed that what is found to be true of these must apply
to all the so-called instincts, Il is shown that the doctrine
of instinct, as expounded by the best modern writers, is based
on an illegitimate series of abstractions. As far as buman
activity, at any rate, is concerned it is impossible to divorce
instinct from custom. If this is accepted, then it follows that
there are no such things as unchangeable instinets in hnman
nature; and the notion thol inslincts are inborn must Dbe
abandoned. In their place we must agsume thal custom or
habit is not only the greal regulalor ol human aclion hut
provides its motive force.

So far the argument has been largely critical. Irom (his
point onwards it becomes increasingly comstructive. The
first step in the process is lo get a correcl notion of thal most
obscure of all psychological concepts, the mental image.
Whilst the nature of sensations has led to an cnormous amount
of discussion, the corresponding literature of mental imagery
is brief and hopelessly unsatislying. Mental images are
supposed to be rather badly taken photographic copics of
sensations, The films on which the photographs are laken,
usually conceived as the brain centres of the corresponding
sensations, are so badly made that the images are faint
and very sketchy. Yet, despile their sketchiness, images are
supposed to be perceived in exactly the same psychological
way as sensations, All this appears to me {0 be due to an
illusion, the nature of which is fully investigated in the text.
JThe argument shows that the stuff of mental images is of
a totally different kind from sensations, being purely subjective.
This makes it quite unnecessary to suppose that mental images
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are dependent on the same brain centres as their corresponding
sensalions; or even to assume that there is any necessity
whatever for an underlying physiological basis for images.
If this view is justified it cuts the ground away from the
belief that the mind is completely dependent on the body.
The,purely subjective nature of mental imagery leads on
to a consideration of the nature ol subjective activity in
general. When this latter notion is analysed a fundamental
disparity is revealed between such activity and all forms of
bodily activity. For the former is of a general nature whilst
the latler is purely specific,. When a man trains the muscles
of his wrist by using a golf club, it would be preposterous to
cnquire whether his hearing, for example, can be improved
by this process. Nevertheless, our argument shows that this
sort of gencralized effect, so far from being absurd in the
realm of mind, is a matter of daily occurrence. Plato was
correst when he maintained that a man who had studied
one subject was infinitely superior to a man who had not, with
respect to the better apprehension of all other subjects. The
only cxplanation I can offer for this, is that the notion of
subjective activity presupposcs a spiritual world from which
the motive force is derived. So that what is impossible in
the realm of nature is casily realized in the realm ol ends.
At this stage of the argument an attempt is made to grapple
with the problem of the relation of mind to body at close
quarters. The views of those philosophers are considered who
have had anything original or constructive to say on the
subject. The psychological standpoint from which our whole
survey has, so far, been conducted is temporarily abandoned ;
to be resumed later. First of all, two different problems
are disentangled ; that of the relation of matter to mind,
and that of body to mind. Unless these two are kept apart,
in thought, nothing but confusion can result; and in actual
fact such confusion is rampant. Many philosophers have a
most unreasonable passion for unity ; which leads them to
treat the two problems as one. The greatest of them, howevere
after constructing their unified universe out of very unproshising
material, have a strong suspicion that there really are two
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problems, and an uncasy fecling thuat they have considered
only one, This leads to a rilt in the philosophic universe
which it is desirable in the interests of clarity to prize open
a little wider, There is, however, one method by which the
philosophic situation may be saved and a unified syslem
preserved, This we owe to Professor Whitehead who has
overcome the difficulty, not by explaining organic life in terms
of physics, but by showing that physics is only intelligible in
terms of organism. Such a change of front, which had been
partially anticipated by Leibniz, constitutes a very considerable
advance in the consideration of the mind-body problem.
Nevertheless, it is not completely satislactory in that it refuses
to accepl the irreconcilable differences between the subjective
and the objective aspects of existence.

In the last chapter all the threads of the argunment are
woven togeiher, and the conclusions which our survey of the
problem have suggested are definitely stated, and backed up
by further evidence.  Chiel among these is the fact that no
explanatory value whatever altaches (o any concept derived
from the external world of science when applicd to the study
of mind, On the other hand, the only concepis which can
be intelligibly used in describing the biological activitics of
a living organistn are all derived from mental cvents, A
moment’s reflection will sulfice to convince anybody (hat this
must be the case. For how can an ¢pistemology derived [rom
the physical world be adequate to cxplain mental ovents
which, ex hypothesi, are ruled out al the beginning. But
mental concepts by themselves are shown 1o be insufficient,
and the problem of the rclation of mind {o body requires
a further set of notions derived from the spiritual world, the
realm of ends, A psychology without a soul is a soullesq
psychology.

When a problem, such as ours, has engaged the attention
of so many acute minds through so many gencrations with
such unsatislying solutions, the suspicion arises that the
“problem has been incorrectly stated. It is as though mathe~
mati¢ians had been attempting to find a solution of a problem
with too few equations as their data, Our argument shows
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that there are, in fact, four scts of terms in the mind-hody
problem, not two. When the two extra sets of {crms are intro-
duced, certain long-standing difficalties may be solved ; for
instance the question of the freedom of the will may be tackled
as a significant problem instead of a game in abstract logic.
The argument closes with a suggestion, hinted at in an earlier
chapter, of a psychological method of approaching the most

vital aspect of the mind-body problem, the immortality of
the seul.



CuarrEnr 1
PSYCHOLOGICAL PHYSIOLOGY-~THE THEORIES_

Tue axioms of modern psychological physiology are mainly
derived from the theories of Descartes (1506—~1650) as sct out
more cspecially in his treatise On Man in which he maintained
that all bodily activity, without exception, is to be explained
on mechanical principles. The organism is simply a very
complicated machine. Distilled {from the blood and stored in
the brain there was a subtle fluid, wholly unique hut subject
to physical laws, known as “animal spirits ', Tle explained
nervous action as being due to the passage of such anlmal
spirits, or as we should now say of nervows impulses, wlong
nerve fibres which he thought were minute tubes,  Toxternal
objects had the power of agilating these anial spirits, or as
we shotld now say ol stimulaling the nerves, and causing hiem
to move along the fibres so as to evoke sensation or movement.,
The animal spirits thus scrved to link mind and body.

Descartes drew a sharp distinclion between wind whose
esgenice was thinking and body whose cssence was extension,
thereby effecting a separation of body and mind whiclh hasg
persisted to the present time. The theory whicli was popular
in his day was that the soul, while consciously performing
voluntary acts, tnconsciously controlled vital functions such

{as breathing, digestion, etc. This is the theory that Descartes

. set himself to combat. Vital functions were, for him, ]1151;

+ as mechanical as the movements of clocks which arc due to
springs and wheels. He considered that animals wecre only
skilful antomata all of whose activities admit of a mechanical
explanation.

He attempted to explain memory in the same mechanical
Way. The motion of the animal spirits along the nerve tubes
had ““the power of forming certain passages which remain

B
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open after the aclion has ceased, or which al all events if
they close, leave a cortain disposition in the small tubes by
means of which they can be more easily opened again ; just
as if one drags some necdles across a piece of cloth the small
holes so made wonld remain open, or if they closed they would
leave traces in the stuff, which would cause them to open
more easily on another occasion. And it must be noted that
if'some only of the holes were opened again, this alone would
suffice to reopen the others, cspecially if they had been opened
several times together. This shows how the recollection of
one thing may be excited by another which has been previously
imprinted at the same time in the memory. So when I see
fire T remember the heat since I felt the heat on the previous
occasion when I saw the firc . (1) *

The final passage in his treatise gives a concise view of his
gencral position. “ I desire you to consider that all the
Functions which I have atlributed to this machine, such as
digestion, the beating of the heart and arteries, nutrition and
growth, breathing, waking and sleep, the pereeption of colours,
sounds, tastes, heat, and other such qualitics by the external
senses, the impression of thelr ideas in the organ of the Sensus
commamss and of imaginalion, the retention or impression of
these ideas in memory, the internal motions of appetites and
passions ; aud finally the external movements of all the
limbs, which follow so suilably as wcll from the action of
objects presented to sense as from the passions and impressions
which arc found in the memory, that they imitate as perfectly
as possible those of a real man,—1I desire you to notice that
these functions follow quite naturally in the machine {rom the
arrangement of its organs, cxactly as those of a clock, or other
automaton, from that of ils weights and wheels; so that we
must not conceive or explain them by any other vegetative
or sensitive soul, or principle of motion and life, than its
blood and its animal spirits,” (z) Now, as man, unlike the
lower animals, has a soul, it must be brought into touch with
the body somewhere so as to receive impressions, This must

L]
* Figures in brackets in the text indicate references at the end of the
book.



10 PSYCHOLOGICAL THYSIOLOGY

obviously he in the brain, since all the nerves of sense converge
there; but as most paits of .the brain we double and the
soul is a unity we must place it in the centie of the mass,
in the pineal gland, It is interesling to note the asswmption
underlying 1his reasoning as it pervades a good deal of current
physiology, The assumption is that the mind somchow,mirrors
the brain, If two parts of the brain are stimulated there must
be two impressions on the mind, and so on. This is a dogma
about which we shall have a good deal 1o say laler on, -

The view that biological phenomena of every kind can be
adequately explained on mechanical principles has, thanks to
the influence of Descartes, peisisted up to the present day.
As a methodological device for physiological rescarch it has
justified itsell by its success, but as an explanation of living
and conscious process it is untenable. The conceplion under-
lying this sort of explanation was thatl it was possible for the
human mind completely 10 grasp the nature of reality by the
aid of mechanical models, interpreted by malhematical
-symbols. Tt was assumed thal, outside of these model
mechanisms, there was nothing lelt in nalure to explain,
Modern physicists, however, ave coming round to the belief
that their scicnce is concerned with the symbolism alone,
and teaches us little concerning the nature of ultimate reality
beyond the fact that it may Dbe grasped by symbolic treat-
ment. Again, it was belicved that an understanding of tihe
present configuration of 1he material systems was completely
adequate to forecast their future behaviour. The futlure was
predictable from the past and present, so that nothing new
or unexpected could emerge.

Thissituation is pithily described by Professor A, S. Eddington
(3) who says: ‘' Ome of the greatest changes in physics be-
tween the nineteenth century and the present day has been the
change in our ideal of scientific explanation. It was the boast
of the Victorian physicist that he would not claim to under-
stand a thing until he could make a model of it ; and by a
model he meant something constructed of levers, geared wheels,
squirts, or other applances familiar to an engineer. Nature
in building the universe was supposed to be dependent on

r
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just the same resources as any human mechanic; and when
the physicist soughl an explanation of phenomena his car
was straining to catch the hum of machinery. . . . Nowadays
we do not encourage the enginecr to build the world for us
out of his material, but we turn to the mathematician to build
it out of his material. Doubtless the mathematician is a
loftier being than the engineer, but perhaps even he ought
not to be entrusted with the Creation unreservedly. We are
dealing in Physics with a symbolic world . . . but if we are
to discern controlling laws of nature not diclated by the
mind it would secm necessary to escape as far as possible
from the cut-and-dried framework into which the mind is so
ready to force everything that it experiences.”

Since Descartes’ time, and largely as a result of his
speculations, certain beliefs regarding nerve physiology have
impereeptibly grown up, and have been adopted by psychol-
ogists with the conviction thati not only are they rcasonable
in themselves, but their ulility in psychological theory las
given them the status of irrefutably established axioms.
Some of these assumptions are merc guesses, and all of them
are of doubtful validity. Yet it is widely thought that they
are the established results of accurate cxperiment or observa-

-tion, and it is mainly for this reason that psychologists employ

them without hesilation or examination, Much of what
passes in psychology for a study of habit, instinct, memory,
imagination, ete., is simply a restatement of these physio-
logical postulates translated into psychological terminology.
These beliefs will now be formulated and examined in order
{0 estimate their validity for the study of mind.

The most comprehensive of these assumptions, more fre-

bquently implied than stated, is that the cerebrum is the organ

of consciousness. The activity of the brain and more especially
the functioning of its outer layer, the cercbral cortex, is assumed
to be the one essential immediate bodily cause of all mental
activity. As the behaviour of the higher animals is more
intelligent than that of the lower, and as this is paralleled
by a corresponding development of theercbral cortex, Which
reaches ils maximum comnplexitv in man. the assumption is

2



12 PSYCHOLOGICAL PHIVSIOLOGY

held to be justified. An arresled development of the cerebral
cortex is always accompanied. by idiocy, Aud an instance is
known of an infant lacking a cerebrum who survived for a
few years and who lay almost motionless all the time without
displaying any signs indicating mental reaction, He could
be taught nothing. (4) Such facts as these, combined with
the observation that injury 1o the cerebrum results, for a time
at any rate, in loss of mental function are taken to be sufficient
proof of the above-named supposition. Some physiologists,
indeed, go further and assert that mental activity and cerebral
functioning are two modes of stating the same fact. Butl this
is a metaphysical theory smuggled into science for which the
physiologist, as such, can have no justification whatever,

A less comprehensive form of the postulate we arc considering
limits it to the assumption thal the one immediate hodily
cause of every sensation or mental image is the activity of
some specific arca of the cercbral corlex, Sueh areas, the
stimulation of which is supposed Lo he the sole cause of speeitic
scnsations arc called sensory accas, Scveral of such arcas
have been mapped out on the cortex. There is the visual
area in the occipital region, the olfactory in the hippocampnl
convolutions, ihe audilory arca in the temporal lobe, the
tactual area in the central convolutions and so forth.  All these
arc anatomical regions in which the neurons [rom Lhe various
sensory or receptive organs of the body wltimately terminate,
or arc projected after a greater or less nwmber of nervous
relays. If the visual area of the cortex in the occipital region
of the cerebrum is destroyed blindness is said to cnsne, even
when the retina and the optic nerves are uninjured, and hence
it is called cortical blindness. Again any injury which severs
the nerve connection belween a sensc organ and the brain
leads to the loss of the corresponding sensation. Thus, if the
spinal cord is severed, sensation below the seat of injury is
lost. Facts such as these are regarded as sufficient evidence
for the postulate.

The sensory areas occupy but a fraction of the surface of
the Cerebral cortex. In the year 1870 it was discovered that
movements of certain isolated muscle groups could be produced
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by the stimulation of certain regions of the cortex. Such
regions are in the vicinity of the central sulcus of the cerebrum,
occupying mainly the central convolution anterior to the
sulcus, The electrical stimulation of any portion of this area
is followed by contraction of a particular group of muscles
on the opposite side of the body. Hence this area of the hrain
is called the motor area; and was thenceforward assumed
to ‘be the organ of voluntary movement. The sensory and
motor areas by no means exhaust the surface of the cerebrum,
and since the major part of the convolutions is occupied by
fibres which run between these areas, bringing them into
anatomical connection, they are lunped together as association
areas, FEach scnsory projection area, after receiving afferent
fibres {from the sense organs, sends out “ associalion fibres
to other parts of the cortex, in such a way that all parts of
the cerebrum are in intimate physiological conncelion with all
other parts, We shall return to these association fibres later.

Now there is nothing, at first sight, improbable in the
localization of such funciions as specific sensations or move-
ments in different cerebral arcas. This is a matter that is
open to proof by investigation. But what are we to say about
the attempled localization of such an activity as atteution ?
Anatomists have discovered that one of the distinguishing
features of a gorilla’s brain as compared with that of a human
being consists of a great increase in the cortical area in the
prefrontal region, 4.e. the most anterior region of the cortex.
As this region lies behind the forehead which gives the human
head its most distinctive shape as compared with apes, it
seems a pily to relegate such an area merely to the low grade
function of association. Accordingly an important activity
has been assigned to it. Thus Professor G. Elliot Smith (3),
after explaining how the sense of vision becomes more dif-
ferentiated and united with more delicate movements when
arboreal life arose during the course of evolution, proceeds :
“ Such habits not only tended to develop the motor cortex
itsell, trained the tactile and kinsesthetic senses, and linked up
their cortical areas in bonds of more intimale association with
the visual cortex, but they stimulated the process of specializa-
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tion within or alongside the molor cortex of a mechanism for
regulating the action of that cortex itself. Thus arose an
organ of attention (italics mine) which co-ordinated with the
activities of the whole neopallium so as the more cfliciently
to regulate the various cenires controlling the muscles of the
whole body. . . . There was evolved {rom the motor area
itself, in the form of an outgrowth placed at first immediately
in {ront of it, a formation that attains much larger dimensions
and a greater specialization of structure in the Primates than
in any other Order. It is the germ of the great prefrontal
area of the human brain which is said to be concerned with
attention (italics still mine, but who said it ?) and the general
orderly co-ordination of psychic processes. This arca, in far
greater measure than any other part of the brain, deserves
of being regarded as the scat of the higher mental facultics
and the crowning glory and distinction of the human fabric.”

But surcly such an important organ descrves a better office
than to safeguard the old faculty psychology. Psychologists
have long since ceased to believe in a separate faculty of
attention., No doubt some faculties such as memory, imagina-
tion, etc., still carry on a precarious existence. Tf the higher
mental facullics require a separate organ there is no place
for an organ of attention, For attention is the kemcl of every
mental activity, high or Jow. A mental act without attention
is a contradiction. To try to discover what a mental act
without attention would be like is, as James somewhere says,
to try to discover what the darkness looks like by switching
on the light. It is a naive psychology which first presupposecs
certain mental faculties and then adds to them a faculty of
attention, Just as though a physiologist were to expect to
find two sets of nerves, one to account for breathing and the
other for taking in and expelling air,

Closely allied with the assumptions we have considered
there is a postulate which has played a great part in the
diagnosis of various disorders, such as aphasia. Just as there
are certain areas of the cortex subserving vision, hearing, etc.,
so ¢here are supposed to be certain collections of nerve cells
with more complicated functions. Such collections are called
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‘ centres ’, and the best known of these is the centre of speech,
The motm speech centre is located in the frontal lobe, and
was or1gma11y placed there because an injury to certain
convolutions in that region was associated with a loss of the
ability to utter words. But all acquired capacities, such as
reading and writing, are also supposed to develop their own
centres. Each such centre, or collection of physiologically
united cells, is thought to preside over its corresponding
function, to initiate, control, and regulate it. Such centres
are located not only in the cerebral cortex but also in sub-
cortical regions. We may summarize this conception of
centres by saying that there is supposed to be a point-to-point
correspondence between brain structure and psychological
functioning. This dogma of a correspondence is so firmly
held by physiologists that psychologists have taken it over
completely, and their discussions of the mind-body problem
always assume it, as a matter of course. The important
position agsumed by this dogma justifics a minute examination,
which will be undertaken later.

The theory of centres, by itself, is obviously inadequate to
account for biological [unctioning even at ithe spinal level.
Thus when the limbs of a decerberate animal are slimulated
we do not get isolated movements, but regularly co-ordinated
series of movements. And it is this fact of co-ordination
which is the distinguishing feature of living activity. Hence
it is assumed that there must be *‘ co-ordination centres
which inhibit or activate a whole muscular system so as to
produce harmonious action. And it is assumed that such
centres occur in large numbers in the cortex.

Professor H. Piéron in his brief but penetrating account of
the nervous system (6) says, it is the existence of these co-
ordinating centres which is of primary importance in nervous
functioning, and particularly in cerebral functioning.” Now
pari passu with the development of the brain in the evolu-
tionary scale, ancl more especially with the growth of the
cortex, there is a subordination and control of reflex move-
ments, This is interpreted to mean that the nervous system
is organized in levels whereby centres at a higher level control
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those at a lower level, in a sort of hierarchy, Piéron compares
this work with ihe organization of a modern business house
with co-ordinating and controlling officials on different Roors,
“ Let us assume that there are four or five foors, the wmost
complete organization is on the top. . . . When information
arrives it is rcceived by an agent in the office helow, who
transmits it to a connecting agenl of his office, and also 1o
the receiving agent in the olfice abave, who likowise sendy it
on until it reaches the highest floor. Certain messages require
a simple immediate response, indicated by the comnecting
agent below to his iransmitting employees, but others
necessitate a more complex elaboration. . . . The news is
transmitted upwards from floor to floor and [if the inter-
mediate agents are prevented from acting by their superiors]
is considerably elaborated in the light of informalion already
received, at the same time or later, by various receiving agents
in the lowest foor ; and the order will then be conmunicated,
directly this time and without delay at the interniediate
floars, to the transmilling agents helow, who are alone in
communication with the oulsicde world.”

This ingenions comparison is thoughl to represenf what
actually occurs in the nervous system at ihe variouns co-
ordinaling centres at dilfcrent levels, As however messages,
news and orders all require ntorpretation by minds ) uuless
we are 10 asswme fhat there are a number of minor minds
all distributed over the mervous syslem with major minds
at the top, it is perhaps better to change the simile and
compare the nervous organization {o an elaborate telephone
exchange worked entirely on the aulomalic system with no
minds at all anywhere in the system, cxcepl perhaps the
engineer who thought it all out.

But, clever as this comparison is in subsuming the facts of
nervous functioning, we must not bc misled into supposing
ihat the {facts arc only capable of this one interpretation. Tor
Dr Henry Head has put forward a view which is equally
capable of explaining the facts and has the merit of making
less relaborate assumptions. (7) On the principle of Occam’s
ragor, whereby an explanation with lcss elaboration is to be
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preferred to one with more assumptions, we may prefer this
until a simpler comes io replace it. According to this view
it is only necessary to adopt the one concept of wvigilance.
Thus suppose a man’s spinal column is seriously injured, his
lower limbs become flaccid, and reflexcs are abolished. As
the shock passes away the reflexes reappear and the nerves
become so excitable that a slight stimulus will produce wide- -
spread and energelic action, the so-called mass-reflex ; stimu-
lation -of any area may produce reflexes in widely separated
parts, so that for instance tickling the foot may produce
emptying of the bladder. If the patient develops fever he
reverts to his original inert state again but on recovery the
mass-reflex reappears. The shock of the injury has, as it
were, brought about a low state of vitality which on passing
away uncovers a high state of vigilance of the nervous system ;
higher than normal in fact, since the inhibitions of the intact
nervous system arc removed.

An intact nervous syslem does not mneccssarily mean
increased excitability, but it does mean a more highly adapted
response, Any injury to the system has an initial tendency to
lower vitality and thus to depress this vigilance ; for a time
at any rate, All the facts of physiology, discovered by experi=
menl or accidental lesions in different regions of the nervous
system, may be interpreted in terms of a lowered state of
vitality, leading to changed vigilance in different parts of the
system. They can be accounted for, in other words, by
a single concept, instead of a hierarchy of centres, some acting
singly and others co-ordinating them. This, of course, does
not settle the matter, for another concept may be found,
somewhat less anthromorphic than the concept of vigilance.

So far all the postulates considered have had a more or
less definite basis of observed physiological fact or experiment.
We now enter the region of assumptions wherein the physio-
logical data of observation are very meagre, or non-existent ;
and where the observations are psychological but are clothed
in physiological terminology. The law of the association of
ideas can be traced back to Aristotle and is founded on
introspection. Stated very roughly, it means that, when a

T
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series of ideas have been attended to in a cerlain order, the
subsequent arousal of the first member of the series leads to
the serial revival of the other members. This is interpreted
to mean, physiologically, that when on some occasion two
or more centres have been in action together, or in immediate
succession, a subsequent stimulation of onc of the centres
will arouse the others to activity, As the centres in the brain
are joined by association fibres it is supposed to be easy to
see how the stimulation of one can awaken the others, It
must be remembered, however, that the function of such
pathways between centres is purely hypothetical. It rests on
the assmnption that there must be some bond of union between
ideas which are associated, and that these bonds require a
nervous path. In other words the purely psychological law
of association is supposed to nced connecting fibres, and is
therefore conveniently provided with themn. To eall such
fibres “associalion fibres’ and to agsume that they must,
thercfore, be connceted with the “association of ideas” is
merely a play upon words.

The process is assumed to work as [ollows. When a baby
sees a light a nervons current is supposed to run [rom the
lower visual contres to the molor arca promypling him [atally
to push lis finger into the fame, by a purcly reflex act, This
is followed by pain, and the current now runs from the pain
centre to the motor arca, leading to reflex withdrawal of the
finger, Now these reflex currents are supposed not only lo
flow downwards to the muscles but also upwards to the
cortex ; and by this convenicnt arrangement the sight of the
flame, the pain in the finger, and the withdrawal, all three
leave traces of themselves in the ccrebral cemtres. The
subsequent appearance of the fame arouses the image of the
painful sensation together with the idea of withdrawal. Al
this is the crude psychology of a bygone age and the physiology
is equally primitive, For it is clear that the sight of the flame
ought on the second occasion to stimulate the pushing of the
finger into it, for a ‘ pathway ' has been left between thesc
centres. In order to get over the difficulty it is supposed
" that the nervous processes in the cortical centres arc of
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greater strength than those in the lower centres; and other
equally arbitrary assumptions,are made {o get the scheme
to work. It was [ound necessary to short-circuil the nervous
currents in various ways so as to get them to run in the
required paths. This elaborate scheme was once provided by
the Austrian anatomist Meynert (8) and led to an era of
diagram construction in which the nervous paths were carefully
delineated. The scheme is now abandoned, but the diagrams,
or their later copies, still survive, And the assumptions
underlying the diagrams are still very much in evidence,
though only tacitly approved.

There is but a short step from the explanation of the
association of ideas by corlical paths to the explanation of
memory in the same fashion. And the assumption that
memory is a function of the cerebrum is the next postulate
of psychological physiology. A violent blow on the head,
or any other injury to the cortex, may lead to a permanent
or temporary loss of memory, especially of the events im-
mediately preceding the blow. Moreover, as we have seen,
the various sensory arcas are supposcd to be the seats of
different sensations. The cercbral hemispheres are accordingly
said to be the seat of memory. When a sensation hag been
aroused by the activity of the appropriate area, a ‘ vestige’
of this is thought to be ‘ stored up’ in that area, very much
in the way in which a gramophone record stores up sound.
An external object produces a sensation by stimulating a
sensory area, but when the same area is stimulated internally
it arouses an image or an idea, This belief rests on the
assumption that an image or an idea is simply a faint copy
of a sensation. But there is no reason whatever to suppose
that this is the case, and there is no psychological evidence
to support it. Nobody has ever stimulated a sensory area by
an internal process and produced an image; and anybody
who has experienced a mental image can assure himself that it
is qualitatively different from any sort of sensation, Here, as
with the former postulates, the belief rests on the determination
to preserve a physiological substratum for mental life at’ any
cost, It should be carefully noted, in this connection, that
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not only will a physical shock produce a loss of memory, but
a purely mental shock, such as the sudden receipl of bad
news will produce the same eflect.

The next dogma that we shall consider really does, at first
sight, appear to rest on physiological evidence, instead of being
psychology distorted into hypothetical physiology. This is
the assumption of the universality of reflex action, namely
that every movement or other activity of the organism, -or
some part of it, is the necessary result of some stimulus, whose

" effect is reflected back to a muscle or gland ; the connection

between the stimulus and the response being reflected through
a fixed nervous pathway. Just as the push of an electric
bell will inevitably cause the bell to ring when the cell is
intact and the circuii unbroken, so a stimulus applied lo an
animal will call out the appropriate response. A biight lght
directed into the eyc will cause the pupil Lo contract, inde-
pendently of the will of the person and entircly without his
knowledge. He will at the same time close his eye, and this
he does equally reflexly but not necessarily unknowingly,
This fatality or inevitability of reflex action is obviously bound
up with the mechanical view of the [unctions of ihe body.
If the mechanism of an automatic machine is in working
order, dropping in a coin will incvitably yield the hox of
matches or cigarettes, In the same way he application of
a stimulus to an organism will fatally produce the response,
namely movement or glandular aclivily or other aclion,
Hence another characteristic of a reflex is its predictability.
This concept of reflex action is now applicd not only to the
activity of the spinal cord and lower paris of the brain, but
to pervous action in gencral, including that of the cerebral
cortex. There is supposed to be only one type of nervous
action pervading the whole nervous system, the reflex type.
The higher centres are thought to introduce no new modes
of activity, but merely more and more complicated networks
of connections. Such complications may lead to integration
of nervous impulses, or to inhibition of activity, but the
same type of aclion is said to persist. Reflex aclion is incon-
sistent with spontaneity, since it is dependent on some stimulus
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external to the reflex arc. Such lack of spontaneity, combined
with the characteristic of fatality, would secin to imply a
sharp division between reflex and voluntary action, unless the
spontaneity of the latter is a delusion.

As this conception of reflex activity is so universally accepted
it is desirable to get clear what modern physiology means by
reflex action. (9) Many actions of animals are due to changes
in'the environment, which act as stimuli, The energy used up in
the action is traceable to the potential energy in the chemical
compounds in the animal’s tissues, which is liberated by the
stimulus in much the same way as a spark will cause an ex-
plosion, In unicellular organisms one and the same structure
receives the stimulus, transmits a change from point to point
and finally changes its form, or moves. But in higher organisms
separate structures carry out the parts of the total change.
Thus, if T turn my head in response to a sound, the auditory
apparatus receives the stimulus, the auditory nerves convey
an impulse to the central nervous system, and the impulse
is reflected by other nerves to the muscles of the neck, which,
by contracting, cause my head to move. So the reflex system
comprises a receptor organ, a conductor which is always the
nerves, and an effector organ such as a muscle or gland, In
the living animal reflex activities are said to be co-ordinated,
one with another, either simultancously to form what is
called a reflex pattern, or successively to make a succession
of reflex patterns. Now it must never be forgotten that
the co-ordination and integration are the primary facts of
observation, and that the simple unit or reflex act is a pure
abstraction which is invented to explain them. This"con-
venient abstraction, whereby all nervous activity is explained
as being due to the composition of simple reflex units, has
been of the greatest assistance to the development of
physiology, but has introduced incalculable confusion into
psychology. The troubles which have arisen from the fact
that cortical activity is considered to be merely reflex action
will be considered later. In the meantime the general relation
of consciousness to the brain may be mentioned.

If consciousness is the result of cortical functioning this
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not only will a physical shock produce a loss of memoy, but
a purely mental shock, such as ihe sudden receipt of bad
news will produce the same effect.

The next dogma that we shall consider really does, at first
sight, appear to rest on physiclogical evidence, instead of being
psychology distorted into hypothetical physiology. This is
the assumption of the universality of reflex action, namely
that every movement or other activity of the organism, ‘or
some part of it, is the neccssary result of some stimulus, whose
effect is reflected back to a muscle or gland ; the connection
between the stimulus and the response being reflected through
a fixed nervous pathway. Jusi as the push of an electric
bell will inevitably cause the bell to ring when the ccll is
intact and the circuit unbroken, so a stimulus applied to an
animal will call out ihe appropriate response. A biight light
directed into the eye will cause the pupil to contract, inde-
pendently of the will of the person and entirely without his
knowledge. He will at the same lime close his cye, and this
he does equally reflexly but not ncecessarily unknowingly,
This fatality or inevitability of reflex action is obviously hound
up with the mechanical view of the funclions of the hody.
If the mechanism of an aulomatic machine is in working
order, dropping in a coin will inevitably yield the box of
matches or cigarettes. In the samc way the application of
a stimulus to an organism will fatally produce the response,
namely movement or glandular activity or other aclion,
Hence another characteristic of a reflex is its predictability.
This concept of reflex action is now applied not only to the
activity of the spinal cord and lower parts of the brain, but
to nervous action in general, including that of the cerebral
cortex. There 1s supposed to be only one iype of nervous
action pervading the whole nervous system, the reflex type.
The higher centres are thought to introduce no new modes
of activity, but merely more and more complicated networks
of connections. Such complications may lead to iniegration
of mervous impulses, or to inhibition of activity, but the
same type of action 1s said to persist. Reflex action is incon-
sistent with spontaneity, since it is dependent on some stimulus
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external {o the reflex arc, Such lack of spontancity, combined
with the charactleristic of fatality, would seem to imply a
sharp division beiween reflex and voluntary action, unless the
spontancily of the latter is a delusion.

As this conception of reflex activity is so universally accepted
it is desirable to get clear what modern physiology means by
reflex action. () Many actions of animals are due to changes
in'the environment, which act as stimuli, The energy used up in
the action is traceable to the potential energy in the chemical
compounds in the animal’s tissues, which is liberated by the
stimulus in much the same way as a spark will cause an ex-
plosion, In unicellular organisms one and the same structure
receives the stimulus, transmits a change from point to point
and finally changes its form, or moves. But in higher organisms
separate struclures carry out the parts of the total change.
Thus, if I turn my head in response to a sound, the auditory
apparatus receives the stimulus, the auditory nerves convey
an impulse to the central nervous system, and the impulse
is reflected by other nerves to the muscles of the neck, which,
by coniracling, cause my head to move. So the reflex system
compriscs a receplor organ, a conduclor which is always the
nerves, and an effector organ such as a muscle or gland, In
the living animal reflex aclivities are said to be co-ordinated,
one with another, either simultaneously to form what is
called a reflex pattern, or successivcly to make a succession
of reflex patterns. Now it must never be forgotten thai
the co-ordination and integralion are the primary facts of
observation, and that the simple unit or reflex act is a pure
abstraction which is invented to explain them. This con-
venient abstraction, whereby all nervous activity is explained
as being due to the composition of simple reflex units, has
been of the greatest assistance to the development of
physiology, but has introduced incalculable confusion into
psychology. The troubles which have arisen from the fact
that cortical activity is considered to be merely reflex action
will be considered later. In the meantime the general relation
of consciousness to the brain may be mentioned.

If consciousness is the result of cortical functioning this
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cannot be due, it is said, to any peculiar varicly of nervony
action foreign to the simplest reflex nervous process, but can
only be due to the greater complexily of conncctions of the
nervous paths. It is difficult to understand why a process,
which is assumed to be entircly devoid of consciousness,
acquires this property when it is multiplied or integrated,
Two explanations have been offered of this perplexing
phenomenon, Consciousness may be the invariable accoin-
paniment of all nervous action, including that at the reflex
level, If we take as the criterion of conscious activity the
ability to pursue an end, with appropriate variations of means
to that end, then it may be possible io suppose that conscious-
ness accompanies reflex actions. For, if a noxious stimulus
such as a prick is applied to the skin of a dog whose spinal
cord is severed from the brain, the animal will try to remove
the object by scraiching with the foot of the same side.
Should this be prevented it will make use of the opposite
foot. Here we have a choice of means Lo accomplish a usefu}
end, which in accordance with the above criterion malkes
reflex actions conscious.

If the above view is rejected, then we must fall back on
the doctrine of emergent evolution according to which con-
sciousness, which previously did not exist, suddenly cmerges
as a new fact at some higher nervous level.  When a particulay
configuration of the nervous system develops, it carrics with
it a new feature of which there was no {race at an earlier
stage, This view is taken by eminent philosophers, but it is
difficult to see that it is more than a roundaboul way of
saying that we have no explanation whatever of conscious
process, and that we cloak our ignorance by saying ihal it
emerges from the void. It is quile possible that this is all
we are justified in saying, and that we shall never be able
to account for consciousness further than by assigning the
conditions which precede its emergence. As far as the simplest
conscious processes such as sensations are concerned, we
certainly have no means of accounting for their cmergence.
All that we can do is to specify the set of nervous conditions
which precede their arousal. The doctrine of emergent or
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creative evolution has such important bearings on the mind-
body problem thal it will be considered in delail later on, and
from the purely psychological standpoint,

We have now enumerated the main postulaies of psycho-
logical physiology and indicated the basis on which {hey rest.
Before considering their validity in detail, it is desirable o
call attention to one phenomenon, which has long been known
and is difficult to reconcile with some of these postulates,
We saw that the parts of the cortex most exactly studied,
from the functional standpoint, are the motor arcas. Lach
voluntary muscle is represented in the anterior central con-
volutions, in such a way thal the stimulation of certain
points produces movements of the opposite parts of the body ;
for the nerve fibres traverse the medial line to the opposite
parts of the nervous system. It was thought, lor some time,
that the various centres in the motor areas were sharply
defined, that is o say that ihe stimulation of a restiricted
parl of the right motor corlex (say) produced a contraction
of the lelt thuamb, whilst stimulation of another point con-
tracted the eyelid and so on. Butl it has been found recently
that successive stimulation of the same point of the motor
arca on diffcrent days produces movements of different parts ;
and that somectimes flexion, and sometimes contraction,
results from the stimulation of the same point. Therc appears
to be no such fixity of funclion as has been supposed. As
Dr Henry Hcead has pertinently observed “ Provided 1ihe
stimulus remains unchanged in strength and quality, an
apparatus, working on purely mechanical principles, would
continue to turn out identical products. This is notoriously
not the case, even with the isolated spinal cord . . . no two
successive excitations, however similar, are followed by the
same result.” The same stimulus may even inhibit an original
reaction, or a new feature may appear, as when the stimulation
of some poinl on the cortex which has produced contraction
of the face at one time may suddenly yield flexion of the
elbow. Such varying modes of response point to variations
in vigilance of {he same cortical point, and make the notion
of reflex activity inapplicable {0 cortical action.
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Again, when the whole of the motor cortex on one side of
the hody is destroyed, hemiplegia or paralysis of the apposite
half of the body occurs, as we should expeet. But the strange
thing is that recovery from this condition happens sooner or
later, The rate of recovery varies with the position of the
animal in the evolutionary scale. In the case of rats the
recovery is a matter of hours, in dogs it happens in a day or
two and after a few weeks they are able to use their limbs
on the paralysed side apparently as well as on the-other
side, though the latter are used by preference. With monkeys,
apes and men the recovery lakes longer but does nevertheless
occur, After some months a monkey which has suffered
from complete ablation of the motor arcas on one side of
the brain can use its voluntary muscles of the opposite side
of the body so well {hat it is very difficult 1o detect any
difference.

This phenomenon of restitution of [unction is obviously
inconsistent with, any rigorous view of localization of {function
in the brain or any supposition aboul delinite ' centres’
subserving certain capacities, Two theories have been put
forward to account for these inconvenient f{acts. According
to one of them, when any cortical centire is destroyed, there is
vicarious action of some other part of the cortex or of some lower
centre. That is to say these other partls acquire new functions
which they never had Dhefore, to meet the abnorinal siluation.
If this is so, then it would appear that the functions of different
parts of the brain are interchangeable, The sccond theory is
that other cortical, or lower centres, resume functions that
they have always had, but which are normally inhibited in
the uninjured brain. The fact of inhibition is well established
and will be studied later, In the meantime it is obvious that
this theory, likewise, supposes that various parts of the
cortex are functionally interchangeable, and that there can
also be interchange of function between the cortex and lower
centres. In any case we may conclude, that if either of these
views is justified, it.is very difficult to see how most of the
postulates that were considered above can be maintained.

_ There is one further assumption of a general kind, which
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is never cxpressly formulated, but is tacilly presupposed in
psychological physiology. This is the view that the [orm,
pattern or configuration of mental conlents must somchow
be mirrored in a corresponding pattern or configuration of
brain processes. Thus, if I think of {wo things it is supposed
that two cells musl be involved. When I have two ideas,
associated wilth one another, there must be an association
fibre uniting two centres. That is {o say, the complexity
of the object of thought must be reproduced in a corresponding
complexity of the brain processes; and these latter must
somchow reproduce the former pictorially. Again, since a
mental image is supposed to he a faint copy of a sensation,
it is assumed that the same brain process which causes a
sensation musl be taking place in a less intense manner to
produce an image. The absurdity of supposing that if T think
of a triangular object the underlying brain process must be
itsell triangular would, of course, not be countenanced. But
the assumption we aie considering is none the less absurd.
There is no reason whatever to suppose, and there are good
reasons for denying, that therc is a poini-to-point corre-
spondence belween brain processes and mental events, The
atomic view of mental life, as consisting of a number of isolated
clements, has long since been abandoned ; but brain cvents
are separate and dislinct occurrences. Consequently there can
be no correspondence between them. It will be realized that
the asswuplion, just considered, is a logical variant of the
point-to-point correspondence theory between brain and mind,
which we have already touched upon, but must consider more
fully in a later chapter.
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WE shall proceed {o examine the assumptions previously
enumerated in order to get some light on the relation of body
to mind. This difficull problem has long been attacked on
general metaphysical or psychological grounds but it seems
desirable, at the start, to cnquire what solution is suggested
by physiological data. As it is obviously the nerves which
pul us in touch with the external world, and also with our
own bodily organs, the first step is to got a corrcet notion of
the nature of the nervous impulses undertying sensation and
muscular action.

What is it that the nerves convey and {he cenlral nervous
system registers ? I{ is frequently implicd {hat (he oplic
nerve conveys sensations of light, the audilory seusations of
hearing, and so forth. Sensations, as we know them, are
supposed to be known to the nerves, and in some way iravel
along them. When a red patch of light, for example, is
focussed on the retina it is assumed that the rvedness, in some
mysterious fashion, travels up the optic nerve to the visual
area of the brain where the sensation of red is registered,
Stated in any such blunt fashion the assumption scems absurd,
but nevertheless the belief and its implications are widely held.
A little reflection will convince anyone that Professor G. T.
Stout’s view is the correct one. (1) “ The sky is blue, but the
ensation by which I apprehend the sky is a sensation of blue
or of blueness. The road may be hot and fatiguing and the
man hot and fatigued. His sensalions, however, are not hot
nor fatiguing. They arc sensations of heat and faligue.
Similarly a sensation of sweetness is not itself sweet ”’. Despite
this, which is obviously correct, it is supposed that when we
listen to speech, for example, the words are conveyed to the

26
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speech areas of the brain, and recorded and stored there
somecwhat after the fashion of, gramophone records. 1If it is
objected that a gramophone record does not contain the
words but only a scries of corrugations or grooves, this is
supposed to help the analogy; since the brain centres are
assumed to slore up a similar series of configurations, repro~
ducible under appropriate conditions. Whether this is so or
not, and it will be examined later, it is evident {hat there is
no justification for believing that the nervous system can
either convey a sensation or storc an image. What then is it
that the nerves convey ?

Now a nerve fibre is the prolongation of a nerve cell and
consists of a thread of protoplasm usually surrounded by an
insulating fatty sheath. Such fibres, in man, are not more
than a hundredih of a millimetre in diameter, but are some-
times more than a metre long. A nerve trunk, such as the
sciatic, will contain several thousand of such fibres, some of
them conveying centripetal and others centrilugal impulses,
i.e, 10 or from the central nervous system.  Any disturbance,
such as an clectric curreni, or a mechanical shock, or other
change which will arouse the nerve {o activity, is called a
stimulus. As an clectrical stimulus can be accurately measured
and graded, our most exact physiological knowledge of nervous
activity is derived from electrical stimulation, When a fibre
is stimulated o wave of negalive potential passes along it;
that is to say, the points of the fibre successively rcached by
the impulse become electrically negative to the rest of the
nerve, Such a succession of dislurbances, indicated by the
wave of negative potential, has received the name of the
“action current ’ of the nerve fibre, and is a very sensitive
method of detecting the nervous impulse. In human nerves
these impulses travel at the rate of a hundred metres pér
second. The highest magnification of such impulses, such as
that produced by a five-thousand-fold valve amplifier, shews
no difference whatever between centripetal and centrifugal
impulses, 7.e. between those passing along so-called sensory or
motor fibres, Whilst the action current is passing, the nerve
is completely inexcitable to a second stimulus; so that the
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action is intermittent, and a constant slimulus must produce
a series of discrete impulses.

Tt has been demonstrated by Dr E. D. Adrian that the
intensity of the impulse in a single nerve fibve cannot be varied
by changing the strength of the stimulus, (2) Either the
stimulus produces an impulse of given strengih, or it is too
weak to have any effect at all. The sole cffect of increasing
the strength of the stimulus is to bring more fibres of the
nerve trunk into play; but the intensity of each impulse is
not changed., This is known as the ‘all or none’ rule, and
shews that the nervous impulse is a change which, for the time
being, utilizes all the available resources of the nerve fibre.
We may say, then, that a nervous impulse is an explosive
change, determined by the conditions in the nerve itself, and
making use of the potential encrgy stored in the resting fibres.
It is very important to notice that the energy used in the
explosion is derived from the substance of the fibre itgelf, and
not from the stimulus. Should the impulse ultimately reach
a muscle the lailter contracts, and the energy necessary to
produce the contraction is derived [rom the chemical sub-
stances stored in the muscle; the impulse acting like the
trigger of a gun. It is quite possible, by repeated stimulation
of the nerve, to produce such a state of faliguc in the muscle
that it is no lopger able {0 contract ; nevertheless the impulses
will still pass along the nerve, This cvidently shews that the
enecrgy is not transmitted from the nerve to the muscle,

The nature of centrifugal impulses in motor nerves has
been studied for a long time, since the contraction of the
muscles attached to the nerve provided a ready method of
detecting their effects. By availing ourselves of the enormonus
magnification produced by valve amplifiers, it has now been
found possible to study the nature of centripetal impulses in
sensory fibres, By this means action currents have been
observed in the auditory nerve of a rabbit in response to a
sound, in the proprioceptor nerves of mascles when a limb is
stretched, and in the excised optic nerve of a conger-cel when
the eye was exposed to light. No trace of any specific activity
was found in the sensory nerve to correspond to the specificity



PSYCHOLOGICAL PHYSIOLOGY 29

of the particular sense organ. That is 1o say, the action
current in the opiic nerve does not ditfer fundamenially from
thal of the audiloty nerve; and neither differs [rom that
found in the molor nerves. And the same ‘all or none'’
relation holds for sensory as for motor neurons. Dr Adrian,
to whom we owe a good deal of our knowledge on this subject,
sums up the experimental results by saying that * there are
no ‘radical diffcrences between the impulses which produce the
various modes of sensation ".

Imagine a physiologist from Mars who knew nothing about
our scnsations and wished to detect them and study their
varieties. Guided by bhis collecagues on earth, and provided
with the most powerful valve amplifiers, he traces the nerve
impulse proceeding along the various nerves. The only
distinctions he would notice between them might be certain
diffcrences in the iime rclations of the impulses; nothing
more. He would have no inkling of the [act thai these impulses
produced sensations; still less that they produced different
sensations according Lo the sense organ stimulated, Ee could
not cven tell whether an aclion current was on its way to
awaken o sensation or arouse a muscular movemeni, since
the only dilference ihat he would detecl belween these wonld
be that the one was centripetal and the other centrifugal, If
he insisted on iracing the impulses further along the nerves
to their ceniral comnections in the brain he would be no
wiser. JTor the optic nerve is morphologically part of the
brain, and consequently the connecting fibres in the brain
must discharge impulses of the same kind as those found in
the peripheral nerves, s.e. a series of intermittent impulses.
No doubt a smoothing process of the volley of impulses occurs
in some region of the brain, since it has been shown by
Sherrington {hat in the spinal cord a brief series of centripetal
impulses provokes a motor discharge of much more gradual
onset, owing to the impulses being integrated and issuing in
a final common centrifugal path. By analogy, therefore, our
Martian physiologist would suspect that a smoothing process
of a much more effective kind would occur somewhere in the
brain ; and he would probably find this to be the case, since
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the large number of connections [ound there would provide
an adequate anatomical basis for the smoothing.

If he were told, as he would have to be, for he would have
no means of discovering it for himself, that in ihe end a
sensalion would emerge {from the integrated impulscs, and thai
it would differ according to the particular sct of nerves along
which the impulses travelled, he would regard it as a scvere
tax on his credulity to believe this. Neverthcless, the most
careful research has failed to reveal any differences belween
the nerve impulscs in various sensory or motor fibres. As
Dr Adrian has said ““ the qualily of the sensation seems lo
depend upon the path which the impulses must travel, for
apart from this therc is little to distinguish messages from
the different receptors ”. Qur Martian physiologist would,
of course, wonder how a difference in direction of the impuises
could dislinguish a sight {rom a sound, and both from a pain
or a movement. Bul no one would he able 1o enlighten him.

As it is erroneous to say that the nerves convey sensations,
it is often asscried, as in the above quolation, that they carry
messages. Now, when a messenger conveys a message he
really does what he is asserted 1o do, that is communicates
a message either verbally, or in wriling, or in some oiher
symholic way, When a ielegraph wire transmils a message,
what is sent across the wire is a series of currents, which,
being arranged in a variely of patterns, convey symbolically
a variety of meanings. But we have seen that the ‘ messages '
transmitted along the nerves arc all of the same simple patiern,
They consist of a volley of impulses which are very much
alike whether they are destined to arouse sensations of light,
hearing, touch, pain, etc. Since the impulses are of the same
nature, and have no distinctive pattern, it is misleading 1o
speak of them by the name ol messages. To call them by
this name conveys an implication for which there is no justifica~
tion, If they were messages it would need a mind to decipher
them just as a telegraph operator is required io interpret
a code, but in our case the messages are always the same,
Even to call them signals goes too far, for signals must differ
if they arc lo have any significance, whereas nerve impulses
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are all alike, so that the mind has to perform the mysterious
operation of giving totally dilferent meanings to signuls which
are all alike.

We have repeatedly relerred to the path taken by a nervous
impulse. Now the nervous system, and especially its central
portion, presents an enormously complicated variety of
possible paths; and the question naturally arises as to how
the impulses find their way through such an intricate network
of directions. Along such a multiplicity of possible routes
how is it that any specific direction can be maintained or
repeated ? I an animal is poisoned by strychnine general
convulsions occur in response to the slightest stimulus, 7.e.
an impulse set up anywhere runs over the whole central
nervous system. Why does this not happen normally ?
When a railway train approaches a junction its direction is
determined by sctting the points and shunting, And it is
usually said that the rdle of the central nervous system is to
shunt impulses along the appropriate paths. Bul how does
the neuron play the part of a shunter? <This difficulty is
usually ignored by {reating the matter anthropomorphically :
as though the ncurons could decide lo vary the resistance at
fheir synapses at will,

Now L. Lapicque (3) has shewn that there is a physical
basis for the restriction of the nervous impulses to certain
dircctions. Neurons are not only anatomically distinet, but
vary in specific conductivity. Each newuron, just like the
different strings of a musical instrument, has its own periodicity.
When an impulse has travelled along a certain neuron it
ultimately reaches somic synapsis or network of junctions with
other neurons, The final direction of the impulse will be
determined by the relative periodicitics of ihe neighbouring
fibres. The characteristic resonance, or time constant, of
cach nerve is called its chronaxy. If an electric current of
constant intensity is suddenly passed through a nerve fibre
connected to a muscle and continued indefinitely, the start
of the current will provoke a contraction. Now, in accordance
with the ¢ all or none ' rule a certain liminal intensity of the
current will be necessary to cause a contraction, and below
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{his intensily no eflect will be produced. Such threshold of
intensity for any particular nerve is called ils rheobasis, If
the duration of the current is progressively shorlened, a time
will come when no impulse is set up by the stimulus; and in
order io provoke an impulse, with a cmrent of very short
duration, it will be necessary io augment its intensily. The
minimom duralion necessary to attain the threshold of
excitability, with twice ihe rheobasic intensity, is taken to
be the measure of the chronaxy of a nerve; and differs in
different nerves. Thus, whilst the same ‘ all or none ’ rule of
excitability applies to every nerve fibre, there are enormous
differences from one to another, depending on their chronaxies.
When a neuron is stimulated the action currcent which travels
along it will have its course into other neurons determined by
their chronaxies. Each neuron, by virlue of its own time
constant, acls as a sort of 1esonator picking up impulses from
other isochronic neurons.

There is, however, a cerlain amounl of irradiation when
the exciting cause reaches greater inlensitics, bringing new
fibres and new isochronisms into play. Morcover, as neurons
are living structurcs their chronaxics can be considerably
modified by various mcans, as by [aligue, toxic or other
chemical agencies, as well as by increasing the iutensity of
the excitation. An important property of living lissuc is ils
rapid modification resulting from iis own activity, which is
displayed in the well-known phcnomenon of faciliiation or
habit, Tissues grow to the mode in which they are exercised.
In this manner nervous activity tends to provide the con-
ditions for future activily of the same kind. When, for any
reason, one neuron has reacted to the impulse from another,
the chronaxy of the former is modified in the direction of the
latter, Such approximation of the iime constants lasts for
a considerable time but may gradually disappear, unless
renewed by further activity. The nervous impulse, in other
words, establishes the conditions for its own propagation, In
this way a mechanism for shunting impulses through the
complicated nervous system is provided, It is also reasonable
to suppose that the chronaxics or {ime constants of different
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fibres are, to a large extent, determined by the activities of
other parts of the nervous system. For it is a biological law
that the functioning of cvery cell is dependent on that of all
other cells in its environment. Seeing that all vital activity
is regulated and co-ordinated activity, it is a mere abstraction
to consider the action of an isolated fibre. What happens in
one fibre is partly determined by what is occurring, or what
has occurred, in all others : so that chronaxies are only rela-
tively fixed. If we confine our view to artificial abstractions
from life, such as the passage of an impulse along an isolated
fibre, there is little to distinguish the living from the non-
living. R. S. Lillie, for example, has shewn that an iron wire,
first placed in strong nitric acid and then in a more dilute
solution, is not attacked but maintains a passive state. When,
however, it is ‘ stimulated ' by being touched with another
picce of iron it shows the usual elfervescent activity at that
point. The ‘impulse’ {ravels along its entire lenglh and is
even transmitted {o another wire in contact with it, in a way
which is a remarkably close copy of ihe transmission of an
impulse in a nerve fibre.

It is conceivable that a model brain might be constructed
in which all nerve tracts were made of iron wires and it would
then be possible by ‘ stimulating * the model to reproduce
the impulses in all their complexity, and even to integrate
and co-ordinate them. Since no sensation could ever emerge
from such an artifact, it is clear that sensations are not
couveyed by nerves, and that living tissue is an essential part
of the physical basis of sensation. But the living nervous
system simply provides the physiclogical conditions for the
arousal of sensations ; whilst the existence of a mind is the
essential condition, without which the nerves are powerless.
In a gimilar way, it has becn presumed, without any evidence,
that a necessary condition for the arousal of mental images
is the integrity of the nervous system, or certain parts thereof ;
but it would be a soulless blunder to suppose that if this
condition were fulfilled it would be sufficient, or that images
can be, in any intelligible sense, stored in the brain, The two
things, sensation and image, are exactly on a par in this respect,

~
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The immediate bodily condition for @ sensation is, then,
a sories of isochronous neurons heginning i o sefse urgan
and ending in the Dbrain. Any stimulation of the reeeptor
portion of fhis series sends un mpalse through the whols
series and a sensation emerges,  Thus, a pressuge of the finger
on the eyeball, by producing the necessary distuthance on
the retina, leads 1o a series of impulses in the vptic nerve
and its isochronous neurons, and evokes a sensation of «
coloured circle of light. Irritation of the exposed end of the
sciatic nerve will provoke a sensation in an amputated leg.
Now, il would be absurd 1o supposc that the coloured circles
of light are pre-cxistent, and that we become aware of them
when the eyeball is pressed, or that the sensations in the
amputated limb exist and that the iritation transmits them,
and makes us conscious of them, What exists in all these,
and similar cases, is o nervous apparatus conveying o sel
of impulses, and a wind ready Lo respond 1o them, by victue
of whal it has experienced belore. W has been advisabie
to cmphasize this, owing 1o certain belivls whiche are widdely
countenancedd by psychologists.  When o mental image iz
aroused, it is belicved that the image had o previous existence
like the shades on the banks of Styx, ad wies wailing to he
called back into the light of day. The payeho anadysts i
particular give claborate acconuts of the anlies of Duse
shadowy images struggling to be free.  This is aboul us
reasonable as the belief that when 1 sufler from a hallueination,
the hallucinatory appearance has been there ull the time,
struggling to cmerge into my consciousness, and stepping in
when it gets the chance.

What really happens in this case, is that a series of impulses
have been sel going in my sensc organs and nerves, just in
the same way as when I press my cyeball and see the circle
of light. There was no pre-existing patch of colour in the
one case, and there is no Stygian ghost in the other. Similarly
when a mental image is aroused it comes inlo existence when
it is perccived. It has ofien been supposed that the sysiem
of isochronous neurons, which is the condition for a sensation,
may, when slimulated internally, give rise Lo a hallucinalion
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or an image,  There is no positive evidence for this, which
is werely suggesied by the supposed similarities between
sensitions and images.  Bul, as we shall sce in a later chapter,
an image is qualitutively different from a sensation, is com-
posed of different material and cannot therefore depend on
nervous conditions ; certainly not on nervous conditions alone.
The important point is that there is no reason whatever to
assume the existence of images in some dim region prior to
their evocation. All that we have said about the origin of
scnsations suggests that the pre-exisling mental image is
a figment of the psychologisl’s imagination, just as a pre-
existing pain when I suffer from a toothache. Neither the
looth, nor the brain, nor even the mind, contains a series of
twinges of pain waiting to be called up. When the appropriate
stimulus affects the nerve the pain is the mental indication
of the awakened impulses, T T get an image of the dentist,
or reirespectively imagine the pain after the tooth is extracted,
this is heeause the necessary conditions have heen awakened,
There is no more reason fo suppose the pre-existing image of
the dentist than a pre-existing system of twinges. To assune
that images are stored in {he brain, is abow as reasonable
as to assume that Oowers and froit are enclosed in an apple
seed, sinee under snitable conditions these will subsequently
arise when the seed is planted.  Again, philosopbers sometimes
agsert that the present is big with the future, but not even
a philosopher supposes that future events are really existent
in the present. What is meani when we think of events as
being in the womb of lime is that a set of conditions now
present will, when combined with future conditions, account
for the fulure evenl, Similarly when a psychologist thinks
of an image as being ‘ stored up * all he ought to mcan, if he
means anylhing at all, is that the present state of mind together
with some future condition will yicld the consciousness of
an image.

Perhaps this notion of images in the wings waiting to appear
on the stage of consciousness, yeaches its greatest absurdity
when it is assumed that kinesthelic images are the necessary
preliminary to a volunlary movement. It is supposed that
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when T wish Lo move my limbs L release a pre-existing image
of the movement from the cortex of my brain, which pasees
into the motor area of the cortex and so stimudates the
appropriate movement gia the molor tracts, A similay st
of thing is more often supposed to happen when 1T owish o
speak. The word images are thought of as stored up in the
convolutions of the lefl temporal lobe of the brain, and are
released in order io produce speech. This sounds almost tao
ludicrous for anybody ever to have held, yet it is the basis
of much that is believed by psychologists and physicians about
aphasia, We shall consider this matter in detail later on, but
the fact that it is necessary io consider it at all is due to the
widespread Dbelief in the dogma. If il is palpably absurd to
assume that word-images lic dormant in the brain prior to
their arousal in speech, why is it considered reasonable to
suppose that other images behave in this way ?

The upshot of the whole maller may be summariasd in
the statement of Dr Adrian; ** Perbaps some drastie yevisjon
of our systems of knowledge will explain how o patiin of
nervous impulses can cause a thought, B sueh o pevision
is made I can only hope that T may be able Lo undersbing it,"
But this hope is doomed for ever not to he vealized, sinee
noboedy will ever be able Lo understand i, for the assutmed
causal relationship between the two cvents is due (o a mistake,
Sensations and images are data, We must, as psychol srinls,
start with some material, and these are part of what we sturl
with, They are given in experience and we cannot pyehio-
logically go behind them; they arc for us ultimate. ILx
nihilo nikil fit. Unless we have sensations and images we
cannot, as psychologists, make any progress. Of cowrse we
can investigate the conditions under which they arise, and
it is the psychologist’s business (unless it is the physiologist’s)
to do so. The most immediate of such conditions, on the
physiological side, as far as sensalions are concerned, are the
nervous impulses we have sludied. If we abandon {he notion
of causal efficacy, and consider the relation between e
emergence of a sensation and its conditions, the difticulty
does not occur, When an artist procecds Lo paint a portrait



PSYCTIOLOGICAL PHYSIOLOGY a7

he must fultil certain conditions, suele as mixing his paints,
prepaving his canvas, posng the sitier, ete. But none of
these is the cause of the hkeness, They are merely some of
the necessary conditions without which, no matier how
skillul the artist, the portrait could not emerge from the
paint. A {amous artist on being asked how he got his effects
replied,  Genius, sir, genius . T suggest that physiologist
can only ofter a similar reply when asked to explain how
a pattérn of impulses of a like kind produces a varlety of
sensalions. What the physiologist investigates is physiology.
After we have studied all that physiology can teach us about
nervous impulses we are still not a whit nearer the sensation,
which is left on our hands unexplained and unaccounted {or.

Having now reviewed the nature of the nerve impulse and
what il cannol do, it remains to consider what it can do.
We owe much of our knowledge in this respeet 1o the Russian
physiologist J. P Pavlov () and his collaborators, who have
opened wp o new and interesting chapter in psychological
physiology by their work on tie so-called conditioned reflexes,
Pavioy is o firmy and avowed adherent of Descarles’ view,
ithat mental [actors play no parl in such reflexes, and le
agserts emphatically that all physiological action, the highest
as well as the lowest, s rigidly determined, Al is the mechanieal
resull of {he appropriate stimuli and {here is no room for
psychical interference. Now if il can be shewn that cven
conditioned reflexes cannot be understood without psychical
factors, we may well doubt whether purely physiological
explanations ol living phenomena arc ever possible.

There are cerlain inborn reflexes, of which a good example
is the secretion of saliva when food or a noxious substance,
such ag acid, is placed in the mouth. In the former case the
saliva helps to digest the food, in the latter to wash out the
noxious object. Such inborn reflexes are very [ew in number,
depending, as they do, on the chemical and physical properties
of the agencies acting on the organism directly. It is evident
thal an animal, cndowed with only inborn refllexes, would
not long survive, for their activity is dependeni on direct
contact of certain stimuli with the receptor organs. In the
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complex conditions of existence it is essential 1hat the approach
of physical or chemical stimanli should be signalled to the
animal belore they reach hiny, in order to enable hint to vapwe
with the coming situation, As the resull of individual eaperi-
ence the smell or the sight of food acquire the propetty of
symbols or signals, to stimulate the salivary reaction before
the food is tasted. That such responses tu signalling stimuli
hiave to be learnt has been shewn by feeding puppies on miilk
for a few months, when it was found thal the sighl dr smell
of bread or meat produced no salivary sccretion.  Signalling
stimuli have become substitutes for what we may call native
stimuli, as the result of the animal’s cxpericnce,  Paviov
maintains ‘‘ {bat the fundamental and most general function
of the hemispheres is that of 1eacting to signuls presented by
innumerable stimuli of interchangeable sipnificance.”  The
brain, that is {o say, is an organ for the substitulion of
dissimilars.

Now the animal must luke active notice of the signads,  TE
be behaved as a stock or slone the substitiution would no
occur, This is not surmise but founded v actual obwesvation,
Pavlov and his pupils have studied the conditions necessary
for substituting a novel stimulus for the native stimulic. They
found that an alert state of the aninmid was absolittely essentinl
in order to cllect the substitution. II the animal is drowsy,
or irritated, or in a bad state of health, il Is dillicult, if not
impossible, to substitute one stimulus for another. 5o that
at the very outset a psychica lactor, namely affention, plays
an essential part in the process. It s very ecasy to ignore
this factor since it is always present, just as a physiological
explanation of vision devoled entirely to the structure of the
eye and the oplic nerves would omit to state that suflicient
light to see by is an indispensable factor for secing Lhings.
Attention, of a greater or less degree, is present in every
event that can be called mental. What is present in all cases
is easily overlooked, and physiologists can hardly be expected
to remember what psychologists so persistently forget, that
attention is the very kernel of mental happenings.

A very delicate quantitative method has been devised for

L
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stwdying the etfecl of astimulus in produetng o conditioned veflex
action, The salivary duet of an antmal is leansplan(ed from Lhe
mouth to the outside of the jaw', ot necls, by an incision in the
skin, To the opening of the duet there is adjusted a small glass
bulb conneeted Lo a graduated tube, by means of which the
volume of saliva may be accurately measured, In arder to
avoid the chance of the animal’s attention being diverted by
extraneous stimuli the work is carried on in sound proof
rooms ; the animal and the experimenter being in different
compartments. In this manner the effect of various signalling
or substitution stimvli may be studied. As the formation
and maintenance of acquired reflexcs is subject to a number of
definite conditions such reflexes are called conditioned reflexes.

I1 is here necessary to call attention to an umbiguity in the
meaning of the term ‘ stimulus ’, the neglect of which leads
to much confusion between the physivlogical and psycho-
logical standpoints.  For physiologleal purposes a stinudus
has been defined as “any clumge i the euvirotment of
an excitable tssue which, i sulficiently intense, will exeite
the tissue . This is @ sound scientific defimition and indicates
exaclly what the plysiologist does when he stimulales a
nerve,  As 1o the relation belween a plysiological stimulus
and the response thereto, exeept for the “all or none’ rule
we are very much in the dark. Tor, us Dr Haldane (5)
hag pointed out, “ when we attemupt to trace a connection
we are lost in an indefinite maze of complex conditions, out
of which the response emerges. It is of little use to point
out that in many cases the delermining cause of a physical
change may be something very small as compared with its
cffect, The turning of a switch or opening of a valve, or the
application of a tiny spark, may, for instance, produce
gigantic cffects, In all these cases we can trace the chain
of cause and effect, whereas in the physiological case we
cannot. Let it be granted that hope may be entertained of
some day tracing the physiological chain. It is nevertheless
clear that the existence of such a hope, however confidently
expressed, must not be confused with evidence.”

Yet the psychologist has adopted the term stimulus and
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works it 1o deatin, For him it muy meut wlmost anvthiog
and this extension of ils scope robs it of any signittcance.
Thus, i a man responds to the siell of foad by seereting
saliva the smell is rightly called the stimulus.  Bub if e
responds to a threatened blow by running wway, ov hitting
ott, the whole situalion, or some particular part of it, i alwo
called the stimulus. When he reacts in o theatre by apphuase,
or to a letter by writing a reply, both the play and the ketter
are called stimuli, What possible wlility, for explanatory
purposes, can there be in a term of such indefinite significance ?
The matter becomes worse when a similarily is assumed
between physiological and psycliological responses, amd de-
ductions are drawn for which the sole justification is the
ambiguity of terminology. Human beings, wnd all animals
endowed with a nervous system, respond to tolal siturtions
or 1o the nicaning of a state of alloivs. Theee ave oceasions,
of course, when they can be acenralely said to pespond Lo
stimuli in the physiologleal sense of the lerm, Amougst e
are the responses of the lower senses, sich as sinell or taste,
To these a man responds by physiological wenetion,, such
sniffing, or scereting saliva.  Inw similu manner he nay
react, by a reflex action, to any sudden or violent change,
such as an intense neise, or a ash of light, or o burn, Noemuldly,
however, the response is made o the aequived meaning of
a situation expressed or implied. This will cxplain o man’s
totally dillerent response 1o a bear al Lurge and (o a bear in
a modern zoological garden, As has heen wittily said, Lo (he
one he presents a bun, to the other a clean pair of heels. The
bear, qui stimulus, is the samec appearance in both cases,
but the meaning of the appearance is totally different ; and
it is to the mecaning of the situation that the man reacts.
To call both, objects and {he meaning of situations, by the
same term leads to such confusion that it would scem desirable,
if it were possible, to drop the word stimulus [rom psycho-
logical discussions. Most of the stimuli which the external
world rains down on a man arc completely ignored by him.
His mental life consists in selecting amongst the implied
meanings those which will serve his purposes. The motive,
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in other words, precedes the so-called stimulus which cannot
therefore be a cause of it Op he {ew occasions when the
term can be rigidly applied to human aclivity we are dealing
with physiological matiets in which the psychological interest
is reduced {0 a minimum,

The notion of o stimulus as cavsing a response scrves to
emphasize the fundamental opposition between the physio-
logical and the psychological standpoints. In the former
the stimulus is rightly regarded as the cause or determining
factor of the ensuing activity, but the real cause of psycho-
logical action is the individual acting. Since conduct originates
in the organism, in its impulses and desires, it is a psychological
blunder to make any use of the term stimulus in the physio-
logical sense when considering buman motivation. This has
been pul very pithily by Professor 1. L. Thurstone (6) who
says: T suggest that we dethrone the stimulus.  lle ds
only nominally the ruler in psychology,  The veal ruler of
the domain which psychology studios is the individoal and his
motives, desices, wants, ambilions, cravings, aspiralions,  The
stimudug s merely (e wove o less accidental fact i the
environment, wud i becomes o stimulus only wlhen it serves
as & tool for somebody’s purposes, LU is not o cause, It is
simply a means by which we acliieve our own ends, not those
of the stimulus,”  He illustrates this by cousidering the rdle
of the so-called stimulus in instinclive acts, and concludes
that the stimulus cannot be the cause of such acts, but simply
a factor which modifies them. Ilc does notl go so far as to
suggest, as I have done, that the use of the term should be
discontinued, but he gives such an appropriate illustration
that I quote it. ““ If you have been walking in the couniry
for hours without companionship, it is nol unnatural to find
yourscl{ intercsted in the first siranger vou meet. In your
customary environment you may have limited your com-
panionship 1o those of your own kind, ignoring thosc who ditfer
from you markedly. To say that the stranger is a stimulus
to whom you respond as a reactor is to lose the psychologically
most important aspect of the situation, namely, your impulse
and readiness 1o be social.”
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It is time to consider whal conditions must be fullilled in
order that a conditioned reflex may arise. The general method
of procedure, in substituting one stimulus for another, is quite
straightforward. A signalling stimulus, such as an clectric
shock, the sound of a bell, a metronome beat or a coloured
disc, or any other random thing is presented, and immediately
afterwards the animal is given food, If this procedure is
repeated often cnough the animal responds to the signalling
stimulus by secreting saliva, even in the absence of food;
and the amount of such secretion is measured in the manner
stated above, This reaction to the signalling stimulus is
called the conditioned reflex, whereas the reaclion to the
native stimulus is the unconditioned reflex. Conditioned
reflexes have been studied in man by fixing a suction disc
attached to a tube over the duct of the salivary gland and
measuring the number of drops of saliva produced in response
to various signalling stimuli. Or, by resting the man's foot
on an electrode, it has been found that, if we combine the
electric shock with some innocuous stinulus, such as the
sound of a bell, sufficiently often, the sound alone will ulii-
mately produce the jerking away of the foot. T has been
found possible in this way to determine the Jimits of infra-red
and uitra-violet vision by combining these stimuli wilh clectric
shocks and noting the responses,

A little reflection will shew that this is onc of the methods
by which a child learns to interpret his physical environment,
Thus the notion of solidity or resistance of objects originally
rests on tactile and muscular stimuli, but, as the result of
repeated experiences, visual stimuli of light and shade become
adequate signals to arouse the idea of solidity when the object
is not near enough to be touched. The visual stimulus acts
as a conditioned stimulus for the original unconditioned touch
and movement. In a similar fashion Berkeley has shewn
that our conditioned perception of distance, or depth, by
vision, rests on unconditioned tactual and motor experiences.
Motor stimuli are necessary for the original perception of
distance, but as a result of their constant union with visual
stimuli it comes about that the latter alone act as signals to

-
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produce the perception of distance. Childish [ears are usually
developed i a very similar way, It lias been demonstraied
that normal children, below the age of one year, have no
fear of animals, but they have an innate fear of loud noises.
If, then, a barking dog approaches a child suddenly it may
happen that on future occasions the merc sight of the dog
is sufficient to arousc the emotion of fear. Again, in learning
to speak and to understand single words the process is very
similar. Words are connected by frequent repetition with
internal and external stimuli of every kind, When the union
is made, speech comes to serve as a signal for all these, and
can alone call forth all the reactions which are natively brought
about by the objccts themselves. Words are the substitutes
for physical or mental objects. Learning by expericnce is
thus, in the main, the ability to substitute one set of stimuli
for another, or getling to know the signals lor appropriate
aclion. Bul it should be carcfully noted that this only applies
to learning at the perceptual level.

The conditions for ecstablishing substituted stimuli have
been very carefully studied by Paviov. He has demonstrated,
experimentally, that any stimulus which is to become a signal
for a conditioned reflex must begin to operate before the
unconditioned stimulus comes into action, and must overlap
it in time. For example, the rotation of a circle in front of
a dog before feeding him produced the salivary reflex after
five repetitions only, whilst the sound of an electric bell set
going five seconds afier feeding failed to establish the reflex
with four hundred trials. It appears then that the uncon-
dilioned stimulus in some way or other inhibits the action of
the conditioned. The second condition for establishing con-~
ditioned reflexes has alrcady been mentioned, namely, an alert
state of the animal, without distraction.

Now let us enquire as to the significance of ihese two con-
ditions and their implications, Psychologists distinguish
between passive or non-volitiopal attention and active or
volitional attention. In the former case we attend willy-nilly
and the attention is, as it were, wrung out of us. When a man
is thirsty he must notice it whether he wants to or not; it
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obtrudes itscll, as we say, on his attention. The atlention
he gives to the means necessary to slake his thirst is, however,
of the voluniary kind. It is obvious that any unconditioned
stimulus must by the nature of the case atiract non-volitional
attention, since it is always connected with a vital nced of
the organism. A signalling stimulus, on the other hand,
unless it is very intense or obtrusive can only secure voluntary
attention, not the passive variety. That is to say, an uncon-
ditioned stimulus secures attention by its own nature; a
conditioned stimulus by its vigour or by its acquired signi-
ficance. When a hungry animal receives food his whole
atlention is absorbed by it and he has none to spare for neutral
or conditioned stimuli. In order to secure allention for a
conditioned stimulus it must have the feld to itsclf, if it is to
come into the animal’s focus of conscionsness at all. When
this happens, and food is subscquently given whilst the
conditioned stimulus is all ihe while acting, both the signal
and the food become pari of the same alicntion-process.
If, however, the food is given fira(, the conditioned stimulus
would not be attended to. It has also been pointed out, ahove,
that the animal must be in a suitably alert frame of mind.
We see then that the two essential condilions for producing
a conditioned reflex are also the nccessary conditions for
securing the animal's attention {o the combined stimuli.
The necessity of 'a fixed order of presentation of the two
stimuli can thus be reasonably explained on psychological
grounds, whereas on purely physiological grounds the order
of events necessary to establish a conditioned reflex seems
entirely arbitrary, not to say miraculous,

Just as a terrible sight may stop the heart, pale the skin,
and cause the hair to stand on end, so the subsequent thought
of the same situation may produce similar physiological
effects. In the same way the mere image of sucking a lemon
will produce a flow of saliva almost as copious as the actual
lemon itself. Now suppose that a signalling stimulus and an

-unconditioned stimulus, in that order, have formed part of
the same attentmn-proceSS on several occasions. We may say
that the animal has attended to a certain configuration of
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stimuli, By the law of association, when, on a subsequent
occasion, one part of the configuration is presented the whole
configuration will tend to reinstate itself. If a red disc is
placed before a dog for some time, and he is then fed whilst
the disc is still in his view, the configuration is red disc, food,
flow of saliva, After several trials the red disc alone may be
exhibited and, by virtue of the law of association, food is
anticipated and the saliva begins to flow. Thus the conditioned
reflex is-but another name for the psychological law of associa-
tion, The assimilation of the conditioned reflex to the law
of associalion is well shewn by the following observation,
When morphine is injected into an animal, it produces nausea,
vomiting and a profuse flow of saliva, followed by sleep.
If the operation is repeated for several days, then the mere
sight of the preparation of the syringe, or even the bare
appearance of the operator, will produce all the symptoms,
The sight of the operator is one of the factors of a total
configuration which, by itsell, is adequate to reproduce the
whole original state of affairs. Wise physicians often inject
water into patients instead of morphia in order to produce
sleep. Perhaps it will be objected to the above explanation
that the law of association is entirely a neural law and that
we can dispense with psychical factors. Since, however, this
law was known long before so-called ‘ association fibres * were
dreamt of, it is beyond belief that psychologists should have
anticipated Dbrain anatomy solely by psychological intro-
spection and reflection. In any case, the law of association
is unintelligible without the factor of attention, and nabedy
has yet discovered a physiological basis for this.

It is inslructive to observe that Mr E. R. Guthrie (7) on
independent grounds has come to the same conclusion as
mingc, namely that the conditioned reflex is another name for
“association by contiguity in time.” The only objection I have
to this view is that there can be no association of this kind ;
but that all association is duc to continuity of interest or
attention. He believes that all the laws of learning can be
reduced to the one formula of association; or as he says
that the facts of learning may all be cited as examples of
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conditioning. He appears to think, however, that the law
of association is entirely explicable in terms of brain physielogy,
i.e. association tracts. But this is a blunder ; as all association
depends ultimafely on psychical factors, What is not attended
to together cannot be associated. Amongst the hosts of stimuli
which rain down on us simultaneously we actively select some,
and these alone are associated.

A stimulus, or a situation, can produce an action of a
reflex nature, but it can equally well produce inhibition. It
must be sirongly insisted upon that inhibition is just as
naturally the result of a stimulus as any other effect. Thus
suppose a conditioned salivary reflex is being established ;
and, whilst the conditioned stimulus is acting, an extraneous
sound or odour or light peneirates thc room. There is
immediately a weakening or a cessation of the reflex activily.
The same inhibitory effeci is, of course, brought about if
a stranger enters the room, which renders it often impossible
to demonstrate the conditioned response by an experimenter
to another person. Pavlov explains this by saying that
“ the animal fixes all its appropriate receptor organs upon the
source of disturbance, fastening its gaze upon the disturbing
agency and sniffing the air.” This is an admirable description
of the outward and visible signs of the animal’s concentrated
attention ; and it is not surprising that he ceases o attend to
the experimental stimulus, The above kind of inhibition is
called external inhibition to distinguish it from direct inhibition
where the conditioned stimulus itsclf becomes inhibitory.
During the process of establishing a conditioned reflex we
saw that it was essential for the signalling stimulus to be
followed by the unconditioned stimulus. This is called
reinforcing the former. After the reflex has been established,
it is mecessary to reinforce it, from time to time, in order to
maintain it in an active state. If, however, the signalling
stimulus is repeatedly applied, without reinforcement, there
is a progressive weakening and finally complete inhibition™
of the conditioned reflex. Another method of bringing about
inhibition is to combine the conditioned stimulus with a
totally new’ stimulus, when the combination of the two
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inhibits the reflex although the conditioned stimulus, by
itsell, is still effective. For example, suppose a salivary
reflex is formed in responsc io a metronome beat. If now
a coloured disc is presented a fcw seconds before the metro-
nome is started, the combination of the two inhibits the
salivary flow, although the response can still be obtained to
the metronome alone. It is perfectly clear, therefore, that
the inhibition of a reflex may be just as naturally the effect
of a stimulus as the reflex action itself.

The fundamental importance of inhibition to the welfare
of the organism may be realized when it is remembered that
inhibition is the very kernel of the process of learning.
Without it the reaclions of an animal to external stimuli
would be crude and not adapted to variations in the environ-
ment. Such undifferentiated reactions could hardly enable
an animal to survive in any but the simplest surroundings,
We may illustrate the necessity of the process of inhibition
to learning by giving actual instances of what has been found
by experiment. If, {for example, a tone of a definite number
of vibrations per second is used as a signalling stimulus for
a salivary reflex, it is found that many toncs, in the neigh-
bourhood of this number of vibrations, acquire the same
property and the animal secretes saliva in response to them.
The response, thercfore, is not sharply differentiated with
respect to the stimulus; for the number of vibrations per
second may vary within certain wide limits and yet the
reaction will follow. If, however, the original tone is con-
stantly reinforced, 7.e. always followed by food, whilst the
neighbouring tones are never reinforced, the animal soon
learns to inhibit the reaction except with regard to the one
tone. By this means it has been found possible for a dog
to differentiate a tone of 8co vibrations per second from one
of 81z vibrations ; he reacted 1o the one but not to the other.
In the same way a conditioned reflex was established to a
disc rotating clockwise but the animal reacted, at first, also
to one rotating anticlockwise; but by reinforcing only the
former stimulus the response to the latter was inhibited.
Similarly the reaction to various geometrical forms is at first
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crude and undifferentiated; both a circle and a square
producing the same reflex response. But an animal soon
learns to distinguish between them, il the nccessary condition
of reinforcement is employed during the period of iraining.
By graduated steps, a dog who had acquired a conditioned
salivary reflex to a circle was able, finally, to distinguish this
from an cllipse of equal area and luminosity with the axes
in the ratio of 8 to 9. He secreted saliva in response to the
circle but inhibited the flow when the ellipse was presented,
It has been shewn that in the abilily to distinguish shades
of luminosity a dog’s eye is superior to a man’s, as it can be
taught to discriminate between shades of grey which are
quite indistinguishable to the human eye.

The discrimination of shapes, sounds, luminosities, motions,
etc., in fact all the variegatcd array ol stimuli which the
cxternal world offers to the senses, depends on the power of
inhibition, Without it learning would be impossible; for
all sights would lead to similar reactions, all sounds to the
same responses and all motions would call {forth ihe same
activities from the organism. As we descend in the scale
of living things we observe that the cxcilatory ellcels of
stimuli are much morc diffuse, producing irradialing effects
over a wide area of the body. Amongst the higher animals
such diffuse unco-ordinated aclion is replaced by aclivity
restricted to definite organs. Within such circumscribed arcas
of response every individual learns, by his own experience,
to respond to finer grades of stimulation by suppressing
superfluous reactions. We may presume that the physiological
basis of such discrimination is the formation, within the sense
organs and nervous system, of series of isochronous fibres
whereby the nervous impulses are restricted to definite neurons.
The rest of the fibres, falling outside this limited series, have
different chronaxies and so do not have the same resonance.
Inhibition is thus a fundamental vital process by means of
which the nervous system is gradually attuned to the harmonies
of the environment. Without the elimination of unneccssary
responses by suppression our reactions would fail to be sym-
pathetically attuned to gradations of the stimuli.
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In the light of these facts it is preposterous to suppose that
there is any psychological ground for the beliel that inhibition
or suppression can be detriméntal to the organism. Yet
the psycho-analysts think thai all the ills that the mind
suffers from originate in suppression. They regard it as
a morbid process of an artificial nature and oppose it to the
natural process of expression. Hysteria, anxiety-neuroses,
obsessions and other nervous illnesses are said to be all due
to suppression and can be cured by dragging up the suppressed
material. But we have shown that both expression and
suppression are equally fundamental. It would, indeed, be
paradoxical if a process which lies at the root of all our learning
by experience could be harmful. No doubt learning is a
tiresome process but it cannot be presumed to be injurious.
I, then, there is any reason to believe that suppression may
cause nervous disease the grounds for this belief must be other
than psychological.

Inhibition may be regarded as a partial sleep, and [full
sleep is widely irradiated internal inhibition. 1t was mentioned
above that if a conditioned stimulus was repeatedly applied,
without being occasionally reinforced, the conditioned reflex
would be inhibited and finally extinguished. The repeated
extinction of a reflex in this manner leads to drowsiness.
So powerful is this cflcct that even electric shocks which have
acquired conditioned properties have been found, after being
repeated for many months without reinforcement, to produce
inhibition and finally to induce sleep. We also saw that
another method of producing inhibition was to combine a
neutral stimulus with a conditioned stimulus, In one experi-
mental case a dog had acquired a salivary reflex in response
to the sound of a whistle. During the course of the investiga-
tion the sound of bubbling water was occasionally introduced
in conjunction with the whistle. As usual the animal was
at first alert towards the direction of the new sound, but as
{he result of frequent repetitions of the combined stimuli he
finally became drowsy and fell asleep. It may be objected
that inhibition and sleep are mere passive effects and should
not be confused with active processes. But this is a mistake,

D
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for Pavlov (8) has shewn that sleep involves the controlling
activity of the cerebral cortex. Ile says: * Experiments in
our laboratory shewed that while in a normal dog an in-
vestigatory reflex (t.e. aleriness shewn Dby orienting the body
and sense organs) to a definite sound quickly vanished, the
same sound in a dog with extirpated cortex, under identical
conditions, called forth an investigatory reflex in a stereotyped
manner and for an unlimited number of times.” Thus
inhibition is an active process involving the use of the.corlex ;
and sleep, or widely irradiated inhibition, demands the
co-operation of the higher levels of the nervous system. If,
therefore, inhibition or suppression is the real canse of nervous
discase no more dangerous occupation could be undertaken
than regular nocturnal sleep.

Before leaving the subject of conditioned reflexes it is
desirable to call atlention {o certuin facls which scem to me
to render invalid any attempt to explain them o mechanical
principles, We saw above that, despile all heliefs to the
contrary, mental faclors are essential 1o 1he formation of
such reflexes, and we shall return lo this {opic in a later
chapter, Now any mechanical principles wounld operate
uniformly in all animals, just as they do in all machines.
But animals do not behave in this way ; each exhibits a cerlain
individuality making his responses differeni from others. Ti
is only by ignoring these essential variations and by regarding
the experiments abstracily thal the mechanical explanation
can be defended. But Pavlov (9) has demonsirated that, in
response to the same stimulus, different animals react di-
ferently. They exhibit temperamental variations. Some
show cxcessive tendencies to cxcitability and others to
inhibition, and it is impossible to say, before trial, what will
happen to any individual, The transformation of an inhibitory
stimulus, for example, into an excitatory one may produce
such profound effects that the animal may cease to respond
at all even to strong stimuli and even pass into sleep.
Only by ignoring these {emperamental differences between
animals and treating them all as equivalent or inter-
changeable wnils can the mechanical view of the nature
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of conditioned reflexes be rendered at all tolerable as a
theory. .

The early English cconomists invented the *economic
man’, a creature who acled solely from utilitarian economic
motives, From the assumed simple characteristics of such
a being they deduced rigid mechanical economic laws, No
matter that people did not behave in accordance with these
laws and neither bought in the cheapest market nor sold in
the dearest. They were assumed to act in these ways and
all their real ways of acting were ignored or tortured into ways
which fitted these so-called laws of economic activity. Exactly
the same state of affairs prevails in physiology. Animals
must behave in accordance with these rigid rules; and so
all temperamental variations are slurred over or denied, and
a ‘ physiological animal' is substiluted for the real animals
that live and move and run aboui and refuse to show pure
reflex activitics. A physiological dog is onc whose actions
are completely determinate ; whereas a real dog is a trouble-
some creature who very unkindly refuses to play the game.

We have now examined the main postulates of psychological
physiology. DBul it must always be borne in mind that the
physiologist deals with bodily functions in an abstract manner,
since he isolates them and studies them separately. Vital
activity is, however, essentially co-ordinated and integrated
activity. Tt is not 1o isclated stimuli that the normal animal
responds but to complex situations. The reactions of isolated
nerves to clectrical stimuli, though they help us to analyse
the nervous impulse, teach wus very little about psychological
action. Experiments on conditioned reflexes, since they are
performed on the complete animal, are much more instructive ;
but they, too, are abstract, since the animal normally responds
to the meaning of a tolal situation and not to artificially
isolated stimuli.



CuarTiEr 11T
PHYSIOLOGICAL PSYCHOLOGY—ANIMAL

WE have now passed in review such of the tenets of nerve
physiology as are supposed to be essential to the explanation
of mental functioning. It is now time to consider the effect
on mental functions of injury or disease of the nervous system.
In this way it may be possible to put the assumptions to the
test of experimental proof. Much of the physiology used by
psychology is, as we have suggested, hypothetical and
speculative, and invented for specific purposes. For this
reason it will be necessary to adhere rigidly to actual cxperi-
mental data.

It was previously stated that Descartes’ views about
nervous activity for long held sway. But, as [ar as Linglish-
speaking countries are concerncd, the detailed speculations
of Hartley (r705-1759) on nerve funclioning were unhesi-
tatingly accepted by psychologists all through the nincteenth
century and are still widely, if implicitly, held. Thesc views
were set out in his Observations on Man published in 1749.
Hartley (1) took the doctrine of association which was then
under discussion by philosophers, and, gralting on to it his
own theories about nervous processes, formulated the law of
association. With astonishing acumen he invented, out of
his own head, a theory of nervous activity which bears a close
resemblance to modern views,

Sensations were, for him, the mental eqmvalent of vibrations
in the minute particles of the nervous substance. Ixternal
objects, by producing light waves or sound waves or other
vibrations, communicated these through the sense organs to
the nerves, whence they were transferred along the spinal
cord to the brain. Images and ideas arosc in a similar way,
being the equivalent of smaller vibrations., Thus, he said,

52
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‘“ Sensations by heing oft repeated, leave certain vestiges,
types or images of themselves”, and so sensory vibrations
produce in the brain substance ““ a disposition 1o diminutive
vibrations corresponding to themselves.” Tartley was acute
enough to sce that such vibrations werc of a purely mechanical
nature, whereas sensations and images are mental ; and he,
therefore, affirmed that it was impossible for him to discover
in what way the former “ cause or are connected with "’ the
latter. It is a great pity that his successors, who owe their
nerve physiology to him, did not exercise equal caution,
Vesalius, indeed, an anatomist of the sixteenth century, had
staled : “ How the brain performs its functions in imagination,
in reasoning, in thinking and in memory (or in whatever way,
following the dogmas of this or that man, you prefer to classify
or name the several actions of the chief soul) I can form no
opinion whatever. Nor do I think that anything more will
be found out by anatomy.” (2) Vesalius’ prediction has, so
{ar, been verified.

Hartley made a consistent and exhaustive attempt to explain
thie whole of mental life by the help of his doctrine of sensations
and images coupled with the principle of association. Hig
views rapidly spread and were ultimately adopted in their
entirety, as regards nervous functioning, by psychologists
owing to the influence, first, of the English associationists,
and then of William James. (3) The latter took them over
completely and explained association in terms of brain pro-
cesses, thus: “ When two elementary brain processes have
been active together or in immediate succession, one of them,
on re-occurring, tends to propagatc its excitement into the
other.,” In a similar fashion it is easy to account for memory,
since it was assumed that retention and recollection are simply
the stamping in of impressions in the brain and their subsequent
arousal by some association path. The phenomena of habit
and instinct were, and are, still explained by the doctrine of
neural pathways or patterns. Imagination is a little more
difficult, but if Hartley’s view is adopted that images are only
faint sensations there is no insuperable obstacle to a neural
explanation, Thus James stated: “ All we need suppose is
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that intra-cortical currents are unable to produce in the cells
the strong explosions which currents [rom the sense organs
occasion, to account for the subjective diffcrences hetween
images and sensatjons, without supposing any difference in
their local seats. To the strong degree of explosion corresponds
the character of ‘vividness’ or sensible presence, in the
subject of thought ; to the wcak degree, that of ‘ faintness’
or outward unreality.” This belief is still the accepted founda-
tion of the explanation of the origin of images by psychological
physiology.

1t is evident that the above explanations rest upon the
assumption we have already dealt with, namely that there
must be a point-to-point correspondence between brain states
and mental events, and also that any guantitative charac-
teristics of the one must be reflecied in ihe other. But images
as we have insisted are different in kind from sensations and
are not merely different in intensity, since it is possible to
have an image of a sensation of minimal intensity. And we
have seen that by the ‘ all or none ' rule the strength of the
nervous impulse is noi dependent on the intensity of the
stimulus, All that a stronger ¢ explosion’ could do would
be to bring more fibres into play, so thal we should be reduced
lo the absurdity of supposing that the difference between an
image and a sensation was due to the number of nervous
fibres involved in their production. Underlying the whole of
this conception of the relation between mental and nervous
events there is the implied dogma that the former is in some
way or other a photographic reproduction of the latter.

The notion of fixed ‘ pathways’ or ‘ {races’ in the nervous
system to account for memory, habit, instinct, etc., is still
widely held. The ‘ pathways’ arc nowadays usually con-
ceived as constituted by fixed reflex ‘patterns’, but the
underlying conception is exactly the same. Thus Professor
J. B. Watson (4) says: “‘ Instinct and habit are undoubtedly
composed of the same elementary reflexes. They differ so
far as concerns the origin of the pattern and order of unfolding
of the elements composing the pattern. In instinct the
pattern and order are inherited, in habit both are acquired
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during the life-time of the individual. We can define habit
then as we did instinct as a complex system of reflexes which
functions in a scrial order.” This whole explanation rests
upon lhe tacit assumption that habit and instinet are fixed
responses to unvarying situations. But both habit and
instinet are infinitely plastic, adapting themselves to varying
situations ; as the same situations rarely, if ever, occur. In
any habitual reaction the response is, at once, adapted to
change$ in the perceived situation, and the same is true of
instinct. (5) The important thing to be emphasized is that
the physiology underlying all such explanations is almost
entirely speculative, The observed facts are facts of behaviour
and the physiology is invented in order to supply a physical
basis, without which no explanation is considered adequate
or scientific.

We shall now consider whether there is any experimental
evidence fo justify the theory that there are definite patterns
or fixed pathways in the central nervous system. The experi-
ments have, for the most part, been conducted on lower
animals, such as rodents, and il is naturally hazardous to
make inferences from these to man. If, however, the theory
of evolution is true, we must believe that the complicated
brain of a human being has developed out of a similar type
of nervous system, and comparative anatomy and embryology
shews this to be correct.  We have also seen that the physiol-
ogist supposes that in the higher animals no essentially new
functions of the brain arise, but that the complications which
ensue are the elementary functions of conveying impulses
raised, as it were, to a higher power. It is reasonable, therefore,
to assume that the capacities exhibited by the nervous system
of the lower animals are still present as possibilities in Lhe
human brain. That is to say, if it can be shown, for instance,
that various parts of the brain are functionally interchangeable
in the lower animals the probability is that the human brain
possesses the same latent power.

The functions of the brain are best studied by cullivating
a habit in some animal and determining the conditions under
which it is lost or retained. A straightforward way of doing
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this is to place the animal in a simple ‘ maze ’ consisting of a
central compartment out of which therc are alternative paths,
one leading to a cul-de-sac and the other to a dish of food.
A hungry animal finding itself in such a maze, sooner or later
learns to go straight to the food without entering the blind
alley. A record is kept of the time laken to reach the food
and the number of errors, 7.e. the number of times he selects
the wrong path. The animal is regarded as having acquired
the habit when, on several successive irials, say ten, he gets
the food without making an crror. It must be remembered,
too, that an essential feature in acquiring a habit is the
elimination of fumbling and unnecessary movements, as is
seen, for instance, in the gracefulness and easc of an accom-
plished. dancer when compared with the awkward sprawling
of a tyro.

Messrs S, I. Franz and K. S. Lashley (6) trained a number of
white rats in such a simple maze as we have described until
they could {raverse the path and get the food without making
a mistake. Some of the animals were overtrained, that is
they had a considerable amount of practice alter they had
learnt the task completely. When the {raining had been
successfully accomplished the fronial portion of the brain was
excised under cther, as it is probable that, in these animals,
the ‘motor area ' is siluated in that region. The extent of
the lesion was, in all cascs, determined by a post-mortem
microscopical examination. After the operation the animals
were again tested, A comparison was then made of the time
taken and the number of errors in the first fifteen trials afler
the operation, and the first fifteen trials during the original
learning pericd. It was found that the trained animals
required about a third less time and made about half as many
mistakes after the destruction of the frontal lobes, whilst the
overtrained animals took ninety per cent. less time and made
ninety per cent. fewer errors. The loss in capacity, which in
the overtrained group is practically negligible, is probably due
to the shock effects of the operation. It is noteworthy that
none of the animals exhibited the exploratory sniffings at
rorners and cracks and the fumbling which is so characteristic
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of untrained rats. However we explain the slight loss, it is
cvident that therc is a considerable amount of rctention
of the habit. Alter a fortnight the animals were again
subjected to a sccond operation, in which the dorsal and
lateral regions of the cortex were excised, leaving only the
occipital portion. Yet there was considerable retention of
the habit although omnly about one-third of the cortex
remained. (%)

When we pass to more complicated habits a different con-
clusion is reached. Some of ithe animals, whose frontal lobes
were completely or partially desiroyed, were trained to get
food from a box by climbing to the top, depressing a plane
which opened the door, and then climbing down again to the
door. Complete destruction of the fronial lobes resulted in
ihe loss of the habit; but the habit was retained when other
parts of the brain were desiroyed, or when some portion only
of the frontal lobe was intact. The experimenters concluded
that “ although some part of the frontal region must remain
intact if the plane-box habit acquired by normal animals is
lo be retained, the particular part prescrved is immaterial.
The different parls of the frontal region are . . . equipotential
in the functioning of the habit." These investigations go far
to overthrow any belief in a strict localization of function in
the cortex and consequently tend to invalidate the belief in
the theory of ‘centres’ subserving such mental functions.
For, after destruction of all parts of the cortex to which the
function of habit-formation has been assigned, such as the
frontal, temporal, parietal or orbital, it was found that the
albino rat still retains and can form simple habits, Hence
the conclusion seems justified that “ the ability of the animals
to form habits after the loss of those parts of the brain which
arc normally used in learning, the re-cstablishment of motor
control after the loss of the stimulable arca of the cortex and
of the corpus striatum, and the seeming equipotentialily of
the different parts of the frontal pole in the functioning of
complex habits go far towards establishing the complete
functional interchangeability of all parts of the cerebral
cortex,” If this deduction is too rash, at all events it rests
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on experimental evidence, whereas ihc contrary view is
entirely a matter of speculalion.

Expcriments similar to those we have described have been
further elahorated by K. S. Lashley, and as they deal with still
more complicated habits they will be next considered. He
took a mumber of rats, in groups, and destroyed a definite
area of the cortex in each group; varying the position, so
that all regions of the cortex werc destroyed in one or other
of the groups. Thus, in some group onc hcmisphere was
removed, in another bolh occipital regions, in a third both
parietal regions, or both parielal and frontal areas, and so
forth. The extent of the injury was determined in all cases
by a subsequent post-mortem microscopical examination.
The animals were trained to open a box enclosed in a cage,
which could only be done by depressing in a fixed order {wo
latches attached to platforms at opposile ends ol ihe box.
If the order was reversed the box could not be opened.
The number of trials required by cach animal 1o perform the
trick successfully, without any ecrror, was observed, and
compared with the number required by a conirol group ol
normal uninjured rats. The astonishing resull was [ound thad,
whilst the normal animals rvequired, on the average, aboul
140 trials the average number for the operated animals was
about 8o. In nearly all cases the animals with the maximum
lesion learnt the habit more quickly than the olhers, This
paradoxical result apparenily proves too much, until we
remember that one part of the brain may exercise an inhibitory
influence over the resl. Lashley, however, thinks that the
result is a chance one due {o the fact thai the uninjured
animals were much more vigorous than the others and when
they reached the platforms they tended {o jump over them
instead of depressing the latches, whilst the operated animals
do not do this. Subsequent experiments with different
animals have shewn that the rate of formation of this habit
is not influenced by any cortical injury up to fifty per cent.,
and is independent of the locus of the lesion. Both normal
and operated animals learn at the same rate.

An important quaniitative result has been reached in
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experiments with a maze of a morc complicated form than
that above mentioned. (8) Tho maze had eight culs-de-sac
requiring alternate right and left turns in order to reach the
food. Twenty-one rats were operated upon and the extent
of the cercbral lesion was subsequently carefully determined
in each case. The total surface area of the cercbrum excised
in different animals, in various regions, ranged {rom one and
a half to eighty-one per cent., and the animals were given
five trials a day until ten consecutive errorless trials were
obtained. Estimates of the amount of practice required for
complete learning werc made by taking into account the total
time taken in all the trials, the number of errors, and the
number of trials. Stalistical correlations were then computed
between the amount of practice and the magnitude of the
injury. The correspondence was so close that it was inferred
that the ability to learn a complicated habil of this kind is
a direct functlion of the quanlity of cerebral tissue uninjured.
The retardation in learning scems to depend, therefore, on
the extent of the destruction, irrespective of its locus within
the cerebral hemispheres. So that we arc led again 1o the
view that the functions of different cerebral areas are qualita-
tively the same.

It has sometimes been thought that when a habit is formed
the movements, which were previously controlled by the
cortex, are taken over by the decp-lying structures. But this
view is negatived by the fact that in the different experiments
extensive destruction of such structures took place. ““ In the
various tests practically every deep-lying structure above the
thalamus was injured and it secms clear that none of these
cerebral nuclei is of greater importance for learning than is
the pallium.”

Great caution shouwld be exercised in interpreting such
investigations as thesc. We may safely conclude, however,
that whatcver else the numerical results shew they, at least,
demonstrate that the injured animals are still able to learn
a complicated habit though it may be less readily than the
uninjured, Moreover, extensive destruction of the cortex,
amounting to four-fifths in some cases, only entails a correlated
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slowness in the animal’s Jearning capacily. The capacity to
acquire the maze habit, for instance, is dependent on the
amount of cortical tissuc and not upen its anatomical
specialization.

Partially decerebrate animals arc therciore not incapable of
leamning or retaining habits ; and any specific portion of the
cerebrum can be dispensed with in acquiring complex activities.
Thus the various regions of the cortex seem to be equipotential,
as far as experiment can ascertain. This must not necessarily
be interpreted to mean that definite portions of the cortex
play no specific role in our ordinary aclivities. If my right
hand is injured I can learn to write with my left or even with
my toes, and armless painiers have been known 1o paint with
a brush in their mouths. Normally, as a result of evolulion
or of habit, in order to accomplish ceriain actions impulses
traverse specific parts of the brain in preference {o others.
Consequently any injury to such paris is accompanicd by
a corresponding loss of function. Bui the rest of the hemi-
spheies retain their original power of transmitting uny impulse,
and under appropriate conditions, especially when there is
no other alternative, there is a restitution of {function. Ti is
clear that such recovery will be more difficult the more the
animal is removed from primitive conditions, £.e. the higher
he is in the animal scale. And we know as a mailer of {act
that the higher animals have more difficully and take a longer
time to recover any lost function.

There is one function, namely vision, for which in the
higher animals the occipital area of the brain has long been
held to be essential. Destruction of this area is said to lead
to blindness. Experiments have been tried with a dis-
crimination-box which offers a choice of alleys at the end of
each of which there is a translucent plaie. One of these plates
is illuminated, the other is kept dark. The animal secures
food if he chooses the bright plale and gets a shock if he goes
to the dark alley. After the habit of brightness-discrimination
had been established in three groups of animals, the frontal,
the parietal and the occipital areas respectively were destroyed.
Both the former groups retained the habit after the operation,
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bul the latter group lost il completely. Nevertheless a couple
of thesc animals were found capable of relearning the habit
in the normal time. And in a’ subsequent investigation, a
dozen of the animals who had partially lost the complicated
maze habit, owing 1o destruction of various parts of the
cercbrum, were subsequently trained in the habit of brightness-
discrimination. They proved to be in no way inferior to
normal animals in acquiring the latter habit despite a con-
siderable: loss of tissue in many cases in the occipital area
stviata. (Q) Thus it would appear that vision is possible in
rats in the absence of the occipital areas.

With rcgard to the higher animals the evidence for the
connection between the mesial part of the occipital lobe
(area striate) and vision is most conflicling. (10) Tt was
originally thought that destruction of any part of this area
produced a local permancnt blindness (cortical blindness)
corresponding in position to the locus of injury. Each retinal
area was supposed to be represented in a corresponding
functional arca in the occipital cortex. In fact this assumed
connection between the retina and the cortex was largely
responsible for the idea of a point-to-point correspondence
between the functions of the body and the mind. Later
observation and experiment have not confirmed the earlier
beliefs. It was found that partial extirpation of both occipital
areas in dogs resulted in disturbance of vision which was
uniform for the entire area of both retinas, and not localized.
Again, any part of the occipital cortex may be destroyed
without any loss of vision. E. Hilzig studied over one hundred
cases of occipital injury and found no accurate projection of
the retina on the cortex, but only a tendency for representation
of each quadrant, with much individual variation. The partial
blindness sometimes resulting from cortical lesions is rarely
permanent, as there is a recovery after a shorter or longer
time. Where there appears to be blindness there is often a
sensitivity to light, though there may be no perception of
objects, M. Minkowski made a careful study of the visual area
in the dog and found that the upper and lower halves of the
visual field were representied in the lower and upper halves
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respectively of the area-striafa, bul he denied any point-
to-point correspondence between tihe retina and the cortex.
He maintains that “ every perceptual elementi of the retina
is in relation with a whole area of perceptual elements in the
cortex.” All that we can say is that there is some sort of
representation of the four quadrants of the retina in the cortex.
Unless injury to the cortical area involves complete blindness
in a quadrant therc is recovery of vision. Finally there is
reason 1o believe that similar results to those found in dogs
are observablc in man. So that even the ‘ visual arca ’ of the
corlex exhibits equipotentiality ol function which we have
seen to be a property of other parts of the cerebrum.

We saw in the first chapter thal one of the most important
assumptions of psychological physiology was this one-to-one
correspondence between neural processes and menial eveats.
This assumption has becn seized upon by the philosophers
and has become a fixed dogma; and they proceed to crect
upon it the most elaborate theorics. Such is the way of
philosophers who, with unexceptionable logie, discuss the
relation of mind to body on the basis of doubtful facts which
they accept with dogmatic assurance. In his acule discussion
of the applicabilily of the causal laws to mind Mr W, E.
Johnson (11) assumed, as a maliler neceding no justification
whatever, that there was a strict correspondence not only
between sensations and their neural accompaniments but also
between mental images and their neural processes. He
further accepted without question, that the mental process
of association was paralleled by an unvarying series of neural
corrclates, a fixed poini-to-point correspondence. He then
proceeded, by an ingenious logic, to argue that when a man
perceived that two objects are separaled in space this is on
the basis of neural correlates which correspond spatially to
the perception. The spatial relations between the cortical
areas stimulated varies “in accordance with some {ormula ”
with the spalial relations which the person apprehends. The
physiology of the situation stops when the cortical areas are
stimulated ; but since the person cognizes the spatial relation,
he argued that there can be no neural process corresponding



PHYSIOLOGICAL PSYCHOLOGY 63

to such cognition. Again when a man compares two objects
he may find that they agree or differ or so forth. Now the
respects in which the sense experience agree or differ correspond
to the respects in which the underlying neural processes agree
or differ. But there is no further mode in which the neural
processes vary which corresponds to the act of comparison
itself. Similar considerations apply to all the higher mental
processes. Thus, when a person is thinking by means of
language, the association of neural corrclates is supposed to
account for the association of the words in the sentence.
About this we shall have a. good deal {0 say in the next chapter.
But, assuming this to be the casc, for the sake of argument,
Mr Johnson rightly remarks that a sentence is not merely
a string of words but a significant whole. And neural associa-
tions cannot account for the added mental fact that the
sentence is understood as having a meaning. Thus, whilst
the data of mental events may have neural correlates the
higher processes of judgment, reasoning, cte., are all devoid
of them.

This reasoning secms to me quite sound although the
premisses are invalid. Dr C. D, Broad (12), however, expresses
himself as astonished at it and, since he cannot impugn the
logic, he proceeds to attack the underlying physiclogy. What
Mr Johnson has maintained is that there is a one-to-one
correspondence between the occuwrence of mental states and
the occurrence of neural processes. This exhausts all that the
ncural correlates could possibly account for ; and so, purely
subjective activity, such as attention or judgement, can have
no nervous basis. Why cannot another part of the cortex
be responsible for such subjective acts as atlention or judge-
ment, asks Dr Broad? Well, we saw in Chapter I that
Dr Elliot Smith provided such an organ in the prelrontal
area ; but this was because he did not know what else to do
with it. It is an astonishing psychology which wants organs
for naked activities. What can attention be like if there is
nothing to attend to? Set the organ to work and what is
the resulling activity ? Even the faculty psychologists could
not do much with a faculty of attention. But Dr Broad is
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not quile happy aboul putiing these facultics in different
cortical areas. So he invenis a new sort of physiological action,
Just as a metal globe, if sifficiently heated, gives off both
heat and light by diverse actions, so a cortical area gives rise
both to sensations and to judgements about them. Physiology
knows nothing about these diverse activities of the same
area, but so much the worse for a science which cannot perform
the simple operation of imagining a faculty of judgement
in abstracto. Stimulate a cortical centre at onc degree of
intensity and a judgement is evoked. Now stimulate it at a
higher degree, in defiance of the all or none rule, and you give
it something to judge about. How astonished the astonishment
neural correlate must be when it perceives the judgement arca
merely engaged in judging without any terms to judge about !
Perhaps we had better rely on the physiologists after all to
provide us with our psychology rather than on philosophers.

Lashley, to whom we owe much of our cxact knowledge
on the subject of cortical localization reasonably cnough
concludes that there is a possibililty of complete vicarious
functioning in all parts of the cerebrum and the underlying
nuclei. Any specialization of function is omly relative, and
learning can proceed, sometimes with undiminjshed cfficiency,
in the absence of such specialized areas. I cannot do betler
than quote his words. ‘‘ The possibility,” he says, ““is not
excluded by any evidence that I know of that the loss of motor
control in paralysis is due, not to the interruption of conditioned
reflex paths, but to some disturbance in tonic innervation [he
might have said to some disturbance in the chronaxies of the
nerve fibres]. The loss of voluntary movement in hemiplegia,
pure motor aphasia, etc., might thus be due solely to the
disturbance of some fundamental co-ordinating mechanisms
upon which the habitual reaclions are superimposed rather
than {o interruption of the habit-mechanisms themsclves.”
One conclusion emerges unmistakably, namely, thal the dogma
of a point-to-point correspondence between brain structure
and psychological functioning rests on no solid foundation
whatever.

Objection may be taken io the conclusions just reached on
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the ground that it is hazardous to make any inference from
the behaviour of lower animals to man, Such objection can
hardly be raised to deductions from observations on monkeys
whose nervous systems are sufficiently similar to our own to
justify the belief that their functions are similar. In order
to determine the best methods of treatment for human
paralysis, experiments were carried out on four young male
monkeys (macacus vhesus). (13) Under ether anesthesia the
extent of the "motor area’ of the cortex was determined by
stimulation, and completely destroyed by electric thermo-
cautery; the destruction extending to the motor zone lying
within the central fissure and also beyond the motor area.
The left motor cortex was destroyed in the case of one monkey
and, of course, complete hemiplegia of the right side of the
body ensued. The left arm was bandaged so that it could
not be used, whilst the limbs of the right side were agitated
by striking and the muscles and nerves stimulated by constant
friction. By this procedure the animal was left with no
alternative but was forced to try to use his paralysed limbs ;
and soon began to do so. In a fortnight he began to use the
arm for grasping food and the leg for climbing and holding.
After three weeks he could pick up small objects and convey
them to his mouth. In about three months he was able to
catch a fly with his right hand and his movements were as
accurate and forceful as those of a normal monkey. A second
similar operation was now performed on the right hemisphere,
but this time the left side was given no special treatment
nor was the recovered right arm restrained. The left arm
remained without much capacity for six months, except that
it came into use when the animal was emotionally excited
in any way.

Thus, by compelling the animal to use a limb and assisting
him by the stimulation of the peripheral muscles and nerves,
or by emotional excitement, recovery takes place to such an
extent that movements are normal. If such methods are not
employed, restitution of function is slow and incomplete. In
other words when we [orce an animal to use his mental
resources we enable him to overcome his physical disabilities,

Fp
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This provides a clear instance of the primacy of mental factors
in bodily functioning. It may bc presumed that in other
cases, where permanent loss of function has been observed
as the result of brain lesions, the loss is partially duc to the
fact that no mental stimulus has been given sufficiently
powerful to awaken the function.

In the case of the second monkey the left motor cortex was
destroyed, but the unparalysed left limbs were in no way
restrained. The paralysed limbs were not actively stimulated,
though they were continually massaged to assist the circula-
tion. There was no restitution of motor ability after a month
of this treatment. At the end of this time the right motor
area was cauterized and the right arm bound to the body.
Aclive movements of the left limb were invoked by a strong
mechanical stimulation. In another month the monkey could
use the left side in a normal manner. He used his legs for
walking and jumping with accuracy, and recovery was com-
plete and permanent after five months. The third animal had
the same operation on the left side and the left arm was strapped
so that, as before, the movements of the paralysed side were
necessary for feeding and climbing. No treatment was given,
the limbs being simply allowed the chance of recovering
spontaneously, but there was no return of motor ability for
a month. During the next month the nerves and muscles
were stimulated by friclion and the animal was urged by
special strong stimulation to use his arm and leg. As a result
of this strenuous treatment his movements became quile
normal. A similar result was obtained with the fourth
monkey. Right hemiplegia was brought about by cauterizing
the left motor cortex, and the left arm was bandaged to the
side. The muscles of the right arm, shoulder and leg were
stimulated by friction, as also were the corresponding nerves,
Irritating exercises were employed to prompt the animal to
make defensive movements, This procedure brought about
such rapid recovery that after three weeks it was not possible
to notice any difference in motor ability on the two sides of
the body.

It is now evident that recovery of motor function does not

B A
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occur if the animal is left to his own devices. Stimulation of
muscle and nerve of the paralysed limbs is necessary. But,
what is more important still, is some strong mental incentive.
The animal must be induced to use his limbs, either by the
desire for food, or to ward off a threatened injury, or by being
emotionally excited in some way. In order to make the
mental excitement sufficiently powerful he must be debarred
from using his unparalysed limbs. When all alternatives are
clogsed to him and he is forced, especially under the influence
‘of emotion, to feed himself or to climb by using his paralysed
limbs, he can do so; otherwise he remains powerless. These
observations should make us cautious in accepting any
experimental evidence concerning the functions of various
regions of the brain unless we have good reason to believe
that the mental stimuli necessary to excite ihe function have
been brought into play. So far from mental faclors being
unnecessary in order {o account for bodily activity, as Paviov
and others suppose, the voluntary mechanism is powerless
without them,

One of the most firmly held maxims of neurclogists is, as
was previously stated, that all coriical activity is of the
reflex type. But Messrs Franz and Ogden, who performed the
above expcriments, are surely justified in saying: “1It is
reasonable to conclude that not all of the recovered motor
ability of the monkeys is of the nature of reflexes of a com-
plicated type, and if we conclude that only a few of the
recovered movements are ‘ voluntary ’ it is sufficient to cause
us to hesitate to accept the generally accepted view of cortical
motor functions.”” The generally accepted belief referred to
here is that all brain activity is purely reflex, the inevitable
mechanical result of the appropriate mechanical stimulus.
On this view a series of impulses cannot be originated in the
brain, which simply reflects the impulses originating in the
sense organs. But we have now sufficient cvidence to shew
that even purely reflex acts can only be accounted for by
invoking the aid of mental factors. It is also clear that the
doctrine of fixed pathwa.y n the central nervous system
subserving habitual acts “p on no solid foundation. For..
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the destruction of the original motor paths seems {o make no
difference to the ultimate aelivity of the animal. We are
further justified in concluding that ‘ cenires’ for particular
actions are equally devoid of experimental suppori, since the
elimination of such centres does not entail the disappearance
of the function, Finally all theories about * traces " in particular
cells or areas of the brain whose stimulation produces memories
or images rests on no factual evidence, but are a relic of
speculative neurology. )

The real point at issue, as K. S. Lashlcy (x4) has pointed out,
is whether the cerebrum is a highly specialized organ or merely
a mass of nervous tissue comparable in all, save complexity,
to the spinal cord. In all cases where it has been stated that
the formation of habits is not possible in the complete absence
of the cerebrum ‘“ this conclusion has been advanced without
any serious attempt to train the animals, on the basis of the
general impression of stupidity given by them. Without
careful iraining such observations arc worthless.” Even a
decerebrate dog can learn to accommodaic the stepping
movements of his hind legs to follow ihe movements of a
chair on which his forefcet are placed. And it hias been shewn
that such a dog can seek [ood and avoid obstacles and shews
a marked improvement from month {0 month in the ability
to care for himself. Only careful and prolonged experiment
and training, made suitable to the particular species, can
decide what an animal can or cannot learn. In this respect
complicated habits must be sharply distinguished from very
simple ones. Decerebrate animals undoubtedly lose the vast
majority of their learned reactions and it is, naturally, difficnlt
for them to acquire new ones. But when the incentive to
learn can be made sufficiently strong and the task sufficiently
simple, such animals can acquire new modes of activity. We
" also saw that the destruction of a large part of the cerebrum
does not prevent retention of some habits, and this suggests
that there are not any specjalized centres for learning in
the brain,

It has been known for some time thal injury to a definile
portion of the cortex on the left side of the brain in human
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beings leads to aphasia or a loss of the function of speech.
Re-education, however, is frequently possible and the patient
may recover completely or parlially., Speech, of course,
depends on the co-operation of an enormous number of
acquired habits. The efficacy of the re-education of aphasic
persons should be measured by comparing the patient’s
progress with that of a child learning to speak, and not with
the speech of an adult. Regarded from this angle recovery
from aphasia, in many cases, is astonishingly rapid and
complete, though the injury to the brain is permanent ; and
this again suggests that there are not special centres for
learning in the cortex. We shall revert to this matter in the
next chapier.

It was mentioned previously that a widely accepted postulate
was that of * association fibres ’ joining definite centres. When
certain functions are suspended, owing to brain lesions, it is
assumed that the association paths are broken down., Now
in order to carry out a voluntary act, such as grasping a seen
object, it is necessary to receive certain sensory impressions
and to send out efferent impulses to the muscles. The so-called
association fibres merely happen to lie anatomically on the
usual path of such impulses. When the usual line is interfered
with there may be disturbance of function, but as we have
now abundantly seen the disturbance is only temporary.
Moreover, Lashley cut across the various association fbres
in some animals which had learnt the complicated maze
habit with eight culs-de-sac. He found that the habit was
retained with no serious diminution of efficiency. (15) It is
obvious, therefore, that permanent association paths are a
mere supposition. The evidence at our disposal strongly
suggests that most parts of the cortical hemispheres can take
on the function of other parts. In other words complete
vicarious functioning is the law of cerebral activity, This
being the case the association paths must, like the brain
centres, be given up, and we are bound to assume that the
whole cortex is capable of facilitating activities of very diverse
nature, But although vicarious functioning is always a
possibility it by no means follows that it may in all cases
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become an actualily, especially with human beings, Tor in
such a complicated activity as-speech, {for example, dependent
as it i{s on the ordetly march of a series of co-ordinated
impulses to the vocal organs, and made habitual in early
childhood, the difficulty of making any change must be
enormous.

In this connection the remarks of Lashley are so pertinent
that a long quotation is permissible. “ Both sensory and
intellectual capacities of the adult man are the results of years
of training which have led to the establishment of countless
habits having a definite structural basis. Cerebral injury may
destroy a great number of thesc, instead of the few which
such an animal as the rat has formed, and the apparent loss
of function will, therefore, be greater. Further, the rate of
learning in the human adult depends largely on the number
and complexity of the habits already organized. When the
latter are abolished the entire system must be built up de #ovo
before anything like an approach to adult performance is
attained. The recent studies of re-education in hemiplegia,
aphasia and apraxia shew that the loss from the cerebral
lesions is never permanent in man and that an unlimited
though slowly acquired vicarious functioning is possible. The
difference seems to be one of degree rather than of kind.
The rat loses less than higher forms because he has less to
lose and he seems to recover more rapidly chiefly because a
little improvement brings him relatively nearer the standard
of comparison (normality) than does the same improvement
in man,”

The facts dealt with so far make it evident that most, if
not all, of the assumptions enumerated in the first chapter
are untenable. There remains, however, the doctrine of reflex
activity to be more carefully considered. According to this
theory all nervous activity, whether at the spinal level or the
cortical level is composed of the same units, namely simple
reflexes more or less highly integrated. This is supposed to
derive its validity from experiments on animals deprived of
a brain and possessing only a spinal cord. In such cases there
is a certain uniformity of sequence between the stimulus and the
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response. For example, in a spinal dog irritation of the skin
leads to the scratch reflex. Thjs is interpreted 1o mean that
the impulse set up by the stimulus travels along a definitely
fixed conduction path in the spinal cord. But this very
definiteness is inconsistent with what we have learnt about
nervous events in the cortex, and makes it hopeless to apply
the reflex conception to facts of behaviour. The distingunishing
feature of behaviour is its plasticity ; that is, there are no
specific excitants, no fixed central paths and no stereotyped
reactions. In the brain there are no definitely fixcd conduction
paths, and the more we atiempt to use the reflex theory to
explain behaviour the more hopeless it appears. I always
raise my arm to ward off a threatened blow, but the danger
is never presented twice in the same way and the response
is adapted to variations in the total situation. To call a
threatened blow a ‘ stimulus ’ and infer from this that it must
stimulate ‘ the same receplors’ is merely a juggling with
words. To call all the muscles which have been brought into
play ‘ the effector organs’ is innocuous, unless it is assumed
that the impulses have travelled along a predetermined path
when it is palpably erroneous, for a host of other reactions
have followed, which vary from case to case, and are left
out of account. All these latter, however, are an integral
part of the reaction, For I sometimes hit out in response to
the blow and sometimes retreat; and it is prepostercus to
say that I make the ‘ same reaction ’ to the ‘ same stimulus °,
Nor is the difficulty overcome by speaking of a pattern of
stimuli to which the reaction is supposed to be a corresponding
pattern,

The fact of the matter is that the reflex theory is due to
a passion for simplicity, a desire to have simple units to work
with. The separation of receptor organs from effectors is
a matter of anatomy but corresponds to nothing in living
activity. The organism is a unity and responds to any
particular situation as a whole. We may, if we choose,
separate out parts of the situation and call these the pattern
of stimuli; and parts of the response and name them the
pattern of reaction. But this is a pure abstraction. In reality
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the sensory apparatus and the molor apparalus tlogether
constitute a unitary organ for response. If, then, ihe reflex
arc is an artifact there is litlle to be gained by attempting to
apply it to the activity of the cortex. If I turn my head,
involuntarily, in response to a sudden sound it may be
possible, by ignoring most of what has happened, and lopping
and trimming the rest to give some sort of semblance to the
theory as an explanation of my movement. But suppose
I turn my head to look at the time, what corresponds to the
receptor side of the voluntary act? In actual fact nohody
has cver succeeded in applying the reflex theory to cortical
activity ; and the absurdities of the atiempts to do so will
be evident in the nexi chapter,

It was almost cxactly a century ago that the idea of reflex
action was clarified and the term ‘reflex’ introduced by
Dr Marshall Hall 1o describe actions which were limited to the
spinal cord and medulla. (x6) His conclusions were based on
the results of experiments on decapitated snakes, {urtles and
frogs ; and he was most carcful to point out the differences
between reflex and other neural {unctions, Some of the facts
concerning reflex aclivity were already known, but it was not
distinguished from other physiological functions. It is the
great merit of Marshall Hall that he analysed out this activity
from all others. He was careful o exclude from its ambit
all voluntary movements, instincts, sensation and rhythmic
action ; and to restrict it to such movements as involve only
the cord and medulla oblongata. If his successors had been
as careful as he, and had shewn his insight into neural action,
the science of psychology would have made more rapid strides.
The importance of his work justifies a long quotation.

“This property is characlerized by being excited in its
action, and reflex in its course : in every instance in which it
is exerted, an impression made upon the extremities of certain
nerves is conveyed to the medulla oblongata or the medulla
spinalis, and is reflected along other nerves to parts adjacent
to, or remote from, that which has received the impression.

“1t is by this reflex character that the function to which
I have alluded is to be distinguished from every other. There
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are, in the animal economy, four modes of muscular action.
The first is that designated volugiary : volilion originating in
the cerebrum, and spontaneous in its acts, extends its influence
along the spinal marrow and the motor nerves, in a divect line,
to the voluntary muscles. The second is that of respiration :
like volition, the motive influence in respiration passes in
a direct line from one point of the nervous system to certain
muscles ; . . . like the wvoluntary motions, the motions of
respiration are spontaneous. The third kind of muscular
action in the animal economy is that termed tnvoluniary : it
depends on the principle of irritability, and requires the
immediate application of a stimulus to the nervo-muscular
fibre itself. . . . There is a fourth which subsists, in part,
after the voluntary and respiratory motions have ceased, by
the removal of the cerebrum and medulla oblongata, and
which is attached {o the medulla spinalis, ccasing itself when
this is removed, and leaving the irritability undiminished. In
this kind of muscular motion, the motive influence does not
originate in any centiral part of the nervous system, but at
a distance from that centre: it is neither spontaneous in its
action, nor direct in its course ; if is, on the contrary, exeited
by the application of appropriate stimuli, which are not,
however, applied immediately to the muscular or nervo-
muscular fibre, but to certain membranous parts, whence the
impression is carried to the medulla, reffected, and reconducted
to the part impressed, or conducted to a part remote from it,
in which muscular contraction is effected.”

Here we have the sphere of reflex action carefully delimited,
the term introduced, and its distinction from other nervous
acts pointed out. Marshall Hall was also aware that reflex
actions are integrated (17) or, as he said, ' concatenated as
nearly to resemble acts of volition ”, by means of which
“ each and every part of the spinal system is bound in a bond
of action with each and every other part of that system.”
The purposiveness of reflex activity also struck him and he
observed that “ if the sphincter ani of the frog be irritated,
a movement of the posterior extremities, apparently designed
to temove that irritation, occurs " (his italics). If an object
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be placed in the hand of a slecping child it is grasped firmly
by means of reflex action, Such phenomena raise the interesting
question of the relation of reflex to voluntary action ; and he
very acutely pointed out that the former co-operate with the
latter, For, if it were otherwise, volition might be opposed or
obstructed by reflex activity. In other words reflexes are
the servants of volition. We may say that a man makes use
of his reflexes, not that they make use of him. The distinction
between rteflex activity and other action is also shewn by
cases of hemiplegia, For, as Hall was aware, and as is now
a matter of common knowledge an emotional state can bring
an organ into activity when the reflexes are abolished. Of
the power of voluntary action in this conncction we have
previously had examples and more will be found in thc next
chapter. Again, though it may not be possible to excrt any
influence voluntarily on the sphincter ani muscles a powerful
emotion, such as fear, may cause them to relax,

A curious fate overtook the concept of reflex activity so
carefully marked out as we have scen above, The terminology
caught on immediately and reflex action fnally swallowed up,
in its devouring maw, every other sort of nervous functioning,
Owing to hasty and unwarranted generalization the very
things that Hall was careful to cxclude on good and sufficient
grounds were all included in the reflex concept.

The wide sweep which has been given to the term is pure
dogma, and is simply an attempt to explain living activity
on mechanical principles ; since it is assumed that reflex action
is easily reducible to mechanics. The complexity of the cortex
and the activities which are involved in its working are
supposed to be removed if we have simple reflex units to work
with. This is done by simply ignoring all action which is not
of the reflex pattern. For instance, the secretion of glands
may be brought about reflexly, but it can also be brought
about by stimulating the gland directly. Again, the distinctive
features of spinal reflexes are their invariability and their
inevitability, . But neither of these characters is found in action
dependent on the cortex, for, as we shall see, the results of
stimulating cortical points are very variable and by no means
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inevitable. Moreover, there arc certain rhythmic activities
such as breathing or heari action which arc centrally initiated
and not due to distant stimuli.

Thus, on purely physiological grounds, there is no reason
for extending the concept of reflex action to all biological
activity and the onus of proving that they are refiex rests on
those who call them reflex. In fact it would not be going too
far to assert that there is no reason for calling cortical activity
reflex except that physiologists and psychologists want simple
units to work with, Conditioned reflexes have some of the
characters of reflex action but differ fundamentally in the
fact that they depend on training, and therefore the extension
of the term to them is not strictly justified. Moreover, we
have shewn that this mode of action is dependent throughout
on psychological concepts and is thercfore removed from the
sphere of reflex action. On all these grounds it is high time
that the notion of reflex action is restricted to the sphere to
which it rightly belongs and excluded from all others. More
especially, in dealing with voluntary action, we must not try
to square our explanations of the causal factor in such activity
with the dogma that since true reflex action always requires.
a nervous stimulus, therefore voluntary action must be subject
to the same limitation.

Some recent experimental work by K. S. Lashley and Miss J.
Ball (18) has thrown doubt on the reflex theory even as an ex-
planation of learning at the perceptual level. The current view
of habit-formation is that it consists in forming a series of
movements in which the final stages of one movement act as
the stimulus to the next ; that in fact a habit is a chain reflex in
which each link is the stimulus to the neighbouring one. By this
theory it is hoped to get a mechanical view of the nature of
habit ; an automatic chain which is self-regulating. Now in
the experiments, to which we have referred, all the anatomical
tracts in the spinal cord of some rats were severed. The
surprising result was obtained that the capacity of the animals
to orient themselves and to retain a maze habit was not
destroyed, This was the case although the so-called motor-
tracts were completely severed ; and the sensory iracts also
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destroyed. Hence it follows that the explanation of a habit
as a series of reflexes each arousing the next is unfounded.
If then, even habit-formation does not depend on fixed reflexes
it seems preposterous to explain higher activities in terms of
the reflex theory. Lashicy, whose brilliant work has served
to upset all mechanical explanations, still hankers, strangely
enough, after a neural basis for habit-formation and would
place it tentatively in * some central organization.” But it
seems much more in consonance with the facts to throw over-
board all explanations in terms of physiology and to substitute
causal psychological concepls in their place, Such psycho-
logical forces can, as we have abundantly shewn, make use of
any mechanism which happens to have survived experimental
destruction.



CHAPTER IV
PHYSIOLOGICAL PSYCHOLOGY—HUMAN

Now that we have dealt with the results of cerebral injury in
the lower animals we may turn to the effects of such injuries
in man. However instructive observations on animals may
be, it is only when we deal with cerebral lesions in human beings
that we can hope to get direct light on the mind-body problem ;
for only man is capable of introspeclion, The study of aphasia
provides the most immediale data for this topic, and the
history of the development of the concept of aphasia furnishes
the most illuminating commentary on the problem. We can
trace exactly how the assumptions considered in the first
chapter have helped to distort the facts, owing to the attempt
to make the facts fit the preconceived ideas. The history of
the doctrine of aphasia shews how speculative physiology has
served all along to mislead observation and to darken counsel.
What happened was this. The majority of psychologists of
the nineteenth century believed in an atomic psychology
according to which all mental life was built up on the basis
of discrete units of sensations, images, ideas, etc. Complex
mental states were simply aggregates of these simpler states;
or sometimes the mental atoms were conceived as forming
compounds after the analogy of chemical reactions. Physiol-
ogists accepted this psychology blindly, and attempted to
find evidence for it in the brain, Now the brain consists of
cells and fibres, so that it was not difficult to find a ready
formed basis for the supposed mental units of sensation,
movement, and association. The psychologists having misled
the physiologists, were in turn misled by them, and were
given distorted clinical observations in support of their
erroneous theories. In considering the topic of aphasia
we are helped by the masterly study of Dr Henry Head
77
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and the account herc given is largely indebted to his
treatise. (1) .

Until the end of the eighteenth century the brain was
regarded as a single organ from which animal spirits according
to Descartes, or vibrations according to Hartley, passed down
to the nerves and controlled bodily actions. At the beginning
of the nineteenth century Gall first suggested the idea that
the brain consisted of a number of distinct organs subserving
different faculties, a view which rapidly led to the absurdities
of phrenology. As a result of Gall's work the question of
cerebral localization of {unctions came to the fore, and by the
middle of the century the air was full of discussions on this
topic. In 1861 Broca, a distinguished anatomist, gave an
account of an aphasic patient, ¢.¢. of a man who had lost the
power of speech but who had retained the general faculty
of language. He could hear, understand, and make significant
gestures but could not articulate. Subscquent autopsy of
this, and of other similar cases, revealed destruction of the
inferior frontal convolution of the lelt side of the brain, since
known as Broca’s convolution. This discovery opened the
flood-gate of nervous ‘ centres . There were soon centres for
speech, writing, reading and so forth, and destruction of these
centres produced aphasia, agraphia, alexia and so on. The
idea was that each centre was formed of a group of cells which
constituted a specific organ for the corresponding faculty.
Centres multiplied rapidly, for speech can be originated both
by auditory and visual impressions, so there had to be centres

. for visual speech, {or auditory speech and so on.

It was in vain to try and stem the tide of centres as
Hughlings-Jackson, a London physician, attempted to do.
Since persons could read and write, and since the brain was
the organ of the mind, it was perfectly obvious to all the
doctors and psychologists of the period that there must be
appropriate centres for these activities in the brain. The sole
problem was to locate them in the various convolutions. To
Hughlings-Jackson belongs the great merit of realizing that
the problem of aphasia and kindred disorders was a psycho-
logical one, and that the physiology and anatomy were
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secondary considerations. The blunder made in attempting
to localize language or any other funclion in certain con
volutions was due to the fallacy of over-simplification. Lan-
guage was regarded as a simple entity, like the movement
of a finger. But langunage is no such simple process. On the
contrary it is so extremely complicated that no universally
recognized analysis of its structure has yet been made.

Before such an analysis could be attempted it would be
necessary to unravel the tangled threads of intellectual and
emotional factors which the use of langnage involves, If we
omit to do this, and consider language as a single function,
we shall be completely nonplussed when we learn from
physicians that ‘speechless’ patients can sometimes swear.
As swearing is an emotional response it is obvious that some
words can be used in one psychological atmosphere but not

in another. We can easily realize the mental significance of
" this observation when we remember that mosi people would
find it difficult, if not impossible, to utter a flippant remark
during a religious service. Closely conneccted with this is the
often repeated observation that aphasics are sometimes unable
to utter words in one context, or at one time, which they can
pronounce in another context or at another time. Thus, one
of Dr Head’s patients was almost completely speechless, but
could reply correctly to questions by saying ‘yes’ or ‘no’,
When asked, however, to utler the word ‘yes’ he replied
‘No, I can’t’; and told to repeat the word ‘no’ he usually
shook his head, but on one occasion he said, ‘ No, T don't
know how to do it’. Anybody who thinks that language
can be interpreted in terms of brain processes will have to
invent a peculiar kind of neurology to explain this and similar
well-attested observations.

Again, language does not consist primarily of words, but
of relations expressed between them, that is of propositions.
It has become a commonplace to say that, in so far as thought
involves language, the proposition is the unit of thinking.
This implies that the various words which composc the
proposition have their significance entirely determined by the
manner in which they are related to each other, If a person
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were devoid of the language faculty he would be unable to
understand a proposition ; ,yet many ‘speechless’ patients
understand perfeclly well what is said to them, and can
communicate their thoughts by pantomime or other methods,
without having the ability to ulter them. Accordingly,
Hughlings-Jackson asserted that the disability known as
aphasia, brought on by a brain lesion, was a lack of the power
to formulate propositions, a purely psychological incapacity.
We may go further than he did and emphasize the'lact that
the essential factor in language is word-value and that the
aphasic’s disabilities are largely due to a loss of the appreciation
of such values. If I contemplate a picture or listen to a
symphony it is simple matter to state where the picture is
situated, or the place where the orchestra is playing, but it
would be perfecily meaningless to enquire as to the locus of
their wsthetic value. This seems to me analogous to the query
with regard to the localization of the function of language.
Much of the theory of cerebral localization is duc to the
misleading implications of terminology. A name is given to
some particular function, such as language, and the simplicity
and unity of the name is held to imply a corresponding unity
and simplicity of function.

The history of science is full of cases in which observed
facts are unconsciously twisted and distorted by experts to
make them fit into preconceived theories. Thus it came
about that the prevailing psychological atmosphere caused
Hughlings- Jackson’s work to be neglected until Head resus-
citated it, and the searchers after brain ‘ centres’ had it all
their own way. The belief that all the operations of the
intetlect could only be understood in terms of nerve cells and
fibres held the field. Now, words can be both read and heard,
and consequently disorders of speech must be due to destruction
of visual and auditory centres, or to the obstruction of the paths
between such centres, or from them to the organs of speech.
Hence arose a school of diagram-makers who shewed exactly
what happened in the brain by geometrical drawings., Such
pictures became the standards by which cases of aphasia or
kindred diseases were investigated ; and the clinical forms
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of disordered function were deduced as rigorously from them
as from a geometrical proposition. If an unfortunate patient
exhibited symptoms which could’ not be interpreted by the
diagrams, the former werc ignored or twisted about, so as to
make the case correspond with a lesion of some cortical centre
or hypothetical pathway. The autopsies did not reveal the
suspected lesions, but so much the worse for the autopsics,
for the diagrams could not err. Psychologists had an easy
time, for acting on the assumption that all mental phenomena
consist solely of sensory and motor processes combined by
the law of association, it was perfectly simple to explain
memory by a diagram. Each fact remembered was indicated
by a circle which represented a brain centre, and its association
with other facts by straight lines between them which repre-
sented association fibres. The psychology of reasoning was
dealt with in the same fashion. In order to reason we must,
of course, have data, which must be connected in some way.
What is easier than to represent the former by circles and the
connections by straight lines. As no man was killed im-
mediately after he remembered something or had performed
a process of reasoning, there was no direct means of confirming
or refuting the theory by a post-mortem examination. The
diagrams, therefore, settled the matter ; they were drawn and
the facts must somehow or other fit into the scheme.

After Broca's discovery the next important step in cerebral
localization was taken by Fritsch and Hitzig, who in the year
1870 discovered the ‘motor area’. By stimulating certain
points in the cortex they were able to produce isolated move-
ments of certain muscles. Thenceforward, by an astonishing
flight of logic, the motor area was regarded as ihe seat of the
function of separate voluntary movements and of volition
in general. Shortly afterwards H. Munk determined the position
of the visual areas in the occipital lobes, as injury to these
was thought to lead to permanent blindness. Subsequently
an auditory area was mapped out in the temporal lobe, and it
was considered that the functions of these various areas were
sharply delimited, These discoveries, combined with the
dogma of a point-to-point correspondence between mental

I
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events and neural processes, were held to demand a rigid
localization of function in the brain.

Now this view is startling even on purely anatomical con-
siderations, and shews how a firmly held theory may blind us
to the most obvious facts. For, as we saw previously, the
so-called association fibre system places all parts of the cortex
in intimate physiological connection. An isolated cortical
centre is, therefore, a monstrosity. Owing to its structure, the
essential feature of corlical activity is the correlation and
integration of nervous impulses. The disturbance of the state
of physiological equilibrium of the cortex by an incoming set
of impulses may reverberate to the extreme limits, if the
chronaxies are suitably adjusted ; and it is a mere abstraction
to consider the parts of the brain in isolation from each other.

At the beginning of this century P. Marie attacked the
whole received doctrine of cerebral localization in aphasia, on
psychological grounds, insisting that aphasics suffered primarily
from defects of the intellectual operalions associated with the
use of language. When the intclligence is intact, inability 1o
talk (anarthria) may exist without much interference with the
other uses of language, such as comprchension of speech,
reading silently and writing. Clinical observations are not
conclusive ; since what a patient is suffering from seems to
depend to a comsiderable extent on who is examining him,
and the general emotional atmosphere surrounding him. Thus
as Dr Head states “ familiar surroundings, friendly people,
sympathetic handling and the mode of examination have a
profound effect on the results obtained.” And all these are
psychological considerations which have nothing to do with
brain lesions. Similarly, when a counsel browbeats a witness
he may cause him to forget or distort certain facts, without
in any way interfering with his brain mechanisms.

The distinction between the psychological point of view and
the physiological is well brought out by the consideration of
certain other disorders of function which are closely akin to
aphasia. There is a condition known as gpraxia, in which
a. person is unable to move various parts of the body such as
an arm or leg, although there is no motor paralysis, or sensory
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disability. The man has an intact sensori-motor apparatus,
but cannot employ it to carry out what he wants to do; more
especially is he disabled from those habitual activities
acquired by experience, The anatomical organs are sound,
but the psychological proccsses cannot make use of {hem.
Thus an apraxic patient might he able to walk when he is
paying no particular attention to the process, but quite
incapable of obeying an order to walk across the room. It
has been suggested that motor aphasia is but an instance of
apraxia affecting the speech organs. But we cannot express
a high grade activity, such as the use of language, in terms of
units of muscular movement. An activity, such as speech,
is no more made up of atomic units of muscular movement
than a complex menial activity is composed of mental units.
Speech is a unitary whole and to atlempt to analyse it into
its component movements is about as sensible as the atlempt
to describe a picture as consisting of so many separate square
inches of different coloured paint.

Corresponding 1o apraxia on the practical side of mental
life, there is a disorder brought about by gross brain lesions
called ggnosia, which is a defect of the receptive side of
consciousness. Agnosia may take a variety of forms, visual,
auditory or tactile. In all these cases sensory impressions
cannot be properly interpreted. A patient suffering from
visual agnosia, for example, may be able to see such an object
as a chair and avoid it when walking, but he may not be able
to recognize its legs or say what is their use. But, though he
may not be able 1o recognize an object when presented to his
vision, he may find no difficulty in recognition if he is allowed
to handle it. He may be able to see a printed page, but find
it utterly impossible to interpret the symbols, and consequently
to read. Nevertheless his power of writing the same words
may not be affected. A man suffering from auditory agnosia
will be similarly afflicted with regard to his hearing, Here
again the disorder, though due to a lesion, is primarily psychical
and cannot even be described in sensory terms, but only in
terms of funciional psychology.

The attempt has frequently been made to describe all the
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above varieties of imperceplion as being due to ihe loss of
images, owing to the deslruglion of cercbral tissuc in which
they are located. It has been said that the reason the patient
cannot recognize the chair is because he has lost the visual
images which he has stored up; and these are necessary to
give meaning to the sensory impression. But, where intro-
spection is possible, it can be shewn that the man has not lost
his images and he may be quite well able to imagine a chair,
What he has lost is a certain mental capacity to read 'meaning
into his images and impressions. It must always be borne
in mind that a mental image, like a sensation, is an abstraction
and only exists as part of a complete psychical act and never
in isolation. Consciousness has happily been compared by
William James to a stream. ‘ The traditional psychology
talks like one who should say a river consists of nothing but
pailsful, spoonsful, quartpotsful, barrelsful, and other moulded
forms of water. Even were the pails and the pots all actually
standing in the stream, still between them the frec water
would continue to flow. Every definite image in the mind
is steeped and dyed in the free water that flows round it.
With it goes the sense of its relations, ncar and rcmote, the
dying echo of whence it came to us, the dawning sensc of
whither it is to lead. The significance, the value, of the image
is all in this halo or penumbra that surrounds and escorts
it . . , or rather that is fused into one with it and has become
bone of its bone and flesh of its flesh.” If this is sound
psychology, as it undoubtedly is, it is futile to attempt to
find a locality for images in some specific region of the cortex,
or to consider them as stored up, like so many photographic
negatives, in particular brain centres. Rather we may say,
that in so far as the brain is involved in conscious processes,
every particular act of thought calls into play the whole
cerebral mechanism. Moreover, as we have already suggested
and shall see in detail in a later chapter, the whole idea of
mental images being stored up in the brain, or dependenti on
nervous functioning is a myth.

It should be obvious, now, that the attempt {o localize
any vital process in a centre is due to a variety of causes.
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Firsl there is the assumption that mental events can only
be understood as the reflections of brain events. Then there
is the nolion of a point-to-point correspondence between the
two series of events; and, since the brain can be divided up
into a congerics of different areas, it is assumed that the
mental events are capable of a similar analysis. Connected
with this was the widespread belief in atomic mental events,
which we have just seen to be devoid of any foundation.
Finally there is the influence of terminology leading to
inadequate clinical diagnosis. Thus, if we define aphasia as
loss of speech, it is fatally easy to consider it as a single thing
and o adjust our observations accordingly. But loss of
speech may take a variety of forms, and no two cases of
aphasia are alike. Two patients, for example, may be unable
to give names to everyday objects, yet one of them may be
able to pick out the appropriate names from printed slips
whilst the other is unable to do this. Another, whilst incapable
of naming objects, such as colours, may be able to describe
them, referring to black, for instance, as  what you wear for
the dead ’.

Sometimes, as the result of cerebral injury, a man loses the
ability to write, described clinically as agraphia. Now, the
mere giving of a name to this disturbance of function is apt
10 be very misleading. Agraphia and similar terms are far
too abstract, and when applied {o concrete cases are most
inadequate. A man suffering from ‘ agraphia ’ can sometimes
write his name when combined with his address, but not in
isolation. To understand this it is essential to pay attention
to the psychological situation as a whole, that is to the
configuration with which the man is confronted, and not
merely to the elements into which the situation may be
analysed by an observer. The inability to separate out one
item of a complete configuration may be combined with the
power to reproduce the situation as a whole. We have here
an example of the crror referred to in an earlier chapter,
namely the carrying over into psychology of terminology
borrowed {rom physiology. An electrical stimulus may produce
an isolated movement in an excised muscle, but there is nothing
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in human behaviour corresponding {o an isolated stimulus
determining conduct. The pattern of behaviour does not
correspond to the pattern of stimuli in a presented sitnation.
What a person reacts to is the tolal meaning of a situation,
and not to the abstract elements into which a psychologist
can analyse the configuration. The interpretation and analysis
of psychological processes from the physiological standpoint
merely leads to confusion. A rcflex act, for example, can readily
be analysed into two main portions, a receptive phase or the
so-called sensory side, and a reactive phase, the motor aspect,
When this analysis is combined with the assumption that all
neural activity, including that of the brain, is of the reflex
type, it is a short step to the belief that mental process can
be analysed into sensations and movements.

But such a function as that of speech cannot be understood
in sensory and motor terms. For, as Head has rightly pointed
out, language is based on complex inlegraled functions
“standing higher in the neural hicrarchy than motion or
sensation, and when it is disturbed, the clinical manifesia{ions
appear in terms of these complex psychical processes ; they
cannot be classed under physiological categories, motor or
sensory, nor even under such headings as visual and auditory *
(italics mine). No analysis of speech in terms of simple
physiological processes can explain why an aphasic, as fre-
quently happens, succeeds in speaking under certain conditions
but fails altogether under a diffcrent set of circumstances.
Nevertheless, Dr 8. A. Kinnier Wilson (2) who is well aware of
the psychological nature of speech, cannot rid himself of the
belief that words are sensory and motor units whose images
or engrams are in some mysterious fashion ‘stored’ in the
brain, This leads him to invent all sorts of centres, located
where they ought o be from the clinical standpoint. He does
admit, however, that ‘some day, perhaps, knowledge of
clinico-anatomical cerebral localization will be sufficiently
advanced to justify its use as a basis for aphasic classification,
but at present the data are slill incomplete . If, however,
the clinician is scarching for data to account for the atomic
constituents of consciousness, namely isolated words or
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images, we can safely say that he will never find them, since
he is looking for the physiologjcal substratum of the non-
existent. A pianist cannot play properly if some of the strings
of the piano are broken, but it would be absurd to try to
discover the cause of correct playing by examining the
mechanism of the piano.

It must be evident from the facts we have adduced that
aphasia and kindred disorders of speech cannot be explained,
or cven described, in neurological terms. In order to interpret
such disorders we must make use of psychological concepts ;
and this is the view that Dr Head and others have taken as
the result of the examination of a large number of cases of
aphasia due to unilateral injuries of the brain sustained in
the war. His diagnoses were based on a number of carefully
graded tests; for it is only by graduation that an analysis
of the defcct is possible. His conclusion is that such disorders
are duc to an inahility to employ or interpret symbols correctly.
Between the initiation of an act and its execution there usunally
intervenes some sort of symbol, verbal or otherwise. Thus,
if I have an appointment I look at my watch, the face of
which is a symbolic representation of the passage of time;
or I may consult my diary, in which case verbal symbols
are interposed. The power to interpret or employ symbolism
is entirely a psychical process. It consists in the ability to
disregard the sense-elements in an experience, and to pay
attention solely to the implied meanings. Regarded from this
standpoint the paradoxical difficulties to which we previously
alluded, where words and expressions may be used in one
context but not in another, need no longer perplex us. For
the meaning of exactly the same symbol may be totally
changed when the context is changed.

Looked at from the point of view of symbolic {hinking and
expression, disturbances of language, due to an unilateral
lesion of the cortex, may assume a variety of forms, and are
classified by Dr Head under four categories. It must be
borne in mind that it is not speech alone but that writing
and other symbolic modes of expression may be affected by
brain lesions. There are first of all verbal defects, in which
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the patient cannot find the word he requires, cither for
utterance or for silent thinking. It is the actual structural
formulation of the word which is missing, not the compre-
hension of its mcaning; since the suffcrer can sorhetimes
select the woid from a scries of printed cards, though he
cannot form it for himself. The second calegory of defecls
. comprises what are known as mominal defects, since the
deficiency consists in & want of comprehension of the nominal
value of words or other symbols. There may be no difficully
in articulating words or phrases, but the words do not fit
the objects to which the man wishes {o refer. In a Montessori
school one of the exercises a child has to perform is {o fit
various geometrical forms into {heir appropriate insets in
a board. Persons suffering from nominal defects cannot, as
it were, choose the correct verbal forms to fil into the meaning
they intend. Somectimes they can indicate what they mean
by making usc of a descriptive phrasc instead of the word.
Thus one patieni who could not name the time of day referred
to a particular hour, correctly, as “ the time when you cat .
In the third form of defect, called systactical, the man is
able to form words bui he mixes them all up, and consequently
talks jargon. He can understand the mecaning of what he
reads, but cannot read it intelligibly to others. Finally there
are semantic defects. Jusl as a child below the age of six
cannol describe a piclure bul merely enumerates the items
it contains, so those who suffer from semantic defects arc
unable to combine into a single whole a series of relevant
details. They have no difficulty in naming objects, or uttering
words, nor is their syntax thrown out of gear; but they have
lost the power to combine details into a coherent scheme.
When they read a story, for example, they may take in all
the points but miss the point.

The exislence of these wvarieties of disorders of speech
shews how misleading it is to describe aphasia as a loss of the
function of speech : and to localize the function in a restricted
region of Lhe brain is io over-simplify a complex process by
subsuming totally different phenomena under a single name.
Agamn, the physiological standpoint is quite inappropriatc,
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even for descriptive purposes. Verbal aphasia, for example,
may exist without any paralysis of the lips and tongue, and
nominal aphasia without any interferénce with vision. That
is to say, the physiological mechanism may be quite adequate
for some particular purpose but cannot be used for some
other purpose. If we may make use of a loose analogy, it is
as though a typewriter invariably produced English sentences
but never French. In that case it would be futile to say that
the machine could not type French. The lack of function
would naturally be sought in the ignorance of the typist of
the French language. Similarly, in aphasia, the inability to
exercise some function does not reside in the mechanism, but
in some mental incapacity which must be investigated by
psychological methods. And we must never forget, in this
conncction, that the loss of function in aphasia is not absolute
but relative; for a patient who cannot speak or read under
certain condilions, may be able to do so if the task is presented
to him in some other way.

It should be evident from what has been said that aphasia
is not a single {unctional defect which can be assumed to have
its seat in a definite brain centre or centres. The term is
a shorthand description for a varicty of abnormal modes of
behaviour comprising phenomena of very various origin.
Speech is the response to certain situations, and use is made
of mechanisms which are under the control of the person as
the resull of prolonged experience. Aphasia shews the
atlempt of a person to meet certain situations with physio-
logical or psychological mechanisms which are defective in
some way ; and ils varieties shew the manner in which these
defects are met. If il were simply a question of a function
located in a centre or centres those cases, to which we have
referred, in which a patiecnt can overcome his disability, in
a more or less ingenious indirect way, would be quite unintel-
ligible ; for the desiruction of the centre ought to destroy
the function. Again, as has been previously mentioned, an
aphasic patient who is described as speechless may, under
the stress of emotlion, give veni to his feelings by swearing.
Thus he is not essentially wordless, but what he lacks is the
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voluntary control over words. In proportion as a task demands
a high degree of symbolic formulation and expression, in that
proportion is the task difficult for an aphasic. For instance,
he may not be able to read the time from a clock but he may
be able to reproduce the time on another clock face, for this
latter lask is mere copying, and the symbolic parl of the
process is reduced to a minimum. Finally, it must be
remembered that anxiety or worry may profoundly affect the
ability of an aphasic to cope with verbal expressions. As
these emotional states affect normal people in the same way,
so that when a man is greatly distressed he makes many .
verbal blunders, it will be easily understood that the pro-
cesses concerned in the funclion of language are mainly
psychical and not physiological. The same is true of other
functions usually considered as dependent on the body,
namely habit, memory, instinct, ete. These, likewise, are
thrown out of gear when a man is for any reason mentally
distracted. Even the most expert player plays games badly
when in a state of anxiety.

We may now altempt to unravel the tangled web of [acts
so far considered in order to smooth out the mind-body
problem. Two clues are immediately suggested as starting
points, namely the doctrine of ‘centres’ and the associated
theory of the ‘localization of function’ in the brain. Centres
are supposed 1o be specially restricted groups of cells initiating
and carrying out some specific function, which is consequently
assumed to be localized in that region. The existence of such
centres is supposed to be established, as we have indicated,
by two sets of observations; first the results obtained by
electrically stimulating different parts of the ‘ motor area’,
and secondly the clinical observations that differently localized
brain lesions produce different disturbances of function.

Now, more exact experiment has shewn that the response
obtained from stimulating the same point in the motor cortex
is by no means constant, but varies, both as regards the kind
of movement and the organ moved. Two successive stimula-
tions of the same point in the cortex may produce first
extension and then flexion of the same finger joints. Again,
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the movement produced by stimulating any point depends
on the preceding events in the brain, Thus when the successive
points of the motor area were stimulated, from above down-
wards, until the region was reached where the response was
a flexion of the elbow, it was found that by reversing the
process, and proceeding from below upwards, that stimulating
the same rtegion produced movements of the thumb and
index finger. It has even been found that stimulation of the
elbow region may, at another time, produce facial movements.
It is evideni that the motor cortex is a very labile region and
it is consequently incorrect to regard it as the seat of strictly
limited centres of pre-ordained functions. The response from
any particular area depends on what has previously happened,
and, in turn, determines what will happen in the future.
This makes it misleading to speak of ‘ centres’ for definile
movements, and, more particularly, to think of speech move-
ments as ‘localized ' in a definite region. And the facts
considered in the last chapter amply confirm this view.

If we leave aside for a moment the fact that language is
primarily a psychical function, and concentrate our attention
solely on the specech movements, it would be a blunder to
regard these as composed of a series of isolated acts. For
speech, like every other function consists of an orderly,
co-ordinated, and highly integrated march of events. As all
parts of the brain are interconnected, the impulses producing
the co-ordinated speech movements must run through the
nervous system like water through a complicated system of
pipes. A break in the system produces a functional disorder,
as the impulses arc temporarily blocked; but some other
part of the brain will, sooner or later, be found, which renders
the function possible in a modified form, as the observations
of the lasl chapter have so conclusively demonstrated.

Like every other frequently repeated function, spoken
language tends to become more and more automatic. The
automatism depends in an increasing degree on the co-ordinated
sequence of a series of predetermined reactions. A brain
lesion disturbs this orderly sequence, but even if the whole
“centre ’ is destroyed the process can be relearnt, We may,



92 PHYSIOLOGICAL PSYCHOLOGY

therefore, think of a centre as a region where the progress
of some co-ordinated activity can be inhibited, deviated or
reinforced. The cortex may be regarded as an organ wherchy
our automatic activities can be modified at will, but in no sense
an organ where they are independently initiated, A functional
activity, such as language, cannot be destroyed by brain
injury, since the function is mental. The loss supervening
on brain injuries is only a deviation of function, for as we
have said, a man who cannot read or write owing to a lesion
on the left side of the brain, can sometimes do so if the task
is presented to him in a new way. And, as we have shewn
before and shall see more fully later, he may be able under
suitable conditions completely to recover his lost ability.

If the brain only has the function we have assigned to it,
the question may be raised as to why a lesion may produce
such profound effects, even if thesc are only temporary. The
answer is to be sought in the lowered state of vitality of the
organism as a whole as the result of any injury. When the
spinal cord of a man is seriously injured, for instance, the
lower limbs become flaccid and all deep reflexes are abolished.
But as the shock passes away, especially in a healthy man,
the reflexes appear once more and, in fact, are more casily
excitable. In a similar fashion our acquired automatic acts
are interfered with by anything which diminishes our general
well being. When we are feeling ‘ out of sorts * our movements
become listless, our walk loses its spring, we play games badly,
and even our speech may shew signs of disturbance. It must
also be remembered that the nature of the loss of function
brought about by a brain injury is largely determined by
the severity and acuteness of the lesion rather than by its
locus. The general lowered vitality is, therefore, adequate to
explain loss of function, without any need to suppose that
functions are, strictly speaking, localized in any part of the
cortex.

Enough has been said to shew that the mind-body problem
is distorted if we approach it from the physiological side.
The necessity for the psychological approach is well brought
out by a consideration of those disorders of speech in which
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certain phrases are retained when they no longer have any
significance for thought. There are certain Ynguistic expres-
sions which have become as automatic as the process of
walking ; such every-day phrases or locutions as ‘listen to
me’, ‘I tell you that’, "what I mean is’, etc., etc. Closely
allied to these are interjections, swear words, and other words
expressive of emotion. In cases of aphasia these automatic
locutions may be retained whilst the patient loses the power
of significant speech, i.e. the power of employing symbols to
express ideas. What is lost is a psychical activity, whilst
what remains, though it has the outward form of language,
is as little mental as the act of tying one’s shoes. This is
the psychological explanation of the curious fact, previously
mentioned, and totally inexplicable in physiological terms,
that an aphasic person may be quite unable to employ a
particular word in a significant phrase though he has still
the power to utter that word. An instructive example is
given by Dr S. A. Kinnier Wilson (2) of one of his patients “ who
suffered from motor aphasia in the ordinary sense and saw
a Zeppelin descend in flames one night on the ontskirts of
London and ejaculated ‘Hallelujah |’ under the stress of
his emotion, which word he has never since been able to
repeat ' propositionally ’."” In so far as the word is a signi-
ficant symbol the man’s power to use it is lost, but inasmuch
as it is a mere emotional expression he may be able to say it.
A similar conclusion is indicated by the relafion of fecling to
language capacity. It is a matter of common observation
that strong emotion sometimes interferes with the free use
of language, and some emotions aid it. The great majority
of people are unable to express themselves in the face of an
audience, In other words, an emotion can temporarily produce
the same effects as a brain lesion., And Dr Head’s clinical
observations led him to the conclusion that ‘* Both the power
and mode of expression are profoundly affected by the relation
of the patient to his auditor. One person can help an aphasic,
whilst another produces an inhibitory effect, even on his
capacity to think,” Everybody can confirm these observations
from his own daily experience of normal people. In brief,
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what an aphasic suffers from depends very largely on who
it is that examines him ; and the conclusion strongly suggested
is that the disability is primarily a mental oxne.

If we take a wide survey of the part played by language
in the process of thinking, we soon realize that its main purpose
is to release us from the bonds of sense perception. For
language enables us to manipulate relations of every kind,
spatial, temporal, logical, etc., independently of the terms so
related. Again the use of languagc eliminates the cruder
form of trial and error. Thus, if I have to fit together the
pieces of a jig-saw puzzle I am guided entirely by perception,
and make use of trial and error; whereas if I deal with
geometrical insets T can at once pick out the triangular, the
circular or other pieces from a large number of shapes and
fit them into appropriate places by the help of the correct
nomenclaturc. Moreover, the systematic analysis of the
properties of any object depends entirely on the use of words,
which make possible the selection of certain aspects or
relationships, and the ignoring of others, It would hardly
be feasible, for example, to distinguish the various aspects
of a colour, such as tone, saturation, purily, etc.,, unless
symbols had been invented for the purpose. Where words
are lacking, as in the case of taste or smell, the corresponding
sensations cannot be fully analysed. Finally, it is not possible
to see how any form of generalization could be achieved
without the use of abstract terms and symbols. Certainly
mathematics would not be possible without them. Now all
the above-named processes are more or less disturbed in the
different varjeties of aphasia; all of them depend on the
correct use of symbolism ; and all are mental.

With the facts now at our disposal we may now consider
what peculiar part, if any, the cerebral cortex plays in mental
life. It is the most fundamental postulate of physiclogical
psychology that the essential immediate condition of all
consciousness is the activity of the cortex. In the light of
what we have already learnt we must interpret this postulate
in a very vague way. For, as we have discarded the theory
of fixed ‘centres’, there can be mno point-to-peint corre-
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spondence between any mwental function, such as language,
and the activity of some definite group of nerve cells. Now,
when a cortical lesion disturbs some particular function it
often happens that the man reverts to some more primitive
mode of accomplishing the same end. In the variety of
aphasia, previously called ‘ nominal’, therc is an inability to
comprehend the nominal value of words or other symbols.
For instance, if a number is uttered to the patient he fails
to recognize its significance; or the name of a day of the
week may convey no meaning to him. If, however, he is
allowed to count on his fingers, or go through the names of
the days of the week in a serial order, he slowly realizes the
meanings of these words. The patient proceeds exactly as
a young child does. What he suffers from is not the loss of
the psychical function, but inability to react on a certain
level. The level of the function is depressed, as it were, {0
a more primitive height; just as a child cannot be said to
have no power of reasoning, but simply reasons at a lower
level. The power of reasoning does not arise al a definite
point of time, but rather becomes more and more perfect
with the lapse of time. A cortical injury, therefore, does not
abolish a function, but [orces the person to carry out the
activity in some other, and usually, more primitive fashion.
High grade functioning at the human level is a process of slow
growth. It is not surprising, then, lo find cases of human
injury to the cortex in which, unlike the lower animals, the
function appears to be completely lost ; since the time for
restitution may be insufficient to regain the human level, or
the will to recover may be lacking.

When, however, the will to recover is sufficiently strong,
a function may be resumed which has apparently been com-
pletely lost as the result of a cerebral lesion. An instructive
instance of such restitution of function is furnished by the
case of a medical man, Dr Saloz (3) who was suddenly
attacked with aphasia at the age of sixty years, and subse-
quently wrote an account of his own case. The autopsy
shewed a considerable atrophy of the left hemisphere especially
in the ‘ speech area ' (Broca’s convolution) both in the cortical



g6 PHYSIOLOGICAL PSYCHOLOGY

and sub-cortical regions; the lalter being soft and almost
diffluent, At the outsct of the atlack he had complete verbal
aphasia except for a few expressions of an automatic kind,
such as ‘no’, ‘yes’, ‘thanks’. He could not read the
simplest word, or even letters of the alphabet, and had com-
pletely lost the power to write. With an ordinary person,
at this time of life, there is no doubt that the loss of function
would have been permanent, as he would have given up all
hope of recovery; and it would require considerable courage
to face the task of learning all over again. For this reason
elderly people usually make little progress when attacked by
aphasia. But Dr Saloz had an iron will and made up his mind
to recover his lost faculties.

He says that he felt at first as one immured in a sepulchre,
that he knew what he wished to cxpress, but had lost all
the instruments of expression and that symbols conveyed
nothing to him. It seecmed to him that he had entered another
world where his ideas were soft and downy, as in a dream,
His thoughts were hazy as though a veil enclosed him. In so
far as expression necessitates the use of symbols, he had
nothing with which to express himsclf. He had ideas, thoughts
or conceptions, but lacked the symbols of cxpression. The
sense of his thoughts appearcd like a far-off ccho, which
recalled the things, without the intervention of the words.
“ J’avais donc perdu la mémoire du mot, mais il me restait le
souvenir de la place qu'il occupait.”

With wonderful determination he set about recovering his
lost faculties by a prolonged course of self re-education, to
which he devoted all his energies. He proceeded in the
manner of a child learning to speak, read and write, Starting
with the letters he laboriously worked his way through
syllables to words, and at the end of three years of persistent
effort had so completely recovered that he was able to write
a. complete account of his case. His recovery was due, as
he himself remarks, to an imperious desire to get back what
he had lost, combined with a dogged persistence. Lacking
symbols of expression he found it difficult to fix his thoughts.
“ Quand on m’a dit de prononcer mon nom, je me rapelle trés
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bien que mon nom me disait ricn du tout.” But by repecated
efforts it seemed to come, “ comme un echo lointain qui se
rapproche de plus en plus, pour aboulir &4 mon nom effectif,
mais qui disparaissait aussitdét comme s'il était voilé tout
d'un coup par un espéce de gaze floue.”

Cases such as this should make us cautious in accepting
evidence about the effects of cerebral injuries. If structure
determines function, as most neurologists believe, then the
study of "the brain should throw some light on mental
functioning, But we have seen that this hope had always
proved a delusion. Dr Saloz’s left hemisphere was extensively
atrophied, especially in the ‘ speech centre’, in the middle of
which there was destruction of substance and the sub-cortical
parts were almost fluid. There ought, therefore, to have
been a permanent loss of the major portion of his ability to use
language. If a * wireless sel ' had its valves injured, its wires
broken or almost fluid, its connections imperfect, we should
not expect it to be efficient in reproducing sounds. Yet,
despite the fact that the brain mechanisms ncver recovered,
as was shewn by a subsequent autopsy, Dr Saloz regained his
speech and writing so completely that he was able to write
his memoirs from which I have quoted, and to study the
medical literature of aphasia in order to discuss his own case.
Doubtless this was due to the fact that “en tout cas, pour
moi, quelque chose emerge des profondeurs de ma pensée,
c'est la wolonté d’aboutir malgré tout'. The only defect
that his friend and physician could discover in him, after his
recovery, was a certain lack of suppleness, and obstinacy in
adhering to his first opinions | As most of us suffer from thesc
blemishes, most of our lives, there does not seem to have been
any permanent loss of function. We may safely conclude
that, as far as mind is concerned, its functioning is not, in any
intelligible sense, ‘dependent upon brain structure. For when
the structure collapses the mind is still able to accomplish its
purposes with the wrecked mechanism, provided only that
these are sufficiently firmly held. Everything points to some
functional organization which can make use of any structure.
Lashley gives the following startling example. ‘‘ In an animal

G
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which died during a recenl experiment, the entire right
hemisphere was found to have been replaced by a purulent
cyst, and the left was so softened as to be removed with
difficulty from the cranium; yet on the day of his death
this animal made a perfect record in a difficult discrimination
test.” (4) '

The theory of nervous ‘ centres ' initiating and controlling
mental activity must be definitely abandoned. Such centres
may subserve a purely physiological function in co-ordinating
and integrating nervous impulses, but there is no evidence
for the view that centres are fixed or unalterable. Can we,
then, in any intelligible sense still continue to speak of the
localization of function in the brain ? To answer this question
we must consider physiological functioning in general, The
separation of the various parts of the body inte different
organs, with isolated functions, is an artificial abstraction.
No organ can be considered in isolation {rom all the others.
Of course we have to study them separately, but this is a
methodological device and not an expression of existing facts,
Still less can we separate the various portions of the central
nervous system. The system is a unity which, at any moment,
is in a state of neutral equilibrium. When nervous im-
pulses invade the system the centre of gravity is continually
shifting. The amount of shift depends, not only on the in-
coming impulses but also on the pre-existing state of the rest
of the system. (3) To imagine that what is going on in one
part could be considered without reference io the concurrent
activity of all the others is to ignore the distinguishing feature
of brain anatomy, namely the intimate connection brought
about by the so-called association fibres. It is quite impossible
to suppose that a set of nervous impulses could be restricted
to any definitely circumscribed area. Even the chronaxies
of the fibres are variable within very wide limits. And, as
a matter of direct observation, we know that an injury to
any one part of the brain sets up a shock which reverberates
to widely spread areas and interferes with all other nervous

activity, a phenomenon which has received the name of
diaschisis,
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But we cannot stop at the nervous system. Directly or
indirectly all paris of the organism-are functionally inlerwoven.
Any activily of one part, in some way or another, must affect
the whole of the organism, cither through the glands or the
common blood supply or through the nervous impulses which
all activity sets going. As Dr E. Miller (6), has pithily expressed
it: “ The study of the nervous system has so far expanded
that we know how it influences the very glands themselves,
although it never dominates them, the two being always
reciprocally relaied. If these discoveries have torn the nimbus
from neurology (the one time government-house of human
behaviour), it is not upon the head of endocrinology that the
halo has descended. There is no aristocratic organ in the
body, the crown is borne by no particular tissue. We have
learned to regard the body-mind organization as an organic
commonwcalth.” And moreover, since an organism cannot
have any activity apart from its environment, it is a fallacious
abstraction lo consider it as existing in vacuo.  Just as we
have found it impossible to locate any function in a specific
part of the brain, but must consider the nervous system as
a whole, and just as wec cannot consider the nervous system
apart from the rest of the organism, so we now see that we
cannot treat the organism apart {rom its environment. If,
then, we are to continue to speak of localization of function,
the activity of those parts of the environment which are
essential for the activity must also be taken into account ;
and all nervous functions are localized both within and without
the body. What is not localized in any definite place cannot
intelligibly be said to be localized at all.

Professor Haldane (7), who has the great merit of being
not only a physiologist but a philosopher, has put this clearly.
“When "' he says ““ we examine the physiological activities
of the brain we find that it is in constant active connection
through afferent nerves with all parts of the body and so with
the surrounding environment. A response to an afferent
impulse through a sense organ is determined, not merely by
the nature and strength of this impulse, but also by the
coincident inpouring of impulses from all parts of the body
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and surrounding environment. . . . A nervous response is
also directly dependent on. the amount and quality of ihe
blood supply to the nervous system, and thus indirectly on
the functional activity of the rest of the organism, and on its
relations to the environment through nutrition and respiration.
A very slight excess of carbonic acid or deficiency of oxygen
has a marked effect on the nervous responses to afferent
stimuli ; and immediate loss of consciousness results from
great excess or deficiency. ’

With every advance in physiology the experimental evidence
shews more and more clearly that we cannot separate off and
specify the occurrences in separaie parts of the body, and
particularly of the central nervous system, as we can for
practical purposes separate off and specily the occurrences
in different parts of a machine. In nervous responses, and
more particularly in conscious rcponscs, the whole nervous
system, and mediately the whole organism and ils environment
are involved. The response is a manifestation ol the whole
life of the organism, and nol merely the response of the brain
or a definite part of it.”

These general considerations receive confirmation from an
investigation recently undertaken into the nature of the tests
employed to diagnose aphasia. (8) The carlicr tests were of
the crudest kind being limited to finding out whether a patient
could speak, read or write. Dr Head improved the diagnosis
by introducing serial tests of a gradualed kind. One of these
tests consisted in the physician performing certain movements,
such as touching his right or left eye or ear with his right or
left hand and asking the patient to copy these movements.
The test is similar to that of a gymnastic instructor facing
a class who have to copy his motions, Of course, the patient
has to reverse the seen movements. And it has been main-
tained that, in order to do this, he must have recourse to
internal speech, i.e. reproduce mentally in words what the
physician is doing. Now the majority of aphasics do this
test badly, and in some cases they reverse all the movements,
using their right hands instead of their left or vice versa.
Such blunders are attributed to a lack of facility in the use
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of language. DBul normal pcople make exactly the same
blunders, and it has been proved that mistakes are due to
the lack of the power of discriminating and manipulating
spatial relations correctly. The ability investigaled by such
tests is that of spatial orientation ; and other tests of aphasia
presuppose the same faculty.

Several aphasics are known to suffer from grave affections
of orientation, evidenced by such observations as their
inability to find their way about in familiar surroundings or
to set out a plan of a familiar room and so on. And it is
probable that, if the methods of diagnosis were more detailed,
all aphasics would shew similar disorders of spatial perception.
Confirmation of this belief has been provided by the work
of W. van Woerkom (9) who made a careful study of the
restitution of function in one of his aphasic patients. Ior
the first two weeks this man was dumb, bul after one month
he was able to name objects and thenceforward improved.
So complete was his process of re-cducation that, after six
weeks, a superficial observer could have detected nothing
abnormal about him except that he expressed himself with
difficulty. Nevertheless a careful examination shewed a
profound loss of function. He could not place a ruler parallel
to another at a short distance, but crossed them fumblingly ;
nor could he imitate the directions of a stick moved in the
air, With his eyes bandaged he failed to imilate passive
movements impressed on his limbs. He could not place an
object correctly on one side or another of a stick cven if he
was shewn what to do. He could point successively to two
objects in front of him, but could not indicate their spatial
relation cither by words or gestures. In fact his geometrical
sense was abolished almost completely. He could carry out
purely habitual acts, such as lighting a cigar, since these do
not involve any idea of the movement to be made, but are
secondarily reflex activities, What he lacked was the idea,
or representation, of movement.

Now much of our everyday thinking involves the mani-
pulation of spatial ideas which as a result of our education
have become unconscious. 1 agree therefore, with Dr R.
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Mourgue (10) that aphasia is but a special casc of a more
general disturbance of function. This special defect has been
long recognized and investigaled ; but the more gencral loss
has been overlooked, because not detected clinically. When
we come to discuss the psychology of language we shall see
that the separation of a language into words is a highly
artificial procedure which has only arisen because language
was reduced to writing, There is, as we shall see, nothing in
spoken speech to correspond to this. In order io reduce the
unbroken volume of spoken sound to scparate phrases or
words a long process of demarcation or differentiation is
necessary. Such differentiation or splitting up of a whole
into parts lies also at the basis of our spatial discrimination
of sensory experiences. So that the elementary psychological
processes which underlie spatial perception are also the basis
of the analysis of language. Language is disturbed by a
cortical lesion for the same reason that spatial orienlation is
disturbed ; namely that certain elementary psychological
processes are rendered more difficult. For exactly the samc
reason agraphia and other forms of apraxia are also involved.
With these considerations in mind it is utterly absurd to
suppose that words are in any conceivable sense * stored up
in the brain'. We might as well suppose that space is stored
up in the same way, and nobody has cver been foolish enough
to suggest this. Before we can accept clinical observations
as evidence for the mind-body problem we ought to assure
ourselves that clinicians have thoroughly analysed the
functions they examine. And we now see that the varieties
of aphasia should not be regarded as discases, but as symptoms
of some underlying defects of a psychological nature. Restitu-
tion of function, when the injury to the brain is permanent,
shews that various parts of the cortex are equipotential in
carrying out the psychological function,

We have now completed our survey of the facts of physiology
which are supposed to explain mental activity, or, at least,
to underlie it. The examination has shewn that, at every
single step, there are unfounded assumptions and dogmas.
Wherever physiological observations have been brought
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forward to account for mental states they have proved either
erroneous or unnecessary. Mind and body have a unique
unity ; a whole which is sui generis. We can never hope to
get light on the mind-body problem by considering in isolation
facts derived from either source. It is in fact impossible to
get an answer to the question what is the relation of the mind
to the body. For this [ormulates the question in such a
way as to make any answer ab imifio erroneous. Both the
historical® answers, namely psycho-physical parallelism and
interactionism, presuppose that a separation between mind
and body exists in a living organism. But a body animaied
by a mind is not a corpse animated by a ghost. When the
mind leaves the body there has not been anything which can
be described as an act of subtraction, but a totally new
phenomenon appears. We can as little imagine the resulting
corpse acting on a mind, or a mind acting on it, as we can
suppose a cunning workman constructing a model of the
brain which shall be animated; though, as we ha e scen,
he could produce a very fair modecl simulating all the properties
of the nervous impulses. The real question is how the unity
which we may call the mind-body is related to the person
who owns it, and employs it in his dealings with the external
world. And the answer to this question is implied in our
previous investigations and will be fully developed in the last
chapter. In the meantime we must never forget that the
functional activity of this mind-body is mental, and can only
be formulated in psychological terms. The concepts that we
have used to explain conscious activity are all derived from
psychological sources. The attempt to use physiological or
physical ideas in explaining human or animal activity has
everywhere broken down.



CHAPTER V
THE PSYCHOLOGY OF LANGUAGE

THe study of aphasia has shewn us that, as far as the
psychology of language is concerned, no help is to be derived
from investigations concerning the structure or function of
the brain. Seeing that language is the most distinctively
human function any account of human psychology which
fails to deal with it is lopsided. Yet we find that, in so far as
the topic is touched upon, we are treated to vague generaliza-
tions about universal language which probably never existed,
or to detailed accounts of the structure of the vocal organs
which rre quile irrelevant, or to theories as to how language
originated which the science of linguistics knows nothing about.
The functioning of the vocal apparatus has about as much to
do with the psychology of language as the instruments of
an orchestra with appreciation of a symphony. Science does
not deal with origins which lie beyond its ken. And although
the grammarians of the early nineteenth century conceived
of one original language from which all others were derived,
this idea has now been abandoned by most philologists,
although, as we shall see laler, it has recently been suggested
again on other grounds.

For a long time the idea was held that there existed some-
where or somehow a perfect language from which all languages
were derived. An analagous thought occurs in the eleventh
chapter of Genesis “ And the whole earth was of one language
and one speech . ., . And the Lord said, Behold, they are
one people, and they have all one language ; and this is what
they begin to do: and now nothing will be withholden from
them, which they purpose to do . There was, it is thought,
a time when the human spirit had compléte control of its
phonic material, a sort of golden age when the sounds chosen

104



PSYCHOLOGY OF LANGUAGE 105

to express ideas were perfectly appropriate to them. As the
material was, at that time, complelely under the control of
the creative spirit, thought was really able to embody itself
in language. Then, like the Biblical Fall, there came a period
of decadence; and language was thenceforth submitted to
the play of forces which corrupted and disorganized the work
of the spirit. These forces worked independently of the
human mind, and languages have gone on detcriorating in
obedience to laws independent of volition. As we are now
living in this decadeni period we see around us the blind
evolution of the various tongues and their consequent continual
corruption. Purists in language and style constantly remind
us of this.

There is one snare which the study of the psychology of
language must avoid at all costs, namely the confusion between
the epistemological and psychological standpoints. This may
be illustrated by a quotation from Pick’s Die agrammatischen
Sprachstorungen. (1) He says “The act of formulating a
schema of the sentence, and therefore the syntax and the
corresponding part of the grammatical function, precedes the
choice of words. The essential part of the psychical con-
struction must be achieved from the grammatical point of
view before the choice of words. We are compelled to admit
that the psychological schema, that we have postulated on
the analogy with the complex objective relations of the
contents of thought, demands at first a grammatical scheme
of the sentence corresponding to these relations. We may
represent the development of this scheme, the representation
of a whole which becomes effective by its decomposition into
parts and is completed by words, by a schematic process of
the grammatization of words ”'.

Thus we sce that he distinguishes in an act of speech the
following parts, the intunitive thought of what we are going
to say, the mental formulation of this, the grammatical
skeleton into which it is fitted, and finally the explicit verbal
statement. Between the thought, or rather the attitude of
mind or intention, and the expression in words, there are
these series of intermediate stages. Now this is an excellent
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analysis of the epistemological structure of a sentence. But
this well-ordered hierarchy of functions, founded on a complete
analysis of what is implied in the idcal use ol a language, has
no place in a psychology of speech. It corresponds, in speech,
to the syllogism or other logical schemes in reasoning, which
may be implied in actual current reasoning, but are certainly
not present to consciousness when a man argues.

For the most part we speak before having constructed the
sentence ; we go immediately from the intention to the
words, Thought is often analysed only at the moment of
being expressed, the intermediate stages being skipped or
greatly abbreviated, and more often only implied but never
consciously formulated. Such rigorous analysis as is impiled
in the above quotation is only possible at the end of a completed
expression of thought—it is, as was said, epistemological not
psychological, an ideal of a perfect logical language rather
than a reality. It may be accomplished after the speaking
is over by a logician, but is not present o the mind of the
speaker, consciously or subconsciously, and therelore outside
the purview of psychology.

It may hclp us to realize what does really happen in the
evolation of a language if we start by inquiring how a child
learns his mother-tongue ; for that is as near to origins as
we are ever likely to get. The child has an inherited impulse
to babbling, which is so strong and independent of all external
impulsion that even the horn deaf-mute babbles continually,
so that his defects are not obvious at first. In addition, the
human being is endowed with a strong tendency to imitate
sounds and more especially human speech, being a kind of
receiver attuned to such sounds. In this way the sounds
which he spontaneously employs are enriched and extended ;
and new sound combinations and rhythms are added to his
babble repertoire. But a parrot can also imitate, and yet
never acquires speech. There is added to the human endow-
ment a third power, that of turning more or less spontaneously
to an object when its name is mentioned. Without this, the
most fundamental part of his innate capacity for language,
true speech could never arise. In so far as any of the higher
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animals possessed this power they would be on the road to
speech, but if they are entircly devoid of it, as seems probable,
there is an impassable chasm between the human and the
animal mind. When a dog learns to felch an object in
response to a comnmand or to turn to a person on hearing a
call this has nothing to do with language, but is a mere
association exactly similar to the association of smell with
food ; it is the so-called conditioned reflex. And even the
special barks indicative of hunger, delight, joy, etc., which
a dog indulges in are purely associative and devoid of thought
reference. A colour or sound which produccs a conditioned
reflex in an animal is not the equivalent of a verbal sign ;
for as we shall see later a language is a system of relations,
and in reflex activity the relation is neither perceived nor
understood.

It is the development of this last facully in its most
generalized form, the ability to realize thal everylhing in
the universe has, or can have, a name that is the essence of
the faculty of language. Everything else is more or less
irrelevant, or merely a help to this fundamental capacity.
The child soon learns not only to turn to objects when their
name is mentioned but to perform simple acts which he is
spontaneously capable of, on heing coaxed by words. Thus
he learns readily to clap his hands in response to a request,
and to perform other simple tasks which yield him delight.
There are thus, as Professor W. Stern (2) has pointed out,
three separate paths along which the child travels in order
to acquire his inheritance of speech ; active babble, imitation,
and the primitive understanding of the significance of names.
When these three paths unite he is well on the way to the
acquisition of his language inheritance.

It is quitec impossible to understand the psychology of
language without drawing a sharp distinction between
associative and intelligent activity. A child may repcat a
sound, or a whole series of sounds, either spontaneously or
by association without using words. Thus he may babble
‘mama * for the mere love of the activity or even to betray
hunger; but the babble sound only becomes a babble word
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when he conncets some independent meaning wilh it, e.g.
when he desires his mother or wishes to announce his hunger.
Unless, that is, the sound has some intended reference to
something outside itself, it is mere parrot-like association and
not a real word. In order to become a word the sound must
have some symbolic significance. A child may have been
babbling ‘ bow-wow ’ by imitation for a long time till one
day he shows that he understands its significance by turning
to the dog. As soon as he is capable of using a symbol in this
way he does so with complete intelligence. It is not a question
of intelligence growing from a vaguer to a more complete
stage. The use of a symbol is a complete act of intelligence,
a flash of insight into a situation. Naturally, his intelligence
will grow with age, but as far as this particular act is concerned
it is as intelligent as it ever will be. With children who do
not learn to speak early, mimicry and gesture iake the place
of sound language; and gesturc lhas the same symbolic
siguificance as the spoken word, but is morc pictorial and
nearer {o perceptual reality. In the use of speech and in
gesture the child can always understand much more than he
can spontaneously use, and this inferiority .of the spoken
to the understood word remains all through life, for we all
of us possess a much smaller working vocabulary than the
reach of our understanding cxtends,

When children’s babble becomes speech it displays charac-
teristics of its own and is not merely a selection of words
from adult language. In a sense it employs more natural
sounds, sceing that onomatopoeic words and creations are
much more numerous and there are a considerable number
of sound expressing emotional states. Most children, if not
all, exhibit a tendency to invent words of their own for certain
objects and these nearly always have some sound resemblance
to the objects symbolized. Thus, a boy of about eighteen
months called all lights  £.£.£.[.” which was really his imitation
of the sound of blowing out a light. As has been long recog-
nized the first utterances of words are really sentences, and
consequently the same sound may have a variety of significa-
tions being helped out by cries, gestures and other movements.
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It must also be remembered that a child’s words have no very
defined range of application. Having got hold of a word he
will employ it for very diverse objects, provided only that
there is some similarity, however vague, between such objects.
The resemblance may reside nol in the objects but in the
child’s reaction. Thus, for instance, a girl who was in the,
habit of pulling noses called all handles noses because she
could pull them in the same way.

Students of phonetics and linguists have studied the so-called
mutilations which language sounds undergo with time. They
have in mind some standard or ideal forms from which the
forms in daily use are thought to be deviations or corruplions.
However that may be, and language apart from its use in
intercourse seems {0 me an emply conception, we can trace
in the language of early childhood all these deviations from
an ideal norm. In this respect there is a parallelism between
the development of the child and that of the race. Thus we
find in children’s speech substitution of dentals for gutturals
(" dod ’ for * god ’) assimilation of sounds (" gugar ' for * sugar ’),
elisions ('ilk ’ for ‘milk ’), metathesis (‘waps’ for ‘ wasp ),
condensations, displacements of sounds and so forth. It is
interesting to observe that Freud in his dream interpretations
finds similar substifutions, condensations and displacements
in the imagery of dreams, which thus produce a distorted
version of waking reality.  This he attributes to some mythical
censor who is guarding our thoughts, whereas the simple and
obvious interpretation is that in dreaming we are dealing
with a more primitive form of mentality, corresponding to
that of childhood. ) ’

We called attention {o the part played by imitation in the
growth of speech, but it musi be remembered that the human
mind is never passive in any of its processes and that, there-
fore, imilation is never a gramophone reproduction of what
is imitated. The child actively selects what he will imitate,
From the flood of discourse which assails him on all sides he
spontaneously, but of course, unintentionally, selects cerlain
portions and in doing so he imitates certain persons in
preference to others. And children spontaneously copy other
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children rather than adults. This process of selection is so
remarkable that when more than one language is spoken in
the presence of children they use now onec and now another
without mixing up the two. Since the main sounds, especially
the consonants, are common to both languages il is patent
that no explanation of this bi-lingual power in children is
possible on the basis of brain localizations. Spontaneity and
selectivity are so powerful that they may even over-ride the
tendency to imitation. In the early stages of speech develop-
ment, no matter how carefully the correct forms are uttered
in a child’s presence he prefers to use others which he creates,
by analogy, from his existing store of forms. Thus he is fond
of using “ed’ 1o express the past tensec and prefers ‘ goed’
to ‘went ' and ‘ drinked’ to ‘ drunk’ no matter how often
he hears the correct form. And if he is compelled to use the
proper form, by correction, he slill by analogy prefers (o say
“wented ’ to ‘went’. This ability {o employ analogy, oflten
of a very remote kind, and ihe lendency to invent forms and
phrascs to express his language-hunger secms to me to remove
the human mind from the sphere of natural sclection.

Though the child, in his earliest language slages, lends to
repeat in somc manner the history of the race, yet the con-
straints imposed by his environment and the influence of
adult speech soon eliminale this tendency. We may now
imquire into the further stage of speech devclopmeni beyond
the primitive stage so far dealt with. Up till now we may say
that speech has only been used on particular occasions to
express isolated desires or emotions or to indicate pressing
needs. But a tremendous step in advance is made when it is
realized, for the first time, that everything in the world either
has or can have a. name. This is such an astounding discovery
and the generalization is so vast that it may be regarded as
a flash of intuitive genius. It is the child’s first really general
concept and insiead of accepting it as a matter of course, we
ought to be lost in admiration. And so indeed we should be,
if we considered its implications, but since every child makes
the discovery for himself we accept what is so common as
a matter of course. Every parent is proud when a baby
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begins 1o walk or talk ; how much prouder ought he to be
when his offspring shows himself capable of such an astonishing
generalization. Imagine a dog or a chimpanzee capable of
this feat !

By a stroke of luck we are able to be present at the moment
when the blind deaf-mute Helen Keller (3) made this discovery
for herself. She had learnt the names of several objects by
having them spelt into her hand by means of the manual
alphabet. This was a purely associative connection such
as an animal makes; and in this way she had learnt about
thirty words regarding them purely as a game. She found
great difficulty in learning the verb ‘ to drink ’ and confused
it with the words ‘mug’ and ‘milk’; going through the
pantomime of drinking whenever the latler words were
spelled. Her teacher noted the day when it flashed upon her
that everything has a name, and that the manual alphabet
was the key to everylhing she wanted to know, It happened
in this way. ‘It occurred to me that with the help of this
new word [water] I might succeed in straightening out the
‘mug-milk ' difficulty. We went into the pump house, and
I made Helen hold her mug under the spout while I pumped.
As the cold water gushed forth, filling the mug, I spelled
w-a-t-e-r into Helen’s {ree hand. The word coming so close
upon the sensation of cold water rushing over her hand seemed
to startle her. She dropped the mug and stood as one trans-
fixed, A new light came into her face. She spelled ‘ water’
several times. Then she dropped on the ground and asked
s for its name and pointed to the pump and the trellis, and
suddenly turning round she asked for my name. . . . All the
way back to the house she was highly excited, and learned
the name of every object she touched, so that in a few hours
she had added thirty new woids to her vocabulary.”

This insight into the symbolic significance of words is, as
we have said, something very different from a mere perceptual
or associative process. Advance is now very rapid and the
child’s vocabulary is greatly enlarged, so that at the age of
two to two-and-a-half a normal child has a vocabulary of
300 words. The dominance of the one-word sentence begins
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to give way, and words are now connected into phragses. At
firsl interjection sentences, expressing cmotion or will, as
opposed to stalements are in the ascendant, The child’s
first sentences are disjointed in structure, like telegrams;
and the order of words is very expressive since the important
words come at the beginning or the end, depending on the
momentary mood of the child. It is only very gradually and
by dint of much practice that the usnal order of words is
acquired and inflexions are correctly used. Conjunctions,
relative pronouns, etc., are slow in coming and their meaning
is given largely by intonation. The purely childish stage of
speech ends when he is capable of constructing subordinate
sentences at the approximate age of four or five. There are
other stages, of course, bul thesc later developments are of
incomparably less importance psychologically ihan the stages
we have traced.

All ithrough these early stages and especially the last, the
spontaneity of the child is exhibited by the creation of new
word forms to fill up gaps in his vocabulary. This cvinces
a strong natural feeling for language and makes the assumption
that learning is merely the establishment of a scries of con-
ditioned reflexes appear prcpostcrous. A conditioned reflex
or any other form of physiological process can never be creative,
but there are numerous instances where children invent a
language for use amongst themselves; sometimes, but not
always, founded on adult language. The influence of subjective
selection is shewn in the relative numbers of the different
parts of speech which occur in a child’s vocabulary. As
compared with an adult a child uses relatively more verbs,
1.6, words expressive of action, and relatively less adjectives.
Thus it has been estimated that an adult’s vocabulary contains
eleven per cent, of verbs and twenty-two per cent of adjectives;
whereas a child of three years employs only five per cent of
adjectives but twenly per cent of verbs. (4)

It is now time to turn from the acquirement of language
by children to the question of the psychology of language
in general; only there is no language in general, there are
only languages. It is most unfortunate that writing was ever
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invented, or grammar discovered, for both of these confuse
the psychology of language. The ideal language for our
purpose would be one which had never been reduced to
writing. The written word exercises a tyrannical influence
over the spoken word in literary languages, owing to the
prestige of the writers., Whilsi the spoken language goes on
evolving the written word remains comparatively fixed. But
writing is a mere attempt at a photographic reproduction of
spoken language and quite external to it. The most original
treatment of the subject is that given by I'. de Saussure in a |
work called Cours de Linguistique générale. (5) He points out
that language is both a product of evolution and a social
institution and works out both these ideas in a highly suggestive
manner. We must distinguish carefully belween what is
inborn in a language from that which is conventional. At
first sight it might appear that our vocal apparatus is made
for speaking, much as our legs are intended for walking.
But gestures could equally well have been employed, or some
other visual forms, as in the manual language of the dumb, or
even tactile motor imfpressions as with blind deaf-mutes. In
the latter case the ‘speech centre ' in the brain would have to
be located in the motor area of the cortex. What is natural
to man is the faculty prompting him to employ a set of signs
to denote ideas and objects, or the power of symbolization.
The process of symbolic thinking however, must not be
considered as a mere juxtaposition of a symbol and an idea,
much as a label is stuck on an object. The unity of signifier
and signified is a very special and intimate one; a solidarity
with two aspects. Combined with this there is the innate
tendency to give expression to our emotional states by cries
or gestures, or some other variety of movement. We shall
deal first with the contribution of emotion to language.

Sir Richard Paget (6) has propounded a theory of the origin
of speech according to which gesture and the movements of
articulation are the important elements, and phonation is
simply an accident, “ It is to the movements of arliculation
that we must go—not to the intangible sounds—if we would
discover the riddle of human speech.” He believes that there

~ H
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is an inborn association between the movements of a man's
hands and mouth. The original form of expression of a man’s
ideas was bodily pantomime and the mouth and iongue
movements unconsciously copied these. Every bodily gesture
was accompanied by a sympathelic mouth gesture, and when
a man desired to make others attend to him he made an
unconscious emotional cry by forcing air through the mouth.
In course of time the hand gestures fcll into abeyance as the
hand was required for other purposes; and only thHe mouth
gesture and the ensuing phonation were much in evidence.
The particular sounds that would result are entirely accidental
and determined by the shape of the mouth cavity resulling
from the tongue and lip gestures. In some such way as this
Paget thinks that all primitive roots of words have a natural
gesture meaning which a clever anatomist and plonetician
could decipher. And it would seem to follow that all languages
must have common roots which have been disguised and
corrupted by usage. In this sense there might have been a
time when the whole earth was of one language and one speech
as conceived in the story in Genesis. Whilst, however,
philologists deny the common origin of the roots of all
languages, the insistence on emolional expression as one of
the fundamental bases of speech gives the theory a certain
psychological validity.

The importance of emotional expression as one of the roots
of language has long been recognized. There are for example
some aboriginal races who cannot carry on a discussion in
the dark ; they must light a fire to see one another’s gestures
and facial expression, But what is sometimes overlooked is
the fact that emotional expression cannot become language
unless it is in some way symbolized. Emotions are expressed
in some form of movement which renders them visible to
others. But with children such movements are inchoate and
involve the whole body. Gradually they become more

: restricted and definite, and so more expressive. At the
highest stages of language development the emotions may
be expressed by differences of intensity, pitch and timbre
in speech, accompanied by gestures, so that a good actor
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can simulate very dclicate shades of feeling. Yet, as some
emotions are too intimate to be communicable, part of our
affective life remains inexpressible. TFor there are deep
emotions so profound as to preveni us from symbolizing
them ; and others so vague and flecting as to be too subtle
to grasp in language even by the great mastcrs of language,
the poets. In ordinary conversation our affective life is
expressed, not by words, but by gestures, inflexions, in-
tonation, rthythm, etc. As Professor H. Delacroix has so well
‘expressed it: " Donner le ton justc avec ses intensités, ses
assourdissments, P'allongement, 1'élevation des syllabes ct des
mots, mettre Vaccent, s’arréter, ralentir, accélérer, faire
ressortir ou escamoter, telle est 'oeuvre du sentiment ,"

When our spontaneous cries and mimicry are seen to serve
their purpose we repeat them for the purposes of communica-
tion. Thus a child first cries because he feels pain ; and when
he perceives that this is understood he thereafter uses such
cries to swmmon others to his aid. What was originally a
mere expression of feeling becomes in this way a sign; and
in a similar manner gestures and other involuntary movements
become conventional symbols. We employ them to express
what we wish to express after having previously used them to
express what we were unable to express.

To propound the psychology of language would be to write
the history of social groups. For language is above all else
a social product. It is by means of this institution which
society has created that the individual is able to exercise his
inborn language faculty, his tendency to employ symbols.
The constraints of society model the habits of its members
and so breed common habits of thought and specch. Individual
experience is thus both dominated and sustained by the
traditional institution of speech. DBut we must always
remember that a society of individuals could never produce
anything unless individuals themselves were creative; so
that the growth of language assumes that changes are intro-
duced by individuals and adopted by society. We are apt to
think of institutions as something material, overlocking the
fact {hat what gives them form and significance arc the ideas
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and aspirations implied in them, which the material forms
merely help to perpetuate. In the same way a language is
a purely psychical entity existing independently of individuals
and yet embodied in them, just as the rcality of a symphony
is mdependent of the particular manner of its exccution.
On the other hand there is something entirely individual
about the word as opposed to the language of which it is
part. For a word is a psycho-physical existent ; something
uttered or heard, or in some other way expressed. It exists
only momentarily. No doubt a word and a language both
imply each other, for a langnage is necessary in order that
the word may be intelligible and words are essential in order
that a language may embody itself.

In considering the psychological function of words it is
essential to confine ourselves to oral words and ignore other
modes of communication. Now an oral word implies a hearer,
even if the hearer should be the speaker himsell. The acoustic
image is intimately united with the act of phonation so as
to constitute a unity. But a word obviously implies some
concept, without which it would have no significance whatever.
We may call the acoustic image (together with the phonation)
the signifier, and the concept the signified; though it must
be admitted that these names are awkward. It will be
observed that both the signifier and the signified are psychical.
When we say that a word is a sign or a symbol it is necessary
to bear in mind that the sign has this double nature, If either
aspect is omitted the other is a mere psychological abstraction.
A spoken chain of sounds no matter how they are connected
is simply a physiological phenomenon entirely devoid of
psychological meaning, As we have seen it is impossible to
understand the phenomena of aphasia on a physiological
basis. The symbolic signification of language resides in this
bond of union between the two psychical elements, whereby
reference is made to something external to both of them.
Images have no signification apart from the concepts and
these latter could get no purchase on the world without the
former. The bond of union between the two, which con-
stitutes a sign, is entirely arbitrary except in the rare case
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of onomatopoeic words. And this sign of course, always
refers to something which is ncither the image nor the concept.
Tt is such external reference which makes it a symbol.

Difficulties frequently arise in psychological discussions from
the confusion between a mental image and a concept. What
distinguishes the two is the fact that a concept unlike an
image, holds in solution a number of judgments. Such
judgments are gradually crystallized out as thinking becomes
more definite and speech develops. The latent judgments
always assume relations between concepts, so that there is
a sense in which it is trae to say that any concept virtually
involves all others. When an idea arises all other ideas exist
potentially in the mind. Plato’s doctrine of reminiscence
whereby all that a man is destined to know he has already
known but forgotten is simply an inverted way of expressing
this truth. Owing to the close relation between thought and
language it follows that when a word is formulated a whole
language exists in potentiality. We must also bear in mind
that an image, with its associated concept, only has a symbolic
significance because it is not taken for what it appears but
for what it suggests. It is this representative function which
is the essence of a system of signs or symbols.

We thus see that the fundamental part of the language
faculty is the power to understand and employ signs or
symbols. The written word, as we have indicated, is a bar
to understanding the psychological significance of language.
For much of the value of words resides in difference of
intonation and the associative context in the mind of the
speaker or listener. The universe of discourse which words
inhahit is responsible for their meaning. Even the earliest
words of a child, as we have seen, are sentences; and an
isolated word is a mere abstraction, having no independent
existence except in the pages of a dictionary. All the difficulties
arising from the physiological view of aphasia may be referred
to the misconception that words have an existence apart from
a context. If a foreigner only knew the meaning of the word
*love ’ from a dictionary how could he understand the following
passage from a letter of the poet Cowper to his cousin Harriet ;
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“So much as I love you I wonder how the deuce it has
happened that I was never in love with you .

When a person speaks he produces, as it were, a ribbon of
sound. In early Hebrew manuscripts the words are written
without spaces between themn and the sentences are not
divided from each other. This is an exccllent pictorial
representation of spoken language, except that to represent
it more accurately all the letters should run into one another
or be continuous. In listening to an unknown language there
is no method by which we can cut up the ribbon of sound
so as to distinguish the separate words. Perhaps it may be
thought that this difficulty would not occur with onc’s own
language, and that a sensitive ear could pick out the separate
words. But this a pure blunder.

There has been a controversy as to whether English poetry
consisted of ‘ quantity ' verse in which long and short syllables
oceur, or ‘ stress verse ’, composed of strong and weak syllables.
Mr E. W. Scripture (%) submitted spoken verse to experimental
investigation to decide this point. A person speaks into a
tube and the movements of the air are recorded on a paper
by a light lever attached to a membrane; whilst a {uning
fork records the time, It is found that the record of speech
thus obtained is without breaks. It does not rcscmble 3% any
way the printed text, nor does the record give any indication
of what the ear is supposed to hear. “ Anybody with a
prejudice can be made to hear anything; all that is needed
is to create the proper expectation”. What gives verse its
distinctive quality is a combination of four elements, quality
of enunciation, loudness, duration of vowels or consonants or
_ combinations of these, and differences of pitch. Long syllables
are often louder, more precisely enunciated and higher in
pitch, so that what we call length may be due to melody,
whilst the records do not shew that long syllables are actually
longer as regards time of utterance. Except where pauses
are deliberately made speech is a course of continuous action,
not a series of disconnected words. Just as the foot strikes
the floor at regular intervals in dancing, but these strokes
are only phases in a continuous movement, so speech is a
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smooth flow of sound. Graphic records obtained, in the way
indicated, shew not the faintest trace' of any division into
words nor, it may be added, of verse into feet. Still less do
the single letters sland out within a word. In fact it has been
strongly maintained that metric syslems are purely artificial
systems of treating printed verse and have no counterpart
at all in real speech.

It is evident from what has now been said that if we are to
understand the psychology of language the study of words
is misleading. For the same phonetic section of sound may,
by differences of context, express very different ideas. This
is true even when there are no differences of intonation or
emphasis to mark the distinction, as when we speak of
‘adopling a fashion’ or ‘adopting a child’. In fact the
identity of a word in speech, as opposed to that of the printed
word which is an artificial identily, exactly corresponds to
those other identities where the material is unimportant but
the samencss is psychical. We speak of the same street,
though from one generation to another all the houses may
have been completely rcconstructed from new material and
the road completely changed. Similarly, we refer to the same
train though all the rolling stock has changed and the engines
are of a new type. In all these cases the identity is obviously
not material but is founded on certain conditions te which
the accidental matter happens to conform. The identity is
real enough and has a material embodiment but is in no sense
itself a material identity. Linguistic identity has a similar
meaning, being founded not on the same material but on
certain psychological conditions. These considerations, by
themselves, if we had no other evidence, would be sufficient
to render absurd the idea that word images are somehow’
stored in the brain. Tor since the identity of a word with
prior examples of itself is an identity of conditions we have no
use for permanent images to safeguard the identity.

This idea may perhaps be rendercd a little clearer if we
compare the words of a language to the pieces in a game of
chess, though it must be admitted that the analogy is very

"rough. A particular piece of wood or ivory may have a
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certain form and we call it a Knight or 2 Queen. But should
it be lost or broken any other object may be used in its place
and the game in no way suffers. What makes a Knight or
Queen is obviously not a particular shape or material but a
certain assigned value, Such value makes any Knight identical
with any other, Should Capablanca’s suggestion be adopted
of a board with a hundred squares and new pieces, the values
of all the pieces will antomaticaily change. It must further
be remarked that the effective value of all the pieces is
changing all through the game. And, whereas, in chess the
values may perhaps be regarded as static at any moment of
the game, in a langnage the values are always dynamic.
When we are considering the psychology of language the
notion of identity is closely bound up with the idea of value,

To this notion of linguistic value we must now devote
some attention. A child learning to speak or a man learning
a new langunage is engaged in acquiring a system of values.
For this rcason schoolmasters have learnt that the only
effective way of learning a foreign language is lo employ the
‘ direct’ method, However well the grammar is known or
the vocabulary extended the language is never learnt, but is
always artificial, until we feel our way into its values by using
it in the same way that the linguistic group does.

Language is, then, a system of pure values embodied in
a system of purely arbitrary signs. Economists distinguish
between exchange value and utility value; and the same
aspects of value can be found in language. Thus a chair
has a value to a manufacturer because he can exchange it
for cash, that is, its value is determined by dissimilar things ;
whereas it has a different sort of value to the purchaser who
compares it, for his purpose, to other chairs or sofas, that is
to similar things. Similarly words possess a value in that they
can be, as it were, exchanged for ideas; but they can also be
compared with other words. We may call the former value
their significance and the latter their linguistic value; and
it is obviously impossible to separate these, though we may
analytically consider them apart. The above distinction can
perhaps be better realized by means of an example. The
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French word moutor has the same significance as the English
sheep since the same idea is involved, and each is the sign of
the same objeclive reality, a particular species of animal.
"Nevertheless the words have not the same linguistic value,
since the Englishman does not ask for sheep at the dinner
table but for mutton. As the word sheep has another word
with which it may be comparcd whilst the word mouton has
not, there is a difference in the linguistic value. Within any
one language the words which express synonymous ideas
limit one another’s application, for if the synonymous words
did not exist all the significance would reside in one and the
same word. In a somewhat similar fashion all the words in
a senlence limit or enrich the rest, and it is evident that
linguistic values are almost entirely a matter of coniext.
And further, it is the linguistic system as a whole which
influences the values of all the expressions in it.

What has been said about words is equally true of the
grammatical system of a language. The value of a plural in
English is not cquivalent to that in Greek or Hebrew since
these latter have a dual {orm which expresses part of the
value of an English plural ; and Fijian has a dual, a trial,
and a plural, Again, distinctions of tense in grammar as
representing time relationships do not exist in Hebrew. The
verb has two forms signifying completed or uncompleted
actions. With these forms distinctions of time can be repre-
sented from any particular standpoint. So we sec that, what
might have been regarded as an essential feature of language,
if we confined ourselves to Indo-European tongues, is but an
accidental point of view. It is evident that the point of view
in these languages is somewhat different from that in English.
Thought, like spoken language, is originally an amorphous
mass in which certain divisions are made to correspond to
separate ideas. These separate parts are sometimes, but by
no means always, provided with linguistic signs to enable us
to make ourselves intelligible to ourselves and to others.
The stream of thought and the phonic strcam are both split
up into corresponding systems, so thal the ideas signified
and the system of significrs more or less correspond. It is

n
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doubtful whether sysicmatic thinking could go on, and it is
certain that it could not go far, without the corresponding
signs., TFor without them it would be nebulous or hazy.
This is the element of truth in the controversy which raged
in the nineteenth century as to whether language was necessary
for thought.

Both idcas and the phonetic material in which they are
expressed thus constitute systems and it is this which gives
them their psychological values. Such values, as we have
seen, being purely relational can be modified by modifying
the context. This is true of each system taken separately.
Bul a linguistic system implies both series intimately fused
into one; and such unity engenders a new system of values
ditfercnt from either. This latter system constitutes the
cffective bond belween each signifier and what is signified,
Though the signified and the signifiers, cach taken by them-
selves have a purely relational value, their combination into
a unified system yields values which are concrete and, more
or less, self-sustaining. Il is this linguistic system of values
as a whole, exisling in a person or rather in a group of persons,
which resists change and gives a language a certain measure
of stability. Whatever language we examine we find 1ihis
constitutive feature, a complex system of values in equilibrium
in which the parts condition one another. F, de Saussure to
whom we owe this conception of language as a system of
values expresses the idea thus: ‘‘ La langue esl une forme et
non une substance . By this Aristotelian dictum he desired
to call attention to the fact that the values in a language are
just as immaterial as the values in a work of art.

For purposes of exposition it has been necessary to consider
the relational values of a language as though thought was
purely linear. Since the words of a sentence must be uttered
in time, or written one after another, the chain of words
unrolls itself in a linear fashion. FEach word, as it comes,
has relations with the rest, and the corresponding values
arising from such a linear relationship. But words have
other relationships and consequently other values. Just as
we can speak of the thread of thought so we can, in a more
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appropriate metaphor, consider the fabric of our thinking, in
which the threads form the warp and the woof. Each word
is the cenire not only of a linear series but has associative
relations with a wide range of other terms, which are not
necessarily present in consciousness when a sentence is uttered.
This large array of potential associates, present subconsciously
when a word it uttered, is responsible for a further set of
values in which the word is enshrined. So that the full meaning
of a sentence is largely potential rather than actual, and the
associative connections being different in different people give
a different colouring to the whole. Such associative relation-
ships breed a new set of values peculiar to each person.

1t was said previously that a language was a social institution,
but up to the present we have confined our atiention mainly
to its development in individuals. Tt is desirable at this
point to emphasize the social aspect. For any language is
the common work of a linguistic group, who impose it on
successive generations. Each language as has been aptly
said, is a historical variation on the great human theme of
language. We have seen that a language is a system whose
parts interpenetrate and maintain each other by their solidarity.
Such a strongly organized system of values, pre-existent as
far as any individual is concerned, impresses itself on the
thought of each one, and like other stable institutions can
only be modified by a process of slow evolution. The evolution
of a language as a social institution is to a certain extent
fortuitous. Its complexity and arbitrary character resists
‘change, since there is no better defence against reasonable
change than to be unreasonable.

As regards the complex character we have to consider not
a single but a triple evolution. For a language consists, as
has been previously shewn, of a phonetic system or the phonic
material, a vocabulary in which this material gets definite
form, and a morphological system comprising the grammar.
Each of these has separate characteristics, and modification
may ensue from any of them. It is by ignoring this extreme
complexity and considering language as a single system that
innumerable difficulties about the psychology of language and
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the nature of aphasia have arisen. A word is a totalily of
functions, combined in the effort to communicate, by which
a person speaking utilizes the inslitution of language to
express his personal thought. Theories of aphasia which
regard words as simple phonic or acoustic objects and overlook
the fact that words arc combinaiions of sound, sense and
grammatical relationships are bound to be futile. And the
hypothesis of cerebral localization is a striking example of
the error due to over simplification.

As regards the arbitrary and illogical character of language
this is doubtless true of the great majority of speakers, who
perpetuate routine by blindly following tradition. Yet as
Mons. A. Sechchaye (8) points out, there are artists and geniuses
in language who impose their views on a whole people and
in this way determine what [orm the system shall take.
Language does not, thercfore, express the sponiancous indi-
viduality of the person speaking and is not subject {o every
passing whim. The ordinary person cxpresses his thought
and feeling in ways delermined for him by artists in langnage,
who are the persons who make the tradition. Ordinary
people find a system ready made and submit to it. This
tradition however, by its resistance Lo spontancous arbitrary
changes, enables the ordinary speaker to express himself
more accurately, and to feel more finely, than he would do
if he had to create expressions for himself. Artist's creations
become part of the linguistic system of values and general
convention enables them to survive. It is only by following
the beaten track, and utilizing the landmarks already made,
that the average individual is able to express himself freely
and to utilize logical and other distinctions that he would be
powerless to make for himself. In so far as a Shakespeare or
a Dante is responsible for the evoluiion of a language it ceases
to be entirely arbitrary. Nevertheless, for the majority of
speakers in the world at large, it is no doubt true that the
evolution is the result of a multitude of arbitrary and illogical
causes.

There is a prevailing idea of long standing that a language
in some way expresses the soul of a people, and, as a conse.
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quence, that we may by cxamining the language infer the
inherited characteristics of a race. But if this is intended to
mean that a particular tongue is a vacial attribute much as
the shape of the skull or the colour of the skin it is a blunder.
The Greek word idiom (idioma=a special custom) gets nearer
to the correct view, for a language is a habit not a racial
peculiarity. Diversity of race is no bar to the existence
amongst a nation of a common tongue. The causes which
determine the spread of a language are sociological, political,
etc., and not primarily psychological. Unity of race is only
a secondary factor in determining what a national language
shall be. And it is to social, political or religious unily that
we must look to find the causes that establish a linguistic
community. Conversely, linguistic unity is one of the most
powerful factors in creating a natlion out of diverse racial
groups, as we see exemplified in the melting pot of the United
States of America,

It is very dangerous to infer the mentality of a people
from their language, either its vocabulary or its siructure.
No doubt the genius of a people tends to preserve certain
forms or words once they have been adopted, but there is
hardly a characteristic of any language which cannot be
paralleled in others, however wide apart. As Mr A. M.
Hocart (g) has pointed out, as a result of his study of the
South Sea islanders, many things which appear strange to
us in their Janguages have exact parallels in our own. Thus
the Fijians have different possessive pronouns in such phrases
as ‘my coat’ and ‘my bread’. DBut does this mean that
they are less capable of discerning identity in difference or of
generalizing ? Not at all ; for we have exactly this peculiarity
since we have words for a bull, a cow, an ox, a calf, etc., but
none for the species except ‘cattle® or ‘kine® which are
collective terms. Again the South Sea islanders have nine
different names for the coconut at different stages of its
growth ; but it would be a mistake to attribute this to the
richness of their language or power of discernment, since it is
merely an expression of the fact that at each stage it has for
them some practical utility. Englishmen who reside in those
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parts adopt some of these terms for such as are of practical
use to them. These same islanders have different words for
different operations which we do not dislinguish, such as
cutting a yam lengthwisc or crosswise ; but then there is a vital
difference in these processes for planting. In a similar fashion
Mr Bertram Thomas the explorer has pointed out that if you
ask an inhabitant of Southern Arabia to describe a particular
tand he will inevitably refer to its water supply. But who
could fail to do this in such a climate ? '

The fact that a language is primitive, though it would be
hard to define what is meant by primitive in this connection,
is no more an indication of a low mental development than the
use of stone implements where iron has never been thought of.
A primitive man might with apparent justice accuse us of
having more words than ideas and point to such examples
as end, finish ; begin, commence ; god, deity, etc. Of course
it is not possible to understand these redundant words without
a knowledge of the history of the nation; and similar
peculiarities or deficiencies in primitive peoples may also be
duc to historical causes, mixtures of peoples and so on. We
are too apt to build theories of mental development on the
peculiarities of vocabulary among primitive peoples, forgetting
that those who are not infercsted in certain things do not
require words for those things. Thus, as Mr Hocart says:
*What a European, continually using a savage language,
wearies of is not the excess of minute distinctions, but the
vagueness of concepts so wide that they cannot convey the
distinctions which he takes an interest in and which alone
makes conversation worth while to him; he cannot speak of
trees without including all plants; he cannot take the birds
and leave the bats and butterflies ; he has but one word to
use whether he is discussing ambition, rivalry or jealousy ;
in translating lialia into English he must consider whether
mad, foolish, simple, idiotic or ignorant will suit the context
because English has no word to express intellectual deficiency
in general. . . . The language seems so poor to him simply
because he insists on saying things that ke takes a detailed
interest in, but not the Fijian, . . . Let bim turn {o planting,
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to handicrafls, and war, and he will find as precise and minute
a vocabulary as he may require ™.

If we now attempt to sum up the contribution that our
study of the psychology of language has made to the mind-
body problem, we shall be helped by an analogy. The material
system of a language consists of the phonic material that is
employed, out of which the vocabulary is constructed ; and
* the grammar may be considered as the analogue of the mor-
phology of organic bodies. Just as material bodies have their
own laws of development so the sonorous material obeys
certain phonetic laws. As soon, however, as we try to
formulale what these laws are we sce that it is not possible
to do so without reference to the mind of the person speaking,
Phonic material is animated by psychical laws, without which
there is nothing but sound and fury, signifying nothing.
There is no doubt, of course, that pronunciation may change
independently of all consideration of sense or grammar, and
the best known of such changes are formulated in Grimm's
law. But such modifications concern only the artificially
isolated elements of sounds within words and, as such, have
little to do with language proper. What thesc changes are
due to has led to much speculation, but they are most probably
the result of social habit. It has been supposed that certain
races have a tendency to produce diverse sounds, but there is
no reason whatever to suppose the vocal apparatus varies with
race. A group of German babies brought up in England by
English mothers would have their foster mother’s pronuncia-
tion, For the same differences of pronunciation are apparent
in smaller local groups within a linguistic unity as differences
of dialect or accent. But a determined effort and education
can change such local variations, as we see in the changes of
accent as the result of easier interconrse between the different
parts of a country.

It has been thought that phonetic changes may be explained
by the law ol economy of effort, i.e. that more difficult
articulations give way to easier. No doubt this does occur
within any linguistic group but it is hard to understand why
one nation should prefer more difficult articulation; and
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moreover it is impossible Lo say what is more or less easy to
pronounce, It is all a matter of custom and habit. What
habit has stamped into a person’s spcech a determined and
prolonged effort can eradicate, And although the process of
phonation becomes almost unconscious, so that we speak
without being aware of the movements of articulation, yet
it never becomes purely reflex. TFor, when we speak, the whole
process is subject to the guiding force of what we wish to say,
and it is under the dominion of this dominant idea that the
phrases are unfolded. In moments of absent mindedness,
when conscious control is temporarily losl, we utter phrases
we did not intend, but we are promptly made aware of them,
shewing that the process is never completely unconscious,
Normally however, our discourse is guided by the prevailing
intention, So that a separation between what is material
and what is psychical in speech is artificial. Just as a living
organism is a mind-body in which the guiding forces are
psychical so a language is a unity in which the material part
is completely under the directing control of the spiritual.
It requires a mind with definite ideas to converl ihe chaotic
babble of sound which the vocal apparatus is capable of
producing into a linguistic system. As far as the individual
is concerned he is helped to the acquisition of this system by
virtue of his membership of a social group in which the system
is strongly entrenched.

Professor H. Delacroix (10) who has dealt with the
psychology of language in his admirable work Le Langage
et la pensée thus describes what a child has to do in acquiring
language values in his mother tongue. * L’attitude mentale
de l'enfant qui comprend ot qui parle doit donc s'élargir
jusqu’a la mesure de cet univers logique et verbal. Analyser
la continuité sonorec du discours entendu, décomposer la
phrase, des flexions, déduire les relations logiques, retenir
dans une appréhension simultanée cetle mélodic évancescente
et qui se construit & mesure qu’elle s'évanouit, construire au
fur et & mesure un ensemble sur des éléments qui disparaissent
au fur et 4 mesure, faire une synthése en méme temps qu'une
analyse, aller de l'intelligence de I'ensemble 4 I'intelligence des
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éléments et vice versa, tel est le jeu d’opérations fort complexes
qu'a parlir d'un certain degré et sous une certaine forme la
comprehension du langage met inévilablement en oeuvre .
This summary expresses but part of what any language
involves; and makes it preposterous lo suppose that any
activity short of a creative and regulative intelligence has been
at work, and is perpctually at work, in forming the system of
values which constitute a language.

Thus we realize that verbal symbols are not merely sounds
taking the place of things, A system of wordsis only a language
when the mind is capable of perceiving in their succession a
simultaneous unity which itself has constructed. It is the
essence of symbols to break with the things they represent ;
to consiruct a network of relations, to effect operations on
the relations of the things signified and to justify assertions
about such relations. All such operations, though conirolled
by objective reality, are operations by thought on thought,



CHAPTER VI
THE PSYCHOLOGY OF TEMPERAMENT

TvER since classical times there has persisted a belief in a
direct rclation of the body to the mind, the temperamental
relation, according to which the mind is a reflection of the
constitution of the body. This doctrine arose in a peculiar
way and is an illuminating example of the persistence of
psychological error resulting from discarded physioclogical
beliefs, The Greeks believed that the universe was composed
of two pairs of opposites, namely ihe hot and the cold, the
moist and the dry. These opposites were the essential qualities
of the four elements, fire, air, water and earth. Empedocles
thought that these elements were also the components of the
human body, and that disease was due to an excess of one
or the other of them. The most famous physician of antiquity,
Hippocrates (460-377 B.C.) (1), taught, however, that the
body was composed of four humours and that health consisted
in a harmouious blending of these. There is some doubt as to
what these humours were, but usually they were enumerated as
blood, phlegm, yellow and black bile ; though in the writings of
Hippocrates the first two are the most prominent, whilst other
authors included a watery humour instead of one of the biles.
Half a millenium after Hippocrates the other classical physician
Galen, though he disagreed with the philosophical basis of
the former, believed strongly in the doctrine of temperaments.
He wrote “ Those who think that the soul is not helped or
hindered by the temperament of the body have nothing to
say of the differences between children and can give no reason
for the diversity which makes some bold and others cowardly,
or some intelligent and others stupid.” (2) This is the doctrine
of temperament in a nutshell,

Amid all differences that arose there was agreement on

130
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one common principle, that health is a harmonious mingling
of these constituents, whatever they are. Nobody was quite
clear as to what was to be meant by ‘ harmonious’ or what
was implied in ‘ mingling ’, but this did nothing to prevent the
doctrine from spreading over the civilized world. As there
were four elements and four humours in the body, there must
be four temperaments ; for the mind is a reflection from the
body. And to this day we have the sanguine, the bilious, the
melancholic and the phlegmatic, each corresponding to one
of the classical humours. The difficulty of shaking off this
number four is shewn by the fact that Kant, who held the
Greek view, derived the number, not from the elements, but
from the syllogism. As this had four figures there could be
four temperaments only, not any other number. Richerand,
an eighteenth century physiologist, added a fifth, the nervous
temperament ; and this was a distinct advance. For, by the
introduction of the nervous system the functional view of
temperament was emphasized, He meant by a nervous
temperament the sensibility to impressions on our organs,
which could be weak or strong. Though I have called this
a fifth class, it would perhaps be better to say that it was
a qualification of the other four, since he describes sensi-
bility to impressions as varying with the sanguine, the bilious
and so on. (2)

An ingenjous recent attempt has been made to derive the
four temperaments from two main roots, depending on a
person’s powers of inhibition. Some people seem to lack this
power and react with unusual vigour to any situation. Such
are the hyperkinetic, who are characterized by exaltation,
irritability or psycho-motor excitement. The extreme examples
are very violent and threatening, and in pathological cases
this lack of inhibition may develop into the manic—depressive
psychosis, Ordinarily, however, such people are braggarts,
conceited, hyper-erotic and suffer from violent fits of destruc-
tiveness or temper. Of this temperament there are two
grades, the lesser being the nervous and the more developed
the choleric. Opposed to these we have the hypokinetic,
who are over inhibited. They respond with difficulty to any .
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situation., Their thoughts and actions are retarded and their
emotions deep and stable. They are apl to worry over trifles,
to brood and to suffer from anxiety. In extreme cases they
fee) life a burden too hard to endure. Of this sort there are
also two grades, the lesser inhibited are the phlegmatic, and
the greater the melancholic. (3)

No important change in the conception of the physiological
doctrine of the temperaments has been made for two thousand
years, except that the emphasis has shifted from the con-
stituents of the body to their funclioning, and that different
constituents have been evoked. From the time that the study
of the nervous system began to be pursued there has emerged
a tendency {0 consider temperaments as being due to its tone
or function rather than to its structure. But with the dis-
covery of the ductless glands there has once again arisen a
belief that the humours, which are now called hormones, are
responsible for the variety of temperaments. There are round
about half-a-dozen endoctine glands, so that there ought to be
this number of temperaments, but the number four is too firmly
fixed to be so easily dislodged, except in favour of the number
iwo corresponding to the Greek opposites. Besides, the number
of endocrine glands may be increased by future research, unlike
the four Greek elements which were eternal and immutable,

According, then, to the view which we have inherited from
the past and have re-adapted to meet modern physiology,
temperament is a part of man’s innate constitution ; the effect
of his bodily organs on his character. The fund of tendencies
which express his emotional mode of reacting, the tone of his
organs, the general dircction of his vitality ; all of these are
nowadays said to be determined by the hormones sccreted by
his endocrine glands; and these are his temperament. This
doctrine reached its culminating point when Dr L. Berman
wrote a book with the title, Glands regulating Personality.
According to him the “* Chemistry of the cell is the chemistry
of the soul ’, whatever that may mean. We are, in fact,
gland controlled marionettes. Just as a dose of alcohol may
make a man happy, or a dose of cocaine make him feel that
there are no obstacles in the world, so doses of internal secretion
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may determine his temperament and thereby his personality.
Dr Berman (4) informs us that * the grey matter of the brain,
the glands of internal secretion, the pituitaries, the pineal,
the thymus, the thyroid and the parathyroids, the liver and the
pancreas, the adrenals and the sex glands, constitute the core
of our personality, because they are the mediators between
the individual and the environment. There is nothing in an
environment to which they are not sensitive and respousive.”
Now this is a bit unfair, for the nervous system and the
digestive organs are smuggled in to help out the endocrine
glands in regulating our personality. The functions of the
nervous system have already been fully dealt with in earlier
chapters. What we arc now interested in is the theory that
our temperaments depend on the hormones secreted by the
internal glands.

The thyroid and the adrenal glands are the two about
which our knowledge is most definite, Thyroid deficiency
leads to stunted growth and may produce meclancholia, and
the complete absence of the gland is accompanied by idiocy
or mental deficiency. The general mental depression which
results from lack of functioning of the thyroid, and the stunted
growth may be relieved by thyroid exiract. It is believed
that the function of the thyroid hormone is to handle the
iodine which enters the body as food, producing a compound
which regulates the level of energy production in the cells of
the body. As to the adrenals, their hormone serves to stimulate
the liver to discharge its sugar, which again is an energizing
substance necessary for muscular activity. So that the
purpose of the two chief endocrine glands is to regulate, not
personality but the chemical energy of the body. It does not
add very much to our psychological knowledge to learn that
in order to face the world efficiently our bodies must somehow
be provided with the means of energizing the food we take
in ; and this would seem to be the main function of the ductless
glands. More to the purpose is the function of the sex-organs,
acting as endocrine glands, It is said that femininity depends
on the elaboration of substance secreted by the ovaries, and
that in this way adolescence and other changes may be
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explained, Similar influence is said to be exerted in men by
the secretions of the prostate. But all these organs have been
shewn to do is to stimulate the full growth of certain secondary
or sex linked characters.

Certain drugs, such as alcohol, morphine, or cocaine, influence
psychic events in one of two ways, either by exciting or
depressing our general affective tone or changing the psychic
tempo. On this basis Professor McDougall (5) builds an
ingenious argument to shew how the endocrine glands are
the regulators of temperament. ‘' If a man possessed an
organ whose metabolism generated alcohol he would, whenever
this organ was stirred to increased activity, exhibit a change
of temperament of the nature of alcoholic intoxication ; for
drunkenness in its milder degrees is nothing but a temporary
modification of temperament through the influence of alcohol
on the processes of the brain. It is probable that every tissue
of the body contributes to determine temperament in this
chemical fashion, But certain tissues are of vastly greater
influence than others. Chief amongst these are the ductless
glands,” This attractive theory loses a good deal of its force
when the mental effects of alcohol and similar substances
are taken into account. Alcohol has a sedative effect, and
therefore removes emotional inhibitions; but if it is taken
conslantly this effect passes off and the dose has to be increased.
The danger of alcohol and other drugs lies just in this, that
frequent use necessitates an increase in amount to get any
mental effect at all. It must be remembered that adrenalin
and secretions of the other endocrine glands are produced in
very minute quantities, necessitating delicate chemical tests
for their detection. If, then, they produced any mental
effect this would long since have worn off and the glands
would have to produce constantly increasing quantities. Their
physiological effects are no doubt very pronounced and
important, but it would be as reasonable to expect us to taste
the saliva which is constantly meoistening the mouth as to
suppose that hormones can elfect our conscious experience.

There is, in addition, physiological evidence which negatives
the supposition that temperament is delermined by glandular
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activity,  Professor W. B. Cannon (6) studied experimentally
the bodily changes associated with emotion in animals ; more
especially the effects produced by adrenalin. He shewed that
the excitement produced by such emotions as fear or rage
affects the autonomic nervous system, and through the
impulses thus produced the adrenal glands are stimulated to
activity. The adrenalin, which is secreted into the blood in
this way, stimulates the liver to produce sugar, increases
the force of muscular contraction, hastens the clotting of the
blood and increases blood pressure. The body is thus placed
in a more favourable position and has a greater supply of
availahle energy to cope with some threatened danger. Exactly
similar results are produced by violent pain, Now in a state
of nature fear or rage or pain would call for pugnacity, flight
and other violent exertion. The body is thus automatically
regulated to cope with such situations. Incrcased blood sugar,
an adapted circulation and rapid clotting are all favourable
to the preservation of the animal which can produce them,

At first sight this scems to support the thecory of James
and Lange, that emotions are nothing but the reflex effect
in consciousness of such internal visceral changes. But a
closer consideration shews this to be unfounded. For, as far
as the visceral accompaniments are concerned, including in
these the secretions of the adrenal and other glands, there
appears to be no difference in bodily activity corresponding
to differences in the emotional state. Both fear and rage,
- for example, stop gastric digestion, and so will joy, if intense
enough. As Professor Cannon says: ‘“Any high degree of
excitement in the central nervous system, whether felt as
anger, terrar, pain, anxiety, joy, grief or deep disgust is likely
to break over the threshold of the sympathetic system and
disturb the functions of all the organs which that system
innervates . Making due allowance for the physiological bias
of this statement, we may infer that there are no differences
in the reactions concerned or the effects produced which would
justify us in believing that emotions are the result of physio-
logical action. However various the emotions, the internal
bodily reactions are, as far as we can tell, exactly the same.
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And moreover the visceral effects are almost entirely uncon-
scious ; as we should expect them to be.

There are other unconscious effects associated with emotional
states, but not confined to them any more than the visceral
changes are. If two regions of the skin, one of which is rich
m sweat glands, are connected through a galvanometer a
deflection will ensue, indicating a difference of potential with
a corresponding current, The current gradually subsides.
But if any cmotional excitement occurs, such as anger or
annoyance, or any disagreeable or sudden sensation, such
as a flash of light or a pin prick, the initial deflection increases,
shewing that the potential difference has increased. The same
result is produced if the person thinks of any past pleasant
or unpleasant experience. A similar state of affairs is also
brought about by any mental effort, such as working arith-
metical problems, or producing word-associations, The
phenomenon has received the name of the psycho-galvanic
reflex. It has been explained by Dr D. Wechsler (7) as being
due to the sccretion of sweat. When the original current
traverses the sweat glands there is an accumulation of ions at
the membranes of the glands, producing an opposing electro-
motive force. Any emotional or mental effort which affects
the body leads to renewed secretion, which swecps away the
polarized ions and so increases the difference of potential
once again, The psycho-galvanic response thus indicates that
the glandular mechanism is capable of adjustment to meet
any demands which the body may make on it. It should be
carefully noted that though the mechanism is entirely physio-
logical it is nevertheless regulated by mental occurrences.
So that even the metabolism of the tissues seems to be
dependent on mental events; thus providing a farther
illustration of what we learnt in earlier chapters of the primacy
of mental forces in the mind-body relation.

As there is little physiological justlification for assuming that
emotions are determined by the products of endocrine glands,
there is still less for supposing that temperaments are thus
determined. We may, if we choose, suppose that tempera-
ment is somehow dependent on the bodily organism. What
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a psychological theory has 1o explain, however, is the varieties
of temperament, and {or this physiology offers no sort of help.,
For pathological cases give no manner of assistance in this
difficulty, merely telling us what happens if the glands refuse
to act, The position is exactly similar to what happens if
a man is deprived of cerlain vitamins in his food. Sooner or
later he will starve, but in the meantime he will become
depressed or irritable and morose. Are we to say that a
particular vitamin is the determiner of satisfaction or serenity
because the lack of it in food results in the opposile emotions ?

Before endocrine glands were discovered the most generally
held view was, as was previously said, that the nervous system
was responsible for temperaments; and this belief, as we have
seen, may be combined with a belief in the efficacy of hormones
for the same purpose. The first opinion, held by the physiol-
ogist Henle, was that the tone of the central nervous system
determined temperament. But variations in tone, even if
the conception was definite instead of being vague, would
only account for variations within a single temperament ; if
they accounted for anything at all in the mental sphere.
And the explanation we require must account for varieties
of temperament. It has been suggested that the intensity
and speed of nervous impulses furnish the ground for differences
of temperament and, in fact, IFouillée (8), in one of the best
studies on the subject, uses this as a means of subdivision.
We shall consider the validity of this idea later. Fouillée
based his main classification, not on the nervous system or
any particular set of organs but on the general cellular
metabolism of the body. Metabolism has two phases, integra-
tion or anabolism and disintegration or katabolism. Where
the former predominates we get the sensitive type, and
predominance of the latter yields the active {ype of tempera-
ment. If these are combined with the nervous properties of
intensity and speed of reaction, we get four main types of
temperament, 7.e. sensitives with quick rcactions but feeble
responses, sensitives with slow reactions but intense responses ;
and so on for the active types. These are ingeniously related
to the four classical varieties of temperament. Thus the
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sensitives with quick reactions are the saunguine type, the
actives with prompt and intense reactions, the choleric type,
and so forth. Fouillée is careful to point out, however, that
the various types are not sharply separated; ““ce qui est
introuvable ¢’est wn pur sanguin, un pur nervenx, etc.”. His
final summary of the types shews the complete bankruptcy
of all this physiological cxplanation, He says * Although we
have taken the bilious as the relatively simple type of the
ardent active, one can be active in another way, i.e. by the
combination of the sanguine temperament with a temperament
moderalely nervous, and a well developed muscular system.
The actives of the temperate regions, especially Celts and
Gauls are in this category. Often also activity results from
a mixture of sanguine, nervous and phlegmatic lemperaments ;
this resultant being common amongst English, Dutch and
Germians.” The literature of temperaments is overloaded with
suggestions of this kind about national psychology combined
with descriptions of various kinds of character; each writer
finding a confirmation of his views in such character studies.
If activity can be produced by any combination of tempera-
ments we like to choose, of what value is the classification ?

The division of personalities into two main types, the
sensitives and the actives, was first suggested by Ribot. (0)
He based himself purely on psychological considerations,
regarding mental life as an alternation of receptive and reactive
states, Those in whom the receptive states were prominent
were the sensitives, In them sensibility predominated, and
they were emotional, being peculiarly susceptible to pleasurable
or painful impressions, meditative or contemplative and {imid.
In strong contrast to these were the actives, in whom the will
predominated. These were rich in energy, bold and ready to
face obstacles. In oppaosition to the former, who were inclined
to pessimisin, these were born optimists. Ribot worked out
this distinction of types in great detail, regarding it as the
first fundamentum divisionis of character,

William James (10) popularized this division into types,
and in his usual vivid and picturesque style called them the
* tender-minded ’ and the ‘ tough-minded ’ respectively. The
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tender-minded are distinguished by a predominating interest
in their own experiences or the inner life, whilst the tough-
minded lay most stress on the outer world or objective reality.
He found this contrast of temperaments, as he described it,
in philosophers, as rationalists and empiricists ; in literature,
as the classics and the romantics, and in mosi other spheres
of activity. James was quite aware that such a sharp division
of types was ‘‘ to a certain cxtent arbitrary ”, as every sort
of permutation and combination was found in real people,
yet he was carried away by his own eloquence. As soon as
we take this distinction, which is ultimately founded on the
difference between the emotions and the will, too seriously,
we begin to find ourselves involved in contradictions. As
a popular mode of classification it is admirable, but as repre-
senting real temperamental types, which is what James
imagined it to be, it will not bear investigation. Ribot, as
we saw above, described the sensitives (the tender-minded)
as born pessimists, whereas for James they were exactly the
opposite, being the true-blue optimists. This is the kind of
irreconcilable opposition which has pervaded the doctrine of
temperaments from its inception, and justifies Mr Shand’s
remark that it has never been lifted out of that loose and
popular status to which its original defects condemned it.
Nevertheless the tendency to a bifurcation of temperamental
types secms to have an irresistible attraction for psychologists
and has been ably supported by Dr C. G. Jung. (xx) He
approves of James’ classification, and finding a similar twofold
division in other writers he concludes that it represents a real
temperamental distinction. His own conviction was {founded,
in the first instance, on a study of morbid psychology, being
thus in the true line of descent from the ancient doctrine.
Through the ages, from the time of Hippocrates and Galen
to the present day, the doctrine of temperaments has rested
" on three pillars, bodily organization, pathological data, and
a belief in opposites. Dr Jung finds his opposites in the
distinction between sufferers from hysteria and dementia
praecox rtespectively. At the outset of the disease, the
hysterical patient exhibits exaggerated emotivity, thus recalling
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Ribot’s sensitives, whilst the dement shews exireme apathy
towards his environment, The encrgy of the one has a
centrifiugal tendency ; whilst in dementia praccox its tendency
is centripetal.

A remarkable change occurs, however, when the illness is
fully established ; for it is the nature of mcental disease to be
“contrary ' and to try to compensale for what it most lacks.
Jung has vividly described what is supposed {o occur. ““In
the hysteric the libido [energy] is always hampered in its
movements of expansion and forced to regress upon itsclf ;
one observes that such individuals cease to partake in the
common life, arc wrapped up in their phantasies, keep their
beds, or are unable to live outside their sick rooms, etc. The
precocious dement, on the contrary, during the incubation of
his illness tums away from the outer world in order to with-
draw into himself; but when the period of morbid com-
pensation arrives, he seems constrained to draw atltention to
himself, and to force himself upon the notice of those around
him, by his extravagant, insupportable, or directly aggressive
conduct.”

He uses the terms ‘extraversion’ and ‘introversion’ to
describe the direction that the vital energy takes in the two
cases. A person is an extravert when his fundamental
attraction is to the outer or objective world, which alone he
regards as having value., The introvert, on the other hand,
ignores the outer world and exalts his own inner life, so that
his intense concentration on his own feelings makes them the
centre of his universe. This opposition of introversion and ex-
traversion, which characterizes dementia praecox and hysteria
respectively, is belicved to be bul an exaggerated form of two
normal temperaments, in accordance with the view that
mental discase simply brings into prominence what is previously
latent in the normal mind. Inasmuch as the distinction of
types belween introverts and extraverts rests on psychological
grounds alone and is entirely divorced from physiological
considerations, it has the same merit as Ribot’s classification
of the temperaments of men. Valuable and suggestive as the
classification undoubledly is, however, as soon as an attempt



PSYCHOLOGY OF TEMPERAMENT 141

is made to apply it in detail it leads to the usual contradictions.
Thus Jung says “ the introvert uses his thought as {he function
of adaptation, thinking beforehand how he shall act; whilst
the extravert, on the contrary, feels his way into the object
by acting. In extreme cases the one limits himself to thinking
and observing, and the other to feeling and acting. It is
true that the introvert feels also, very deeply ; indced, almost
oo deeply ; that is why an English investigator has gone so
far as to describe his as ‘the emotional type.’ True, the
emotion is there, but it all remains inside, and the more
passionate and deeper his fecling is, the quieter is his outward
demeanour. As the proverb puts it, * Still walers run deep.’
Similarly, the extravert thinks also, but that likewise mostly
inside, whilst his feelings visibly go outside, that is why he is
held to be full of [eeling, while the introvert is considered cold
and dry.” Any attempt to reconcile these types with those of
James, to which they are supposed to correspond, is hopeless,
for each has some of the characteristics which are supposed
to be the peculiar property of the other.

The most suggestive study of the temperaments we owe to
Dr E. Kretschmer (12) and is to be found in his work on
Physigue and Character, the title of which shews thai the
conception of {emperament is still sought in the bedily
organism. On the basis of physical measurements, combined
with close observation of the shape of the features, the dis-
position of the hair on the body, ithe texture of the skin, the
functioning of the glands and so forth, he distinguishes three
main types of physique. The poorest in bodily qualities are
asthenics, who are lean but of average height, with ill-developed
muscles, narrow shoulders, flat chest, poor skin and blood.
The finest are the athletic, with strong development of
skeleton, musculature and skin, and above the average height
and strength. The third type are the pyknic, medium in
height or short, with rounded figures and protuberant stomachs,
soft limbs and massive neck. Now Kraepelin distinguished
two sharply differentiated types of insanity, the manic-
depressive or circular type and schizophrenia or dementia
praecox. By studying the physique of asylum patients
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suffering from these insanities, Kretschmer concluded that
there was biological affinity between circular insanity and the
pyknic type on the one hand, and between schizophrenia and
asthenics and athletics on the other.

The modern conception of mental disease, as we previously
staled, regards it not as something suddenly arising, but as
inherent in the constitutional make-up of the patient. A
person destined to suffer from one of the above, types of
insanity has a mental constitution in which the seeds of his
diseage may be discovered by a close observer. The early
histories of the circular type shew, according to Kretschmer,
people who are sociable, genial, humorous, soft-hearted, but
with a tendency towards easy depression. Whereas the
psychopathic constitution of the future schizophrene is marked,
especially at puberty, by traits of unsociableness, reserve,
eccentricily, lack of humour, indifference and dullness. It
will be observed that therc is an approximation here to the
extraverts and introverts of Jung.

So far, so good ; but all this refers to abnormal people who
by their very nature would be bound to display outstanding
characteristics, since otherwise they would not be abnormal.
Nevertheless it is maintained that the same characteristics
are to be observed in normal folk, and ithat there are two
strongly marked normal temperaments, cyclothymes and
schizothymes, who can be distinguished by their general
physigue, and fall respectively into the pyknic or the athletic
and asthenic classes. Cyclothymes, like their unfortunate
analogues amongst the insane, oscillate between exalted and
depressed moods. Their psychic tempo is wavy or smooth ;
and this is characteristic, too, of their responses to stimuli
which are smooth, adequate and natural. As a contrast to
these, schizothymes are, as regards their emotional life, either
extremely sensitive or blunt. They have a jerky tempera-
mental curve and their reactions to stimuli are inadequate,
being either restrained or inhibited. These then are the two
diverse temperaments exhibited by normal people; and it
is easy to sce that the variety of traits may yield almost any
combination of emotional life we like to make, That is to say,
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it is possible by arranging and rearranging the above qualities
to draw any psychic portrait we please,

Tt is suggested that these two types of temperament depend
ultimately on two hormone groups, of which the one determines
one kind of physique and the other group the other. This has
been very clearly stated by Kretschmer, who says: “ It is
not a great step to the suggestion that the chiel normal types
of temperament, cyclothymes and schizothymes, are deter-
mined with regard to their physical correlates [i.e. bodily
physique] by similar parallel activity on the part of the

" secretions, by which we naturally do not mean merely the
internal secretions in the narrow sense, but the whole chemistry
of the blood, in as much as it is also conditioned to a very
important degree, e.g. by the great intestinal glands, and
ultimately by every tissue of the body. We can imagine
provisionally that a man’s temperament is dependent on two
great chemical hormone groups, of which the one corresponds
to the cyclothymic type, and the other to the schizothymic.
... In the present incomplete state of our knowledge, we
must not lay any great weight on these theoretical suggestions.”

In so far as this physiological view refers temperament to
the complete bodily organism instead of to one particular set
of organs, it is an undoubted advance on earlier ideas. Never-
theless, being founded on a physiological basis, il is subject
to the criticisms already made ;: and, moreover, the statistical
evidence on which it rests is not very thorough. TFurther,
when the attempt is made to apply the concept to aclual
people, the reservations, rearrangements, combinations and
contradictions which ensue suggest, as was stated above, that
the types are artifacts. This is admitted by Kretschmer, who
states that ' Temperament has for us no wel-defined meaning,
but it is a heuristic notion, the breadth of whose field of
reference we have not yet determined.” It would save a good
deal of controversy if all writers on temperament were
equally cautious.

In fact, as Mr A, F. Shand (z3) has ingeniously remarked,
what is the use of all such explanations if we do not know
what we have to explain? Let wus, then, attempt to clear
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our ideas, if we can, as to what we mean by temperament,
This can only be done by first considering what is meant by
individuality or character. ““ What is fundamental in
character ” said Ribot, “is instincts, tendencies, impulses,
desires, sentimentls ; all that and nothing but that.” Character
thus cxpresses what is most subjective, most intimate in a
human being, and its hidden source is to be found in the
emolions and the will. But the various constituents by
themselves, however blended, do not form character. What
is cssential in order to constitute character, is unity and
stability, or acting in a manner consislent with oneself, The
various desires, sentiments, or what not, must all be convergent,
o1, at all events, consistent with one another. A mere collection
of instinets, desires, impulses, etc., is merely a collection.
Unless they form a well-knit unity acting in a single direction,
there is nothing worthy of the name of character. The unity
also must persist, that is to say, there is no character without
a certain measure of stability, or the persistence of unity over
a period of time. It is quite true, of course, that characters
all of a piece and stable over a prolonged period are rare, or
rather ideal; yet there is no doubt that this is the idea we
have in mind when we use the concept of character; and it
is by a criterion of this kind that our judgments on character
and personality are formed. A considerable number of people
have neither the unity nor the stability demanded by the
concept, 7.e. they are amorphous or unstable. Such character
as they possess is plastic and they are the sport of circumstances.
Their social environment does their willing and acting for
them, as it were; they are not voices but echoes. Their
careers are determined by chance or are determined for them,
for of themselves they are quite indeterminate. Now it is
within this general concept of character that temperament is
usually distinguished.

Between the action of the physical and social environment
on us and our reactions thereto, there is an intermediary, a
sort of affective-conative refractive medium. Just as a ray
of white light traversing different media will produce different
colours, so the same set of impressions will give rise tq different
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responses in different individuals. In so far as such responses
are supposed to be innate and dependent on the physical
constitution, so far is our temperament said to be involved. It
determines the ione, the nature, the tempo and direction of
our emotional responses. Temperament is thus a part of
character, that fund of tendencies to respond which expresses
innate constitution as opposed to the mass of tendencies to
action which are acquired by experience from the physical
or social environment. As Fouillée has pithily expressed it :
“nos jmpulsions aveugles et nos gofits instinctifs tiennent
4 notre temperament ; nos amours, 4 notre caractére.”

Temperament thus refers, in the moin, to what is inherited
as opposed to what is acquired. It would, no doubt, be
difficult to draw a sharp line between the two, but this objection
may be ignored, for the present, whilst we consider what
evidence there is for the belief that temperament is innate,
It was Francis Galton (14) who first suggested that mental
and moral qualities might be inheriled, just as bodily qualities
were. He obtained careful accounts of twins, getting their
parents or other near relatives to fill up a questionnaire
regarding their resemblances and differences. He concluded
that such differences as were found, constituted a difference
in key-note, and not in melody. Out of eighty pairs of twins
he found only two cases of slrong physical resemblances
accompanied by mental or moral diversity. In many cases
the twins were reared exactly alike till adolescence, and then
the conditions of their lives changed : nevertheless, the mental
resemblances continued unaltered in the majority, and their
temperamental qualities were also apparently the same.
There is also some slight evidence to shew that identical
twins suffer from the same periodical depressions or melan-
cholia, even when they live far apart and undergo very
dissimilar experierices.

C. B. Davenport {x5) studied the question whether violent
temper was inherited, by getting histories of wayward gitls
in institutions. From an examination of the family records
of these girls he concluded that the tendency to outbursts
of temper, whether associated with epilepsy or hysteria or

X



146 PSYCHOLOGY OF TEMPERAMENT

not, was a positive dominant trait in the Mendelian sense ;
and tends to appear in a considerable proportion of children
of an affected person. Davenport calculated the different
combinations that would result on Mendelian lines from the
presence or absence of a hyperkinetic and a hypokinetic factor.
He then investigated family records of minety unselected
families in institutions and found that the calculated numbers
agreed with the records. From this he inferred that there is
a factor in the inheritance of a person which induces an
excited condition and another which yields depression, and
that temperament is * determined ” by this pair of hereditary
factors. The evidence is not very convincing. It is far too
subjective and capable of varying interpretations, and many
of the families were undoubtedly abnormal, as all were
institutional cases. In addition no distinction was made
between mood, temper and temperament, thus confusing the
issue.
To understand temperament we must distinguish it from
. temper ; for, as was said above, what is the use of discussing
" whether temperament is dependent on the bodily organism if we
-don’t know what we mean by temperament. Now the fact of
the matter is that we don’t know scientifically what we mean
by temperament, and that the classical view, together with
its modern revisions, is based on erroneous assumptions. By
temperament is ordinarily meant, as was previously said, that
part of a man’s native constitution which has reference to
his affective and volitional life, and is somehow dependent
on his bodily organism. The latter part of this belief we have
alrcady considered and it remains to discover the grounds
for the former portion. Different people experience specific
emotions, such as anger, in very different ways. They are,
as it were, attuned to different keys with regard to these
emotions. Thus an angry man may, with reference to his
anger, be violent, sullen, peevish and so forth; and similarly
with regard to any other definite emotion, In popular discourse
such variations are described as differences of temper; this
term having a peculiar connection with the emotion of anger.
Now the tempers of men are subject to great variations in
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the course of their lives, and the evidence for the inheritance
of tempers, which we referred to above, is but meagre. The
relation of temper 1o some parlicular emotion is parallel to
the relation of temperament to emotional life in general.
Temperament is usually considered a more comprehensive
term, referring to the totality of a man’s emotions and conative
experiences, being the keynote of all such experiences. Just
as with regard to the emotion of fear, for example, a person
may have a timorous or rash temper, so with respect to his
whole emotional life, it is asserted that he may be sanguine
or phlegmatic or cyclothymic or possessed of some other
temperament.,

As Mr A. F. Shand has pointed out, in a most acute study
of temperaments in his book on the Foundations of Character,
the very definite assumplion involved in the doctrine of
temperaments has no foundation in fact. If we take any
pair of contrasted temperaments, such as the sanguine and
the bilions, all authorities are agreed that the distinguishing
mark of the former type is superficiality of the feelings and its
consequences. Their emotions have neither stability nor
depth ; in contrast to the bilious, who display depth and
stability, which enables them to pursue a single purpose with
unswerving fidelity, What these metaphorical expressions
mean is that the emotions of the sanguine are evanescent,
whilst those of the bilious are lasting. But there is no reason
whatever to suppose that this is true of all their emotions;
and the vast majority of people are surely ‘ contradictory ’,
being stable in some of their feelings and unstable in others.
With respect to such people, therefore, the conception of
temperament is inapplicable. A man may have an irascible
temper, being easily roused to anger which soon passes off,
but he need not be correspondingly hasty and superficial in
his other feelings, As these facts are too obvious to be ignored,
those who adhere to the doctrine of temperaments have been
forced, as we have seen, to recognize ‘ mixed types’; which
they mix according to fancy. The pure types are simply
literary exaggerations of one aspect of the temperaments of
all normal people. Human nature is too variable to be
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restricted to ‘ types’, except for crude popular purposes of
clagsification, and no matter how numerous the permuiations
and combinations, the great bulk of human beings are too
fluid to have any fixed boundaries.

We have seen that temperament is a wider concept than
temper, since the traits which constitute a man’s temperament
are supposed to colour his whole emotional and volitional life.
For example, intensity or speed of reaction is ascribed Lo the
man of nervous tempecrament and is contrasled with the
slowness or apathy of the phlegmatic man. But we have
been led to suspect the validity of such sweeping assertions
as thatl a certain trait pervades the whole of a person’s reactions.
In matters of this kind general observation is hardly sufficient
and it is desirable, on scientific grounds, to get experimental
data. Unfortunately the testing of {emperamental traits is
in its extreme infancy, but such investigations as have been
made lead to the conclusion that the belief in general traits
is unwarranted. Quickness and slowness can be readily
measured by a variety of tests, and when this is done it lurns
out that the majority of persons are found to be inconsistent
in different tests, But other qualities can hardly be measured,
especially as we do not know what we are looking for.

Nevertheless an attempt has been made to get statistical
information about such qualities by the employment of the
Downey will-temperament tests. These attempt to tackle the
difficulty by testing a person's power to modify certain habitual
activities such as those employed in handwriting. By inter-
fering with a man’s stable habits it is hoped to bring to light
his temperamental characteristics. There are a dozen of such
tests arranged in three groups which are supposed to discover
speed of reaction, {orcefulness and decisiveness, and carefulness
and persistence of response respectively, Such tests have
been applied to numbers of sludents with the result that the
intercorrelations between the tests of any one group are found,
for reasons which are now clear to us, to be very low or negative.
Mr D. W. Oates (26) made a careful statistical investigation
of the tests as applied to boys in his school, whose character
traits were well known, and concluded that there was no
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indication of gemeral factors of speed, aggressiveness, per-
sistence, etc. He states, and it is a conclusion that might
have been anticipated, that certain so-called temperamental
traits may affect a person’s dealing with a limited group of
situations but will not be evident outside these. ‘' When we
say a boy is energetic, keen, careful and trustworthy, we
describe his tendencies with a certain degree of accuracy.
But this is only approximately an accurate description, for
he is probably not always energetic and carcful, nor is he
equally keen and trustworthy in the face of different situations.”
This is a headmaster’s view, and though all these are not
traits of the same category, the opinion is certainly valid as
regards temperamental traits.

It is, therefore, evident that the attempt to account for
temperament on the grounds of internal secretions, or in
more general physiological terms, is impossible. For the
hormones, whatever their function, can hardly be seleciive
in dealing with different situations. Since there is no general
factor at the back of all temperamental traits, but at most
group factors, it would be passing strange if a man’s physical
constitution should determine thal he is to be viclent and
aggressive in his politics but calm and subdued in his family
relations.

If we attempt to summarize all the evidence, we are inevit-
ably led to the very modest conclusion that everybody is
possessed of a mixed temperament. Perhaps even this modest
result is somewhat hasty and must be hedged about with
reservations. The various qualities which are said to dis-
tinguish differences of temperament are not characteristics of
well-marked types of people, but qualities of character which
are possessed by all persons in varying degrees at different
times, and shewn in different circumstances. But this con-
clusion, too, is probably overhasty, and we ought to say that
the varous temperaments are a set of adjectives by which we
try to describe certain aspects of character which are emotional
or volitional as opposed to intellectual.

The attempts to justify the physiological view of tempera-
ment have brought all the outstanding physiological discoveries
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into the field, with one exception. I am very much surprised
that nobody has yet attempted to base the varieties of
temperament on differences of chronaxy in the nerves. In
studying the nervous system we saw that the attempt to
isolate one organ or set of organs and to consider their functions
apart from the rest of the organism is no longer tenable, A
collection of organs is not an organism, any more than a
collection of faculties is a mind, If we admit this, we see the
error of trying to find specific mental characters in particular
bodily happenings, whether nervous or glandular or what not.
Accordingly Kretschmer is justified in directing his atientlion
to the whole of man’s bodily constitution, his physique, his
glandular secretions, his blood, his nervous system and the
rest. But, if this is done, then the relation of temperament
to bodily constitution is but another name for the general
relation of body to mind, Our examination has shewn that
the assumption that the relation is one in which the mind
somehow mirrors the bodily constitution is not justified by
the evidence. We are inevitably led to the conclusion that
temperament is a conception valuable to the novelist and
dramatist in their delineations of character, but unsuitable {or
scientific treatment.

Laboratory workers and practical investigators have been
driven to the same conclusion, as perhaps might have been
anticipaled. Thus Mr P. E. Vernon (17) who worked with the
Downey tests abandoned them in favour of observing the
behaviour of his subjects when they played a variety of
parlour games, on the ground that the personality or tempera-
ment of an individual is something qualitative and subjective
which cannot be interpreted in objective terms nor measured.
To describe or understand a man’s temperament we need the
outlook and method of approach not of the scientist but of
the dramatist. Intuitive emotional insight into character is
the best equipment for understanding temperamental or
personality traits and neither physiological data nor any other
scientific equipment can be a substitute for this, The point
of view of the artist is the only one that is appropriate to
dealing with character qualities. “ Ein guter Psycholog



PSYCHOLOGY OF TEMPERAMENT 151

muss nicht nur ein Gelehrter, sondern auch ein Kiinstler
sein.”

In order to illustrate the impassable gulf separating the
scientific and artistic treatment of the matter T will end this
chapter with a description of personality, from which the
temperaments are but abstractions, The description is from
a character study by Miss R, Langbridge. (18) “ The word
“ personalily * is as difficult to define as * charm ’. It is not the
same as individuality, which is a blend of bereditary charac-
teristics with those begotten on heredity by environment.
Personality may be called the quintessence of individuality,
as scent may be described as the personality of every individual
flower. And just as no two flowers give forth exactly the
same scent, and as certain scents attract certain insects and
people, and rcpel others, so personality is differentiated in
every human being, attractive, or repulsive to other human
beings, and, like the scent of flowers, is more distinctive in
the open air of freedom than when it is cabined and confined,

** Personality is largely born of ircedom : freedom for full
expression of the individual likes and dislikes, whims, fancies
and indulgencies, for it is an olla podrida of all these fleeting
and elusive matters, and, in analysis, a frail elusive thing, like
scent itself.”

If anybody will contrast this sketch with the analytical
descriptive accounts given by scientists or with the physio-
logical investigations to which we have referred, he will
immediately realize that he is faced with two totally different
universes of ideas. In the one he is in touch with reality,
whereas the other is concerned with dubious abstractions.
We may safely conclude that temperament, like personality,
can only be adequately understood from the artistic standpoint,



CHAPTER VII
MENTAL ENERGY

OUR account of the doctrine of temperaments has revealed the
fact that the vaiious types into which neurologists have
divided haman beings have, in several cascs, been distinguished
by variations in the energy of the nervous system. It behoves
us, therefore, o cxamine the doctrine of energy from the
psychological aspect. The first attempt to introduce the
concept of mental energy into psychology was made by
Francis Galton in his Inquiries into human Faculty. He
defined energy as the capacity for labour and regarded it as
an indication of superior mental ability. The higher races
were more endowed with it than the lower, and leaders of
intellectual thought had more energy than ordinary men,
having inherited it from their ancestors. On the other hand,
those of a lower mentality had less energy, which explained
why idiots were feeble and listless. In any scheme of eugenics
he thought that cnergy was the most important quality to
favour as it was eminently transmissible to descendants.
However, he does not seem to have regarded energy as much
more than a synonym for general vitality and vigour ; in the
scnse in which we speak of a healthy man as being energetic,

Modern psychology goes much further than this and makes
such abundant use of the doctrine of mental energy that it
is desirable to examine the concept closely in order to see
what it involves. A concept which purports to convert
psychology from an outworn static science to a dynamic study
ought to have the merit of being at once precise, definite and
intelligible. It should be supporied by experiment or, at least,
by accurate observation ; or if it is derived from the physical
sciences it must conform to the modern physical views of
energy. In all these respects the doctrine of mental energy

152



MENTAL ENERGY 153

seems conspicuously to have failed to live up to its scientific
reputation, The thesis I wish to maintain is that the concept
of mental energy as used by modern psychologists is based on
analogies which have ceased to have any explanatory value,
‘“ The progress of science,” says Professor Whitehead (1) “ has
now rcached a turning point. The stable foundations of
physics have broken up. . . . The old foundations of scientific
thought are becoming unintelligible. Time, space, matter,
material, ether, electricity, mechanism, organism, configuration,
structure, pattern, function, all require reinterpretation. What
is the sense of talking about a mechanical explanation when
you do not know what you mean by mechanics ? ”

In the above enumeration of physical concepts it is startling
to find the omission of any reference {o energy. The ex-
planation of this gap secms to be given in the subsequent
statement (2) that * the physicist’s energy is obviously an
abstraction.” But such an abstraction will not serve the
purpose of psychological explanation which demands for a
dynamic psychology something concrele, possessing motive
power, which no abstraction can provide. An abstract energy,
devoid of motive force and lacking concrete reality is an
admirable mathematical idea, but to change the above query :
What is the use of talking about dynamical psychology in
terms of energy when the energy has no power to do anything ?

If we leave physical ideas on one side, for the present, the
obvious place to seek support for the concept of mental energy
is in the phenomena of fatigue. For, at first sight, the relation
between energy and fatigue seems as direct as that between
capital and expenditure. If the notion of mental energy
cannot explain mental fatigue it is difficult to sce how it can
justify itself elsewhere.

Investigations on fatigue have usually been devoted to the
estimation of the diminution of capacity to carry out a given
task before and after a period of activity. Thus a person
first performs a set task and then works steadily for a measured
period of lime. At the end of this period he is again given
a task exactly similar to the first ; and his lowered capacity
in its performance is taken as a measure of his fatiguability.
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A slight variant of this procedure consisis in estimating the
subject’s capacity in the morning, and again in the evening
after his ordinary day’s work. In the laboratory, the method
used is somewhat different. The subject undertakes a piece
of work, such as multiplying numbers, or adding figures, or
crossing out letters; and the amount of his performance is
gauged at equal intervals. The effects of fatigue are then
sought in the amount of his performance during each of these
intervals. As, however, practice increases the capacity of the
subject and conscquently the amount he is able to perform
in a given time interval, various devices have been used to
counterbalance this effect. The favourite procedure is to give
the subject so much preliminary practice in the iask that he
reaches the limit of his capacity. After this point of saturation
has been reached, any diminution in capacity is attributed to
the effects of fatigue.

Another device is to measure the number of errors in a set
task, or in a given time, after eliminating as before, the
increase of accuracy which comes about as the result of
practice. For industrial purposes the number of accidents
or the amount of spoiled work has been employed as a measure
of fatigue; but since an accident or spoiled work is due to
some error, this method daes not differ fundamentally from
the one just considered. All of the above methods have been
employed to indicate and measure both bodily and mental
fatigue ; but ideas on mental fatigue are very hazy and the
two are usually mixed up in the same investigation,

Instead of making a frontal atlack on the problom a few
investigators have tried to carry the position by a side
manceuvre, This has arisen, in the main, from the unsatis-
factory and conflicting evidence obtained by the aforementioned
methods ; since the results have been in many cases mutually
contradictory. For this reason measures of sensory processes,
such as visual or auditory acuity, or sensitivity io pain, or
some other physiological function, such as blood pressure,
have been employed as measures to indicate fatigue. The
sensory acuity of a person is tested before and after a day’s
labour and the decrease of acuity is taken ag an indication of
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fatigue. The assumption underlying such a procedure seems
to be that as energy is employed in the labour there will be
less available for other purposes, such as visual or auditory
activity. I have called this a side attack as the measure of
fatigue is sought in a function far removed from that cmployed
in doing the day’s work. No doubt the investigators have
assumed, more or less unconsciously, that cach person has a
definite fund or reservoir of energy. If he uses it up in
doing physical or menial work there will be less available
for seeing or hcaring, or any other sensory function
whatever.

Professor Wm. McDougall and Professor C. Spearman have
dragged this unconscious assumption into the light of day and
make considerable use of the hypothesis of a reserve supply
or fund of energy. The former employs it to elucidate and
support his theory of inslincts and the latter regards it as a
cardinal point in his doctrine of the two factors in Intelligence.
Nevertheless, no attempt is made to define the notion of
psycho-physical or mental energy, and it is hard to find out
what is the evidence which leads to the assumption of a
reservoir in which it is kept; for both undoubtedly believe
that it is somehow ‘ stored * in the nervous system.

The clearest statement on the matter is that of Professor
McDougall (3), whosays: “ The essence of instinctive activity
seems to be such liberation and direction of energy, which we
may best speak of as psycho-physical energy. We are naturally
inclined to suppose that it is a case of conversion of potential
energy stored in the tissucs in chemical form, into the free
and active form, kinetic or electric or what not ; and probably
this view is correct 7. He then goes on to consider whether
cach instinct has its own store of energy or whether they all
draw upon ‘“a common store of reserve energy.” And he
gives his adherence to the latler view: “ Each instinct,” he
says, ‘“is in part a sluice-gate in the system of barriers which
dams back the energy liberated in the affcrent side of the
nervous system ; on the stimulation of the instinct . . . the
sluice-gate swings open and makes the efferent channels of
the instinct the principal outlet.” He tells us that the sluice-
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gates are situated in the optic thalamus, but does not state
where the reservoir is located,

Professor C. Spearman does not leave us in the dark with
regard to the locality. He informs us (4) that his  general
factor 'is ‘ something of the nature of an ‘ energy ’ or * power’
which serves in common the whole cortex (or possibly, even
the whole nervous system).” He does not employ sluice-gates
bat ‘engines’ to drain the reservoir; each engine corre-
sponding to a ‘ specific faclor ’, heing the group of neurones
specially serving the particular kind of operation. * These
neural groups would thus function as alternate ‘ engines ’ into
which the common supply of ‘ energy ' could be alternatively
distributed.” In any given individual the quantity of energy
is stated to be constant, for, *“ the said constancy manifests
itself in the fact that the occurrence of any one process tends
to diminish the others, whilst conversely the fact of any one
process ceasing tends to augment the others.” (4)

The brain as we have learnt from physiology is a very
complicated, discriminative and responsive organ ; but il has
one function which is more remarkable than any which the
neurologists have been able to discover, or, even, most of them
to conceive. Professor Spearman describes it thus: ‘“ The
brain may be regarded (pending further information) as able
to switch the bulk of its energy from any omne to any other
group of neurons.” (4) But what the cortex does is not to
switch on energy accnmulated in certain hypothetical * centres’
but to co-ordinate nervous impiilses or to shunt them in certain
directions. The idea that certain groups of neurons have a
fund of energy at their disposal on which they are able to
cash drafts is not borne out by a study of cerebral physiology.
* The doctrine of nervous energy,” says K. S. Lashley, “ as
derived by analogy with forms of physical energy, seems pre-
cluded by what we know of the nature of nerve conduction. If,
as seems probable from studies of the refractory period of nerve,
the response of the neuron is momentary and is followed by
a quick return to the resting state aftei every excilation, there
can be no general fund of nervous energy capable of accumula-
tion and diversion into various activities.” (5) The modern
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view of the function of the brain has been clearly stated by
Dr H. Head. (6) * Whenever a primitive function is rendered
more perfect and is given a wider range of purposive adaptation,
the structures which are primarily responsible for its existence
become linked up with those on a higher anatomical plane of
the nervous system. But many of the more mechanical
processes and the actual {orce expended may still be furnished
by the lower functional levels. No fresh * energy ’ is generated
by this higher integration, but the response gains in [reedom ;
it can be more closely regulated according to the needs of the
moment and brought into harmony with the reaction of the
organism ss a whole, This is the purpose of that series of
complex integrative changes”. It is a mistake to suppose
that there is any point-to-point correspondence between the
production of a psychical act, such as solving a problem, and
the aclivity of any particular group of neurons. For this is
simply the old faculty psychology translated into neurological
terms. There is, therefore, no physiological warrant for
believing in the theory of a fund of energy switched from place
to place in the cortex. What the brain does to nervous
impulses is to act like a complicated series of railway points,
If T lift up my arm to ward off a threatening blow, all the
energy employed in this process comes from oxidation of
material in the muscle fibres themselves and none of it from
the central nervous system, The brain ensures that the
impression on my retina shall bring into activity my arm rather
than my leg, but it does not supply the energy needed for the
activity. So, when I am hungry and smell food saliva begins
to flow, but the energy for this activity comes entirely from
the salivary glands and the same result would be produced
by stimulating the facial nerve even if it were severed from the
brain, Al that the cortex does is to set the points leading the
impulse from the olfactory nerves to the glands, but it supplies
no energy for the secretion.

Psychologists have long contracted the bad habit of
inventing a physiology to suit their purpose. But they are
not very much to blame in this, since much of what passes
for physiology amongst neurologists is pure psychology clothed
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with a garment of neurons to hide its physiological nakedness.
Thus, for example, the law of association of ideas was begotten
originally by introspection ; and, indeed, it is difficult to see
what other mcthod was or is possible. Yet Hartley, in the
middle of the eighteenth century, finding it in its bare psycho-
logical state, invested it with physiclogical clothing which it
could very well have dispensed with. LEver since then people
have assumed that physiologists discovered the law by finding
chains of neurones in the cerebral cortex functioning together,
or differcnt centres rousing one another to aclion. Thomas
Brown, at the beginning of the ninelcenth century tried to
tear off the covering and display the real psychological law,
naked and unadorned. (7) But, to the great detriment of
psychology, the altempt was unsuccessful.

Modern neurologists simply repeat these theories but much
more cautiously in some cases. Thus Professor C. J. Herrick (8)
says ' That which we know subjectively as the association of
ideas may, in a somewhat similar way, be pictured as involving
neurologically the discharge of nervous energy in the cortex
between two systems of neurons which have in some previous
experience been physiologically united in some cortical
reaction ”* (italics mine). He adds, however, that * it should
be emphasized that the mechanism of association here
suggested is purely theoretical ; we have little [? no] scientific
evidence regarding the details of such physiological processes .
This laudable caution is due to the fact that he, unlike some
neurologists, is quite familiar with psychological theory and
he is amply justified in saying that " it is possible to develop
a really scientific introspective psychology in which abstraction
is made from all of these (physiological) mechanisms and the
individual experiences alone are studied as given in conscious-
ness . It is worthy of note that Hartley based his physio-
logical psychology on the function of the nerves, not on their
anatomy. His disciples, the present-day physiological psychol-
ogists, with less insight, have tried to find the law of association
in the nervous structure, 1.e. in chains or systems of neurons.
Hartley adopted the Newtonian dynamics and wrote entirely
of vibrations, thus using the most modern physics of his day.
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For him neural vibrations were the essential underlying facts
both of sensation and ideation. If we must adopt physical
analogies in psychology it is as well to follow Hartley’'s lead
and to use the latest available ideas.

The psychologist who has made the most consistent attempt
to do this is undoubtedly Dr C. G. Jung who has devoted a
long essay to the subject of ““ Psychical Energy ” in which he
{ries to shew that there is a complete analogy between this
conception and that of physical energy.(9) He definitely
repudiates the notion that psychical energy can be transformed
into physical energy or vice versa; and maintains that the
energic standpoint in psychology demands that the psyche
should be regarded as a closed system. Unless this can be
done, he says, the analogy completely breaks down. Moreover
he sees clearly, what lus followers always ignore, that  the
applicability of the energic standpoini to psychology rests
exclusively upon the question whether a guantitative evaluation
of psychic energy is possible” (my italics). He asserts
emphalically that this is possible ““ because our minds possess
what is in fact an exceedingly well devcloped evaluating
system, namely, the system of psychological values. Values are
indices of amounts of energy " (his italics).

Such a method of securing a quantitative estimate is, ati
first sight, somewhat startling but there is nothing inherently
absurd in the attempt. It can only be judged by its success.
After all we can, within lunits, estimate colour intensities
by the eye and auditory intensities by the ear. And
Jung thinks that we can weigh, in the same way, our
psychological contents one against the other and thus deter-
mine their comparative intensities. He agrees that the
relative value-intensities of such different contents as, for
instance, *‘ the comparison of the value of a scientific concept
and a feeling impression ' is a difficult process ; but thinks it
is a possible one. Anybody who can follow him and make
this comparison is justified in employing the energic standpoint.
I find it utterly impossible even to understand what the
comparison means.

Now it is manifest that such subjective comparison could
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only be conceived as possible for conscious processes, but as
Jung is a protagonist of unconscious processes he is compelled
to search for some other measure for these latter. Such an
objective measure, he contends, is to befound in the ‘ complexes.’
A complex is supposed to be an emotionally-toned system
consisting of a nuclear or feeling element and a number of
constellated associations. The nucleus is regarded as the
bearer of the energy by which it is cnabled to attract 1o itself
the cloud of associations. Or in Jung's words “ the con-
stellating power of the nuclear element corresponds to its
value intensity, which in turn represents its energy . This
energy can be estimated by the number of constellations
which a nucleus can command, by the frequency and intensity
of the ' complex-indicators * such as lapses of speech or failures
of memory, and finally by the strength of the feeling reactions
such as those studied by the psycho-galvanic reflex. All these
are obviously indirect means of evaluating the energy of the
unconscious. But Jung believes that we have, in addition,
a direct instinct by which we become aware of the least
variation of an emotional character in others. So that what
it comes to is this: we can measure our own conscious energy
and our neighbour’s unconscious energy, both by a direct
method.

It will be seen that, leaving on one side the ambignities in
the term " value ', the cogency of all this is dependent on the
logical validity of the argument from analogy. According to
J. 8. Mill (10) the value of an analogical argument which infers
one resemblance from other resemblances, without any ante-
cedent evidence of a connection between them, depends upon
certain very definite conditions. There must be a large number
of ascertained resemblances, compared first with the amount
of ascertained diffcrences, and next with the extent of the
unexplored region of unascertained properties. It follows that
where the resemblance is very great, the ascertained difference
very small and our knowledge of the subject matter tolerably
extensive the argument from analogy is a good one,

It is the great merit of Dr Jung that he makes a really serious
attempt to find such resemblances and to shew that our
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knowledge of the psyche is sufficiently wide to warrant the
analogy between psychical and physical energy. Psychical
energy or libido is a part of life energy and is not exclusively
sexual, as Freud supposed, but is the general urge to activity
of any sort. As there is actual and potential energy in the
physical world so in the psyche actual energy appears as
ingtinet, wishing, affect, attention, etc., whilst potential
energy is to be sought in acquisitions, dispositions, aptitudes,
attitudes; etc. But the resemblances must also extend to the
attested quantitative aspects, such as the conservation of
energy and entropy. Dr Jung does not shrink from the
comparison but welcomes it. He says, rightly, that the use
of the concept of psychical energy without these quantitative
resemblances would be valueless. Accordingly he maintains
that the disappearance of a quantum of libido must be followed
by the appearance of a corresponding quantity in another
form. Whenever a conscious value disappears we must look
for a surrogate elscwhere. This is not so difficult as we might
suppose, for the psycho-analyst always has the unconscious
to fall back upon in all his explanations. ‘ If the analyst is
successful in tracing back symptoms to the hidden content of
the unconscious, it can usually be shewn that the libido-sum
which was lost {rom the conscious has developed a structure
in the unconscious which, despite all differences, has not a
few features in common with those conscious contents that
were deprived of their energy.”

Let us suppose a case which psycho-analysts assert occurs
constantly, namely that an emotional event happening in
childhood produces far-reaching effects extending over the
greater part of life. A good example is the case of clausiro-
phobia reported by Dr Rivers, in which a terrifying experience
at the age of four produced stammering and horror of closed
places lasting for more than a quarter of a century. What
we are asked to believe is that the potential energy accumulated
during the minute or two of the obnoxious experience was the
exact quantitative equivalent of all the actual symptoms and
emotions and horrible dreams which the patient suffered
over this prolonged period. The libido released during all

L
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this time was laid up in a single buried complex of
high explosive potentiality. Is this possible or even
conceivable ?

So much for the conservation of energy. There remains the
question of entropy. According to this doctrine a closed
energic system gradually tends to equalize its differences of
intensity so that further change is precluded. If the analogy
is 1o hold, a similar phenomenon musl be observable in the
psyche, for it too is, as we saw, a closed system. This is
supposed to happen whenever we attain a fixed and unchanging
attitude after violent mental conflict. A settled opinion is
the outcome of battling doubts and debales. Iniense con-
flicts, if we arc victorious, leave behind a sense of securily and
rest that it is scarcely possible to disturb again. And the
slorms and stress of youth lead to the tranquility of age.
But all this is insufficient to justify the analogy, for by the
principle of entropy no change at all should be possible when
the state of equilibrium isreached ; and psycho-analysts believe
that the unconscious can be very active. The only state of
entropy would be the state of death when all doubts are
quieted and all conflicts settled for ever as far as the individual
is concerned.

Let us, now, see what modern physics make of the energy
concept. The pre-relativity doctrine of energy considered it
as something which had motive power; in fact the sole
source of motive power. Its measure was a mathematical
function both of mass and velocity. No doubt for this reason
it was adopted by psychologists in the attempt to make clear
what the motive power of the mind really was like. Something
in the nature of energy (in the popular sense of energetic) was
required in order to explain the motive power of inslinct and
thought ; to construct, in fact, a dynamic psychology. No
other physical concept, except onc which contained the idea
of ‘power’ or ‘efficacy’ would have served ihe purpose.
Here was the concept of energy, lying ready to hand, with the
necessary properties and accredited antecedents. As psychol-
ogy has always hankered after becoming respectable by being
considered as a natural science, it promptly adopted energy
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which appeared to have such good credentials in the matter
of power or motive force.

Unfortunately, however, modern physics has deprived
encrgy of all its activity, for it now identifies energy with
mass (1I) ; and regards causality as a symmetrical relation,
and not as the one-way relation of cause and effect. Dynamics
i8 being rapidly reduced to geometry, and Einstein’s theory
has converted gravitational force into a property of curved
space. (12) The sun has no more ‘ power * to pull the earth
to itself than the hypotenuse of a right-angled triangle to
attract the other two sides to its extremities. I am far from
saying that this conception of causality ought to be applied
to mental phenomena. But, as psychologists, we cannot have
it both ways. If ideas are borrowed [rom physics we must
take what physics offers, and the analogies employed must
not give physical concepts implications which physicists
themselves reject, or which are only true of bygone physical
ideas. If energy hasno * power ’ in the physical world what is
the sense of employing its analogue in the mental realm for
a dynamic psychology ? It is far better to desist from using
the term mental energy and to confine ourselves to the notion
of mental activity with which we have direct acquaintance.
By the use of the above analogy nothing is explained, nothing
is made clearer, and its employment merely serves to cloak
our complete ignorance, and to hinder investigation. What is
warse it makes us content with explanations which are palpably
inadequate or definitely erroneous. And Dr E. D. Adrian
surely summed up the position accurately when he said that
there is no reason to suppose that “ mental energy will follow
any of the generalizations which have been observed for
energy changes in material systems.” (13) Our study of
Jung's attempt to work out the analogy has fully justified
this belief,

It is now time to turn to the experimental facts and other
evidence in order to see how far they are consistent with the
views expressed above. If the analogy of psycho-physical
energy with material energy had any foundation in fact, it
ought to be easy to shew a diminution of energy as the result
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of fatigue. For fatigue would diminish the capacity to do
work since the available energy would be used up. The
volume of research devoted to this subject is overwhelming
and some attempt has been made in my Educational Psychology
to get a conspectus of it and evaluate it. (14) Most of the
work has been devoted to the attempt to find evidence for
the supposcd diminution of energy after physical or mental
labour, The conclusions rcached by the different investigators,
using the same methods, have been mutually conflicting ; and
the suspicion arises that what they have been looking for does
not exist, Incredible feats have been performed to display the
diminution of capacity by the using up of the hypothetical
energy. Martyrs have sacrificed themselves on this altar in
order to use up their store of energy; bul with no awvail.
For example, eight college students performed arithmetical
additions for 10 hours on end; and it was found that the
average number of examples correctly done in the first and
last 10 minute periods was 38.4 and 37.9 respectively. The
average number correct in the tenth minule of the day was
38 and in the last minute of all was 42. (x5) This affords no
evidence whatever for the assumption of a fund or reserve of
encrgy which is being drawn upon and diminishead.

Qur admiration for this effort would be boundless, were it
not that it pales into insignificance in comparison with the
heroic attempt of a Japanese student. (16) If ever a person
made a serious effort to drain her fund of mental energy this
student did. For four successive days, for 12 hours each day,
she multiplied two four-figure numbers, e.g. 2645 x 5784
her head, memorizing not only the processes but the numbers
themselves, disdaining to have them written in front of her.
There were no pauses on any of the days, except to record the
time, not even for meals! On every day she accomplished
about 70 examples. The time taken for each successive set
of 10 examples increased on any day, whilst the average number
of errors made in each successive set of 10 on the fourth day was:

Set .1 2 3 4 5 6 i
Frrors . 2.0 I35 2I 2I I6 4I 3.I
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Professor E. L. Thorndike, in whose laboratory the work was
done, is amply justified in his sober comment : *‘ The amount
of loss in absolute efficiency was probably very slight. For a
person to be able to multiply a number like 9263 by one like
5748 without any visual, written, or spoken aids, even in
fifteen, or for that matter in a hundred and fifty minutes,
implies a very high degree of efficiency. That a person can
exert himself to the utmost at this very difficult work for ten
or twelve hours without rest and still able to do it, even at
the expense of twice or thrice as many minutes per example
as at the beginning, means that the loss in efficiency by any
absolute standard has been small.” (1%). Results of a like
kind, though of less heroic quality, are common in experi-
mental investigations on fatigue. In fact if anybody were
prepared to maintain that, under suitably controlled conditions,
it has not been possible to discover any diminution of capacity
for work, no matter how prolonged or difficult the task, no con-
vincing experimental evidence could be brought to confute him.

General observation leads to the same conclusion. The
amount of continuous wearing work which women perform
for their loved ones or to alleviate distress is inconsistent with
any theory based on a fund of energy. In pursuit of a cherished
purpose their energy appears to be inexhaustible. A couple of
examples may be cited in support of this assertion. The first is
taken from Mr Lytton Strachey’s Eminent Victorians and relates
to the utterly incredible quantity ol work performed by
Florence Nightingale over a long series of years when she had
become an invalid. At the age of thirty-seven, after two years
in the Crimea under conditions calculated to kill the strongest
constitution, she returned to England with a bad attack of
fever, Her nervous system was undermined, her heart was
affected, she suffered constantly from fainting fits and attacks
of utter physical prostration. ‘‘ The doctors declared that ane
thing alone would save her—a complete and prolonged rest.
But that was the one thing with which she would have nothing
to do. The doctors protested in vain; in vain her family
lamented and entreated. As she lay upon her sofa, gasping,
she devoured blue-books, dictated letters and, in the intervals
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of her palpitations, cracked her febrile jokes. For months
at a time she never left her bed. Tor years she was in daily
expectation of death. But she would not rest. At this rate,
the doctors assured her, even if she did not die, she would
become an invalid {or life. She could not help that; there
was the work to be done ", and she set about doing it.

In the teeth of the most determined opposition, after
persistent labour, she forced the Government to appoint a
commission for which she drew up a report that remains to
this day the leading authority on the medical administration
of armies. “ Her health was almost desperate ; but she did
not flinch, and after six months of incredible industry she had
put together and written wilh her own hand her ‘ Notes
affecting the health, efficiency, and hospital administration of
the British Army’. This extraordinary composition filled
more than eight hundred closely printed pages and contained
an enormous mass of information—mililary, statistical,
sanitary, and architectural ”’. She then spent another six
months on the very brink of death perpetually working so as
to secure the adoption of her recommendations. Year after
year she carried on this feverish activity, more and more
ravenous for work. She wrote a tract which revolutionized
the theory of hospital construction and management, and
founded a training school for nurses. The laiter would have
been enough to absorb the whole efforts of at least two lives
of ordinary vigour but she simultaneously carried on an
astonishing number of other activities. At the age of fifty
she settled down with somewhat better health, but still an
invalid ** who was too weak to walk downstairs and who
worked far harder than most Cabinet Ministers ”, Besides
her public work she wrote a philosophical-religious book in
threc large volumes and acted as occasional adviser to her own
and foreign governments on difficull questions of army
administration. For the best part of forty years she kept up
this strenuous mode of existence and finally died at the age
of ninety-one. Whoever can believe that the source of all this
activity was a fund of energy in such a feeble human body
must indeed be possessed of great and simple faith.
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The second example is faken from Anthony Trollope’s
Autobiography, and refers to his mother’s amazing exertions
as an author in the face of overwhelming odds. (x8) When
she was well over fifly she began to write novels in order, by
her unaided efforts to support a ruined, penniless family.
Her husband, a son and daughter were dying {rom con-
sumption and she carried on her literary efforts whilst nursing
them. Every morning she rose at 4 o'clock and did her writing
before émybody was awake., My mother’s most visible
occupation was that of nursing. There were lwo sick men
in the house and hers were the hands that tended them. The
novels went on, of course. We had already learned to know
that they would be forthcoming at stated intervals—and they
were always forthcoming. The doctor’s vials and the ink
bottles held equal places in my mother’s room. ., . My
mother went ihrough it unscathed in strength, though she
performed all the work of the day nurse and night nurse to
a sick household ; for there were soon three of them dying. . . .
It was about this period of her career that her best novels were
written . Subsequently she established a home for her
daughter and another for herself by her unaided efforts. But
this did not exhaust her energy, for she continued writing
vigorously till she was 76 years old “ and had at that time
produced 114 volumes of which the first was not written till
she was fifty.” Trollope’s remark, that her career offers great
encouragement '‘ to those who have not begun early to do
something before they depart hence,” appears mildly and
unnecessarily laconic. These examples seem almost to have
been invented in order to make the theory of a fund of energy
appear startlingly paradoxical. Il seems to me that instances
of this kind, which could be multiplied, are convincing evidence
that spiritual energy is fofo coelo different from any form of
physical energy. In the accomplishment of a cherished
purpose we have no warrant for assuming that spiritual energy
is exhaustible, The sum of human " energy " is capable of
indefinite increase in the service of any noble ideal. We have
not only to revise our psychological concepls, but to remember
that in the realm of ideals any atlempt to equate the physical
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with the spiritual view of energy is to shut our eyes to the
most obvious facts around us.

William James was too good a student of human nature to
be oblivious of such facts as I have given, and he wrote a famous
essay with the title “ The Energies of Men ™ in which he called
attention to similar observations. He wrote as follows:  The
words ‘cnergy ' and ‘maximum’ may easily suggesl only
quantity to the reader’s mind, whercas in measuring human
encrgies, qualitics as well as quantities have to be taken inlo
account. Every onc fecls that his total power rises when he
passes to a higher gualitative level ' (his italics). Of coarse
he does. But it is bad logic and worse psychology to convert
this vivid but highly metaphorical description of levels into
a quantitative reality ; though James went dangerously near
to such a metamorphosis in the delightful cssay just quoted.
Still, he never quite meant what he said, and he would, in all
probability, have been greatly puzzled to learn that his
metaphorical gqualitative levels could by some miraculous
agency be converted to a single quantitative fund of energy.
What impressed James was the complete absence of any signs
of diminished vitality where complete exhaustion of ‘ energy’
might have been expected. He endeavoured to explain this
phenomenon by the phrase ‘qualitative levels’, a happy
rhetorical expression devoid of any meaning; for how can
levels be qualitative ?

Professor C. Spearman, strangely enough, calls James to
witness in support of his views. (19) He maintains that the
concept of mental energy is based primarily on what he calls
the constancy of mental output, but “ a further and hardly
less powerful reason has been found in the phecnomena that
fall under the heading of fatigue ”. What these phenomena
are he does not indicate ; nor where the experimental or other
cvidence for them can be found, though he refers to James,
McDougall and Janet, none of whom provides it. He is
obviously under the impression that somebody or other has,
at some time, been able to measure mental fatigue and to
shew that its essential ‘ phenomenon ’ consists of a diminution
in mental output. On any other assumption the existence
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of mental fatigue can give no such support to the doctrine of
mental energy as the theory requires. I believe that a totally
differenti explantion of mental fatigue can be given, which is
consistent with all the expertmental evidence and has the
additional advantage of accounting for the qualilative facts
considered above.

Before giving this explanation it will be as well to sum up
the argument to this point. The idea currently held of mental
fatigue, and supported by emineni psychologists, rests on the
doctrine of mental energy, whereby it is supposed that each
person has at his disposal a definite fund of such energy.
This concept was borrowed {rom physics, as it scemed to have
the two properties necessary for a psychological explanation ;
namely constancy in quantity and efficiency or ‘power .
Consequently the concept has been used to lend support to
certain theories of the unconscious, instinct and intelligence.
But the modern doctrine of energy assigns to its properties
which are totally different from those demanded by most
psychologists, for the physicist’s energy is simply a mathe-
matical abstraction. Dr Jung sees this clearly and for him
libido is merely an expression for the energic standpoint, Ile
says  The libido with which we work is not only not concrete
or recognizable, but is a complete X, a pure hypothesis, a
picture or a counter, which is just as little concretely conceived
as is the energy of the world known to physics ”. The point
of the analogy, therefore, breaks down. Appeal is also made
to experiments on fatigue. Researches on fatigue make use
of the doctrine since the researchers have assumed that
theoretical psychology has established it as a tenable hypo-
thesis ; whereas theoretical psychology employs the hypothesis
under the impression that the doctrine has been established
by researches on fatigue. So the wheel has come full circle.
Is it too sanguine to hape that during its revolution it may
have whizzed off the theory of a fund of mental energy ?

If we cannot measure mental fatigue by the diminution of
a hypothetical fund of psycho-physical energy how are we Lo
praceed ¢ For fatigue is undoubtedly something real, and must
have measurable properties. I have endeavoured to shew
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elsewhere that the experimental cvidence may be interpreted
as an interference with steady or thythmical vital activity. (14)
This is the essential phenomenon of [atigue, the effect of which
is not necessarily to diminish the amount we are able to do;
it may even increase it, owing, probably, to the stimulation
of the nerves by poisonous metabolites. In a state of fatigue
a person loses control of his voluntary activity ; he becomes
unsteady and wavering and is unable to exercise that steady
rhythmical control which is necessary to the production of
good work., Hence the industrial psychologists have been
wise in attempting to measure fatigue by the amount of spoilt
work or the number of accidents; since both of these are
indications of a lack of controlled voluntary atteniion.
Professor E. L. Thorndike has also come to a similar con-
clusion. (17) He says " All the facis, both of experimental
studies and of everyday life support the hypothesis that the
effects of continuous exercise upon readiness is far quicker,
greater and more significant than its cffect upon mavimum
power. Fatigue in the vague popular sense means that we are
less willing rather than that we are less able, that the proba-
bility of achievement is decreased by the increased effort that
it requires rather than that the possibility of achievement is
decreased inevitably.” This seems to me an admirable sum-
mary of what experimental facts and general observation have
shewn, when the data are dispassionatcly cxamined, apart
from any preconceived theory. The facts supplied by physiol-
ogy also support this view. Thus Professor Sherrington (20)
has shewn that the scratching reflex, produced by various
stimuli, has a certain constancy of thythm ; “ under all these
various modes of excitation (heat-beam, constant current,
double and single induced currents, high frequency currents,
and mechanjcal stimuli) the rhythm of the flexor response
remains . . . almost the same ”’. When fatigue sets in owing
to prolonged excitation the action becomes less steady and less
accurately adjusted, it becomes tremulous and the tremor
becomes progressively more marked and irregular.’” The
physiological explanation of this phenomenc~ has been given
by Pavlov (21) in his work on conditioned reflexes. When
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a positive conditioned reflex is stimulated at a point on the skin
then neighbouring areas on the skin act as inhibitors And
when a negative conditioned reflex is stimulated surrounding
points become excitors. There is, in fact, a mutual induction of
inhibition by excitation and vice versa. When there is a regular
alternation of positive and inhibiting stimuli the reflexes are
much more precise, since each phase assists the succeeding
one. Hence rhythmic activity is performed more easily and
with less exhaustion than arythmic activity. This is the
physiological ground for the explanation of fatigue, It is not
a question of quantity of activity but of rthythmical activity.

In order to test this conception of fatigue by further psycho-
logical experiment the following investigation was undertaken.
Eight graduate students acted as subjects of the experiment,
which was conducted in the evening. They were given a series
of texts containing intercsling historical matter, printed with
no divisions between the words or paragraphs, no punctuation
marks or capital letters; the texts presenting the appearance
of a continuous collection of letters.  Their task was to divide
the words by drawing short vertical lines between them and
to indicate the full stops by making crosses. Marks were
assigned for correct division of words and punctuation, and
subtracted for errors. (22) The subjects worked continuously
at this task for half an hour without any break; and at the
end of that time all declared that, though the work was
interesting, they were tired out. This feeling of tiredness was
both physical and mental, the former being due mainly to
eye strain of which most of the subjects complained.

The table here given shews the median marks of the group
for each of the thirty minutes.

Time . 1234577678910

“Marks . 38 34 48 45 44 54 5T 52 46 47
Time . Ir 12 13 14 135 16 17 18 19 20
Marks . 48 49 5I 53 54 36 51 49 5T 47

Time . 21 22 23 24 25 26 27 28 29 30
Marks . 56 53 53 47 50 59 50 55 52 6o
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It will be seen that the marks shew a tendency to rise for
the first 16 minutes, afler which they hover round a more or
less fixed centre. The coefficient or variation of the marks
for each subject, for every consecutive five-minute period was
calculated. This coefficient measures the regularity or steadi-
ness with which the subjects are accomplishing their task
within the period stated. The mean of such coefficients for
the eight subjects for each of the successive periods was

1 2 3 4 5 6
13.8 0.6 7.7 7.3 9.0 9.5

At first the coefficient is high, as the subjects have not yet
adjusted themselves to the task, and are consequently very
irregular in their performance. In the next five minutes
adjustment has been secured and the big drop in the co-
efficient shews that the work is being steadily pursued. For
the next ten minutes the work is still steady but less so than
in the previous period. During the last ten minutes the
coefficients shew that the work is being very irregularly
performed ; whilst the former table indicates that the amount
of work accomplished during this period shews no tendency to
decrease. By analogy with the experiments of other observers
given above, it is reasonable to assume that if the task had been
continued for several hours there would be no diminulion in the
quantity of work done for each period. It is evident that there
is no reason to assume that a fund of energy is being used up,
but that the phenomenon of fatigue is displayed in the greater
irregularity of the activity employed. Fatigue militates
against steadiness, owing to the lack of conirol of voluntary
attention. In the experiments previously quoted in which
eight college students performed arithmetical additions for
10 hours, the coefficients of variability for the first and last
10 minute periods were 6.7 and 8.7 respectively, an increase
of thirty per cent.; though there was no diminution in
quantity.

Further evidence tending in the same direction has been
supplied by the carefully timed record of an athlete while
covering 200 yards at top speed. (23) Accurale timing was
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made by a series of coils at equal distances above the track
and connected to a galvanometer. The runner carried a thin
flexible magnetized steel ribbon round his waist. Each time
he passed a coil the magnet induced a current which was
recorded photographically. The following table shews the
time at which he passed each 20 yard mark. In the third line
I have indicated the time for covering each distance, in the
fourth the coefficient of variability., As the runner did nol
scttle down to a steady pace until he had passed the first 20 yard
mark the calculations of the coefficients start from that point.
It is a pity that the coils were not placed at intervals of 1o
or 5 yards, when the theory could have been more adequately
tested. The results, however, shew an increased variability
with distance, and thus confirm the previous daia in an
unexpected manner,

Distance (yds.) 20 40 6o 8o 100 120 140

Time (secs.) 2.760 4.595 6.380 8.125 9.885 11.695 13.550

Time 2.760 1.835 1.785 1.745 1760 1.810 1.85%
(per 2o yds.) — ~ —
Coefficient of Variability 1.73 1.79
Distance (yds.) 160 180 200
Time (secs.)  15.455 17.425 19.455
Time 1.g05 1.g70 2.030
(per 20 yds.) - -

Coefficient of Variability 2.15

The conclusions forced on us by the facts of everyday life
and experimental investigation thus confirm each other,
Where the doctrine of a fund of energy can be brought to the
test it breaks down completely. We have found it possible
to give an explanation of fatigue which ignores the hypothesis ;
and the results of experiment support the explanation. Just
as physiologists have found il is advisable to give up the
idea of nervous energy, and employ that of nervous activity
instead, so for psychological purposes we are forced to abandon
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the conception. Vital activity, physical or mental, is
rhythmical and as long as a person is fresh the rhythm is
sustained and regular ; hut with prolonged activity it becomes
more and more difficult to maintain the regular swing of
action, which finally breaks down. The subjective impression
of this lack of steadiness is what we call the feeling of fatigue
and is a warning to us to desist. Anything which helps the
rhythm tends to ward off this feeling, as is well shewn by the
fact thai soldiers can march longer and more easily to the
strains of music ; and all bodily labour is made less {atiguing
by rhythmical action.

In experimental investigations and in everyday life where
a diminution of capacity has been observed as a consequence
of prolonged activity lhe result is a secondary phenomenon.
Inability to control attention may, of course, express itself
in a diminished output of work but, as we have abundantly
seen, this is by no means an inevitable or necessary occurrence.
Other phenomena. are much more certain and primary. Such
are errors, accidents, spoilt work, a tired feeling and all the
other results of an uncontrolled and wavering attention. Itis
to these that we must look as the surest indicators of fatigue
and not to some purely imaginary store of energy which has
no warrant in theory or in practice.

The conclusion of the whole matter is this, When we speak
of mental activity we are using a term whose connotation is
known to us by immediate experience. We have a direct
acquaintance with activity in ourselves whenever we make
an effort to think. In fact it is certain that when we speak
of the activity of inanimate things we do so by a translation
into them of something which we know directly only in our
own consciousness, Here the analogy is from the mental to
the physical realm. But the direction is reversed when we
make use of such expressions as a narrow minded man or
a man of wide outlook or a person whose ideas run in a groove.
All these and the like expressions convey something perfectly
definite which we can only characterize by means of analogies
taken from material objects, Their use is justified by the
limitations of our vocabulary and the consequent tendency
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{0 find analogies to illustrate our meaning, So it is reasonable
to speak of the mind cxpanding as the result of education, and
indeed it would be difficult and tedious to express what we
mean in any other terminology. But it would be idle to
suppose that the analogy can be pushed further and that the
laws of expansion of gases (say) apply to the expansion of the
mind. When we increasc the pressure of insiruction we may
decrease the volume of what is learnt, but only a very fanciful
psychologist could imagine that, theretore, we are justified in
applying Boyle’s law to mental development. Similarly it is
necessary sometimes to refer 1o the mind’s elasticity but therc
is no reason whatever to suppose that Hooke's law applics to
this characteristic of mind. The use of the concept of mental
energy as a descriptive analogical term may be allowed on
the ground of poverty of language and convenience ; but to
assume that the quantitative laws of physical energy apply
to the mental sphere, or that there is a fund of mental energy,
is to exceed the bounds of legitimate scientific procedure.



CuAPTER VIII
INSTINCT AND CUSTOM

I there is one thing more than another in psychology which
seems to cry aloud for both mental energy and a fixed nervous
structure it is the doctrine of instinct. As we have thrown
doubt on both these concepts it is our obvious duty to tackle
the problem of instincts in human activity. Locke had
compared the mind, at the outset of its experience, to an empty
cabinet or a ‘ white paper, void of all characters’. The mind
had simply certain general capacities, such as memory, just
as a sheet of paper has the property of retaining marks made
upon it. And just as a sheet of paper has no preference for
any particular writing so the mind has no inclination in any
specific direction. Leibniz, in opposition to this view, had
compared the mind to a block of marble which was not homo-
geneous but had certain veins in it. From a homogencous
block a sculptor could carve any figure indifferently, but from
a veined block one particular form in preference to others
would be easier to obtain ; just as Michael Angelo is said to
have given the awkward position of the dropped shoulder in
his David as a result of the curious elongated shape of the
block of marble from which he chiselled it. In this sense
Leibniz held that one particular figure in preference to others
would be in some way innate in the marble ; though, of course,
it would still be necessary for the genius of the artist to produce
the figure by working in the way determined by the marble.
** Thus ideas and truths are innate as inclinations, dispositions,
habitudes or possibilities which may become actualities .
Leaving aside ideas and truths as belonging to the province
of philosophy, and discarding material analogies, what the
psychology of instinct has to discuss is whether dispositions,
inclinations, etc., can, in any intelligible sense, be said to be
176
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inborm in the mind. In order to investigate this it is obviously
necessary to have some criterion by which we can determine
whether a particular tendency is inborn or acquired. The
mere fact of a disposition appearing late or early in the life
history of an individual cannot be used as a criterion, since it
is perfectly possible for an impulse to mature late though it
is an original part of human nature.

William James believed that the inexplicable and psycho-
logically obvious characler of any impulse, and the satisfaction,
derived from acting in accordance with it, were sound reasons
for believing in its originality. Neither natural selection nor
the pleasure derived from pursuing cerlain aims was capable
of explaining inborn impulses. (1) “ Why,” he asks, “do
various animals do what seem to us such strange things in the
presence of such outlandish stimuli? Why does the hen, for
cxample, submit herself to the tedium of incubating such a
fearfully uninteresting set of objects as a nestful of eggs?
Why do men always lie down, when they can on soft beds
rather than on bard floors ? . . . Why do they prefer saddle
of mutton and champagne to hard-tack and ditch water?
Why does the maiden interest the youth so that everything
about her seems more important and significant than anything
else in the world ? Nothing more can be said than that these
are human ways, and that every creature likes its own ways,
and takes to following them as a matter of course. . . . It
takes what Berkeley called a mind debauched by learning to
carry the process of making the natural seem strange, so far
as to ask for the why of any instinctive human act.” Other
criteria have been employed to distinguish instinctive from
acquired impulses, in addition to their non-rationality and
satisfyingness. One of the chief of these is the feeling or
interest which is at the kernel of an instinct ; the feeling, so
to speak, that the action prompted by the instinctive impulse
is worth while, Another is that every instinct is liable to
perversion in some individuals, But, of course, this must be
strictly limited, since if the majority of individuals acted in
a perverse way the latter mode would be instinctive. Thus,
some mothers are cruel {o their children, but if the great

M
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majority of mothers were so, then cruelty would be the maternal
instinct. Again, the ineradicability of an impulse is regarded
as a sure sign that the disposition is part ol the original nature
of man, For what cannot be rooted out of the constitution
must be part of the native endowment of the mind.

Using the criteria of ultimate inexplicability and originality,
and basing himself on the chservations of earlier writers,
James gave an inventory of man’s original equipment. This
includes such sensation-reflexes as sucking, clasping, carrying

" things to the mouth, vocalization ; and then proceeds to such
motor activities as sitting up, standing, walking. Instinctive
activities as pugnacity, hunting, fear reactions, the parental
instinct, gregariousness, curiosity, acquisitiveness are enu-
merated. Complex tendencies, as preference for sheltered
places, play, love of ceremony, ctc., are all part of the native
endowment of the mind, And in addition several emotions
such as envy, resentment, jealousy, modesty are included.
For James believed that * every object that excites an instinct
excites an emotion as well. The only distinction that one may
draw is that the reaction called emotional terminates in the
subject’s own body, whilst the reaction called instinctive is
apt to go further and enter into practical relations with the
exciting object.”

Now it is patent that, if this curious and miscellaneous
assortment of tendencies to action are inborn, the above
list is by no means complete, but is merely a sample. Ac-

, cordingly Professor E. L. Thorndike (2), although he does not

| pretend to be complete, devotes eight chapters of his Educa-

. tlonal Psychology to an enumeration of unlearned tendencies

{ or original nature in man. He begins with reflexes and
sensation-reflexes, bodily control, and proceeds to such complex
activities as pugnacity, hunting, collecting and hoarding, etc.,
and enumerates several emotional tendencies such as {fear,
pugnacity, anger, etc. In addition he enumerates a group of
tendencies which are -responses to the behaviour of other
people, such as imitation, gregariousness, motherly behaviour,
paternal instinct, masterly and submissive behaviour, rivalry,
sex behaviour during courtship, etc. Such responses as teasing,
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bullying, envy and jealousy, etc., are also included, and a
variety of other simple or complicated reactions to various
social or non-social situations. The above are, of course, but
samples of his list and he docs not pretend to be complete ;
so various and extensive are the elements included in the
original nature of man.

One of the great services rendercd to the study of the
mind by Professor McDougall was to emphasize the functional
aspect of mental dispositions, and thereby to provide psycholo-
gists with a sharply defined concept of instinct in place of the
hazy and shifting idea previously held. His definition of an
instinct, which has the merit of being approved by Dr
J. Drever (3) who has made a special study of instinct in man,
is as follows (4) : “ an innate disposition which determines
its possessor to perceive (pay attention to) any object of a
certain class, and to experience in its presence a certain
emotional excitement and an impulse to action which find
expression in a specific mode of behaviour in relation to that
object . The inborn disposition is compazed to a lock and the
object to a key which unlocks it ; and just as each type of lock
can only be opened by a particular sort of key, so each instinct
can only be aroused by a particular class of objects. By the
use of the criteria set out in the above definition McDougall
enumerates “ all the instincts that seem to me to be comprised
in the innate constitution of the human species.” Apart from
certain minor instincts there are thirteen of these, namely :
the parental instinct, the combative, curiosity, the instinct
of escape, the food seeking instinct, disgust, the herd instinct,
self-assertion and ils opposite, the sexual instinct, the
acquisitive, the constructive, and the instinct of appeal. All
these are ineradicable parts of the struclure of the mind, and
experience can only meodify their action but cannot change
their nature. Professor McDougall teaches, and I think cor-
rectly, that an instinctive disposition must be specific,
otherwise there is nothing that could be called instinctive in
it ; but he is careful to point out that the specificity of instincts
both on the receptive and executive sides is of very different
degrees. Moreover, it would be generally agreed that unless
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the disposition were common to the whole species there is
nothing in it which could be rightly regarded as instinctive.

In opposition to all this, the thesis I propose to maintain
in this chapter is that the concept of instinct is inapplicable
to human activity, however useful it may be in explaining the
actions of lower animals, especially invertebrates. Our study
of the nervous system has shewn that there is no reason to
suppose that there are ready formed mechanisms which
predispose to particular lines of activity ; but rather that all
parts of the central nervous system are functionally inter-
changeable. Turther, the study of human instinct is not
concerned with the physiology of instinctive mechanisms but,
as Dr J. Drever has so persuasively maintained, with mental
predispositions, And McDougall’s definition is entirely
couched in mental terms. This was the point of view which
Samuel Butler very forcibly presented in his work on Life and
Hgabit, and which has never been seriously challenged. Now
a functional disposition without some activity and an environ-
ment, which gives it form, is an emply conception, or rather
a meaningless one. Despite poetic sanction to the contrary
there is no meaning in talking of a "“mute inglorious
Milton . Unless a man has composed poetry there is no
sense whatever in regarding him as a poet, however-good a
ploughman he is. A aaked possibility is nothing; or as
Leibniz remarked a puissance ou faculté nue is an absurdity,
If this were not the case, there would be nothing to smile at
in the reply of the man, who, on being asked whether he played
the violin, answered that he did not know because he had
never tried. .

If there were no keys in the world there could be no locks.
Here the danger of using non-biological analogies in psychology
is peculiarly evident. ¥or il is supposed to be quite easy to
see how a lock could exist without there being any keys
whereas, as a matter of fact, the idea of a lock would be
meaningless in that case. The only thing that would exist
would be pieces of curiously shaped metal; not a lock.
Similarly an organism apart from its environment is a meaning-
less abstraction. And, coming nearer to our subject matter, °
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we may likewise say that an instinct without some corre-
sponding specific features in the biological or social environment
is an empty or meaningless conception. If then it can be shewn
that so-called instinctive human activity is invariably
dependent on some particular social environment, there would
seem to be no room for separate independent instincts. Now
I maintain that this can be shewn in the case of every activity
which Jis denominated instinctive. By universal consent the
strongest instincts in human beings are the sexual and the
maternal and parental instincts; for which reason I shall
illustrate my remarks mainly from these. As these springs of
action have well-defined physiological organs it may reasonably
be assumed that if instinct is to be sought for anywhere in
human life they must be found here.

If there were a true parental instinct there could be no
distinction in respect of parental behaviour between sons and
daughters. Yet there are certain peoples amongst whom
daughters are disregarded, and parental affection is lavished
on the sons. C. M. Doughty (5) who lived among the Beduin
for a long lime, as one of thcmselves, thus describes their
difference of attitude. ‘ Daughters when past the first
amiable infancy are little set by in Arabic households. The
son is beloved by his father, till he be grown, above the wife
that bare him, before his own soul, and next after the man’s
own father : and the young child [i.e. boy] in an household is
hardly less beloved of his elder brethren. God has sent a son,
and the father cannot contrary him in anything, whilst he is a
child. This it is that in time to come may comfort his age, and
in his last end honourably bury him ; and the year by year
after, as the nomads in their journeys be come again, offer the
sacrifices of the dead and pray over him ; so shall his name be
yet had in remembrance among the living. . . . A son dying,
a father’s spirit is long overcast, he is overborne awhile with
silent sorrow ; but the remembrance of a deceased daughter,
unless her life were of any singular worth or goodly promise
untimely broken, is not very long enduring.” I suppose we
get nearer to unsophisticaled human nature when dealing
with Beduin than with Western Europeans,



182 INSTINCT AND CUSTOM

It iz clear from the above that parental behaviour to off-
spring is entirely a matter of social custom. And anybody
who is familiar with the unintentional cruelty of English
parents to their children in the early decades of the nineteenth
century in the cause of their education can easily convince
himself of this. TFlogging, starvation and other methods of
bending the will to virtue were employed and approved in the
interests of the children’s welfarc ; and parental instinct was
submerged in the social atmosphere of the time.  I{ the course
of action pursued is entirely a matter of social custom what is
the use of speaking of instincts ?  Itis perhaps worth remarking,
what has often been pointed out before, that the moral worth
of a particular action or mode of conduct is entirely independent
of the fact whether it is inborn or acquired. Parental action
is just as admirable or reprehensible if it is acquired.

Perhaps it may be urged thai, at any rate, maternal
behaviour is due to an instinel. Here the matter is equally
difficult to decide since in every stage of civilization the
rearing of children is so much a family or tribal concern, and
no woman is left alone to act for herself. Professor J. B.
Watson (6) describes what happens in maternity wards, where
the usual social conventions and customs are largely replaced
by others. After quoting how maternal instincts are usually
described he goes on to say. ** To those who work in maternity
wards the situation is sometimes scen to be quite otherwise.
We have observed the nursing, handling, bathing, etc. of the
first baby of a good many mothers. Certainly there are no
new ready-made activities appearing except nursing. The
mother is usually as awkward about that as she can well be.
The instinctive factors are practically #il. The emotional
activity of both parents may be intense, but this is often the
result of many factors. Very often the mother who is
unshackled by social conventions behaves quite differently.
Even in cases where the woman is duly married and there is
no reason for a transfer of an emotional state of an adverse
kind upon the child, little malernal behaviour of the type
usually described appears. Society puts the sirongest pressure
wpon a conventional aititude with respect o the proper care of
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the youngster and the emotional atittude which should be displayed
with veference to 4t (italics mine). We are not denying however
that there are some instinctive factors here. Tt should be
recalled that the nursing of the child and the fondling of it
is not without a sex stimulating cffect upon the mother. . . .
Just to the extent to which convention permits it, rationaliza-
tion [of maternal conduct] occurs. This is a strong argument
that maternal behaviour is not mainly instinctive.” But, of
course, it is none the less admirable.

The practice of infanticide again seems to establish the fact
that parental conduct is entircly determined by social con-
vention. In sharp contrast to the modern anxiety to lessen
child morlality there is sound historical evidence, backed up
by the direct observation of the behaviour of primitive groups
in modern times, that this practice was widespread. Among
the various groups of primitive folk of Tasmania and Australia
infanticide was common, and was also practised widely among
hunting races as the Eskimos. (#) Certain agricultural races
in North and especially South America had this custom and
in some cases the first child, if a girl, was always killed. The
custom was very prevalent amongst the New Zealanders and
in Polynesia. A famous secret society in the Society Islands
enjoined the killing of all children on its members by oath.
The first missionarics published it as their opinion that in the
Islands as a whole not less than two-thirds of the children
were murdered by their own parents. The natives of Mada-
gascar and the Hottentots also practised infanticide.

Passing to civilized peoples we find exactly the same state
of affairs. In historical times in Greece the practice is said
to have been universal, and the murder was usually ordered
by the father, the child being exposed and left to die. In the
ideal legislature of Plato and Aristotle the practice was
enjoined, as it was also by the practical legislation of Lycurgus
and Solon. Glotz who has examined all the evidence thus
sums it up “ L'opinion de la Gréce ancienne est donc a peu
prés unanime. Recue dans la vie privée, cette pratique a été
admise en droit par les législatures et fondée en raison par
les maitres de la pensée.” Infanticide was general in Rome
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in very early times, but the father’s rights were somewhat
restricled later. Many women exposed their children and the
custom was regarded as quite natural. Thus in the Golden
Ass of Apuleius a husband before going on a journey directed
his young wife that the coming babe, if a girl, was to be
destroyed, and this is related as a perfectly natural and
common occurrence. It was also very prevalent among the
Arabs before Mohammed forbade it. In China and India the
custom was common until the last generation and no
criminalily was atlached to infanticide. It was estimated
thal in 1874 more than one-half of the girls born in Rajputana
were destroyed. And before their conversion to Christianity
the custom was extenstvely practised amongst the Teutonic
tribes.

Morcover as Professor A. M. Carr-Saunders (8) has pointed
out there has often been a bias on the part of observers to
disregard evidence about infanticide and similar practices,
“ Many observers are attracted by the races who come under
their notice and seem to think that these practices are incom-
patible with the kindly nature or pleasant disposition of the
people they describe—that in fact the attribution te them of
such customs as a normal feature of existence is a kind of
libel~and if they report them at all, they persuade themselves
into thinking that they are infrequent and abnormal. We
have only to remember the objection taken to the interpretation
of the finds in neoloithic graves in Fngland as evidences of
infanticide—an objection based on the dislike of believing that
our ancestors could have been guilty of such a habit-—or,
again, we may remember that Tacitus, when desirous of
holding up the Germanic tribes as an example to the Romans
of his day, declared that they never committed infanticide—
the implication being that infanticide is to be regarded as a
degenerate and unworthy custom. Nevertheless in spite of
the bias against belief there is ample evidence that one or
more of these practices are recorded for almost every people.”

If the practice is thus nearly universal then either the
parental instinct is non-existent or too weak to overcome the
most repulsive actions contrary to it; or else we are almost
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driven to lhe belief that, for the human species, infanticide
and similar practices are instinclive. What is the sense of
referring certain human activities to instinctive tendencies
when peoples in all ages and climes have not acted in
accordance with them ? Rather we are forced to the conclusion
that custom hardened into habit is the great motive force of
human action.

An cxactly similar state of affairs 1o that described above
prevails with regard to the sexual imstinct, which plays so
prominent a part in modern psychological discussions, especially
of a popular kind. In this matter sociologists and ethnologists
have much to teach us. There is a widespread belief that
the manifestations of the sexual instinct are so ‘natural’
that society should have no more concern about it, except in
so far as it leads to procreation, than it should over the food
we eat, or the manifestations of any other appetite. Dr
C. W. Margold (g) has shewn that the assumed distinction
between social and individual sex conduct is unsound. The
biological point of view is never adequate to account for human
conduct, for the social medium in which a person lives is not
something antithetical to his personality but an essential
factor in it. “ The theoretical conception of a sexual life
existing apart from control, more or less effective, by the
public opinion of the community, is unreal, incompatible with
human nature, never realized.” It is an abstraction to regard
sexual conduct, or any other conduct for the matter of that,
as something individually generated from the biologically
given. Any account of human conduct that regards our
physiological organism as the determiner of our acts ignores
the essential factor of what is socially given.

It is an obvious corollary that all human impulses are so
infinitely plastic that they may be organized into any dis-
position, and have so been organized from ime to time. What
particular activities shall ensue are never determined by
inborn impulses alone, for these are blind or indeterininate.
And, as far as human action is concerned, biological equipment
and social heritage are mutually involved and the latter is
always the guiding factor, Human nature is not something

/
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predelermined by the organism and embodied in organs, but
something in its very essence social; found only in com-
munities. We may confidently affirm, therefore, that no act
can be predicted from a man’s biological constitution, but that
the content and form of every human activity is essentially
social.

Accordingly as Dr Margold (10) has demonstrated, by an
examination of the peoples where sexual promiscuity is
toleratedd and premarital chastity unknown, there is clear
evidence even here of the invariable presence of social factors.
These take the form of particular taboos or group ideals or
social controls of various kinds, which may appear to us
ridiculous, but are nevertheless potent. Thus among the
Trobriands as studied by B. Malinowski, while a girl's father
may have sexual relations with her, brothers and sisters are
kept stringently apart not only in sexual intercourse but in
what we might consider ordinary friendly relations. ‘ Indeed,
a Trobriand Islander, deeming physical resemblance somehow
a sign of sexual intimacy, will consider it an outrageous insult
and especially degrading to be told that he in the slightest
degree resembles his sister.”’

If these observations are sound, cven in cases where there
is sexual promiscuity, then it is obvious that social control
over private conduct should be more evident in other cases.

nd the study of ethnology bears this out. Accordingly we

1d the greatest possible diversity in sex practices [rom people
ypeople. In fact sex behaviour, so far from being the direct
sult of a natural instinct is probably the most diverse of

1 behaviour of human beings. Every element in it is

rescribed, ordered and regulated by the customs of the

articular group. Thus kissing is or was unknown to a large
umber of races; and a Burmese lover, for instance, does
ot kiss but smells the cheek of his mistress, whilst Maori
wers used to press their noses sideways. And the modes of
surtship are almost as various as the numbers of different
eoples. It is reported that among the Garos of Assam a girl
onsiders herself insulted if her sweatheart speaks to her first
bout getting married. The age at which boys or girls may
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marry is determined entirely by the particular social group
in which they happen to be born ; as we see in modern India.
Moreover it is a commonplace amongst anthropologists that
physical attractiveness in girls or boys is largely determined
by fashion. It is not so long since the wearing of a bustle
was an attempt to live up to the social idea of what con-
stituted female beauty in civilized races. Amongst some
peoples no woman will consider a man beautiful unless he has
blackened his teeth. TFemales of the Sitka Islands cul their
lower lip at ihe time of puherty, and gradually enlarge it so
that they eventually look frightful {0 our eyes, but the natives
consider it a mark of the higliest beauty and try to make it
as large as possible. Strange as it may appear to us, even the
parts of the body which are supposed to be sexually attractive
vary from group to group. Thus Mahommedan women, who
were brought up to veil their faces in public, are said to have
blushed if seen by men with the face uncovered. And it is
reported that if chanced upon by strange men, whilst bathing,
they were concerned only about covering the face. The
practically nude natives of Sumatra and Celebes carefully
cover the knee and consider it most improper to expose it,
according to Westermarck. It is only a few years since
European women have been allowed to expose their ankles or
calves. And Indian women of the Caribbees transgress the
rules of decency if they go out without being painted; the
two inch covering that they wear being regarded as less
important in this respect.

Thus it is in accordance with the facts to say that (10) * No
matter how odd, even how handicapping, immoral or positively
reprehensible, from our own group notions, group sex practices
may be, if individuals are {from childhood brought up in them,
if they see them valued, approved and practised in close and
intimatc association, if they are taught them as right, proper
and decent, they will also invariably practise, approve and
value them.”

If more evidence is required of the essentially social and
customary nature of sex behaviour it is abundantly furnished
by observing the customs of the Japanese. Amongst them
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young men and women do nol meet socially and no friendship
is possible. They do not court one another. All the amenities
of Western civilization such as dancing, mixed parties,
dramatics are unknown. Marriage is entirely a family concern
and social relationships between the sexes before marriage is
not a necessary preliminary. A Japanese despises alike
romance and sentimentality and marriage is regarded not as
a purely private or personal matter but essentially a social
concern, Of course sexual appelite exists among them as
amongst us, bat jt is not idealized and such passion is regarded
as an emotion unworthy of a civilized race.

Mr G. C. Allen, who has spent many years in intimate associa-
tion with ‘the Japanese, puts the situation very clearly. (11)
“Let us try,” he says, “ to put the whole matter from the
standpoint of a normal Japanese. In Anglo-Saxon countrics,
he would say, the sex relationship is idealized to an absurd
extent, and love between the sexcs is exaggerated into one of
the greatest experiences of life. Western poetry, novels, and
popular tradition serve to elevate what is mercly a form_of
mutual hypnotism into_the end-gll and he-all of existence . . .
what is in essence merely a trick.of nature for securing the
continuance of the gpecies is held-on occasion a justification
for. disloyalty and ingratitude. When two people fcel drawn
to one another, they are held to be justified in entering into
a relationship which will have profound social consequences,
and which will determine the future quality of the race. Any
attempt which society may venture to make to control this
relationship is resented as an infringement on liberty, and,
curiously enough, as an unwarranted interference with a
purely personal matter. These beliefs are so ingrained that
they are the assumptions underlying most of the modern
discussions of sex relationships. Yet English-speaking peoples
convenienily ignore the fact that these ideas are common only
to an insignificant proportion of the world’s population, and
that it is only within the last few centuries that they have

_come to form the basis of Western social philosophy.”

Nor is it necessary to go to the Japanese to be convinced

that there is no sex-instinct, In the next generation it will
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be difficult to get examples, for when Japanese and Chinesc
customs are completely assimilated to the European, psycholo-
gists will regard Europcan customs as instinctive owing to
their universality. Sexual behaviour, like all other behaviour,
has to be learnt cven though there is an appetite for this
particular activity. Mr Bertrand Russell who is well aware of
this, by a feat of mathematical logic, uses it as an argument
for allowing absolute freedom in sexual conduct. His remarks
on this matler of instinct are so pertinent, however, that I
quote them. (12) * The instinctive element in scx relations
is much less than is usually supposed. . . . The fact is that,
where human beings are concerned, instinct is extraordinaiily
vague and easily turned aside from its natural course. The
word ‘instinct ’, in fact, is hardly the proper onc to apply to
anything so far from rigid as human behaviour in sexual
matters. 1 do not know how it may be with savages, but
civilized people have to learn 1o perform the sexual act. It
is not uncommon for doctors to be asked by married couples
of some years’ standing for advice as to how to get children,
and to find on examination that the couples have not known
how to perform intercourse. The sexunal act is not, therefore,
in the strictest sense instinctive, although of course there is
a natural trend towards it . If, then, there is no reason to
believe that, for acts that have definite organs, there is an
instinctive capacity to usc them, it seems hard to believe that
there are other instincts in human beings beyond those we
have considered. Nevertheless the importance of the subject
juslifies some reference to these others.

Practically every list of human instincts contains the
instinct of curiosity. As to this instinct, in the light of what
has been said about the environment being an essential part
of the {unction, it would be hard {o demonstrate that all
environments have sufficiently similar characters to render
the meaning of such an instinct sufficiently definite to be worth
considering. An instinct of curiosity, in the abstract, would
appear to be devoid of meaning. Anybody who has read
Doughty’s Travels in Arabia Deserta can casily convince
himself that the Beduin do not understand intellectunal



190 INSTINCT AND CUSTOM

curiosity, They could not understand why anybody should
want to come to Arabia and supposed that he must be seeking
for treasure. His copying of inscriptions scemed to them a
fatuous proceeding. On one occasion ‘“ East of Ybba
Moghrair, we passed the foot of a little antique rude turret in
the desert soil. I showed it to some riding next me in the rahla,
‘Works (they answered) remaining from the creation of the
world ; what profil is there to inquire of them ?’ " All that
can be profitably said about curiosity is that in different
places and at different times different peoples have been
interested in different things, as the result of custom and
tradition, With regard to such things they are curious, but
absolulely ignore other things more interesting still. So little
curions about the siructure of the human body were the
physicians of Europe that until the sixteenth century they
were content to accept what the Greeks had taught without
investigating for themselves. Macaulay was one of the best
informed men concerning the literature and culture of ancient
and modern Europe. But so little curious was he about Indian
culture and traditions that, when he resided in India and drew
up a scheme for Indian education, he brushed the whole of
their literature and traditions aside as not worthy of con-
sideration in a system of education. Similar examples could
be multiplied indefinitely.

Those who provide lists of human instincts always include
the tendency to collect and hoard, known as the acquisitive
instinct. Now this is a topic that can be and has been
investigated. Miss C. F. Burk (13) in the year 1goo examined
over 6oo boys and the same number of girls with regard to
the collections they made. She found thal only ten per cent.
of boys and nine per cent. of girls were not actually making
collections. The tendency was found to be the strongest at
about the age of eleven or twelve but continued to adolescence,
when it began to wane. This seemed to be very strong evidence
of the existence of a hoarding instinct, and the investigation
has been widely quoted since. In the year 1927 another
inquiry was made in America, where they do these things on
a statistical scale. (14) This time 5000 pupils of ages ranging
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from g to 22 years were investigated with reference to various
kinds of collections, such as stamps, birds’ eggs and so on.
In contrast with the earlier enquiry it was found that the
percentage of pupils making collections of one sort or another
was remarkably low, the highest being about 1z per ceni. for
boys of 104 years. There was no age level at which the interest
in collecting and hoarding suddenly increased or decreased.
Thus, one investigator found hardly more than 10 per cent.
making collections, the other about go per cent. What is
the explanation of this astonishing discrepancy ? The answer
seems to be that environmental conditions have changed in
the iniervening thirty years. Present day conditions offer
opportunities to use leisure that are more attractive to the
young, such as theatres, moving pictures, wireless, dancing,
etc. If an investigation were made to-day cross-word puzzles
would shew that a high percentage of children were puzzlers.
Conclusions based upon a study of the interest in cross-word
puzzles would be applicable only to the time at which the
study was made. The parallel with respect to collecting and
hoarding activities is obvious. We may reasonably conclude
that the collecting instinct is entirely an environmental affair,
and not a natural endowment.

Similar remarks apply to any other of the instincts usually
named in psychological lists. Thus the fact of war has often
been regarded as pointing to an instinct of pugnacity in human
beings. And, for this reason, war has even been described as
a biological necessity. But a recent school of ethnologists of
which Dr Perry and Professor Elliot Smith are the protagonists
have brought forward evidence to shew that man was not
driven into war by an instinct of pugnacity, but by the growth
of organization amongst peoples, with the consequent desire
to enslave their neighbours, War, in fact, is a custom and at
the present day it is obviously & means whereby governments
secure political ends. Again it has been urged that the pressure
of population is the stimulus which releases the pugnacious
instinct in primitive and civilized communities. But Professor
Carr-Saunders in his valuable book on the Population Pro-
blem (8) has examined the evidence for this view and definitely
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rejects it. He thinks that wars may have arisen in this way
owing to mistaken views of the population problem. That is
to say, a theory and not a fact about population is responsible
for war; and there is nothing in the nature of man or of
social organization which makes war inevitable. The attribu-
tion of war to an instinct is but another instance of the ignoring
of sociality with its customs and conventions as the essential
feature of human nature.

The fact of the matter is that if we choose to make human
activity a question of instinct we can invent as many instincts
as we please. Thus the tendency to betting is so widely spread
as to constitute a grave social evil. Also any gamester wounld
agree that it has a decided emotional background. Hence
this tendency has the distinguishing marks of the other
so-called instincts and there ought to be an aleatory instinct.
The gratification of this instinct costs all civilized nations a
good deal and is reponsible for much ecomonic activity.

But we may go further than the mere enumeration of such
specific activities as the aleatory instinct. TFor it has been
urged, with much justification, that thinking itself possesses
all the criteria which are supposed to mark off instinctive
actions. (15) We saw at the beginning of this chapter that
the transparent obviousness of an act, combined with its
satisfyingness, are considered good marks of an instinct. Now
human thinking is pursued in the same unquestioning way,
for we take it for granted and it undoubtedly satisfies our
nature. The axioms of logic are quite as inexplicable and
acceptable as any instinctive impulse that has been named.
Again, nobody would venture to deny that there is an urge
towards thinking, since it is frequently carried on in spite of
all difficulties and disappointments, to gain no ulterior end
except its own worth-whileness. The pursuit of knowledge
for its own sake is said to be the distinguishing mark of a
philosopher. A further criterion of an instinct, which has
frequently been urged as a convincing proof of its forming an
essential part of the endowment of the mind, is the pain or
annoyance that ensues on its being thwarted. This too is the
mark of all intelligent thinking, since nothing is so annoying
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or disturbing as thwarted thought. And just as instincts, or
some of them, have been identified by the accompanying
underlying emotion ; so there is always a background of
affective tone accompanying successful thinking, as is proved
by the fact that obstructed thinking leads to repeated etforts
to overcome the obstacles and ultimately to annoyance. The
final criterion by which instincts are characlerized are their
liability to perversions; and this character, {oo, can be
discerned in thought, since errors and deliberate lying are
perversions of the thinking process, just as cruelty may be one
of the perverted manifestations of the sexual appetite. We
may reasonably assert that, since the criteria by which
instincis have been delimited do not serve to separate them
from any other mode of activity, the notion of separate
inslincts is invalid in psychology.

Having thus shewn that the notion of separate human
instincts is based on an erroneous analysis of human activity
it remains to enquire into the cause of the error, since this has
a direct bearing on the mind-body problem, There are three
spectres which have pursued us from the beginning of our
enquiry into this problem and unless these are definitely laid
nothing but confusion can result. One of these has haunted
psychology for so long that most psychologists have come to
terms with it, namely the faculty theory. The otlher two
are fairly recent intruders and they must be grappled with; to
wit the structural theory of mental life, and the doctrine of
mental energy.

Little need be said about the last of these since the previous
chapter has been devoted to the topic. There we saw that
to talk of the energy ‘ belonging to a particular instinct’ or
‘derived from some instinct’ was to invent a physiology
unknown to physiologists. The energy belongs to an individual
and is exhibited when he acts ; but each instinct has no specific
source of energy. The energy of an animal is not divided up
into parcels each available for some specific instinct ; nor are
there different qualitative forms of energy assigned to different
instincts, The person has the same energy whether he
acts in one way or another, 4.e. any available energy that he

N
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has is available for any act of which he is capable. If a man
prefers to lift heavy weights rather than row a boat he calls
on exactly the same energy in his muscular system. There
are not two stores of energy, one for rowing the other for
lifting weights. Similarly when a man acts under ‘the motive
of fear, anger, or any other assumed instinctive force he uses
the same muscular system and the same energy.

Again the notion of separate independent impulsive forces
urging men to act in specific ways, which is the theory under-
lying the belief in instincts, is due in the main to the existence
of separate organs for such activities as sex and hunger. The
existence of specific bodily organs leads to the view that there
are corresponding psychic organs or forces or impulses, owing
to the belief in the point-to-point correspondence between
body and mind. But no activities, not even the two we have
considered in detail, are confined to the organs which are
obviously involved in their execution; since, the whole
organism is concerned to a greater or lesser degree in every
act ; internal muscles, circulation, secretions, etc., etc. And
as we have now abundantly seen, the quality of the act depends
on the nature of the environment and social system. So that
the * feel ’ of the act is different on each occasion and there is
no onc mental impulse underlying all acts which go by the
same name. ’

But a more subtle theory underlies the doctrine of instincts ;
which we must now examine, This is borrowed from biology
and consists in the belief that the structure of an organ
determines its function. It may be worth while, therefore,
to consider what view is taken by modern biologists about
the relations of function to structure, Mr G. R, de Beer (16)
writes “ The internal factors of an animal are possessed
equally by the cells in all its parts. So the cells of the head
of a worm can by regeneration produce a tail, and the cells
of the tail can regenerate a head. But if the cells of the head
possess the internal factors which control the production
of a tail as well as the internal factors which control the
production of a head, how is it that in normal development
these cells do produce a head and not a tail ? Child has solved



INSTINCT AND CUSTOM 195

this problem by shewing experimentally that the first thing
which has to be scttled in a developing egg is the polarity, 4.e.
which part of the egg will give rise to the front and which to
the hind end of the future animal. Now the determination
of this polarity is the result of the action of factors which are
exlernal to the fertilized egg. All the way through develop-
ment the internal factors produce nothing of themselves, but
they enable the animal to react in definite ways to the external
factors and by this means to give rise to structure after structuie
in the process of development. Heredity does not account
for the individual, but merely for the potentialities some of
which are realized in the individual,

The same point of view has been developed by Goodrich,
who stresses the distinction which has to be drawn between
the process of transmission of the internal factors from parent
to offspring, and the process of production in the offspring
of characters similar to those which were possessed by the
parent. An organism is moulded as the result of the inter-
action between the conditions or stimuli which make up its
environment and the factors of inheritance. No single part
is completely acquired, or due to inheritance alone. Characters
are due to responses and have to be made anew at each
generation ",

Here, then, we see that, even on biological grounds, structure
is determined by function. And from the psychological
standpoint this is a rule without any exception. For such
structure or organization as the mind may be said to possess
is entircly dependent on subjective functioning. And function
must be carried on with reference to some environmenti. The
fact of the matter is, that the notion that mental functioning
is due lo a particular structure derives its plausibility from
mechanical analogies. An engineer could explain some
particnlar action of a machine, not in terms of the action
itself, but by reference to the structure of the valves, pistons,
rods, cylinders, etc. Similarly it is thought that the activity
of the mind can be explained in the same way. But the
analogy is most misleading ; for the only knowledge we have
or can have of ‘mental structure’ is by observing mental
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activity in ourselves or others. And the only way in which
we can describe such structure is by reference to the activity
itself. So that from the psychological standpoint ‘ structure ’
is only an indirect way of describing mental functioning. If
we take a sufficiently long view the same is true of biological
functions. For in the history of organic life digestion appeared
before stomachs or even alimentary canals, locomotion took
place in diverse ways before limbs were developed, and so on
through the whole gamut of activities. Hence it is obvious
that phyletically speaking function must have antedated any
specialized structure for carrying it out. In other words the
course of evolution must have been directed at every stage ;
and the theory of lapsed conscious striving is the only plausible
explanation that has ever been suggested. (17)

If we must make use of apalogies in explaining conscious
processes it is always best to derive them from biological
functioning. But if we do so we are inevitably thrown back
on consciousness itself. The mistake we are trying to eradicate
is due to an incorrect view of the nature of mental dispositions.
These are regarded by many psychologists, after the analogy
of the brain, as a set of enduring psychical structures. But
there are many facts to shew that mental dispositions are
primarily functional, not structural. Thus, improvement takes
place in mental processes, such as memory, when no practice
is taken. If we learn a poem late at night we remember it
better the following morning. The same thing happens with
an annoying problem which sometimes clears itself up if we
sleep on it. These, and a host of similar facts, shew that there
must be some sort of subliminal functioning during periods of
inactivity. Again, as Dr C. S. Myers (18) has pointed out
the tendency to ‘ perseveration’, or the spontaneous recurrence
of mental cvents, is most noticeable in a state of fatigue.
This seems to me only explicable on the assumption that when
the higher powers of the mind are working badly, or with
difficulty, the spontaneous functioning of the mind gets a
chance of displaying itself. Tence, it is evident that mental
dispositions are functional, not structural.

The third of our spectres remains, and this is the most
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insistent, for as Mr J. C. Field (19) has so well shewn the new
psychology of instinct is the old faculty psychology mas-
querading under a new name. He illustrates his remarks by
the so-called herd-instinct which is found in cattle ; and sets it
against the act of the good Samaritan. What can possibly be the
meaning, he asks, of saying that both act from the same instinct ?
If it is meant that the Samaritan’s act is spontaneous well
and gopd. If it is implied that his act, like the cattle’s, is not
the result of love and sympathy, or is without foresight of the
end it is ridiculous. Why then are acts whose conscious
concomitants are utterly different ascribed to the same
instinct, and what is the good of doing so? The blunder of
the faculty psychology was to subsume diverse acts under one
class name, to ignore their differences, and then to attribute
to the class so defined a power or activity to produce the acts.
Thus every process of imagining was subsumed under the
class ‘imagination ' and then the imagination became the power
producing acts of imagining. In this way a mythical structure
was placed behind the function, In a similar fashion instincts
have been inserted behind certain activities which have nothing
but the name in common, and thus the instincts become, by
a veritable miracle, mental forces. Professor J. Dewey (20) in
his masterly treatise on Human Nature and Conduct has
exposed the blunder with regard to instinct. Hesays: ‘* Fear,
it will be said, is a reality, and so is anger, and rivalry, and love
of mastery of others, and self-abasement, matemal love,
sexual desire, gregariousness and envy, and each has its own
appropriate deed as a result. Of course they are realities.
So are suction, rusting of metals, thunder and lightning and
flying machines, But science and invention did not get on
as long as men indulged in the notion of special forees to
account for such phenomena. . . . They spoke of nature’s
abhorrence of a vacuum : of a force of combustion ; of heaviness
and levity as forces, It turned out that these ‘ forces ' were
only the phenomena over again, translated from a specific and
concrete form (in which they were at least actual) into a
generalized form in which they were verbal.”

Having laid our ghosts it remains to enquire as to what is
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left of the doctrine of instincts. The question may now be
reduced to the simple enquiry whether there are any inborn
impulses to mental activity, It is necessary to eliminate all
reference lo reflex aclivity ; since in the first place reflex
action is an abstraction as we saw in an earlier chapter, and
secondly the mental significance of reflex activity is negligible.
‘What reason then is there to suppose that there are such
entities as inborn mental drives? And if such occur is there
any reason to suppose that they determine specific activities ?
The obvious direction in which to look for a primitive mental
drive is in the region of appetites. The two strongest appetites
are by universal consent hunger and sex, With regard to the
latter we have seen that its drive is a matter entirely of custom
or social institution. When the sexual organs are mature all
that the untutored youth feels is a vague restlessness which,
in some cases, he is not able even to localize. Custom and
tradition determine for him what specific activities will ensue,
Sex is a drive, but it is initiaily entirely blind as to its own
means of satisfaction. Similar conditions apply to hunger.
From the time that a child is born the satisfaction of this
impulse is assured, but there is no reason whatever io suppose
that the child is in any conceivable sense aware of what will
satisfy the impulse; that is determined for him. Hunger,
like sex, is only ‘natural’ in the sense that some sort of
satisfaction is imperative, but not in the sense that. specific
activities are ready made and that there is a drive towards
these. As Professor Dewey says “only when a man is
starving, is hunger an unqualified natural impulse; as it
approaches this limit, it tends to lose, moreover, its psycho-
logical distinctness and to become a raven of the entire
organism.” Similar observations may be applied to any other
natural appetite. That is to say, psychologically their dis-
tinctiveness is acquired and their specific nature is given to
them by custom or habit. And the number of such appetites
is strictly limited. The only ones that have any strong claim
to be included beyond the above two are the appetite to live
with others and to derive satisfaction from their presence,
the so-called herd-instinet, and the impulse to communicate
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our thoughts and emotions to our fellows, ¢.e. the language
appetite. Possibly we may add to these the appetite for sleep,
since there appears to be a strong craving for this, not satisfied
in any other way. So that the ‘natural ' drives are about a
beggarly half a dozen.

If we leave the appetites and ask whether there are any
inborn drives outside their range the answer has already been
given in the negative in our treatment, But it is worth while,
in order to clinch the argument, to consider another so-called
instinctive drive, which is invariably included among the inborn
impulses ; the emotion of fear. If this cannot be regarded as,
in any intelligible sense, an inborn impulse to activity then it
is hard to see how any other emotion can have any claim to be
so regarded; for fear is the sthenic emotion par excellence.
Professor J. B. Watson (6) as the result of a study of children
in maternity wards attempted to answer the question as to
what stimuli, apart from all training, would call out this
emotional response. He found that the only situations which
called forth fear reaction, at or shortly after birth, were loud
sounds, the sudden removal of all means of support or a slight
shake when the child is falling asleep or on the point of waking.
He was unable to find any trace of an instinctive fear of the
dark or of any sort of animal, even of flapping pigeons which
present a formidable appearance when close at hand. If we
reflect for a moment we see that, in the first year or so of life
fear could have no biological value, since the child is helpless.
Mr Bertrand Russell by a close observation of his own children
has confirmed all this. He too, found no fear of the dark or
animals in the first two years of life. All such fears are
suggested by the influence of the home environment or
imitated from others. (21) For the child is peculiarly suggest-
ible to the response of fear in its elders and readily imitates
them in this respect. So subtle is the suggestion that those
who are themselves fearful communicate this feeling to
children with whom they associate, by slight indications of
which they themselves may be unconscious,

For this reason it is very difficult to say what is original and
what is acquired in the case of any particular fear. And though
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loud noiscs usually do cause fear at any early age they do not
invariably do so.(z2) Professor C. W. Valentine, who is
responsible for this observation on his own children, calls
attention to the fear of the ‘uncanny’ which some children
experience. And similar observations have been"made by
Mr Russell who found a fear of certain mechanical toys. One
would like to know in these cases what suggested the fear,
There is one curious fact, difficult to explain, namely that
some children find a delight in repeating experiences which
they know will cause them fear. This corresponds to the
morbid {endency some adults have to read fearful stories
even when they dislike them. But the assumption that these
fears are inborn rests on no proved foundation.

However, all the observations have shewn that the number
of situations which will arouse fear in unspoilt children is
remarkably few; and that the great majority of adult fears
are acquired, being explicable as the result of suggestion or
other experiences. But it is to be carefully noted that there is
no reason whatever to suppose that all such acquired fears
have their root in a single instinctive fear. That there is a
single impulse or drive behind all fears is a pure assumption.
Fears are qualitatively different and not greater or less
variations of a single impulse. As has been well said (20):
" There is no one fear having diverse manifestations; there
are as many qualitatively different fears as there are objects
responded to and different consequences sensed and observed.
Fear of the dark is different {rom fear of publicity, fear of the
dentist from fear of ghosts, fear of conspicuous success from
fear of humiliation, fear of a bat from fear of a bear.,” It is
only the difficulty of breaking away from the faculty psychology
which could account for the belief thai there is one impulse
to fear which shews itself in many manifestations, or which
supposes that there is a single fear drive which causes all these
and other varieties of fear. The class name which includes
them all cannot, as was said above, be converted into a ‘ force ’
causing these fears.

There are however acquired impulses or drives to activity.
Despite this there has been a tendency for psychologists to
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deny that habits have propulsive power, owing to the belief
that all strong tendencies to action must be instinctive,
Consequently habits are supposed to derive such impulsive
force as they have from instincts. But since there are no
separate instincts and the number of native appetites is
strictly limited the view must be rejected. Everybody agrees
that bad habits are impulsive forces and the victim of such
habits {s prone to offer as an excuse that he cannot help
himself. The confirmed gambler or drug taker feels an over-
bearing impulse to act as he does. And moralists in all ages,
recognizing this, have warned the young not to cultivate bad
habits as they will inevitably later take control of the person.
So that, as far as bad habits are concerned, the union of habit
with desire and impulsive force is acknowledged. What is true
of bad habits is true of all of them ; and educators have at all
times attempted to inculcate desirable habits in the firm and
well grounded belief that these will be forces prompting to
action all through life. Moreover it would be passing strange
if a feature that is characteristic of one set of habits should be
lacking in another. A habit, in fact, is a standing predilection
or aversion from some specific actions. (23)

This undoubted impulsive power of habit is largely
responsible for the belief in separate instincts. In observing
the behaviour of human beings psychologists have been struck
by the uniformity of action and the strength of custom. To
account for the latter they have attributed its strength to
the supposed fact that such customs derive their motive power
from the native endowment of the mind. But inborn impulses,
as we have abundantly seen, are infinitely plastic and such
motive power as they possess is entirely the result of the
pressure of the social environment which moulds people to
its own form.

That there is anything inevitable in such moulding we have
given reason to deny; and consequently there is no reason
to believe in an unchanging human nature. Impulses may be
organized into almost any dispositions according to the
variety of social milien, Those who object to change always
interpret the structure of society as an expression of certain
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innate human capacities, such as the inslinct of acquisition,
gregariousness and so forth, But as Professor J. Dewey has
pointed out “ If we are to shove a mythological psychology of
instinct behind modern economics, we should do better to
invent instincts for security, a good time, power and success
than to rely upon the acquisitive instinct. We should have
to give much weight to a peculiar sporting instinct.” We may
conclude that so far from instinets having any impulsive
power over us they derive such force as they have entirely
from the habits we cultivate,



CraapTER IX
A GREAT ILLUSION

WE have had frequent occasion, during the course of the
previous chapters, to call attention {o the dogma thal the
so-called sensory areas in the brain store up mental images.
When a sensory experience occurs a sort of deposit is supposed
to be left behind, which ensures that internal stimulation
shall arouse an image, just as an external stimulus arouses a
sensation.

The thesis that it is proposed to elucidate in this chapter is
that this is a mistaken view and that all normal people, and
especially psychologists, are under an illusion with respect to
their mental imagery. What they think they perceive is very
different from what they do actually experience. To make
this clear we may divide illusions into two classes; those in
which the false perception can be corrected by more careful
observation, and those in which it is persistent and resists
correction. The Miller-Lyer figure, in which two parallel
lines appear to meet when they are crossed by other lines, is
an example of an illusion which no effort of will can eliminate,
even for those persons who are perfectly well aware of the
nature of the error and make an effort to counteract it. There
is nothing, therefore, paradoxical in the view that an illusion
can be universal and persistent, and the apparent certainty
of introspective evidence as to what we perceive can be
disregarded.

A curious phenomenon, which has never been investigated
as far as I know, is that many illusions arise from the fact
that the data of one particular sense yield a feeling of an
experience from another sense. Thus, several optical llusions
are errors of muscular sensibility. The most common and
striking of these is the illusion familiar at railway stations;
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when, seated in a motionless train, an adjacent moving train
gives us a strong feeling of being moved in the opposite
direction ; which feeling, I myself, find it impossible to get
rid of by any direct effort of will. Bearing in mind these
three characteristics, namely, that an illusion may be universal,
that the data from one region of experience are often mistaken
for those of another, and that ithe conviction of complete
certainty which the experience carries with it may be erroneous,
we are in a position to understand the nature of mental
images.

In opposition to the view here maintained there has long
persisted a belief that mental images are copies or residua of
past sensations. Although a considerable amount of thought
has been devoted to the problem of the nature of sensation,
few psychologists have faced the question of the nature of
mental images. The reason undoubtedly is that images are
assumed to be faint copies of sensations, and therefore the
ontology of the latter is supposed to carry that of images
with them. Now undoubtedly images do occur after we have
had the corresponding sensations. But to assume, therefore,
that they are copies of impressions is about as reasonable as
the view that, because the coolness of night always occurs
alter the day has gone, the feeling of coolness must be a
residuum or copy of the noonday heat.

Even such a careful analytic psychologist as Professor G. F.
Stout cannot rid himself of the view that sensations and images
are essentially of the same nature. He devotes a long section
in his Manual (1) to what he calls the characteristic differences
of impressions and images; thereby suggesting that in their
essence they are the same. There would be no sense in con-
sidering ditferences between two things which were in totally
different categories, such as, let us say, the differences between
emotions and images. Prolessor Stout is not very happy
about the matter and tries to make the best of both worlds.
For, after considering the difference in intensity between an
impression and an image, he concludes that  at bottom the
distinction between an image and percept as respectively
faint and vivid states, is based on a difference of kind, The
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percept has an aggressiveness which does not belong to the
image. It strikes the mind with varying degrees of force or
liveliness according to the varying intensity of the stimulus.”
This seems to mean that whilst images and impressions are of
the same esseniial nature they are presented to us in a different
manner, Again, when he deals with the relative distinctness
of the {wo he says, ‘' the indistinctness of mental imagery is
Lo a large extent of a quite peculiar character. It is different
in kind from the indistinctness of percepts. . . . An image is
sketchy and schematic, because it contains only an extract
from the content of sense-perceplion.” Here, again, the
substance of the two is supposed to be the same, but the
image contains less of it, only an extract. Now I wish {o
maintain that the difference is not a mere difference in pre-
sentation, or sketchiness of the same material, but a total
difference in nature. The difference between the two lies in
the fact that they are totally different.

The first really scientific study of mental imagery was made
by Galton (2) who framed a questionnaire which he sub-
mitted to large numbers of people asking them to describe
their mental imagery. Unfortunately he started with the
tacit assumption that images were faint copies of sensations.
Thus, for example, he asked his subjects to describe carefully
“ the picture that rises before your mind'’s eye,”” when thinking
of such a thing as the morning’s breakfast table. He says
that the results of his inquiry amazed him. ‘° To my astonish-
ment, I found that the great majority of the men of science
to whom I first applied protested that mental imagery was
unknown to them, and they looked on me as fanciful and
fantastic in supposing that the words ‘mental imagery’
really expressed what I believed everybody supposed them to
mean. . . . On the other hand, when I spoke lo persons
whom I met in general society, T found an entirely different
disposition to prevail. Many men and yet a larger number
of women, and many boys and girls, declared that they
habitually saw mental imagery, and that it was perfectly
distinct to them and full of colour.” What is really amazing
in all this is that such a shrewd person as Galton should have
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accepted the introspective evidence of untrained observers,
including boys and girls, whilst rejecting the more trustworthy
statements of cautious scientific men, However, Galton’s
conclusions still hold sway amongst psychologists, and it is
widely held that scientific men and abstract thinkers have
feeble powers of mental imagery, having lost the faculty
owing to disuse. The sequel will shew that all this evidence is
mistaken. .

It is necessary, in order to get our ideas clear, to draw a
sharp line of distinction between mental imagery and the
material of hallucinations and dreams. Unfortunately these
are all regarded as being of the same nature. Just as images
are supposed to be faint sensations, so dreams and hallucina-
tions are assumed to be vivid images. When Joan of Arc
heard real voices she was not necessarily endowed with strong
auditory imagery but was under the influence of hallucinations,
If such hallucinations are confused with normal images then it
would seemn that everybody who experiences auditory images
must be suffering every day from a mild form of hallucination.
I hold that, whenever a hallucinalion occurs, the corresponding
sense organ must, in some way, be stimulated, giving rise to
a real sensation. The investigations of ‘ eidetic imagery’ by
Professor E. R. Jaensch (3) have brought to light a new source
of hallucinations, Heis careful to point out that such ‘ images’
are'actually seen in space and are thus distinguished from true
memory images. The conditions under which these investiga-
tions take place constitute a powerful source of suggestion to
immature people, which brings about a state of mind favourable
to hallucination. It is thought by Jaensch that eidetic images
constitute a link between memory images and sensations.
But such hallucinations are, as the sequel will shew, of a
totally different nature from images, and it is erroneous to
apply the name of images to them. If they really do occur,
as stated, they might be called day-dreams in the true sense
of the word dreaming.

Hallucinations, like sensations, but unlike images, appear
abruptly, or as Professor Stout would say they “ strike the
mind.” They are true sensations, and the only difference
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between them and other sensations is that no object happens
to be present ; that is all. But the sense organs are present
and are active. Should the sense organ be absent the stimula~
tion of the sensory nerve is adequate to produce the hallucina-
tion. Thus a person who has lost his hand may feel it again
if the brachial nerve is electrically stimulated, and he will
feel it occasionally when it is stimulated by any form of
irritation of the nerve stump. A similar form of stimulation
of the sensory organs or sensory nerves is adequate to account,
for all forms of dreaming. Those who hold the contrary view
and think thal dreams are constituted of mental images must
live in a curious world in the day-time, in which half is dream
and half reality. In fact they must always be day-dreaming.

The preposterous error of the assumption that mental
imagery is composed of the same stuff as sensations is evident
from the following considerations. I cannot see a rose as red
at the same time that it appears white, but there is nothing
whatever inconsistent in seeing it white whilst at the same
time I imagine that it is red. If I look at a white rose, and at
the same time imagine it red, the rose still remains white for
me. Whereas if an image were a faint copy or an extract of a
sensation the rose ought to appear pink. If it does not appear
pink then it cannot be the case that, when I imagine it red,
I am ‘seeing ' anything with my mind’s eye. In fact it is
impossible for me to understand what is meant by ‘ seeing ’
when I do not use my eyes, or ‘ hearing * without ears, and
so forth. All this highly metaphorical language about seeing
with the mind’s eve is most misleading. And only a naive
psychological theory could accept it as a literal expression of
what actually occurs. A thing to be ‘ seen ’ must be in space-
fime but it is hard to believe that images exist spatially.
No doubt they appear to be spatially located, but that is
part of the great illusion. The confusion between the meta-
phorical and the real, combined with a strong belief that
mental images must have the same physiological basis as
sensations in the central nervous system, is responsible for
the wide-spread confusion between images, hiallucinations and
dreams,
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Our knowledge of the physiological (as opposed to the
anatomical) basis of sensation is not very profound ; being
limited to the fact that the precursor of a sensation is some
organic change in a sense organ, together with some vague
knowledge that the different modalities of the same category
of sensation are somehow dependent on differences in the
terminal part of the sensory apparatus. Our knowledge of
the organic basis of imagery is absolutely nil, being confined
to guesses as to what ought to be happening in the nervous
system. It is absurd, therefore, to found a theory of images
on a physiological basis, or to suppose that since they have
the same organic basis they must be of the same substance
as sensations.

It is, as Professor G. Dawes Hicks (4) has very pertinently
observed, in the best study of the nature of images that [ am
familiar with, ¢ mere mythology to talk of a ‘ copy ’, which a
presentation has sloughed off, persisting in some sub-conscious
region of the mind, there awaiting in disconsolate exile, until
association announces resurrection and recall.” John Stuart
Mill went so far as to affirm that the difference between a
sensation and an image was ultimate; and, but for the fact
that there is a temporal relation between them, this view
seems to me quite sound.

This supposition, that the occurrence of a mental image is
due to some change in the nervous system, might account for
the appearance of the image but would give no explanation
whatever of its nature. For, as we have said, the nature of
mental images is fofo coelo different from sensations. When
we talk of sensations being ‘revived ’ as mental images the
apparently innocent metaphor presupposes our adherence to
an idealistic system of metaphysics. It assumes, that is to
say, that sensations are purely mental; parts of the mind.
To Berkeley (5) it “ seemed evident that the various sensations
ot ideas imprinted on the sense cannot exist otherwise than ¢
a mind perceiving them,” and the whole choir of heaven and
the furniture of earth were, for him, entirely mental. It was
open, therefore, to him to assume that sensations could be
revived, since what affected a certain medium could leave
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impressions or traces in that medium. But for anybody who
is not an idealist philosopher the whole position is untenable.
If sensations never were, from the outset, parls of the mind
how is it possible to talk of their mental revival? An
impression” can leave a trace where it is made and not else-
where, Characters wiitten on a sheet of parchment niay be
read centuries later on the parchment, but not on the moon
or the stars. Now sensations are not psychologically parts of
the mind but are the means by which the mind apprehends
objects. In the absence, therefore, of the objecis sensations
cannot be reproduced mentally nor copies of them, however
faint; for this would suppose that the impressions were
mental to begin with. We might as well suppose that since
images can be seen in a looking-glass, therefore, the looking-
glass is able to retain copies when the objects are removed.
On the other hand, in apprehending a sensation there must
always be the act of apprehension itself which, being a purely
subjective or mental phenomenon, can obviously leave traces
of itself in the mind. Where an impression has been made
there it can be deciphered ; not elsewhere. The act of appre-
hending can, therefore, leave a mental trace of itself; and in
fact this is what it does. T am, therefore, in complete agree-
ment with Professor Dawes Hicks, who has reached the same
conclusions as myself by a very different method of approach,
when he says: ‘“ The contents of our own cognitive acts, the
awareness which we live through, these are the mind’s own
property, or rather go to constitute its very being, and these
we are forced to recognize it has the power of retaining in
some form and reviving.” The sole objection that can be
taken to this last remark is the apparent restriction to cognitive
acts, For there is even stronger reason to suppose that our-
affective and conative acts are likewise capable of retention
and revival. The act of awareness or apprchending is not
simple but a complex mental act in which factors of feeling
and conation are integral parts. The cognitive factor is
distinguishable, no doubt, by analysis, but is never found in
isolation ; and the sequel will shew that our emotionalstates play
a prominent part in what appears to be merely cognitive revival.
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I is desirable, on this ground, to atlempt a brief analysis of
the process of perception; since whatever the nature of a
mental image it must have, as its antecedent, some act of
perceplion. The analysis of perception given by aDr James
Drever (6) will help us here. According to his account every
acl of perception involves not only a sensational element but
also an impulse and an interest. As both the interest and the
impulse are subjective states lhey cannot be made the object
of direct cogunition. The most careful introspection of the
objective side of experience, such as might be undertaken for
purposes of psychological observation, will reveal nothing but
sensational or objective elements in a perceptive act. Never-
theless, there cannot be the slightest doubt that we experience
directly both the impulse and the inierest, {.e. both affective
and conative states; we live through them, They are the
very tissue of our living experience, without which the world
would have no meaning for us. For meaning, in its psycho-
logical sense, as opposed to the logical, belongs to the subjective
side of experience. And although Dr Drever would probably
maintain firmly that we do perceive images, his contention
that the primary tissue of experience is composed of meanings
rather than of impressions, and that meaning is affective, is
quite sound. I would merely add that meaning is both
affective and conative. In order that an object should have
any meaning for us there must be a reference to something
that is in us. But I go further and insist that this something,
call it interest or feeling or worthwhileness, or what you will,
though by its very nature it cannot be cognized is always feit,
and can therefore be revived as it is felt. In brief a perceptual
experience leaves not only a cognitive, but an affective-conative
trace which determines future experience ; and this is the only
meaning [ can assign to its leaving a residuum or copy of itself
in the mind.

The events which improve a tennis player’s game are the
changes made on himself, his muscles, senses and so on ; not
the impressions which he makes on the ball or the court.
This is so obvious as to be childishly trivial. Yet, when we
are dealing with mental images, this truism is overlooked or
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denied. The tennis player, with his muscular and sensory
adjustments, corresponds to the act of awareness or appre-
hension ; whilst the court and the balls and all the rest of it
may be likened to what is apprehended. What the tennis
player permanently carried about with him, after playing, is
a more finely adjusted organism. To suppose that sensations
in a faint form must be permanecnt, in order to enable us to
remember what has occurred, is equivalent to the sup-
position that the tennis player must always carry about
with him his old balls and racquets in order to improve his
play.

Leaving illustrations on one side, what it all comes to is
this,. When we experience a sensation, or an impression
strikes the mind, there are two things to be considered ; there
is the act of sensing and there is what we sense. The latter
is purely objective and non-mental; it is, in short, what
confronts us when we are aware of an object. The stuff of
which it is composed, is the material, whatever its nature,
of which the external world is composed. On the other hand
the act of awareness or experiencing is mental, is part of the
life history of the person. The stuff of which this is made is
experience. Now, in the light of what we have said, it is
patent that the only thing which the mind can retain, as the
result of its experience, is experience itself, for this is part of
the mind. The mind is affected by its experiences and these
determine future experience; but we obviously cannot retain
what we never had. It is clear that there must be a funda-
mental qualilative difference between a sensation and an
image. In fact it is inadequate to describe it as a qualitative
distinction, since there is a difference of category; each
belonging to a different realm of reality. A moment’s intro-
spection will suffice to convince anybody, not obsessed by any
preconceived theory, that the nature of images is totally
different from that of perceptions. It needs but to open onc’s
eyes and survey the universe, whilst reflecting on one’s images,
to see that they are worlds asunder. And what a curious
world it would be otherwise, in which objects were located in
space-time and copies of them of a fainter kind were jostling
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them all the while. No doubt we all speak of seeing things
with the mind’s eye. But this highly metaphorical expression,
rightly regarded, so far from deceiving us, ought to keep us
to the straight path. Since what is capable of being seen
with the mind’s eye must be composed of totally different
stuff from that which may be seen with the resl eye ; mental
stuff in fact.

Having assured ourselves that mental images have a
different sort of reality {rom sensations, we must now attempt
more closely to investigate the nature of such imagery. We
have to fill out the details of what has been, so far, merely
skeiched. What is revived in imagination are not the primary
presentations, but the subjective aspects of our acts of per-
ception ; for the objects to which such acts refer can only be
revived by a new presentation similar to the first. Now, there
is nothing strange in reviving and becoming aware of a state
which originally was purely subjective. There is a process,
well known to psychologists, in which our own subjective
states are perceived in external objects. This is known as
empathy, or feeling ourselves into external objects or events.
When we talk of the ‘raging sea’ or the ‘happy fields’ we
actually seem to recognize our own feelings in the external
world, Empathy takes place quite unconsciously and is not,
as might at first be supposed, a conscious translation of our
feelings oufwards. Since, then, affective and conative states,
which must have originated in ourselves, are normally per-
ceived in the external world there is nothing strange in sup-
posing that our cognitive states may also be, apparently,
perceived objectively. This is what I believe to take place
when we are said to recall an image. What we revive are our
subjective states, and these, having formed an integral part of
our original perceptions, lead us to believe that we are having
the same objective appearance over again. We revive a part
of the original experience and this gives us the conviclion that
the whole state has been revived, including its objective com-
ponents, All our mental images, in fact, are illusions, Now the
only difficulty in this theory is to explain why so many people
are convinced that they do actually revive their sensations, and
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why it is hard to persuade them that, when they think they
perceive an image, they ate really only experiencing a revival
of subjective states of awareness and fecling.

This difficulty may be resolved by considering the fallibility
of the evidence of the senses. When Galton began his enquiry
into mental imagery, those who were used to evaluating
gvidence assured him that he was fanciful in supposing that
the kind of images he was talking about had any reality.
Whereas people in general society, and especially women and
boys and girls, gave him detailed accounts of their images.
“The more I pressed and cross-questioned them, professing
myself to be incredulous, the more obvious was the truth of
their first assertions, They described their imagery in minute
detail, and they spoke in a tone of surprise al my apparent
hesitation in accepting what they said. T felt that I myself
should have spoken exactly as they did if I had been describing
a scene that lay before my eyes, in broad daylight, to a blind
man who persisted in doubling the reality of vision.” These
people, and especially the boys and girls, could not doubt the
evidence of their images. But we have long since been taught
to challenge the cvidence of our senses. Why should the
evidence of our mental imagery fare any belter ?

The value of untrained introspective evidence regarding our
mental contents is well-nigh worthless, Yet, with respect to
other people’s mental imagery, it is the only evidence we can
 get. There is, and can obviously be, only one way of getting
into touch with a mental image, that is by having it. Now
all our {eelings, our attitudes, our moods and so on are capable
of recurring, and the view here maintained is that the revival
of these is sufficient to make us believe that what we experience
when we have a mental image, is a copy of the primary
presentation itself. When the same feeling or mood recurs a
person naturally imagines that the surrounding circumstances
are likewise the same. In pathological cases strong feelings
or emotional states may even produce hallucinations. There
are two sorts of hallucinations known to pathologists; the
lilliputian which consists of a world of mannikins, and brob-
dingnagian where the imagined sensations are of enormous
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size. Now Dr E. Miller (7) has shewn that these varieties are
associated with different affective states. The smaller variety
appears to the patient during bright hours when heé is in a
pleasant state of mind. Whereas when the patient complains
of terror his hallucinations are of the gigantic form. If,
therefore, the form of imagined sensations can be determined
by affective states there is nothing surprising in the assumption
that true memory images can so be determined, .

We have dircct verification of the theory we are maintaining
in an illusion which is believed by some people to be almost
universal. The phenomenon is known by the name of the
illusion of false recognition, or déj& vu, and consists essentially
in the fact that the person seems to recognize or experience
for the second time an assemblage of circumstances which, in
reality, are quite novel {o him. It was first described, under
the name of the sentiment of pre-existence by Dr A. L, Wigan/(8)
in 1844 in a book called the Duality of the Mind. In David
Copperfield, Dickens wrote of the same experience, as follows ;
“We have all experience of a {ecling that comes over us
occasionally, of what we are saying and doing having been
said and done before, in a remote time, of our having been
surrounded, dim ages ago, by the same faces, objects and
circumstances.” Wigan referred to the sudden conviction
that the scene at which we are assisting, though not previously
experienced, has been lived through before, with the same
persons in the same attitudes, expressing the same sentiments
in the same words. The postures, the expression of coun-
tenance, the gestures, the tone of voice all seem remembered
though they are being observed for the first time. He gives
an instructive example from his own experience, which in-
cidentally illustrates an interesting phase in national psycho-
logy. Apparently in those days sentiments were unrestrained
and the death of a Royal personage let loose a flood of emotions.
When Princess Charlotte died “ one mighty all-absorbing
grief possessed the whole nation till the whole people became
infected with an amiable insanity. No one under thirty-five
or forty vears of age can form a conception of the universal
paroxysm of grief which then superseded every other feeling.”
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Wigan himself was present at the funeral at Windsor “in a
state of hysterical jrritability  due to lack of food and rest,
and standing about for several hours. The surroundings,
the funeral anthem and “ the paroxysm of violent grief on
the part of the bereaved husband ” further aggravated his
emotional condition. *‘In an instant I {felt not merely an
impression, but a conviciion, that I had seen the whole scene
before on some former occasion and had even heard the very
words addressed to myself by my neighbour.”

Kraepelin has also described his own case. He observed
the phenomenon, especially, when he found himself amongst
persons who bored him. He would then turn his attention
from his surroundings to his own thoughts, when his immediate
environment appeared to him to recede and to be felt as if in
a dream, and suddenly he was aware of the illusion of false
recognition. This was accompanied by a persistent feeling of
malaise.

The illusion was carefully investigated by Dr E. Bernard-
Leroy (g), who examined all the reported cases and collected
a large number of his own. He pointed out that it is not a -
single object which is {falsely recognized, but a complete
situation in which all the delails appear familiar, and that,
the situation always appears to have been lved throngh. As
one observer, Lalande, put it “If it is a question of a
landscape one recognizes not only the chief features but every
leaf, every iree, every cloud, every ray of light ; and usually
one fecls aneself in the same state and has the same Sentiments
as the illusory day of the first perception.” (italics mine.)
Another characteristic feature is that the experience itself
lasts for a very short time, not more than two minutes; but
the person himself is often under the impression that it persists
much longer. The feature noted by Dickens, that the situation
scems very remote and that everything appears covered with
a veil, giving it a dim far-off appearance, is not very common
though it does occur.

" Rvery day, by the normal working of our memories, we
experience events which have happened before. But such
ordinary recollections lack the special emotional tang of the
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experiences we are describing ; and it is this special character
which must be accounted for in any attempt to explain the
illusion. What strikes the person is not merely the recognition,
but the sentiments, or the emotions induced by the novel
situation, which he scems to have felt before. As usually
happens with purely psychological phenomena attempts have
been repeatedly made 1o explain the illusion on physiological
lines. Thus Wigan supposed that the iwo cerebral hemispheres
worked independently ; one of them might be temporarily
asleep when a situation first arose, and then woke up. The
first impression, consequentily, actually preceded the whole
experience ; and this explained the illusion. This ingenious
but fantaslic physiological explanation, of a cerebral lag of
one hemisphere in taking in impressions, has been followed by
others no less absurd, but all relying on some supposed
peculiarity of the nervous system. This is typical of much
physiological psychology. One remark is worth making at
this point, namely the implied assumption that our mental
life must somehow be mirrored in our organisms; and as
there are two hemispheres there must be two {rains of thought.
Such an assumed point-to-point correspondence of physical
and mental events has no warrant in anything that we know.
Here we are furnished with another example of the persistent
attempts to insert spurious nervous processes behind patent
psychological events. For, it will be noticed, that all the facts
are purely psychological, founded on direct experience alone,
whereas the theories are physiological and mere guess-work.
Mr J. W. Dunne, in his Experiment with Time (15), gives an
ingenious explanation which has the merit of being psycho-
logical. He has a theory that dreams not only recall the past,
but can anticipate the future. He believes that when the
illusion occurs the experience has really happened before,
namely in an anticipatory dream, which has been forgotten
in the interval,

As was mentioned previously the illusion is most likely to
occur when a person is jaded or fatigued or overwrought or
bored ; and, although these conditions are not essential, they
predispose a man towards the illusion. Now all these con-
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ditions are seed-plots for the arousal of emotional states or
attitudes, or affective moods of various kinds. Here, it seems
to me, we have the psychological explanation of the illusion.
For, when_ a particular state of affairs is accompanied by a
specific emotion or mood, it is perfectly casy to see that the
subsequent arousal of the emotional condition will have a
tendency to reinstate the original state of affairs, But when
the maod is vague and ill-detined, a mere unanalysable state
of feeling, the attempt at reproduction is likely to be un-
successful., All that will occur is that we have a vagne feeling
that something has happened, we cannot say .what. Now
suppose a perfectly new situation to give rise to the same
mood as a previous situation, The person will then have a
feeling that a prior state of affairs has been reinstated. The
logic of the situation (though it must be remembered that
there is nothing reasonable about it, and nothing corresponding
to a judgment of similarity) is that similar leelings tend to
make us believe that the situations are similar. Since we
have the same mood or other emotional state over again we
feel that the situation must be the same. Hence the illusion ;
which is grounded entirely on our affective states of mind and
can have no other origin.

Owing to an intellectual bias in psychology, the importance
of moods, emotions, and obscure organic [eelings in deter-
mining the train of ideas has not been sufficiently emphasized.
The important part played by contiguity, similarity and so
forth in directing the stream of thought has been often
described. Yet there is no doubt that ideas, which have never
been associated in any of these ways, may recall each other, if
they are connected by a common bond of feeling. When we
are in a joyful mood we can entertain none but rosy ideas,
whereas in a state of grief they stubbornly refuse to present
themselves. Our friends may do their best to bring them
forward but they obstinately refuse to get a lodgment in our
minds. In speaking a foreign language, if we know more
than one, when a word fails us we are apt to supply its
place by an equivalent in some other tongue, not our own,
The reason for this is that, for the time being, we are in the
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feeling attitude where only foreign expressions are suggested.
G. H. Lewes (10), who commented on this, applied the same
explanation to the phenomenon of déj& v, and I have no
doubt that he was right. He quotes his own experience, in a
foreign land for the first time, when he turned a corner and
saw a scene which he could not possibly have seen before.
Yet it aroused the vivid conviction that it was already familiar
to him. He accounted for it by the fact that the thrill of
emotion, which diffused itself over the field of consciousness,
obliterated the landmarks whereby new and old would be
. normally distinguished.

The phenomenon of false recognition is thus due to the fact
that certain vague similarities between a present and past
situation arouse similar emotional attitudes or moods. The
presence of the mood then stimulates a feeling of false recog-
nition. This accounts for the distinguishing characteristic of
the illusion, namely that the situation appears, not only
familiar, but always to have been lived through. For the
essential feature of an affective state is that it is subjective ;
something which belongs lo the core of the personality, The
present impression has a savour or relish of a past one, and
this affective similarity gives us a feeling of familiarity which
we locate vaguely in the past without being able {0 assign to
it any specific date. One of the early investigators of the
phenomenon, E. Boirac, had given a similar explanation and
put the matter very clearly, He said: *‘ On peut admettre
que toute sensation, toute representation spéciale, surtout
quand l'esprit n'est pas encore habitué, est accompagné d'un
sentiment propre, d’une saveur {en anglais—relish), et ce qu'on
pourrait nommer aussi un timbre, une masse affective. Dans
le cas qui nous occupe, un object nouveau excite peut-étre
dans l'esprit, le méme sentiment indéfini, innommé, qu’'un
objet ancien qui ne lui ressemble pas nécessairement et qui
est depuis longtemps oublié : d’ou Ja reconnaissance d'une dis-
position mentale déj4 connue en effet, et 1'effort impuissant pour
resusciter la perception primitive dont elle faisait partie.” {11)

Unexpected experimental confirmation of the explanation
we have given has been provided by some experiments on
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school children, the purpose of which was to discover what
advantage moving film pictures had over lantern slides in
teaching geography. DBoth slides and films were shewn
representing tea-growing, rubber cultivation, etc., the slides
corresponding with parts of the films, both having been taken
at the same time. A week after the exhibition each pupil
wrote an essay on what he had observed ; and subsequently
the same procedure was repealed, with the sole difference
that those classes which had the slides now had the films and
vice versa, thus providing conirol experiments, It was found
that the facts shewn by the optical lantern were more
accurately described than those presented by the films. But
the interesting result, from our point of view, was that *“ the
contral experiments established the fact that often the same
children had noliced movements in both films and slides,
which goes far 1o prove that not only the movements in the
flms but the mental aititude of the child comes into play ™
(italics mine) (12). This independent testimony is valuable as
shewing that, in reproduction, the contents of our mental acts
play the predominant part. We do not recall passively what
is objectively given but the revival is determined by our
subjective attitude during presentation. In this particular
case the attitude was mainly a conative one. So that bhoth
feeling and conalion are important factors in recall. As was
previously stated, what we retain and revive are the original
states of awareness that we have lived {hrough, not the
objective things which are presented to us.

A consideration of the psychology of artistic expression
confirms the thesis we are moaintaining. It was at one time
thought that certain subjects or subject matter were artistic,
and others not. But Whistler and the early impressionists
gave the death blow to this crude belief. An artistic creation
is never a faithful copy of the original, and there is no subject
which is too trivial or lacking in beauty for the artist. For
the artistic product is only partially controlled by the subject
matter, depending mainly for its expression on the ariist’s
store of thought and feeling. A faithful copy of what is
presented isnever the artist’sideal. Professor S. Alexander (13)



220 A GREAT ILLUSION

has an attractive theory of artistic creation which emphasizes
this aspect of the process, though he would probably repudiate
the theory we are putting forward. He maintains correctly
that “ the emotion which a work of art exists to communicate
is the aesthetic emotion from which the artisi created ” and
not ' the emotion appropriate to the subject matter which
was the artist’s stimulnus to production.”” Hence, he insists,
that it is vital to distinguish the images excited by the subject-
maltter {from the images of the artistic product itself. Any
portrait painted by a master is a complete justification of
this standpoint, since nobody could suppose that those who
get their portraits painted by eminent artists are more
beautiful than those who are painted by minor people.
Velasquez’ Spanish Admiral was no doubt a repulsive person
physically, but that did not prevent the artist {rom creating
a great portrait of him. This may be expressed tritely by
saying that the artist always puts part of himself into what
he creates. Professor Alexander goes beyond this, and insists
that the artist only finds himself when he expresses himself
in his peculiar mode of art. He only knows definitely what
his own emotions are when he has elaborated them into some
artistic product.

This putting of ourselves into what we imagine constitutes,
to my mind, the essential core of mental imagery. The
resemblance between a mental image and that of which it is
incorrectly said to be a ‘ copy ' consists primarily in the fact
that the emotional and copative factors in the image are
those which constituted part of the original experience. I do
not ‘ see a thing with my mind's eye ' though I imagine that
I do so. But I do experience an emotional attitude over
again, which was once part of my experience. This makes
the image resemble its original, Whenever I do actually
‘see’ something which is not there to see, my physical eyes,
the only ones T possess, take part in the process and then I
suffer from a hallucination. Mental images are all illusions
of a peculiar kind. In a normal illusion I mistake one physical
object for another; whereas when I have a mental image
I mistake an affective disposition for a physical object. That
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is all; and the rest is simply due to {aulty introspection.
When, therefore, we read remarkable accounts of the rich and
varied imagery which some people claim to possess we may
be sure that they are endowed with a high degree of affectivity.
If it is the case, as is freyuently said, that women possess
better mental imagery than the majority of men, and that
children too are endowed with vivid imagery, we have good
evidence that women and children are normally more under
the influence of emotion than men.

The theory here maintained, namely that images have no
‘body * unless the scnse organs are siimulated may be
further proved, if necessary, from the evidence of those who
live, as we say, in an imaginary world and are capable of
describing their experiences correctly. Thus, Anthony
Trollope (14) tells us in his Awtobiography that, as other boys
refused 1o play with him, from the age of twelve he contracted
the habit of “ always going about with some castle in the air
firmly built within my mind, For weeks, for months, from
year to year I could carry on the same tale. . . . I learned
in this way to maintain an interest in a fictitious story, to
dwell on a work created by my own imagination, and to live
in a world altogether outside the world of my own material
life. In alter years I have done the same.” His novels were
all created in this imaginary world and everyone will agree
that his characters are sharply individualized and his descrip-
tions vivid. An unwary psychologist reading this account,
and his novels, would assume that he must have had sharp
visual pictures in his mind. Yet he himself apparently only
saw his characters clearly when Millais drew them for him.
This is what he says: “I have carried on some of those
characters from book to book and have had my own early
ideas impressed indelibly on my memory by the excellence of
his delineations.” How could this happen if he had already
had these pictures in his mind ? The fact that Millais’ illustra-
tions struck him as excellent can only mean that his affective
disposition waited for good drawings before taking on a body.

What has now been demonstrated in a variety of ways may
be briefly summarized. We have seen that it is a characteristic
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of many illusions thal they are unjversal and unconscious.
The evidence of our senses, though in these cases it is palpably
false when measured by an objective standard, is too power{ul
to be corrected by any effort of will. The convictign that we
are living through a particular specific experience, though it is
demonstrably untrue, cannot be eliminated by any conscious
process. An equally striking feature of some illusions lies in
the fact that the evidence of one sense is felt or experienced
as though it belonged to some other sense, as for example in
the illusion of the moving train. And here, too, no effort of
will is capable of correcting the feeling.

In both these respects images behave like illusions. Those
who have them are perfectly convinced that they are what
they seem, and any attempt to shake this belief is foredoomed
to failure. Unfortunately it is not possible to provide any
objective demonstration of the falsity of their conviction, as it
is, for instance, in the example of the Miiller-Lyer illusion.
Nevertheless, with whatlsoever assurance they hold the belief
that they see, hear, feel or otherwise experience objects ‘in
the mind ’ anybody who has considered the evidence I have
provided must refuse to give credence to their introspective
certainty. Nobody who has experienced the moving train
illusion can doubt for a moment that the conviction that a
particular sense is being stimulated is false, even if it is im-
possible to shake off the illusion. One mode of experience
can so successfully simulate a totally different one that only
indirect evidence can inform us of what is really happening.
This may help to explain why it is impossible to persuade
those who claim to have real objective imagery that they are
the victims of an illusion. TFor, in their case, the 1llusion is a
more subtle one, since they are misinterpreting aflective and
conative experiences for cognitive impressions. The cvidence
we have brought forward shews that it is quite common to
do this, and yet remain under the delusion that fve are doing
something else. And further, since our affective states are
purely subjective, any attempt to find a physioclogical basis
for mental imagery is foredoomed to failure, When our body
dies all possibility of sensations dies with it, but there is no
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reason whalever to suppose that a like fate overtakes our
images or ideas, since these are subjective phenomena in no
way dependent on the organism. To this we shall return in
the last chapter.

We may conclude that mental images have a different sort
of reality from the sensations that we hourly experience;
which is the thesis we set out to justify, The substance of
images, the material of which they are composed is not the
residua of sensational experience; but the feelings, moods
and conative attitudes which were the accompaniments of
the original sensations. And any statement to the contrary,
no matter how firmly attested, or held with whatsoever strong
introspective conviction, is evidence of a great illusion.



CHAPTER X
EDUCATIONAL PSYCHOLOGY

THE nature of mental activily is obviously a fundamental
topic in congidering the mind-body problem. Now this
subject has been widely investigated by educational psycholo-
gists in dealing with the doctrine of mental discipline, or the
so-called transfer of the effects of training. To make the
point of the discussion clear I will first treat the history of
this doctrine, by summarizing what I have said in my
Educational Psychology. (1)

In the seventh book of Plato’s Republic the {ollowing speech
is put into the mouth of Socrates. ‘‘ Those who have a natural
talent for calculation are generally sharp at every other kind
of knowledge ; and even the dull, if they have had an arith-
metical training, although they may derive no other advantage
from it, always become much sharper than they would other-
wise have been.”” Socrates is also reported to have believed
that there is an infinite difference between the man who has
,studied mathematics and the man who has not. Thus he says
 We know, of course, that the man who has studied geometry -
will be wholly and entirely superior to the man who has not,
with respect to the better apprehension of all subjects.”

This notion of mental discipline persisted throughout the
ages ; and Bacon in his essay on Studies, doubtless influenced
by Plato, propounded it thus: ‘ Nay, there is no stond or
impediment in the wit, but may be wrought out by fit studies ;
like as diseases of the body may have appropriate exercises.
...S0 il a man’s wit be wandering, let him study the
mathematics ; for in demonstrations, if his wit be called
away never so little, he must begin again. If his wit be not
apt to distinguish or find differences, let him study the school-
men ; for they are splitters of hairs.”

224
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John Locke put the kernel of the matter very precisely.
‘I have mentioned mathematics as a way to settle in the
mind a’habit of reasoning closely and in train; not that I
think it ngcessary that all men should be deep mathematicians,
but that, having got the way of reasoning, which that study
brings the mind to, they might be able to transfer it to other
parts of knowledge as they have occasion.” In short, the
effects of training are of a general nature and not confined to
the subject in which the training is received. This is the
doctrine of mental discipline, and it obviously raises the whole
question of the nature of mental activity. For, if the theory
is sound, the reccived doctrine of specific mental dispositions
must be invalid.

In the greai controversy in England in the middle of the
nineteenth century concerning the claims of natural science,
mathematics and modern languages to be included in the
school curriculum the warfare raged chiefly round this doctrine
of mental discipline or ‘ transfer of training ' as it came to
be most inaptly named. The study of classics was regarded
as a species of mental gymnastics, a method of developing the
intellectual faculties in general. The Schools Inquiry Com-
mission (2) in 1868 reported that ** Nothing appears to develop
and discipline the whole man so much as the study which
assists the learner to understand the thoughts, to enter into
the feelings, to appreciate the moral judgment of others. . . .
Nothing contributes to remove narrowness of mind so much
as that clear understanding of language which lays open the
thoughts of others to ready appreciation. Nor is equal clearness
of thought to be obtained in any other way. Clearness of
thought is bound up with clearness of language, and the one
is impossible without the other.” It must be remembered
that when the Commissioners spoke of language they meant
Latin and Greek. The reason they gave for preferring the
classics was the {ulness and precision of the accidence which
no modern language could rival. And they stated that all
schoolmasters were agreed that nothing teaches Iinglish
grammar so easily or well as Latin grammar, and next to that
some other foreign grammar, such as French. One enlightened

r
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witness, Earl Fortescue, put the argument in favour of French
as a rival to Latin thus: “I believe that the subtler parts
of French grammar afford a very good discipline to the mind,
and a very fair test of what might be called scholarship in the
case of those who have only a limited number of years to
bestow on their education.” There you have it; nothing
could be clearer. But the protagonists of mathematics and
science put forward exactly the same plea for their own
studies, asserting that these gave an equally sound mental
discipline. It is desirable therefore to examine the theory
that the effects of training in one sphere of mental activity
can be, as Locke said, transferred to other spheres.

Educational psychologists have made various attempts for
nearly forty years to put this conception of mental discipline
to the test of experimental investigation. At first sight this
seems a rash procedure, since the time involved in bringing
any disciplinary influence to bear in the mind must necessarily
be a matter of years; whereas investigations of the kind we
are about to consider occupy, at most, only a fcw weeks.
Nevertheless the methods pursued and the results obtained
justify us in considering the bearing of this topic on the
mind-body problem.

The general method of procedure is to divide a number of
persons into two groups or teams of equal ability with reference
to some particular capacity. These equivalent groups are
selected on the basis of certain specific tests aimed at measuring
certain simple capacities. The giving of this set of tests is
called taking the first cross section. One of the groups now acts
as a control group, whilst the other is trained intensively with
reference to the capacity to be investigated. At the end
of the period of training a set of tests of exactly the same
kind as the first is given, and the ability of the initially equi-
valent groups is again determined. This second test is called
taking the second cross section. It was hoped, in this way,
to determine whether or not there was some differential
improvement in cdpacity of the trained group compared with
the control group ; whether in other words the effects of the
training were specific or generalized. Thus, suppose we started
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with two groups of equal abilily in memorizing verse, and
trained one of them to memorize nonsense syllables ; would
this make the group as a whole morc efficient in memorizing
verse than the control group which had received no such
training ?

The amount of research devoted to this problem by educa-
tional psychologists is overwhelming, but il is by no means
easy to evaluate it since the results are so contradictory. It
is also necessary to state that most of the work, especially
the earlier investigations, was concerned with the ability to
perform very simple operations such as the perception of form,
simple motor habits, memory, especially of the mechanical
kind, and so on. In fact the investigators used the material
which they found ready to hand in psychological laboratories,
i.e. largcly of a sensory or motor kind. Amongst the first
investigations were those of Professors E. L. Thorndike and R. S.
Woodworth. (3) They madea great variety of experiments upon
the results of training in cstimatling areas, lengths, and weights,
of certain shape and size, upon the ability to estimate areas,
lengths and weights, similar in shape but different in size,
different in shape but similar in size, and different in shape
and size. Also they estimated the influence of training in
various forms of perception upon slightly different forms,
The conclusion reached as a result of these careful experiments
has been widely accepted and firmly held until {o-day, namely,
that improvement in any single mental function does not
improve the ability in any function closely allied to it. A
review of all this earlier work of which there is an enormous
volume is given in my Educational Psychology. (1)

It has been objected to all these earlier experiments on the
topic that the persons experimented on were noi sufficiently
interested in the artificial Jaboratory procedure and that,
therefore, they had no incentive to do their best. In order
to overcome this objection an investigation has more recently
been made on the following lines. A certain number of boys
of 15 to 18 years of age were engaged from an employment
bureau, and divided into two equivalent groups, on the basis
of a number of very simple tests in manual dexterity. The
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tests were devised so as to correspond to the different parts
of a very simple operation of a repetitive kind in the chain
industry. One of the groups was trained for a fdrtnight,
working six hours a day, in the specific operation, and paid
a wage plus a bonus on the amount of improvement effected
each day. A bonus was also paid to each group for improve-
ment in the tests. Cross sections were taken by means of the
same tests at the end of each week. It turned ont that there
was no significant difference between the control group and
the practised group in the intermediate and final tests, The
experimenters concluded that training in manual dexterity of
a very mechanical kind is specific rather than general ; which
implies that one kind of mechanical skill does not affect
others. (4)

This conclusion means that every faculty of the mind is
purely specific, and consequently that all training is limited
in its results to the material on which the practice is acquired.
Such a view is in accord with the theory of mental dispositions
as consisting of isolated mental structures ; and more especially
with the view which bases gkill on the acquirement of certain
brain centres. Since such centres are specific, training too
must be specific. It is quite true, of course, that a tea taster
who has developed his palate so as to be able to detect fine
variations in qualities of tea has probably not thereby acquired
the palate of a wine bibber. Nor is it likely that a letter sorter
who can easily discriminate letters of an ounce or more, by
handling, would be able to detect differences of weights where
the standard was a pound. As, however, where higher
faculties are involved, such a denial of the doctrine of mental
discipline appears to be in opposition with the most patent
facts of observation, a theory has been devised to account for
those cases in which the effects of training are apparently
generalized. The theory asserts that generalized training is
a delusion, due to insufficient analysis. Thus Professor E. L.
Thorndike (5) writes: “ One mental function or activity
improves others in so far as and because they are in part
identical with it, because it contains elements common to
them. These identical elements may be in the stuff, the data
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concerned in the training, or in the [mental] attitude, the
method taken with it. The former kind may be called identities
of substance and the latter, identitics of procedure.” Tt is
supposed o be owing to these objective or subjcctive identities
that what appears to be a gencralized effect of discipline is
really only a disguised specific effect, whose specificity is
masked by a lack of analysis.

If we consider what the theory implies we see, at once, that
to call a particular mental attitude in dealing with a specific
situation an identical element in that situation is mercly
a play upon words. If the attitude adopled by a person in
dealing with a new sitnation is similar to that which he has
been trained to adopt in other situations, then his mind has
been disciplined and the effects of training have been trans-
ferred or generalized. There remains, thercfore, to consider
only those cases in which the subjective attitude is different
but the situation contains identical objective elements.

Fortunately this is a matier which has been submitted to
experimenial investigation and the results shew that the
notion of identical objeciive elements has no justification,
The whole theory, in fact, is based on the supposition that
we can consider the behaviour of an animal in physiological
terms of stimulus and response. It was demonstrated, in an
earlier chapter, that there is no ground for this hypothesis.
In some recent experiments on guinea pigs (6) the animals
were trained to run down one of two bays in order to secure
food. At the end of each bay there was a door containing an
illuminated square of opal glass, the size of which could be
varied, and the squares were of different sizes in each bay.
The animals were trained to choose the bay containing either
the smaller or the larger illuminated square and were rewarded,
when successful, by being fed. Let us call the door which led
to the food the ‘ positive’ one, the door which was locked
the ‘ negative ’ one. The animals rapidly acquired this simple
skill. Thus, they were trained to respond to a positive 3-inch
square as opposed to a negalive 1-inch square. The day after
this training was successfuly accomplished the negative 1-inch
square was removed and an 8-inch square subslituted for it,
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Now the identical element in the new situation is the positive
3-inch square. If the theory we are examining is correct, then
the animals should have responded to the identical element.
But it was found that, in defiance of their practice, they now
treated the old positive stimulus as the negative stimulus, and
went to the new square, which bore the samc sort of relation
to the old positive ag that bore to the old negative. In brief
they responded to the meaning of the new situation as a whole,
and not to any ‘ elements’ into which the situation may be
analysed by an outside observer. By ignoring the positive
stimulus, to which they had been trained to respond, they
shewed that they understood the new situation, and [ully
earned the piece of carrot they found behind the door, The
experimenter summed up his observations on the animals’
behaviour by stating that “it is not possible to account
adequately for the animals’ behaviour in terms of reactions to
isolable elements or sensation units considered in absiraction
from each other.” An admirable statement; but guite in
conflict with any theory about brain centres or specific mental
dispositions.

Similar results had been previously obtained by Professor W.
Kohler (7) in his well-known study of the mentality of apes;
and he concluded, rightly, that the whole attempt to explain
behaviour in terms of stimulus and response is artificial. He
maintains, and I agree with him, that there are no identical
elements, from the psychological point of view, in different
situations. What an animal or a person responds to is, as we
shewed in an earlier chapler, the meaning or significance of
a whole configuration ; and the procedure adopted on suc-
cessive occasions in dealing even with the same situation is
never the same. We cannot intelligibly investigate an animal’s
behaviour unless we assume that it is intelligent If an animal
can behave differently in a new situation, ignoring the positive
stimulus and reacting only to its relational significance, z.e.
to the meaning, it is odd to believe that a human being is not
capable of doing the same. In the chapter on language we
saw that it was erroneous to suppose that a word could be
psychologically isolated from its context, and that the artificial
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attempt to do this destroyed its linguistic value. Similarly
we cannot jsolate a stimulus [rom a total situation and assume
that tliere is a response to this alone. Here, once more, physio-
logical canceptions of nerve cells and centres have served to
distort psychological facts.

Since the experiments on animals, to which we have referred,
shew that transfer of ability does take place; and since the
notien of identical elements in different situations has been
shewn to be unsound ; it remains to enquire into the subjective
attitude as a possible cause of transfer. Several recent
invesligations have approached the problem from this angle,
with results different from those recorded above. A couple
of these may be mentioned.

Mr H. Woodrow (8) dealt with three equivalent groups of
college students, one of which was a control group. The
initial and final cross sections were obtained Dby various
memory tests of a purely mechanical kind. Two of the groups
were given a month’s practice in learning verse and nonsense
syllables. Whilst, however, one of the groups simply had this
mechanical practice all the time, the other group devoted
their practice periods partly to discussions on the technique
or memorizing, using the rules which psychologisis have
discovered as most appropriate for memorizing, and applying
them. They were encouraged to adopt the technique suggested,
which was illustrated by copious examples. It was found
that there was no significant difference in the final cross section
between those who had the unenlightened drill in memorizing
and the control group who had no practice. Whereas, there
was a vast difference in favour of the group who had the
intelligent practice. It is to be noted that the tests by which
the cross sections were taken were of a purely mechanical
sort of memory. Hence this investigation makes it evident
that intelligent practice, or training enlightened by principles,
even in a mechanical ability, is likely to improve that ability
in other directions not specifically trained. The experimenter
concluded that the great superiority was due ‘‘ to using the
drill material primarily as material with which to conduct
practice in proper methods of memorizing and, further, by
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explaining these methods and calling aitention to the ones
which should be employed when new kinds of memorizing
were undertaken.” ’

Hence if a course of instruction in mathematics (say),produces
but little improvement in the ability to reason in other spheres
of activity, that tells us very little about the value of mathe-
matics as a means of improving reasoning ability in general.
It may simply mean that the course has given practice.of a
purely mechanical kind. As Professor A. N. Whitehead (g)
has well said: “ The reason for the failure of mathematics to
live up to its reputation is that the fundamental ideas are not
explained to the student disentangled from the technical
procedure which has been invented to facilitate their exact
presentation in particular instances. Accordingly, the unfor-
tunate learner finds himself struggling to acquire a knowledge
of a mass of details which are not illuminated by any general
conception. Without a doubi, technical facility is a first
requisite for valuable mental activity, but it is an error to
confine attention to techmical processes, excluding considera-
tion of general ideas.” A course of mathematics given in an
enlightened manner by a teacher who was primarily concerned,
not with technical skill and manipulations, but with the
principles and ideals aimed at by great mathematicians might
produce a general effect on reasoning ability. For what we
value that we strive to attain. It is a mistake therefore to
consider the edncational values of subjects of study » abstracto.
No subject has a value per se, since all depends on the manner
of tackling it, whereby a desire is created in the pupil to excel
init. The value of a subject for general education thus depends
entirely on the manner in which it is handled, and on the
ability of the teacher to make clear to the pupil that the
underlying principles are of great and intrinsic worth.

It has become the custom to deride a liberal culture largely
because of the unwarranted claim made during the middle
of the nineteenth century that the classics alone provided
a liberal education. For this reason both the terms ‘ liberal’
and ‘ culture’ have gone out of fashion. But if we realize
that the educational value of a subject is not some quality
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inhering in it, but lies in its mode of treatment, we see that
almost any subject may be an element in a liberal culture,
provided that it is capable of evoking ideals by an insight
into principles. By the beginning of the {wentieth century
educational psychologists had, as we have seen, convinced
themselves that training in one mental activity exercised no
appreciable influence upon other mental activitics, even where
these, activities seemed to be most immediately akin. The
claims of natural science to a place in the curriculum of schools
had been universally acknowledged. But it was believed, and
is still widely held, that these claims are justified solely on
account of the content of science subjects and their great value
in promoting practical progress. As the old faculty psychology
was by this time dead, it was thought absurd to claim for
science any other educational value, such as training the
observation, or the powers of inference, in general. The
study of chemistry could train a boy to be observant with
respect to chemical phenomena, and the study of physics to
make inferences about the physical world. The dread of being
mistaken for a faculty psychologist prevented any wider claim
for these subjecis in the sphere of mental activity. But the
claim is by no means unjustified.

Much light has been thrown on this whole problem by a
recent investigation conducted in a school (10), the importance
of which justifies a fairly detailed account. The master, who
conducted the investigation, set out to enquire whether by
making explicit reference to the methods of science when
teaching it, such methods could engender an ideal. To do this
he selected one specific feature of scientific method, namely
the construction and formulation of precise definitions; for,
in the elaboration of scientific theories, definition is essential.
Sixty boys were selected and divided into three groups of
twenty, of equal average intelligence, on the basis of intelli-
gence tests combined with the estimates of their capacity by
the masters. All the boys were given a set of twenty words
in ordinary use to define. The criteria of a good definition,
given in the standard works on logic, were taken as the basis
for marking this test and securing the first cross section ; such



234 EDUCATIONAL PSYCHOLOGY

as, that the definition should be by class and difference, should
include all that the word means and exclude all else, should
not be redundant, and so forth. The boys, of course, did not
know on what principle the papers were marked. - .

One of the groups acted as a control, and the other two
groups had a short course on magnetism, which was part of
their regular school work. With both of these groups the
matter treated in the lessons and the experimental work.were
precisely the same. After the first lesson the pupils in both
groups were asked to define a magnet, and the definition was
discussed in the light of what they had learni about mag-
netism ; and thence a model definition was reached. One of
the groups went no further into the question of definition, but
the other group discussed the proper logical form of definition
and the various rules indicated above, This was illustrated
in a later lesson when the question of the proper definition of
* magnetic induction * was dealt with and \thoroughly treated.
The difference, then, between the two trained groups lies in
the fact that the one group were trained in the process of
defining and a critical analysis of actual definitions, whilst
the practice in definition obtained by the other group was
merely incidental ; no attention being paid to the process of
definition as such.

At this stage a second cross section of all the three groups
was taken, by giving them a further set of twenty ordinary
words to define, similar to those used in taking the first cross
section. Let us call the control group A, the group which had
the science lessons but no critical practice in defining B, and
the group which had critical practice in analysing definitions C.
It was found that the difference in the second cross section
between A and B was statistically insignificant, whilst that
between A and C was very considerable. In other words the
group C had transferred their ability gained in science to
dealing with words in ordinary discourse, Although the
length of time the investigation lasted was not enough, nor the
numbers of pupils sufficiently large to make the inference
absolutely certain, we may yet agree with the investigator
that when the principles of scientific method are brought to

~
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the focus of consciousness science may become a powerful
instrument for training the mind o reason arighl. We may
also infer that practice alone, without conscious rectification,
only servas to confirm the person in whatever right or wrong
attitudes he may have unconsciously acquired.

It is now time to attempt to evaluale the experimental
work which we have considered and to see what conclusions
are suggested for the mind-body problem. In the first place
it is obvious that all the experimental work is quaniitative ;
and this is natural, as experiments are devoted to estimating
increased facility in certain activities, and the qualitative aspect
must be ignored, since it is not measurable. When the attempt
is made to measure the improvement in a ccrtain capacity
we must rely on the time records, the amount of improvement
or the diminution in the number of errors; all of them quan-
titative aspects of the capacity examined. Thus if we are
trying to discover whether a person’s memory has been
improved we must find out whether he remembers more with
a given number of repetitions, or whether he retains the

. material for a longer time, or makes less mistakes, and so forth.

But it is clear that a capacily or skill may be trained or
improved by organizing our primary abilities in a different
manner or by modifying the constituent abilities. In order
adequately to describe the effects of training, such qualitative
changes are, at least, as important as the quantitative ones.
And there are large departments of human activity where
guantitative considerations do not apply ; such as in all critical
or @sthetic appreciation. Moreover, even where the quantitative
aspect is prominent, qualitative considerations may make all
the difference. Two persons may solve the same mathematical
problem accurately, but the solution of one may be neater or
prettier, as we say, than the other. Tt is the great merit of the
gestalt school of psychology to have shewn that a situation
or a problem is something quite different from the parts into
which it may be analysed; it is a unitary whole. And the
solving of a problem, or the coping with a presented situation,
rests on insight into the meaning of the configuration considered
as a whole. Such insight may produce quantitative effects,
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but it need not do so ; for it may shew itsell, and usually does,
in a totally different manner of dealing with the situation.
Most of the earlier experimental work, to which we called
attention, was concerned with such simple operationg as could
be rendered habitual and mechanical by practice. As Professor
T. H. Pear (r1) has pointed out, when practice has been hardened
into a habit the latter, as it were, becomes dissqciated from the
personality.  Such simple habits are almost, but never com-
pletely, under the control of the body. This applies to all
simple skills, but as T have shewn in Educational Psychology,
the mind is always the final controller and guider of the process.
Still, as the body has taken over most of the vegetative
functions, it tends, too, to take over habitual functions, such
as speech. And for this reason a person may speak in his
sleep. When, therefore, a particular skill is crystallized into
a series of habits the possibility of transferring the effects of
training is greatly decreased. For the body cannoi generalize.
Hence the possibility of transfer resulting from the mechanical
practice of some simple functlion is negligible ; and cxperimental
observations as we have abundantly seen bear this out. )
But this is only part of the story. Suitable exercise of some
mental function may breed not only increased capacity in
that direction but a sentiment towards some activity. The
person may be stimulated to desire this particular activity,
to value it, and to seek to excel in it. If he does so, his whole
mental atfitude undergoes a change. Should the training be
of such a nature as to exhibit the methodological aspects of
the study then an ideal may be evoked. It is no longer the
facility or activity per se which the person desires, but some
value, which he can only acquire by means of the practice.
The motive for strenuous activity is thus implanted in his mind.
The history of civilization amply shews that the strongest
motives to human actions are ideals, which, by breeding a
divine discontent, enable a person to overcome the most
formidable obstacles. We see, then, that the function of a
liberal education, as far as the curriculum is concerned, is not
primarily to produce skill in particular subjects but to implant
general principles and so engender ideals. If this is done then
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the whole mental outlook is changed. Any belief o the
contrary is founded on an atomic view of the constitution
of the mind. Regarded thus, it is of course difficult to imagine
how a particular training can influence general ability. But
if we consider the nature of an ideal il is quite easy to see
how the mind may be steeped and dyed by what it works in,
Mr B. Russell tells us that “I can remember a sense almost
of intoxication when I first read Newton’s deduction of
Kepler's Second Law from the law of gravitation.” A study
which can produce such an effect must surely affect the whole
mind, and not merely the ability to reason mathematically ;
and Mr Russell, no doubt, owes his reputation in other spheres
of activity to the value he attaches to mathematical reasoning.

The atlempt to treal the study of mind as purely a natural
science has been responsible for many blunders, but hardly
for one greater than this we are considering. For though the
categories of worth or value are outside the range of scientific
treatment there can be no manner of doubt that values are
amongst the most powerful of the springs of conduct of human

_beings. All that psychology can attempt to do here is to iry
to explain (if it can) how the notion of value or worth arises
in the individual. But as to the inner meaning of this concept
psychology has nothing to say. It is, in fact, extra-psycho-
logical ; and yet it affects human volition.

Instincts or other native impulses are sometimes regarded
as the sole springs of conduct. But what is patent to the most
casual observation is that ideas and ideals have always moved
nations and individuals. Here, then, we have the fact, explain
it how we will, that a force which is outside the range of
natural science is capable of being the most powerful mover
of men. Every great department of study is thus capable of
influencing the whole personality ; and all real education is
thus gencral and not specific. I{ then purely non-material,
and I may add non-mental forces, are able to produce effects
on the mind-body we see that the problem of the relation of
the mind to the body has been unduly narrowed. The only
way of avoiding the difficulty is to claim that ideals are mental.
Now undoubtedly ideals must be known or appreciated before
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they can function as motives to conduct. But this simply
proves they must be presented to some mind. Their existence,
however, appears to be entirely independent of the persons
to whom they are thus presented. They are, like the Platonic
Ideas, not denizens of this world at all; but they are real-
enough, or how else could they affect conduct and change a
man’s whole outlook. If education has as its supreme aim
the inculcation of ideals then the attempt to formulate .it in
terms of scientific categorics is doomed to failure. We must
agree that what has been shewn to be impossible in the realm
of nature, namely, to secure a general mental change as the
result of spécific training, is not only possible but of daily
occurrence in the realm of ends.

I cannot do better than quote the late Professor James
Ward (x2) in this connection : * More life and fuller achieved
by much toil and struggle, an ascent to higher levels not
movement along lhe line of least resistance—this is the one
increasing purpose that we can so [ar discern, when we regard
the world historically as a realm of ends in place of sum-
marizing it scientifically under a system of concepts. . . . But
where in what is, in what we have so far attained, can we
discern those eternal values that point npwards and beyond
this present world ?  Surely in all that we find of the beautiful
and the sublime in this earth on which we dwell and the starry
heavens above it ; in all that led men long ago to regard nature
as a cosmos ; in all that is best and noblest in the annals of
human life ; in these very needs themselves that the seen and
the temporal fail to meet.”

Thus our argument has led us to the following position. Pro-
longed experiment has demonstrated that when we are dealing
with simple skills, or with other activities of a more or less
mechanical nature, the training is limited to making us more
efficient in these particular matters. Repetitive work in a
factory can have no other effect than to make the worker
more efficient in repetitive work. It is possible to get some
sort of explanation of this result on the basis of bodily
mechanisms, but the explanation is only partial and ignores
all the difficulties that were referred to in earlier chaptsrs.
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Where, however, the work is of such a nature or treated in
such a way that it evokes a sentiment or an idcal a different
state of affairs emerges. The improvement is no longer con-
fined to the subject we are dealing with but extends to all our
other mental aclivities : we work on a different plane. If the
ideals are arrived at by the person himself we speak of
inspiration ; and rightly so, since the attempi to explain
creative activity on the basis of the analytical-descriptive
concepts of psychological science is utterly absurd. Inspiration
is derived from a different sphere of reality, the realm of ends.
We thus see that the concept of mental activity is unintelligible
unless we call in aid ihe spiritual realm to redressithe balance
of the psychological world.



CHAPTER XI
MIND MATTER AND PHILOSOPHERS

Having elucidated the concept of mental activity we are almost
in sight of our goal, namely, the consideration of the relation
of body to mind. Yet there remain a few more obstacles to
overcome. he problem of the relation of body to mind is
usually interpreted to mean the relation of matter to mind.
But we have no reason to suppose, at the outset, that these
two problems are identical, and the perplexities of the latter
problem have obscured the study of the former. We must
endeavour to get our ideas clear by separating the two at the
beginning, even if we have to unite them at the end. In order
to see how the trouble arose it is neceaasry to go back to
primitive ideas. The distinction between soul and body was,
in primitive thought, a theory about the nature of death. A
man was alive and is now dead ; but his body has much the
same appearance as before, except that it has lost all power
of feeling and motion. The soul was conceived as a sort of
subtle body, somewhat in the likeness of dream appearances,
but lacking ponderosity. And when it left the body the latter
died. Thus Homer conceived the soul as an image in the form
of the body, escaping at the moment of death either through
the mouth or a wound, and thereafter existing as a shade.
The distinction between soul and body was not a distinction
between substances one of which was material and the other
spiritual ; rather one was an attenuated copy of the other.
The kind of reasoning above exemplified is, according to
Sir J. G. Frazer, the method widely adopted by savages. (1)
As the savage commonly explains the powers of inanimate
nature by supposing that they are produced by living beings
working in or behind the phenomena; so he explains the
process of life itself, As a man lives and moves, what is more
240



MIND MATTER AND PHILOSOPHERS 241

natural than to suppose that there is a little man inside him
who provides the motive power? The man inside the man is
the soul. During sleep this inner man goes off on journeys,
the evidence of which is to be {ound in dreams. For, in these,
the man does astonishing things which he would not, or could
not, do in his waking hours. Death is the result of the per-
manent absence of the inner man or soul. This mode of
explaining the phenomena is not, however, confined to savages
or primitive thought. It is, anyhow, more intelligible to
conceive of a little man inside doing things than to talk of
images or ideas carrying out their own purposes inside the
head. Both physiologists and psychologists, who pride them-
selves on being up to date, talk of images acting in astonishing
ways, slipping past the censor and carrying on various other
antlics. These images, in fact, are conccived as little gnomes
or Pucks and can perform the most lively evolutions, all of
their own volition.

{ Tt is important to bear in mind, that the distinction between
the material and the mental is neither primitive nor obvious,
as our modern thought is warped by the idea that there are
two totally distinct and independent entitics which have,
somehow, to be reconciled. So far is this from being the
natural way of looking at the problem that it was quite late
in the history of thought hefore it was even formulated. Thus
Parmenides (2) is reported to have cxplained all psychological
phenomena by the mixture of substances in the body; and
drew no distinction between the mental and the corporeal.
And some of the Pythagoreans, like some modern scientisls,
soughu the soul in particles that were in motion. This frankly
materialistic view, if the name is applicable where the menial
was not yet conceived, was also held by Democritus, for whom
the soul was a mobile substance pervading the whole body.
It was, apparently, Anaxagoras who first conceived some sort
of a separation between mind and matier, but his notions
were vague. Whereas his p-edecessors had imagined that we
could only perceive things b having something within us
which was like them, he held th.t we perceive in virtue of the
presence within us of something: ,posed to the thing perceived.

Q
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Mind or intelligence was for him an organizing and motive
force, being simple and infinite as opposed to the complexity
and limitation of matter over which it had power.

When we reach Aristotle we get ideas which smack of
modern views, perhaps because we owe them to him. Matter,
for him, was the substratum or continuant in Mr W. E, Johnson'’s
sense ; whilst the form (eidos) made this matter a particular
or determinate thing, and could be regarded as the soul of
the thing. Now there was nothing essentially mental in this
idea of a soul ; since every real thing animate or inanimate was
possessed of a form. When dealing with organized matter
this conception of a form corresponds to what would nowadays
be regarded as its potential function. Thus, suppose the eye
were an independent organism living apart from the body,
its form would be the faculty of vision. The form or essence
of the eye is its function of sceing, and we may say that the
soul is to the body as a living whole or organism what vision
is to the eye. In this sense there is nothing material or even
mental about the soul, since its entire being is, in modern
phraseology, functional. Such organization as the body,
possesses is entirely due to the soul. Body and soul thus
mutually imply one another; are correlatives: and it is a
blunder to regard the soul as inhabiting a body in the sense
that it could conceivably depart from it and take up its abode
in another body. This would be about as reasonable as the
assumption that vision could abandon the eye and go to dwell
in the stomach.

In some such way as this Aristotle arrived at three kinds
of souls which correspond to three forms of life ; the vegetative,
the animal and the human. The soul of plants corresponds
to the phenomena of nutrition and reproduction, for these are
their functions. Animal souls are sensitive and appelitive,
since sensations and locomotion are the functions of the
animal body ; whilst human souls are characterized by reason
or intelligence. The rational sou! of human beings comprises
within it, and unifies, the two ‘nferior functions of nutrition
and sensation. Thus it is ev’ {ent that the soul was regarded
not as something independe. ~of the body but an imme=~"*
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influence without which there could be neither unity nor
bodily sorganization. Aristotle’s conception of the mind is
therefore what we should now name purely biological, though
it differed from modern biology in acknowledging final causes.

So far all is plain, and, if not exactly intelligible, at all
events the views are founded on direct facts of observation.
Now there enters the villain of the piece in the shape of
Descartes. He performed a veritable surgical operation by
sharply cutting in two what had never before been so com-
pletely severed ; and thus at one blow rendered the science
of physiology possible and confused the subject-matter of
psychology. This deed was performed at the end of his sixth
Meditation (3), thus, ‘ Since, on the one hand, I have a clear
and distinct idea of myseclf, in so far as I am only 2 thinking
and unextended thing, and as, on the other hand I possess
a distinct idea of body, in so far as it is only an extended and
unthinking thing, it is certain that I, that is my mind, by
which I am what I am, is entirely and truly distinct from my
body and may exist without it.” We may note that this
astounding declaration is not founded on any facts of observa-
tion but purely on logical or epistemological grounds. It will
be easily seen -that on this view of body, what essentially
distinguishes one portion of matter from another is the amount
of extension in it, That is to say, matter consists of units
whose sole characteristic is to be units; or in other words it
has no ultimate qualities except quantity. The essence of
a nerve is the same as that of a stone; both consist of
quantitative units of extension. Of course there can be no
relation of mind to matter on such a theory.

If we are to rely, however, on what is clear and distinct to
the eye of reason then it was equally clear to Spinoza that to
the eye of reason the whole of existence is interrelated, forming
one all-embracing individuality ; and so, extension and thought
were not for him distinct substances but attributes of one and
the same substance. Thus both thought and extension, or
if we prefer mind and matter, were equally real and stood, as
it were, on the same plane. But Leibniz turned matter out
of the universe because he could not form a clear notion of
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an extended and unthinking thing. “ Thus the world is not
a machine as Descartes and Hobbes would have it. Evenything
in it is force, soul, life, thought, desire ; what we see is the
machine, but we only seé the outside of Being. Being is that
which itself sees.” The wheel has come full circle and we are
back again to a denial of the distinction between mind and
matter.

But this denial of dualism as a metaphysical theory does
not settle the question, since it is necessary to account for those
appearances which have led men to think that there are two
independent ultimate substances. How then are we to conceive
of them as related to each other ? For Aristotle the question
could not have arisen, sincc matter is the thing as it exists
potentially and form is the realization or actualization of this
potentiality., Matter is thus a mere naked possibility which
becomes a reality only when it is energized by form. And the
form has no existence apart from the matter of which il is
the realization. It never occurred to him to connect the brain
with thought, but had he done so he would probably have
said that we do not remember because we have a brain, but
we have a brain because we remember ; for he did say that
a man does not think because he has hands, he has hands
because he thinks. Whenever matter is met with, 7.e. whenever
it is an actuality, as opposed to a mere potentiality, it carries
its form with it. The union of the soul with the body is but
a particular case of the unity of matter and form ; the soul
is the form of the body. 1In brief, soul and body, like form
and matter are correlative terms, logically distinguishable but
actually inseparable. ‘‘ The soul can neither be without the
body, nor be itself a bedy of any kind, for it is not a body
bat is yet something of the body and, therefore, present
innately in the body, and in a body peculiarly constituted.”
It follows logically from this that all our activity is both
physical and psychical. Thus when a man is angry his emotion
has both a bodily and a mental aspect ; from the latter point
of view it is the desire to injure the man who has hurt him,
from the former it is the disturbance in the heart and other
organs. The curious may find in this view an anticipation
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of the James-Lange theory of the emotions, Aristotle intended
all this to apply, without reservation, only to the two inferior
souls named above, but not to the human soul in its entirety.

With regard to thisrational soul he drew a distinction between
the active intellect and the passive intellect. (4) It is very diffi-
cult to understand what he meant by this distinction. He says
“ There must be within the soul a distinction answering to
the- general distinction between the matter which underlies
each class of things and is potentially each of them, and the
efficient cause which makes them—the distinction of which
that belween an art and its material is an instance.” If we
try to extract the meaning of this statement from the given
analogy, it seems that art makes its objects by turning the
material into objects fitted for artistic appreciation. Just as
light converts colours which are potential into actual colours,
Now we cannot identify the material here referred to with
sense given material, since sense-data are the material of the
sensitive or animal souls. Probably what Aristotle was trying
to say was that the material presented to the active by the

. passive intcllect was of the nature of propositions, and that
the function of the active reason was to lick these into logical
shape. Just as the animal soul has to work up the sense-data
into sensible forms or percepts, so the active intellect has to
work up the crude material of propositions into such as are
amenable to logical judgment. (5)

Whether he meant this or not, it is quite clear that we
ought to draw a distinction between the bare apprehension of
‘propositions and the judgment passed upon them. The former
is relatively passive and the latter active by comparison with
it. If we regard the passive intellect as presenting material
to the active it is possible to regard the former, like {he lower
faculties of sensation and imagination as entirely dependent
on the body. It would, therefore, perish with the body. Not
so the aclive intellect ; which being comparable to the subject
in the subject-object relation persists by ils own right. The
active intellect is a vital and imperishable principle, separable
.from the passive and not, therefore, subject to the limitations
of time and circumstance to which the latter is bound. To
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such a theory psychology has nothing to say, and there can
never be any evidence of a factual kind to discredit it! Tt is
obviously a theological and metaphysical doctrine to be
tested by the facls and canons to which these studies have
reference. 'We may, however, say that no evidence from the
psychological sphere of facts can invalidate it. The question
of the immortality of the soul is to this extent outside the
realm of psychological and, I may add, physical considerations.
When Descartes had sundered matter and mind, by limiting
the one to extension and the other to thought, he then pro-
ceeded to the relation of body to mind, which he was aware
was a different problem altogether. On his mechanical
principle the body, being an automatic machine, had all the
motive force necessary to move it in itself, just as a wound
clock needs no external source of energy. But he seems to
have thought that, since the mind obviously did act on the
body, it could do so by changing the direction of the motion
of the animal spirits, but not the quantity of the motion.
Still he was perfectly well aware that all such analogies broke
down in the unique case presenied by the mind-body problem. .
He, therefore, threw up the sponge and, on true Bergsonian
lines, he asserted that the only way of understanding the
relation was to live through it. Solvitur ambulando. ‘‘ That
the mind, which is incorporeal, is able to move the body, we
know neither by reasoning nor by any comparison with other
things ; nevertheless, we cannot doubt it, since we are too
clearly informed of it by experiences which are too certain
and too evident. And we must keep in mind that this is one
of those things that are known by themselves, and that we
render these more obscure whenever we try to explain them
by other things.” It would have saved a good deal of con-
troversy if philosophers had remembered that, on Cartesian
principles, there can be no relation between matter and mind,
whilst Descartes himself believed that there could be no
separation between mind and body. The importance of the
distinction justifies another quotation from his sixth Meditation.
*“ Nature, likewise, teaches us by sensations of pain, hunger,
thirst, etc., that I am not only lodged in my body as a pilgf in

-~
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a vessel, bul that I am besides so intimately conjotned, and, as
it were, intermixed with it thal my mind and body compose a
certain umity (italics mine). For if this were not the case,
I should not feel pain when my body is hurt, seeing I am
merely a thinking thing, but should perceive the wound by
the understanding alone, just as a pilot perceives by sight
when any part of his vessel is damaged.” It is perfectly clear
that on this topic Descartes repudiated the Cartesian
philosophy, or, if he did not, that he perceived clearly that
the union of mind and body was a unity sui generis.

The perplexities in which philosophers have been involved
are due to the tacit assumption, previously mentioned, that
the relation of body to mind is the same as the relation of
matter to mind ; or, to put it in a slightly different way, that
there is no difference in relationship between a mind and its
body and the same mind and foreign bodies. But this is so
palpably absurd that it is hard to see how anyone could ever
have imagined it. If I wish to move my arm I do so im-
mediately and there is nothing, that I am aware of, that

intervenes between the volition and the movement. If it is
" said that a series of nervous impulses must travel down the
brachial nerves before this can be accomplished, the statement
is correct but quite misleading. For, of such impulses I know
nothing until the physiologist enlightens me. Neither in
perception nor in volition have I ever any direct knowledge
of brain processes of any sort. (6) My brain and my nerves
are completely diaphanous as far as my perceptions and
actions are concerned. Most human beings, like Aristotle,
have lived out their lives without being aware that there was
any relation between mind .and brain ; and all of us would do
so unless physiologists and psychologists had told us otherwise.

It may be objected that in cases of paralysis a man may
desire to move his arm and yet be unable to do so; and that,
therefore, the relation is not direct. But we have seen that, in
cases of hemiplegia, the ability is only temporary and that
an emotion or strong volition will bring about the movement,
even in those cases where the assumed necessary part of the
brain is missing. If the brachial nerve is completely severed
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of course I shall not be able to move my arm, but then my
arm is no longer part of my body—it is just as much a foreign
body as the arm of someone else.

As long as my body is animated by my mind so loag is my
relation to it different from my relation to all other bodies,
animated or not. The rclation is so intimate, the rapport is
so close that it is only by analogies that it can be described,
for it cannot be reduced to simpler terms, William James. (7)
thought otherwise, ‘* Between what a man calls me and what
he calls mine,”’ he said, ‘‘ the line is difficult to draw. We
fecl and act about certain things that are ours very much as
we feel and act about ourselves. . . . In ifs widest sense a
man's Me is the sum total of all that he can call his, not only
his body and his psychic powers, but his clothes and his house,
his wife and children, his ancestors and friends, his reputation
and his works, his lands and his horses, and yacht and bank-
account. All these things give him the same cmotions. If
they wax and prosper, he feels triumphant ; if they dwindle
and die away, he feels cast down,—not necessarily in the same
degree for each thing, but in much the same way for all.” )

This eloquent description does violence to the facts, by
picturesquely lumping the body together with a strange
assortment of associates, and affirming that they all have the
same relation to the mind. If somebody beats my children
or tears my clothes I shall feel hurt, but I shall feel hurt in a
totally different sense if he batters my face or tears my skin.
And not all the eloquence in the world can reduce the difference
in my feelings to a difference of degree. If James had made
use of a different collection of instances he would have come
nearer to the heart of the matter. He ought to have con-
sidered the relation of the instruments or tools that a man
uses to accomplish his purposes to the man himself. A youth
begins to learn to ride a bicycle, let us say. At first it is quite
out of his control and does nothing that he desires. It is
completely a foreign body as far as he is concerned. Let him
but persist and go on wusing it, and eventually he acquires
perfect control over it: and for purposes of getting about it
becomes almost part of him, If he could only derive sensations
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from it, as he almost does afier years of use, it might be
considered an organ, like his legs. The same is true of any
other instrument or tool that a man uscs to accomplish his
purposes. Thus a blind man gropes his way with a stick, and
when he probes the ground what he feels is, not the stick, but
the parts of the ground he is exploring. The stick is almost,
but, of course, not quite, like our nervous system in being
diaphanous ; it is in fact almost like an elongated finger. The
rapport is more immediate when we use an organ like the eyc ;
for when I look at a landscape I do not perceive my eye, in
any sense of the term, but the scene alone. The relation of the
body to the mind is more intimate and direct than the relation
of any instroment that may be used; it is the functional
relation par excellence.

A wonderful series of movements is made by the tongue in
changing the shape of the mouth cavity to produce sounds.
But nobody, except the trained phonetician, can discriminate
these movements. For the rest of us the mere thought of
uitering the words is sufficient to bring about the necessary
_ speech movements. In learning to speak a foreign tongue by
the aid of phonetic charts the movements are laboriously made
until we have acquired the necessary skill, when we cease to
be conscious of them, just as happens in the case of learning
to ride a bicycle. Still, however close the analogy, no instru-
ment ever does come to bear the same relation to our activities
that the organism does. The difference is shewn by a fact that
is so trivial ag hardly to be worth pointing out, namely that
I feel a sensation of pain when one of my organs functions
badly but only annoyance when my pen or any other instrument
refuses 1o function satisfactorily. If, by some miracle, my
pen were to grow into my hand after years of use, no doubt
I should feel a prick of pain when the nib began to splutter.
However that may be, in the organic world function always
determines structure as we saw when dealing with the bodily
mechanisms which are supposed to underlie instinctive actions,
And it is because Aristotle recognized this functional relation
that his views are still of importance in the mind-body problem.

A disembodied mind could not act on matter nor receive
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impressions from without. Nor could material things be
related to such a mind, whatever the believers in telepathy
may say to the contrary. Such views, when held by philos-
ophers, form a striking example of the ability to hold~opinions
which are in direct conflict with one another. Only a mind-
body can affect the material world outside it or be affected
by it. A ghost and a corpse are strange bed-fellows fit only
to generate savage theories; whereas an animated body is
not two things, but onc organized whole. There is nothing,
therefore, strange in supposing that the parts of this whole
must be in direct rapport with each other, and this is the view
we shall develop later.

Spinoza avoided this blunder, as he clearly saw that, on
Cartesian principles, there could be no relation between mind
and malter; and he rightly asked what clear conception
Descartes could have of thought intimately connecled with
a portion of matter. And he objected to the latter calling
in God to help him out of his metaplysical difficulty, Spinoza
maintained that thinking substance and material substance
were one and the same, regarded from different standpoints.
Consequently, since nobody can deny that animals are
animated, it must follow that all the universe is animated in
a greater or less degrec. The kind of relation that subsists
between body and mind is accordingly but a particular case
of the general relation of mind to matter. There is an apparent
parallelism between bodily and mental atiributes due to the
underlying identity of substance. ‘‘ The mind and the body
arc one and the same thing, conceived atl one time under the
attribute of thought, and at another time under that of
extension. For this reason the order and concatenation of
things is one whether nature be conceived under this or that
attribute, and consequently the order of the actions and
passions of our body is coincident in nature with the order of
the actions and passions of the mind.” Unless we adopt this
standpoint on general metaphysical grounds, and regard the
universe as spiritually animated through and through, the
two problems of matter and mind and of mind and body
throw no light upon each other.
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It is very interesting to observe that two recent philosophers,
Profestor S. Alexander and Mr C. Lloyd Morgan hold somewhat
similar views. The latter, in fact, is an avowed adherent of
Spinoza.* He thinks that life emerged during the course of
evolution, when matter had attained a certain stage of com-
plexity ; and that at a later stage of complexity mind emerged
from living matter. (8) This docirine of emergent evolution
insists that the new qualities which emerge have new relations
which are not predictable in any sense from the old relations.
With emergence new features come into existence. But, lest
anyone should think that mind emerges from the void,
Mr Lloyd Morgan is careful to insist that, from the primordial
stuff out of which matter is composed right up through the
various steps of evolution, ‘* every natural entity, from atom
to man expresses both attributes,” physical and psychical.

Philosophers have a passion for a unified universe and can
only understand it if they detect the principle of wunity.
Spinoza started from a world-soul, which was the principle
of unity for him, and worked down to the mind-body problem
. as a particular instance of it. Leibniz worked the other way
round. His starting point was the mind-body relation and
in this way he attempted to account for the unity of the
universe. In opposition to the Cartesian view of matter as
a quantitative inert thing, his conception of matter was
derived from the concept of an organism.(g) Only if all
parts of the universe were organically related could there be
any real connection between them. Thus the real elements of
material things were not inert atoms, but each had a certain
power or spontaneity which alone made them real things, as
opposed to the abstractions of physical science. We may get
a clearer view of what he meant by considering the views of
modern biologists on the nature of the development of growing
organisms.

. The fertilized cgg-cell of the sea urchin and other forms,
like all other fertilized ova proceeds, under suitable conditions,
to divide into two cells. Each of these cells gives rise to one-
half of the body, one to the right half, the other to the left.
But, if the cells are separated, each eventually produces
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a complete individual, 7.e. the cell which would have produced
a right half produces the whole, and similarly with the cell
which would have produced the left half. It is obvious that
both cells have the potentiality to produce a whole individual,
but what each does produce is dependent on its relation to
the other. This relation persists when the cells further divide,
and has been shewn to hold true for a large number of animals
where observation is possible, such as the Amphibia. When,
by constant division, a hollow spherical mass of cells is pro-
duced certain definite portions gives rise to the brain, others
to the eyes, the alimentary canal and so forth. Tt looks as
though all is predetermined in the growing egg. But this is
an error. For, if from the region that is to produce the skin
{say) a part is removed and transplanted to the region
where the brain is in course of being developed, the fate of the
transplanted cells is changed and they produce brain material
instead of skin. That is to say the devclopment takes such
a course as to produce struclures which are fitted to the
position in which they find themselves. Any individual cell
can therefore take part in the production of a great variety .
of tissues, depending on its relation to such tissues.

As Professor H. S. Jennings (10) has summed it up : ** What
a cell becomes, what line of development it follows, depends,
not merely on what it has within it, but on its relation to the
other cells. . . . The cells adapt themselves and their develop-
mental processes to the conditions in the cells that constitute
their immediate environmenl. Thus from the beginning
development is adjustment to the environment ; adjustment
of parts to each other. . .. The fate of the cells, in these
early stages, is determined, not by different genes [parts of
the nuclei] contained in diflerent cells [for each cell contains
all the genes] ; not even, in the main, by the diverse cytoplasm
contained in different cells, but by the conditions surrounding
each cell. The same set of genes produces different things,
follows a different course of action, under different sur-
sounding conditions. This is the great and important fact
which emerges from the study of early development.” It thus
appears that though the potentiality of a particular mode, of
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life exists in cach cell ils actuality depends on the working
out of thc potentialitics of all the other cells in its cellular
environment. Of course the farther away any particular cell
is from sbme particular tissue the less will the influence be.

Now let us follow the clue suggested by these facts of organic
devclopment, and as we are now dealing with ultimate
philosophical matters let us allow our fancy to roam. Suppose
we have traced the growth of the fertilized ovum until it has
reached the stage of the gastrula, a spherical mass of cells.
We may, for the purposes of analogy, regard this mass as a
microcosm of the world we are {rying to understand. Each
cell may be compared to one of the real units of the universe,
a Leibnizian monad. (g) Every such monad has within it
the potentialities of the whole macrocosm just as each cell
is a potential animal. It, therefore, in some way, reflects
the constitution of the whole universe. It has, as Leibniz
would have said, a ‘ perception ' of the whole, 7.c. it represents
the whole in an ideal form. But, in addition, each monad
has a certain spontaneity, just as our cells have a power of
self-production, 4.e. it has ‘ appetition.” It is in virtue of its
appetition that the monad is able to unfold spontaneously all
the potentiality of that which it represents.

Monads, each possessing the qualities of perception and
appetition are the metaphysical units out of which the universe
is constructed. Perception and appetition in the monad are
unconscious ; but conscious perception and conscious striving
are the distinguishing characlers of mind. Hence the monads
are primitive minds or souls. Each monad pursues its own
course of self-development, but as each reflects the whole
world from its own point of view, and as the whole is potentially
contained in each, they are all in harmony. Instead of our
harmonious serics of cells working to a common goal Leibniz
used the analogy of a number of independent choirs, which
pay no attention to one another and yet keep in unison
because they are all singing from the same piece of music.
But why do all our cells in the growing organism work in
unison to the production of an animal body ? That, according
to this view, is becaase they have had the harmony impressed
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upon them by the Creator. The soul and body are two such
collections of monads: ‘ The soul follows its own laws, and
the body likewise follows its laws; and they agree with each
other in virtue of the pre-established harmony between all
substances, since they are representations of one and the
same universe.”” By this system of monadology Leibniz
attemnpted to reduce our two problems to one; the relation
of mind to matter being but an instance of the relation of mind
to body, But we see that this is only accomplished by calling
in the help of God, the great harmonizer of the universe to
whom all monads must submit though they follow their own
individual development.

The parts of the organism, including of course the nervous
system, are a society of subordinate monads, standing, however,
to the dominant monad, the soul, in a peculiarly intimate
relation. Just as a society of persons formed for some par-
ticular purpose, such as the members of a college, are for this
purpose in much closer rapport with each other than they are
with those outside the society. The relationship subsisting
between a society of persons is different from that subsisting
between any other collection of individunal things. It was for
this reason that James Ward, who favoured Leibniz’ positiomn,
called the relation between the mind and its body an inter-
subjective relation in contrast with the foreign or objective
relations which prevailed between this body and anything
outside it. (6) When we remember thal one of the greatest
contributions made by Ward to the science of psychology was
to emphasize the universality of the subject-object relation
in mental events, to call the relation of mind to body an
inter-subjective relation is equivalent to the denial that the
body is related to the mind as other bodies are related to it.
The relation is similar to that which would exist if two minds
were telepathically related to each other, so as to communicate
without any intervening medium.

What it all comes to is this, When we consider a living
body we have no right to assume that its functions are in any
sense those of a non-living body. All statements to the
contrary made by biologists are simply due to the fact that
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they are under the impression that the only real things in
the unmiverse are electrons and protons, and that the nature
of these is known to the physicists. But this, as we shall see
later, is arsoulless blunder. The brain, as a part of my anatomy,
studied as it appears to a physiologist, is a totally different
thing from the brain when it carries out my purposes. When
I am dead my brain as examined by a physiologist has exactly
the same fibres and arrangements as it had when I was alive.
The physiologist is, therefore, deceived into believing that he
is somehow studying the brain as an organ of the mind. But
this, of course, he cannot do. His relation to my brain is an
objective or foreign relation ; and the only brain to which
he has any other relation, the mind-body relation, is his own ;
which he is for ever precluded from studying. If by an
ingenious arrangement of X-ray photography on the television
principle he could observe his own brain, as he observes mine,
his relation to his own brain, for that particular observation,
would be a purely objective or foreign relation. He can never
get inside his own brain subjectively from an objective stand-
point. Thus he is for ever precluded from studying the
" mind-problem byany other than a psychological or philosophical
method of approach.

By this time the reader will have had enough of it. He will
say what have all these far-fetched analogies and subtle
distinctions to do with either of the problems under con-
sideration ? The mind is not the brain and the former is
mental, the latter material. How can they possibly be related ?
Well; that is the problem which these distinctions are
intended to elucidate. If we are steeped in mechanical views
of the nature of matter, regarding atoms as little hard balls
it is irritating to be told that a portion of matter is a colony
of minds. Let us then turn to the physical sciences and ask
how they describe the same piece of material. This will soften
the blow and make us less irritable. Physicists have been no
less revolutionary in their treatment of matter than philosophers
and we had better see what they make of it, and more especially
whether they consider its nature to be inorganic.

We have learnt that Descartes, thinking that he had a clear
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idea of cxtended matter, sundered matter from mind, only to
join the two again when it was a question of body and mind.
Now the first thing that modern physics has done is to deny
that we have clear ideas of cxtension, and further to emphasize
the fact that any idea of extension that we may have does not
apply to the ultimate parts of matter. Extension being
composed of lengths and areas is entirely relative to the
standpoint of the observer ; and matter is as empty as any-
thing can be. In fact Professor Eddington has estimated that
if we collected all ultimate constituents in a man’s body into
one heap the resulting mass would be a speck jusl visible
with a magnifying glass; all the rest is empty space. (x1)
Leaving the empty space aside, matter is composed of two
sorts of units, with opposite electric charges, namely protons
and electrons, all of which are exaclly alikc as far as their
properties are concerned. Instead of a colony of unexiended
minds, all mirroring the universe from their own standpoints,
a piece of matter is a colony of atoms, consisting of planctary
systems, each mirroring the universe but having no fixed
standpoint from which to doit. An atom consists of a nuclens
made of a protom, or a proton and electrons, around which ‘
electrons are scattered in various fixed orbits; but any one
can escape and wander through the material. DBut this is not
the worst that physics has done to matter. So {ar we might
be tempted to substitute for the original hard billiard-ball-like
atoms of the old chemistry cqually definite electrons and
protons. This, however, we are not allowed to do, For the
only thing that physicists tell us aboul these units is that
they are sources of radiations or waves which are capable of
mathematical treatment.

Certain experimental observations on the electron shew that
it produces effects similar to the interference and diffraction
of light. Whence it is inferred that an electron, like light,
must be considered as being something of the nature of waves,
The physics of the electron is fast becoming wave mechanics,
for as Professor Eddington (11) says: ‘ The equations for
the motion of the wave-group with given frequency and
potential frequency are the same as the classical equations of
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the motion of a particle with the corresponding energy and
potential energy.” But waves are something which we can
picture, and even experience when we are at sca; and lest
there should be any trace of the old material ‘ matter’
surviving, these waves which constilute the electron are
assigned to a sub-ether which is outside the range of any
possible sensory experience. ‘ The entity which we suppose
to be oscillating when we speak of the waves in the sub-sether

. is denoted by 4, and properly speaking we should
regard it as an clementary indefinable of the wave theory.
But can we give it a classical interpretation of any kind ?
It seems possible to inlerpret it as a probability. The proba-
bility of the particle or electron being within a given region
is proportional to the amount of v in that region . . . and
there is no definite localization of the electron, though some
places are more probable than others.” But suppose, by some
miracle, we were able to hit on the exact posilion of an electron
we should still be no better off; for it is believed that, when
dealing with microscopic quantitics such as an electron, we
can only attain to a knowledge of its position by foregoing
a knowledge of its velocity. It is very refreshing, after
demolishing all traces of gross material substance and replacing
it by a series of waves existing we know not where, to learn
that in Professor Eddington’s view wave-mechanics is not
a physical theory, but an ingenious dodge for representing by
symbols something of which we can never have any direct
knowledge.

Knowing nothing about the nature of the centre from which
the waves emanate, not even where the centre is situated, but
knowing a good deal about the mathemalical symbols by
which waves are interpreted, physics substitutes these symbols
for ‘ matter,’ As Mr Bertrand Russell (12) has wittily expressed
it: * When energy radiates from a centre, we can describe
the laws of its radiation conveniently by imagining something
in the centre, which we will call an electron or a proton
according io circumstances, and for certamn purposes it is
convenient to regard this centre as persisting, Z.e. as not a
single point in space-time but a series of such points, separated

R
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from each other by time-like intervals. All this, however, is
only a convenient way of describing what happens elsewhere,
namely the radiation of energy away from the centre. As
to what goes on in the centre itself, if anything, physics is
silent. . . . ‘Matter’ is convenient formula for describing
what happens where it isn't. I am talking physics, not
metaphysics.” This seems to be an error, for in view of what
has been said above he appears to be talking mathematics,
i.e. describing the nature of symbols instead of the nature of
matter. But in all probability that is as near as the new
physics ever can get in dealing with the nature of matter on
physical lines.

But although the study of symbolic expressions is a task
worthy of a philosopher we must not be misled into supposing
that the mathematical interpretation of matier is the only
valid one. The experimental facts, or the concepts by which
they are interpreted, can be regarded from a totally different
standpoint. We are in fact witnessing a revival of what
happened in the seventeenth century. Physics made rapid
strides then, and the physical concepts of that age dominated
future thinking. As Professor A. N. Whitchead (13) has
pointed out these concepts were quite unsuitable to the
biological sciences, and when taken over by physiologists
introduced insoluble problems into the study of organisms
and life. This is happening again. The success of physical
science and its prestige make biologists and psychologists very
ready to accept the concepts derived {rom this study, in the
. hope that their own studies may become truly scienlific. On
the principle of explaining the unknown by the known they
attempt to use physical ideas to explain life, ‘* The appeal
to mechanism on behalf of biology [and psychology] was in
its origin an appeal to the well attested self-consistent physical
concepts as expressing the basis of all material phenomena.
But at present there is no such system of concepls. Science
is taking on a new aspect which is neither purely physical, nor
purely biological. Tt is becoming the study of organisms.
Biology is the study of the larger organisms ; whereas physics
is the study of the smaller organisms,”
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At last the wheel has come full circle again and the con-
stitution of matter as a colony of organisms is no longer absurd,
but has high philosophic and physical sanction. What we
now have to do is to revise our notions of matter so as to make
them harmonize with our ideas of organism, instcad of
interpreting our ideas of organic life in terms of matter. This
is what Professor Whitehead has attempted to do, and thereby
to rectify the wrong ideas that have crepl into our thinking
as the result of the discoveries of the seventeenth century.
His point of departure is constituied by the fact that the
atom is a vibratory system radiating energy. It is not a bare
collection of isolated electrons and protons but a systematic
whole. The organization of the whole as a system of inter-
connected events is the true reality; whereas the isolated
electrons considered as independently enduring and unchanging
particles are mere abstractions. Reality is an organized
system.  Thus living bodies are not differentiated {rom
others by the fact of being organized, since all are organisms.
This conception is a great advance on all previous ideas,
and in particular avoids the necessity of assuming the
pre-established harmony which Leibniz was compelled to
postulate in order to get his colony of monads to function
organically.

Another great advantage of this organic view is that our
two problems of matter and mind and mind and body are once
again reduced to one. For an organic plan has reference to
a whole system of events and has no significance apart from
a system. Hence, as Whitehead says (13), “ In the case of
an animal, the mental siates enter into the plan of the total
organism and thus modify the plans of the successive
subordinate organisms until the smallest organisms, such as
clectrons, are reached. Thus an electron within a living body
is different from an electron outside it, by reason of the plan
of the body. The electron blindly runs either within or without
the body ; but it runs within the body in accordance with its
character within the body ; that is to say, in accordance with
the general plan of the body, and this plan includes the mental
state, But the principle of modification is perfectly general
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throughout nature, and represents no property peculiar to
living bodies.”

This is the acutest thing said about the mind-body problem
gince the time of Aristotle. If T interpret it correctly it means
that we can never learn anything about the mind from a study
of the brain alone ; and up to the present this has been strictly
verified by experience. Nevertheless this view, which reduces
our two problems to one, is not completely satisfactory in
that it places mind and body in the same category of ultimate
realities.

The view which we shall develop in the next chapter, and
which our whole argument in this book has suggested, is that
mind and matter are in different categories. According to
Professor Eddington all that physics ever can discover about
matter is a system of differential equations and not what is
behind these. In fact what is behind them is a question of no
importance or relevance to physics. We derive our knowledge
of matter by means of measuring instruments, and the subject
matter of physics is the reading of such instruments. Force,
activity, energy and everything else that the physicist deals
with have only a logical significance within a realm of instru-
mental observations. They form a closed system within which
the mind does not enter but which it simply contemplates and
reduces to order. The one thing we are certain of is that no
substance or ‘ matter ’ binds the whole together. But not a
single feature of this is true of mind. A knowledge of that does
not rest on readings of instruments, or on external observation,
or on inference. We know the facts of mind by living through
them, by subjective experience. We have, in other words,
direct insight in this realm, as opposed to inferential knowledge
in, the other.
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MIND AND BODY

Now that the physical world has been shattered into symbols
only cemented together by differential equations we may
approach the mind-body problem without too many mis-
conceptions. When Dr Johnson struck his foot against a
large stone, in order to refute Berkeley’s idealistic philosophy,
and rebounded from it, he little thought that he was kicking
a collection of waves or symbols. He was too matter-of-fact a’
person to be a philosopher, but the tingling sensation of pain
in his toe, which it is to be presumed he received, ought to
have convinced him that some part, at least, of the sensations
he derived from the stone were not there but in his mind.
The traditional theories about the relation of mind to body,
‘namely psycho-physical parallelism and interactionism have
always proceeded on three erroneous assumptions. The first
is that the epistemology derived from the study of natural
science must hold for this particular relation. Thus inter-
action is assumed to be intelligible only if the kind of action
we have in mind is that guaranteed by physics. But physics
nowadays no longer assumes as axiomatic that action amongst
electrons must be of the same kind as action between large
sensible bodies. The macroscopic epistemology is cheerfully
cast away when dealing with microscopic action, and nobody
winces at the contradiction. If, therefore, anybody can suggest
a new type of action when body and mind interact there is
nothing to prevent him doing so. He need not search in the
macroscopic physical world for action of a like kind, since we
have seen, in an earlier chapter, that mental activity is Zofo
coelo different from physical. As the world contemplated by
natural science is a symbolic world there is obviously one
kind of relation easily possible between it and the mind, the
261
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relation of knowing. And this relation is obviously peculiar
to lhis one set of terms, Whatever view we take of the nature
of mind it alone can know symbols and manipulate them.
Similarly there is nothing in current epistemology which
prevents us from asserting that the instrumental relation
between body and mind need not follow the analogy of the®
instrumental relation current in the physical world. It may
be an instrumental relation sus gemeris. That is, when we
speak of the body being the instrument by which the mind
accomplishes its purposes, we imust not expect that the
instrument is of the kind we are familiar with when physical
purposes are accomplished.

The second assumption is that the living body is an entity of
the same kind as inanimate Lodies. I Professor Whitehead’s
view is correct, namely, that all inanimate bodies are of the
nature of organisms, no objection can be taken to this assump-
tion. But if it is meant thal the properties of living bodies are
the same as those of inanimate bodies it is palpably wrong. ILet
us consider the properties of nervous tissue, which is assumed
to be in a more intimate relalion wilh the mind than any
other tissue. We know that nerve fibres obey the  all-or-
none "’ law in response to electrical stimulation, but this is a
property of living nerve and there is nothing comparable {o
it in a dead piece of tissue. Again the wave of negalive
potential which passes down a nerve fibre on being stimulated
is a peculiar property of living nerves unlike anything in a
dead piece of tissue ; and the latter on being stimulated would,
presumably, pass a wave of positive potential, And there is
one feature of living sensory nerves which is not only not
matched in anything else, but which is inconceivable even as
a possibility ; namely, that any stimulus to an afferent nerve
trunk ultimately yields a sensation. What is the sense, then,
of shutting our eyes to these differences and refusing to regard
the living as totally distinct from the inanimate? When
considering the relation of mind to body we ought obviously
only to mean the relation to the living body.

Tt was said above that the mind is supposed to be in some
peculiar way more attached to the nerve impulses, and to
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such jmpulses in one particular region, than to any other
living process. This is the third of the assumptions underlying
the hypotheses of parallelism and interactionism and is worthy
of closc consideration. We are here dealing with one of the
most firmly held dogmas of physiological psychology, namely
that consciousness is intimately associaled with the cerebral
cortex ; that in fact, the latter is, in some way, the organ of
mind. Or, if that is expressed in too materialistic terms, it is
thought that the mind and the brain are functionally related
in some more intimate sense than that in which the rest of the
body isrelated to conscioushess. Professor G. F. Stout (1) states
the matter very clearly. After describing how sensory im-
pulses are conveyed from the sense organ to the cortex and
efferent impulses are sent thence to the muscular system, he
proceeds thus: “ We may notice at the outset that if the
circuit be interrupted, say by a section of the nerves, at any
point before the impulse reaches the cerebral hemispheres,
the conscious process fails to arise. . . . I{ is thus natural to
suppose that normal consciousness is only directly connected
with the central phases of the process. On a variety of
grounds we are justified in thinking that nothing which takes
place in other parts of the nervous system is found to make
any difference to consciousness except in so far as it gives
rise to changes in the cerebral cortex and its annex the mid-
brain; on the other hand, the suspension or alteration of
certain cerebral processes appears uniformly to be accompanied
by suspension or alteration of conscious process. Hence we
may conclude generally that in the cerebral cortex alone, the
mental life of which we are normally conscious is directly .
conditioned by neural occurrences. This general doctrine is
Turther defined and confirmed by the results of investigation
into the localization of cerebral functions.”

We have already secn that the whole doctrine of the localiza-
tion of function is invalid, so that nothing more need be said
about this confirmation of the belief that consciousness is in
a direct way conditioned by the cortex. All the other argu-
ments ever brought forward to substantiate the view that the
cergbrum is the seat of consciousness rest on erroneous views



264 MIND AND BODY

as to the nature of organic life. They all assume that the
parts of the organism can act in isolation just as they act when
organically united; that, in fact, an organism is a bare
summation of organs, just as a machine consists of separate
parts each of which can be used for other machines. But the
outstanding characteristic of organisms is the interdependence
of each organ on the proper functioning of all the other organs,
+To suppose that the liver, for example, could function without
,the heart to give it a proper blood supply is absurd ; and so
of all the other organs in the body. Cut out the kidneys and
' sooner or later all the other organs, including the nervous
'system, cease to function. Does a bad digestion make no
difference to consciousness ? If so, then what becomes of the
doctrine of temperament as affected by the bodily constitution ?
Let us try cutting out the lungs. The circuil is then also
broken and consciousness ceases. If this is too drastic, we
may try cutting off the air supply. But consciousncss then
ceases too. In the same sense in which consciousness is said
to be conditioncd by nervous processes it is also conditioned
by any other vital process, and by the essential parts ol the
environment. Any other view of the relation of consciousness
to the body is founded upon unjustified abstractions, and not
upon real vital processes. Even if we confine ourselves to the
abstraction of isolated nervous impulses there is still no ground
for thinking that what goes on in the cortex is more important
or direct for conscious life than what goes on elsewhere.
For, as the behaviourists have insisted, and this is their sole
merit as psychologists though they are excellent physiologists,
; consciousness is accompanied by changes macroscopic and
| microscopic in the remotest parts of the body system. The
* real business in a telephone system is not done by the telephone
girls, who merely plug in and plug out, but by the subscribers
at the end of the receivers. If ever any light is thrown on
the mystery of consciousness from the bodily side (and this
we have seen good reason to doubt) it will come from the
consideration of what general conditions constitute vital
processes as distinguished from lifeless ones. And, apart from
the behaviouristic bias, I am in agreement with Mr J, F.
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Dashiell (z) when he says: ' Introspective descriptions made
by the man who does the thinking, tally distinctly better
with the conception of the business as one that goes on in
the large regions of the body, rather than in a temporarily
sealed-up cerecbrum. Thinking thus beconies in a true sense
a matter of a man’s actually adjusting himself and his doings.
To hold that the brain is the one principal and important
loeus of the thinking mechanism in a very peculiar and special
way is a wholly gratuitous assumption.” This opinion, at
any rate, is much more in accordance with sound biological
thinking than the view that nervous impulses can be isolated
from the rest of organic life, or that they play some mysterious
role not shared by other vital processes in determining con-
sciousness. The artificiality of the separation of the brain
from the rest of the body provides one explanation of why
no light has ever been thrown on the mind-body problem by
the study of the nervous system. We have been searching in
one corner for something which is only intelligible when we
consider the organism as a whole, and the relations of its
various parts. Just like the American lady, who, having
visited the Bank of England, asked the policeman outside to
direct her to the Church of England.

We may go a stage further than this and refuse to consider
1 that the organism has any meaning apart from its environ-
ment. As it is an artificial abstraction to separate one organ
from another so it is equally artificial to atlempt to separate
the organism as a whole from its environment. This is a
commonplace of biology ; and has been forcibly expressed by
Mr A. D. Ritchie (2) with whose whole general position I am
in sympathy. He says: ‘‘ The organism possesses a sort of
core, the central nervous system, which is a system of events
of a specially elaborale and highly iniegrated type. As we
pass outwards from this core, we pass to simpler and less
integrated sets of eventis until finally we reach a region where
there is no sign of organisation that is related to the organisation
of the core. Starting with events that constitute the brain,
we pass from the centre of organic activities to those belonging
to lgss and less essential parts of the body, then to what is
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mostly outside the body, and finally to what has no releyance
at all to the life hisiory of the organism. It is important to
realise that to reach a region of events entirely irrelevant to
the organism one has to go very far afield, in fact, outtide the
solar system.”

A function presupposes both an organism and an environ-
ment and is unintelligible without them. Whenever marvellous
tales are told about instincts springing up, fully equipped, as
the result of maturation of the organism alone, we may be
sure that we arc dealing with incorrect observations or hasty
deductions therefrom. Thus a chick’s initial pecking at small
objects, on emerging from the shell, has been shewn to be due
to rapid learning ; and we must not forget that the chick has
performed movements in the egg, pecking its way out. Even
sex behaviour, which we might consider to be predelermined
in the lower animals by the possession of suitable organs,
shews remarkable abnormalities in animals raised under
peculiar conditions and is dependent on a suitable environment.
Mr L. Carmichael (3) hit upon the happy idea of drugging the
eggs of frogs and salamanders, thus allowing them to mature
without movements, and then comparing their subsequent
swimming functions with those of normally reared eggs. He
concluded that the mere maturation of {he neuro-muscular
system provided no explanation of its functions. There is no
sudden outburst of function, but from the inilial twitch to the
fully co-ordinated swimming movements there is a contlinnum
of increasingly complex responses, The swimming co-ordination
is not perfect at the first trial. In other words the inheritance
of an organ is dependent on the environment. A hereditary
‘given’ is transformed by an environmental ‘ present’ and
any separation of the two is an abstraction. The growth of
any organism can only be understood in terms of continual
living function. And even the growth of a particular organ,
the maturation of ils muscular and nervous mechanisms, is
only intelligible if we remember that there is a continuous
functional stimulation within the organism itself due to its
particular cellular environment, which is, in its turn, in
functional relation with the outside world. The upshgt of
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the whole matter is what we cannot, in any intelligible sense,
consider a function as associated only with a particular organ,
and that an organ has no meaning apart from an environment.
In partitular, it is absurd to suppose that the functioning of
the cerebral cortex is more directly connected with conscious-
ness than any other organ. And, if there were any meaning
in the phrase the ‘ localizatlion of consciousness,” we should be
forced to conclude that it is localized cxaclly where the
organism and environment are localized, that is in the world
at large.

The hypothesis of psycho-physical parallelism is a pure
guess very wide ¢ of the mark, and a roundabout Wa}f,,« stating
“the one-to—one corr. espondence betweerd mmd and body, which
A R
we shall consider below. 1tis based on an outworn physmlog_x ;
and the_obseryations derived from cerebral | injuries WM we
“Considered in an carly chaptm and 'more especially the study
of aph'151a, shew that there is no {actual evidence whatever for
ft. Th only kind. of Earallelj._sm which 1is wmthy of serious
consideration is thai which cons1ders the " pardllel event§ in
mmd d and Body so close 3510 be. identical, namely the doctrine
of St Spinoza.

“But although the doctrine finds no justification in the facts
of physiology it is frequently supposed to be warranted on
general philosophical grounds, And the two theories of
parallelism and interactionism are held together; fhe. two
sets of events mental and bodily are paiallel, but they, also
rgg_g_g Qn each other Ttis assumed as axiomatic, that there
must be a corres “pondence betWeen structural and funcuonal
u;gis_ of orgamzatlon This supposed corresgondence must,

it is thougr it, extend. fo.the minutest. partions of the nervous
gystem, single cells specialized for definite functlo s, The

mWof modern eplstemology goes qugnd tlus
and seeks a correspotdencein ~ultra--mhicoscopical units,
whereby the ultimate elements of the physical world, electrons
and protons must have a correspondence with the supposed
ultimate units of consciousness. But the supposed mental
units belong to an atomic psychology which has long since
been, abandoned. Nevertheless the prestige of mathematical
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epistemology is sufficiently great to justily a further examina-
tion of this assumed correspondence.

The most interesting and instructive example of the one-to-
one corresuponglggfe betmween ‘mind and body is that given by
Lrofessor _Eddington (1), This is well worthy of close study
on several grounds, the chief of which is the Tmplied assumption
thal mental vents are not 1nte1]1g1ble “unless we can point to
some_ correspon&m@’“‘hysmal backqmund which in some way
111us’;pua_e”godtlce the?ﬁ_i:)omt for 1 pomt The problem concerns
Lhe nature of Tlme asa phyqlca] entify—Piofessor Eddington
has emphasnzcd the fact that the primary laws of the physical
World, T Bie Taws concermngm }ndWlduETs can be_sfared
mut _any, reference 1o time. ’lﬂ% only way i which “tirne
occurs in the mathe'rhnfltm'ﬁ statcment of such Jaws is by

ositive and neg\'ttwe 51gns but these are arbitrary and can
all be Teversed without any_ 51gn1ﬁc'mt cheml Just as it
makes 16 d1fference fo ihe propert1es of a square, for example,
1f 1€§‘ éides are §pecified as T plus or mmus A cCrtam length s0 it
‘makes 1o d1fférence 16 "the Taws of motion i posmve and
P
negalive 1imes are 1nter)changed “Time'is 70t 6T The essence

OF THE Taws, Whether a parlicle has moved out from the past

into the present or moves into the future is entu‘ely irrelevant
to the statement of the laws ; and il can even move, if it
wishes to, from the fulure to the past without alfecting the
symbolic statement.

But there is one physical law, dealing not with individuals
but with aggregates, which, according to Professor Eddington,
does recognize a difference in direction in time, namely the
second law of thermo-dynamics. With a touch of genius he
attributes this necessity for taking into account the flow of
time in plysical events to ihe fact of organization. The
increase of entropy, or the running down of energy from a
more available to a less usable form, is the measure of the
increasing disorganization which is going on in the world.
So, a well ordered army can accomplish the purposes of a
state, but it becomes less and less elfective for such purposes
the more disorganization sets in. Similarly the increase ol
entropy makes energy less available, and the universa is
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runnipg down. As this change is irreversible, the statement of
the second law is the symbolic representation of the fact that
time is a directed quantity with a real past and a real future.
This saves the situation; for, not only is a world where
nothing really happens an uncomfortable one {o live in, but
we are conscious of change; and although it may be an
illusion that we are growing different it is undoubtedly a fact
that we are always growing older. Accordingly Professor
Eddington maintains that something must be going on in the
physical world, and since a symbolic representation of the world
disguises this fact, therefore “ Consciousness, looking out through
a private door, can learn by direct insight an underlying
character of the world which physical measures do not betray.”

I believe this psychological belief to be a true statementi of
the case, and its furlher development is also psychologically
unexceptionable, namely that : “ We have direct insight into
‘ becoming * which sweeps aside all symbolic knowledge as on
an inferior plane. If I grasp the notion of existence because
I myself exist, I grasp the notion of becoming because
I myself become.” Admirable! It is beyond this point,
however, that the psychological difficulty emerges. If the
above argument is sound there really is a time direction in
the physical world; and we know on perfectly independent
introspective psychological evidence that there is an im-
mediate consciousness of time in the mental world ; though
it does not follow that the latier is an accurate measure of the
former. If it were there would be no use for clocks. It will
be a convenience to have a separate term to express the
consciousness of time as #¢ ¢s felf, and by analogy with such
expressions as ‘enduring a pain’ I shall call it endurance.
Time, as immediately experienced, will be said to be endured.

Now Professor Eddington maintains that the mind not only
perceives the passing of time in the world of physical events
but also is immediately aware of the passage of time as endured.
It has a sort of double consciousness of time, {rom without
and from within. Hence he thinks that there must be some-
thing in the brain which acts as a timekeeper. The only sort
of ¢lock which could measure a directed-time would be one
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experiences ; at all events in those whose minds are gaid to
be cultivated. In the light of this, we should not expect to
find any point-to-point correspondence in the two sets of
sequences enumerated above. .

But there arve stronger grounds than this epistemological
one for denying the correspondence, and these are purely
psychological. The notion of time embedded in the space-
time complex must somehow be derived from psychologigal
experiences ; but this is not to say that it is identical with it,
In fact the conceptual idea of time is obtained by rigorously
excluding certain characteristics of perceptual time, 4.e. time
as endured, to which we must now devote some attention.
All perception is tragic; a sensation occurs and then is gone
for ever, yielding the feeling of cuntrast expressed by ‘now’
and ‘then’. Conception is {ree from this {ate, which is no
doubt the reason that philosophers and scientists love to
contemplate the world of ideas. But, to arrive ail the notion
of past and future as real items of our expericnce we must
stick to the perceptual world, the world of impressions. Tt is
the introduction of primitive memory and nascent expectation
in our commerce with the material world that yiclds the
experience of a ‘now-past’ and a ‘ yet-to-come ’ which are
the very essence of our time experience. Without retentiveness
and expectation of impressions there conld be no experience
of time. These, together with variations ip the adjustment of
attention to what is presented, are the ‘material’ of time
considered as a perceptual experience.

In order to render this clear let us have recourse to a simple
symbolism in which A, B, C etc,, represent impressions whilst
a, b, ¢, etc., are their corresponding imaged representatives.
It is to be remarked that such images need not be ‘ free’ in
the sense of being capable of occurring apart from the actual
impressions. In the early stages of experience all such images
are ‘ tied’ to the corresponding percepts forming an integral
and inseparable part of them. Thus, a young child seeing its
milk bottle, in some primitive sense gets a foretaste of the
milk, but there is no reason whatever to suppose that it can
get an image of the taste apart from the sight of the bottle.
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The bottle impression supports the taste image and is necessary
to its arousal. Similarly, it is highly probable that a]l the
images that lower animals have are implicated in the sense
impressidns ; and are in no sense free. A dog’s images, for
example, are largely tied up in its smell impressions ; so that
a philosophical dog writing an account of the universe would
be almost entirely limited to a scent terminology.

JIn order for the experience of time to emerge it is obviously
necessary that the same serics of impressions should recur ;
for a being limited to a single set of impressions could get no
notion of time. Suppose the series of impressions A B C D E,
in that order, to have occurred frequently in a person’s
experience, When on a future occasion A recurs the person’s
consciousness may be represented by A b ¢ d e; such for
instance would be the state of the child who perceives the
preparations for his bottle of milk and expects to be fed.
When he is just finishing his bottle his state of mind might
be symbolized as a b ¢ d E. The symbolism is not quite
adequate, since the farther away from the impression that the
image is, in the memory-irain, the weaker it i5; and the
symbols do not represent this. At intermediate stages the
state of mind may be represented by a Bcde,abCde
and a b ¢ D e. We may compare the experiences to a spot
of light travelling across the series of impressions and lighting
up each in its turn, leaving the extraneous members in lesser
or greater depth of shadow according to the distance {rom the
focus ; just like a circle of light moving across the scale of
a galvanometer. The illuminated member is the sense-
impression, the greater or lesser shade the greater or less
intensity of consciousness of the other members of the series.
At the stage represented by a b C d e the first two members
of the series are either after-sensations or primary-memory
images sinking below the threshold of consciousness, 4.e. their
intensity is waning; whilst the last two, namely d and e,
are images of expectation, or preperceptions, just arising
above the threshold of consciousness, and their intensity is
waxing. Such waxing and waning is due to the movements
of attgntion by which we adjust ourselves to the coming

S
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impressions or images. Thus, at the stage we are considering,
attention is fully adjusted to the impression C which is in the
focus of consciousness, and partially adjusted to d and e,
whilst it is being relaxed as regards b and a; all these latter
four being in the margin of consciousness. These differences,
which are comparable to distances in perspective, and which
are stmullaneously perceived, are the basis of our intuition or
endurance of present, past and future. It is these differences
of intensity in the contents of consciousness, combined with
the {orward looking aspect of aitention, that give to our
perception of time a sense or direction.

Now if we consider time as an element in the space-time
concept this, as we have seen, has no direction or ‘sense’
except in the one case of the second law of thermodynamics.
The other characteristic of perceived time, namely a difference
of intensity in its various parts, which distinguishes present
from past and future has no corresponding feature in physical
time, There are other characteristics, likewise, which dis-
tinguish the two. Chief amongst these is a character, which
is common to all sensations, known by the name of protensity
or {elt endurance. No doubt there is something in the physical
world corresponding to this endurance as felt, namely the
duration of the stimulus. But, as immediately experienced,
protensity or endurance varies from person to person, and
also with the same person from time to time, depending on
a personal zempo. As Shakespeare has it, ** Time travels in
divers paces with divers persons.” In describing the Arabs of
Southern Arabia Mr Bertram Thomas calls attention to their
lack of the sense of time. ‘ He has little sense of time, except
as translated into distance; he never learnt what an hour
meant, even after days of experience, and as for minutes! they
excited his mirth, making him wonder what strange finicky
mortals we were to deal in such trifles.” So that, whereas the
objective stimulus may have the same duration, it by no
means follows that the protensity is the same, for this is a
purely subjective affair. Consequently the duration of the
objective stimulus has no point-~to-point correspondence with
the fell protensity or endurance of the sensation. «Such
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protensity is not felt so much as a duration but rather as a
kind of intensity of the impression or experience.

For the sake of simplicity in explanation we have used
symbols, and this apparently supports the one-to-one corres-
pondence theory; since each impression apparently leaves
behind it a deposit of itself in the guise of an imuge. But
this does violence to the psychological facts. When I listen
to a melody, each note which is played no doubt has some
effect on what I hear ; but what Ihearisa gradually developing
theme not a consecution of notes. When the melody is com-
plete the impression is one whole, not a summation of parts.
The earlier parts have faded away as impressions but are still
present in the completed whole, for otherwise there would be
no melody. Each consecutive impression has qualified the
whole and made it a different whole ; an unsatisfying whole
uniil all is complete. There is nothing in the state of con-
sciousness at the end of the melody which corresponds to the
fact that it was composed of a series of notes. In fact, an
unmusical person may be totally unable to recall the series
of chords and yet have a distinct melodious whole present to
his mind.

It is a trite remark that presentations are revived in the
order in which they have been attended to. Thus it is perfectly
easy to repeat a poem we have learnt in the forward direction,
but hopeless to attempt to repeat it backwards. The law of
association has a forward direction or a sense. Hence it
follows that the subjective residua of our acts of attention
constitute ‘ temporal signs ’ by which the times of our memory
train are dated. Such temporal signs are entirely absent
from the series of external events which gave rise to them,
for the words of the poem are absolutely neutral as regards
time. In other words we add to the successive presentations,
as they come to us, time marks which are foreign to them.
Without such temporal signs our memories instead of being
a directed sequence would be chaotic. So that, here again,
the one-to-one correspondence, which is assumed to hold
between whatever physiological substratum is imagined for
the saparate impressions and the mental sequence, breaks down.
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The notion of time as a co-ordinate in a space-time frame-
work, . which is the conceptual symbol which physics deals
with has, therefore, very different characteristics {rom time
as perceptually experienced. From the latter all differences
of intensity or felt endurance and time-order are ruthlessly
cut away in order to arrive at the former. Thus James
Ward (5), to whose account of time perception [ am greatly
indebted, aptly summarizes the situation: “Our concrete
{ime-experiences are due to the simultaneous representation
of a series of definite presentations . . . the representations
have certain marks or temporal signs due to acts or movements
of attention, whereby the memory continuum is formed ; the
rate of these movements or ‘moments’ is approximately
constant (depending on our fempo) ; and each moment itself
is primarily experienced as part of a peculiar subjective
intensity.” This admirable summary of the perception of
time, from the purely psychological standpoint, reveals to us
the almost total disparity between the notion of time which
is employed in natural science and the insight into time
which is part of-our every-day experience. It is hardly
necessary after this account to consider where, in the brain,
we must place our entropy clocks in order to account for
time as a living experience. We can do without them; as
all our time experience rests on purely subjective factors with
which the brain as a physical organ has no concern.

Exactly similar considerations apply to the perception of
space. This has characteristics quite foreign to the geometry
of space, which is constructed by eliminating all reference {o
the subjective standpoint. But when we are considering
spatial perception the subjective factors are the all-important
ones. There is a factor of extensity in all sensations which
lics at the basis of our spatial perception; but is not itself
spatial, being a sort of intensity corresponding to the protensity
of temporal perception previously considered. The region in
which we should expect the point-to-point correspondence
theory between mind and body to hold most perfectly is in
the retina, for here there appears to be an arrangement of
nerve fibres connected with the cortex well fitted to secure
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such ecorrespondence. But the hope is a delusive one. For,an
animal trained, for example, to discriminate patterns of white
surfaces on a black background exercises the same dis-
crimination when the black and white are interchanged. And
he is equally unaffected if outlines are substituted for the
corresponding surfaces, or even partial outlines which only
suggest the original figure, provided that the same proportions
are maintained. The stimuli which are psychologically equi-
valent to produce the discrimination involve different retinal
elements to those which were actuated during the process of
learning. Thus a habit may be formed by the activation of
one set of receptors, and executed, unerringly, upon the
stimulation of an entirely different set. The equivalence of
stimuli for subjective activity is not therefore due to the
excitation of common nervous elements.

Similarly, in man, where we can control the observations
by securing introspective and linguistic evidence of what is
happening instead of relying on inference, we find no con-
vincing proof that there is a correspondence between the
stimulation of definite retinal areas and sensory perceptiomn.
The forms of scotoma do not correspond to the manifold
shapes of thelesions. K. S. Lashley (6), for example, observed
a ‘““migraine scotoma in which the blind area retained a charac-
teristic shape but drifted from the macula to the periphery of
the visual field.” The same is true of the retinal projection
area in the brain. Even though this is in a fixed anatomical
relationship to the retina ‘‘ the functional organism plays over
it just as the pattern of letters plays over the bank of lamps
in an electric sign.” A variable pattern of function shifts
over a fixed anatomical pattern of elements. In the same
way we have seen that the function of the various anatomical
points in the ‘motor cortex’ is variable, depending on
temporal and other relations. The most that can be said has
been said by Mr Lashley : ** Definitely limited defects appear
in the visual and tactile and to a lesser extent in the motor
fields after limited lesions to the calcarine, postceniral and
precentral gyri. In other sensory spheres and in all the move
elabarate organization of behaviour, there is little evidence
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for an equal fineness of differentiation. The visual cortex
represents the maximum of specialization of small units. In
the somesthetic field there is also a cortical projection, but
less finely differentiated. In other functions we find every
degree of specialization up to the limit where all paris of the
cortex participate equally in the same function.”

Little can be said in favour of the one-to-one correspondence
in the face of this summary of observed facts, The suspicion
begins to arise that this dogma of correspondence, like many
another, is due to the belief that ‘ function ' in the organic
world is the same thing as function in the inorganic, because
the term is the same. We must change our idea of ‘ function '
to suit the facts. Because the function of a machine depends
on a one-to-one correspondence of the various parts in it and
the movement as a whole, it does not in the least follow that
the functions of the organism must be conceived after the
same pattern. The theory of machine working is not the
pattern for understanding the mind.

But if our terminology and ideas are faulty with regard to
cortical functioning they are positively vicious when we
consider nervous action in general. Here the mathematical
bias is very obvious. Mathematicians require units to work
with and can perform astonishing flights of reasoning when
provided with them. Physical science, too, is dependent on
sharply defined wnits. And physiologists have accordingly
invented a unit for nervous action, the reflex. We saw, in an
earlier chapter, that all modes of nervous activity from the
spinal level upwards are conceived to be integrations of
reflexes. The fundamental assumptions underlying this theory
are that individual nervous arcs are specialized for particular
functions, and that the synapses offer a definite resistance to
the passage of nervous impulses. Habit, memory, instinct,
heredity, etc., are all explained in terms of reflex arcs with
varying resistances between the synapses. But there is no
evidence for any specific function of the synapse, nor for
varying resistances at different synapses, nor that this resistance
is diminished by the passage of nervous impulses. All these
assumptions are round about ways of expressing psycholpgical
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facts in physiological terminology. As has been well pointed
out, and the whole argument of this book substantiates it,
*“ Psychology is to-day a more fundamental sciencé than
neuro-physiology. The latter offers few principles from which
we can predict or define the normal organizations of behaviour,
whereas the study of psychological processes furnishes a mass
of factual material to which the laws of nervous action in
behaviour must conform.” Anybody who has read the pre-
ceding chapters can easily assure himself that this opinion is
well grounded. The study of aphasia for example well bears
out this view, for all the anatomical basis is suspect, and the
facts have all been explained by Dr Henry Head and others
in purely psychological terms. (7)

The reflex theory was invented to explain action on the
spinal level, and is very successful, as a model, when restricted
to such acts. One of the characteristics of a reflex response is
its fatality ; if a sufficiently strong stimulus is applied the
action is inevitable. But there is nothing corresponding to
this at the higher levels of action. Voluntary action is not
inevitable or pre-determined by structure, and automatic
actions do not depend on repeated stimuli. If physiologists
had paid heed to Marshall Hall's careful use of the term
reflex this unwarranted extension of the idea could not have
occurred. An instructive instance of the extension of the
reflex idea to regions where it does not apply is furnished by
the so-called conditioned reflex. The only similarily between
this and spinal reflexes is the name. Pavlov started out with
definite intention of shewing that the mechanical view of
nervous activity is the only justifiable view, and that no
factors other than mechanical ones are at work. But we have
seen that what he has really done is to provide a sound
experimental basis for verifying the law of association. This
law is mental from end to end, and could only be considered
otherwise if experiments were restricted to animals and the
mental factors merely inferred. Even so the explanation in
physiological terms is hopelessly inadequate.

It is interesting to note that Dr A. Wohlgemuth (8), who
performed experiments on memory and association, arrived,
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at similar conclusions to mine on totally independent grounds.
He was struck as I was by the similarity between certain
conditions necessary to establish a conditioned reflex and
those obtaining in forming an association of ideas. Hertlhinks,
however, that the associations between events at the cortical
level is reversible whilst those at the lower physiological level
of movements are irreversible. However that may be, there
is no doubt at all that the kind of experiments that Pavloy
has undertaken are only understandable in terms of mental
functioning.

Conditioned reflex experiments performed on animals,
however, tend to obscure the issue, since the interpretation
is so much a matter of inference. No experiment, in {act, in
which introspection is ruled out has any direct bearing on
psychology and, therefore, on the mind-body problem.
Fortunately, conditioned reflex experiments have bcen per-
formed on human beings and these must be considered in
detail. In one set of experiments the reflex studied was the
kmuee jerk, actuated by a blow from a wooden hammer electric-
ally controlled. (9) The conditioned stimulus was either a
bell note, or a click in a pair of earphones, or a tactual stimulus
obtained by letting a stylus fall on a finger. Qut of 49
subjects who were tested, in groups of g or 10, condilioned
patellar reflexes occured in 44. We shall describe the cases
of those persons in which the conditioned responses were most
effective. In these, the conditioned stimuius was the note
of a bell which was sounded about one-third of a second before
the blow on the knee was given. At irregular intervals during
the course of the experiments the subjects were instructed, by
printed directions, to clench the fists or say “ ah ™ as soon as
the bell rung. Thus, they might have to say “ah’ at the
fifth repetition of the bell, or clench the fist at the seventh,
and so forth. To the rest of the conditioned stimuli they did
not have to make any voluntary response. The remainder of
the 49 persons had no such instructions.

It was found that the group of subjects who had to make
the voluntary responses proved the most effective in estab-
lishing the conditioned reflex. The increased effectiveness was
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shewn by the smaller number of double stimuli (conditioned
and unconditioned) needed to prodace the conditioning, and
by the increased extent of the knee jerk. The experimenter
says that “ when facilitation, in the form of a voluntary
response to the conditioning stimulus, was used, conditioned
knee jerks were obtained more than twice as frequently as
when no facilitating reponse was used.” Now what is the
explanation of this curious and starlling result ? If a physio-
logical account of conditioned reflexes were possible these
results would be incredible; they simply could not occur.
But if, as we suggested in an earlier chapter, a psychological
explanation is the only sound omne then the results are
immediately intelligible. TFor, in psychological matters
attention is a causal factor. And, without any bias one way
or the other, the experimenter suggested as an explanation
the preparation to give a voluntary response, such as clench-
ing the fists, as soon as the conditioned stimulus ocecurs
“ directs the attention to the stimulus. This would probably
give the stimulus a greater effectiveness, and therefore a better
and more rapid conditioning might be expected.” Here we
" see that, as in all other cases, where mind and body inter-
act, the true causal factor is mental. Interesling evidence
pointing to this conclusion has been obtained by investigations
conducted by the National Fatigue Research Board into
occupational neuroses. Telegraphist’'s and writer’s cramp
have long been regarded as neuro-muscular disturbances ; but
it has been shewn that sufferers from these and similar com-
plaints shew a high incidence of purely psychological dis-
turbances. .

An interesting confirmation of this view is presented by an
investigation into what is known in psychology as ° per-
severation.” By this term is meant the persisience of a sensory
effect after the stimulus has ceased, or the spontaneous
recurrence to consciousness of an experience without fresh
stimulation, such as the running of a tune in a man’s head.
The first of these effects, if not the second, is due to a property
of the nervous system, a sort of inertia which varies with
different people. It may be measured by the rate at which
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a colour disc with green and red sectors must be rotated to
produce the sensation of grey. With those in whom per-
severation is strong the rate of rotation is less, for the one
colour persists longer and so can be fused with the other at
a lower number of revolutions. By an experimental investiga-
tion of this and other persisting eflects Mr W. Lankes (10)
tried to find out whether there was any correlation between
this sort of perseveration and the qualities of persistence in
characler as estimated by observation of the persons examined.
He failed to find any correlation between the perseverance
qualities of behaviour and the phenomena of perseveration.
Thence he concluded that “ the absence of correlation between
the two perseverances proves the independence of perseveration
and will . . . and tends to shew that {he sclf can modify,
and directly counteract, its own nervous system and its innate
tendency towards Persevcration or the opposite.” If this
investigation is sound, it shews that the mind is able to regulate
the action of the body in defiance of the latter’s physiological
, characteristics. Whether sound or not, this is the conclusion
which our whole survey has suggested.

The fact of the matter is that the explanation of behaviour,
even of purely organic behaviour, such as salivation, by means
of conditioned reflexes is largely due to a loose use of termin-
ology. It is assumed, without any justification, that the
same mechanism is at work when a conditioned response is
made as when bebaviour depends on unconditioned stimuli.
Hence the same name ‘reflex action’ is applied to both.
But there is nothing whatever to shew that action determined
by a substituted stimulus has the same characteristics as native
reactions ; and we have no business to call the former reflex
action. For the appearance of the unconditioned response
of salivation is determined by the strength of the stimulus,
and increases as the latter increases. Whereas Messrs Winsor
and Bayne (11) have shewn that for the conditioned reaction,
on the other hand, a weak stimulus may be effective whilst
a stronger stimulus invokes no response whatsoever. The
unconditioned salivary response has all the character of a
reflex activity and seems to be almost immune to fatigue.
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Thus a twelve hour test of the glands shewed no evidence of
diminution of secretion. But when we are dealing with the
conditioned response the amount of secretion appears to
depend ‘on the state of hunger or salisfaction, ““ When the
subject is in a state of complacency as far as food is con-
cerned the conditioned salivary responses become very weak
or disappear altogether.” What is the sense, then, of calling
the conditioned response a, reflex action ?

As a result of our long analysis we may conclude that the
bodily mechanism, in so {ar as it is not vegetative or automalic,
is entirely responsive to mental factors. These are the con-
trolling and regulating forces, and without them the nervous
system is powerless. The supposition, that out of the
combination of reflex activities higher activities emerge, has
no factual evidence whatever, being simply an evasion of the
problem of voluntary action. On the other hand there are
numerous examples within our experience of the degradation
of voluntary activities into semi-automatic acts. Every time
we cultivate a bodily habit we get an instance of this; not,
indeed, of the production out of a voluntary act of a reflex
act, {for the latter is a pure abstraction ; but of the becoming
non-volitional or semi-volitional of what was once done with
full consciousness. The theory of lapsed conscious striving is
founded on observed fact, whereas the theory of the develop-
ment of conscious acts out of reflex acts is a pure myth ;
emergent evolution notwithstanding.

Let us, however, leave the reflex arc on one side and
consider the doctrine of emergent evolution in general as
presented in the masterly treatise of that name by Mr Lloyd
Morgan (12), as this is largely concerned with the relation of
body to mind. According to this doctrine, at some stage of
the history of the world, life emerged from the inorganic
world, and at a later stage consciousness emerged. Neither
life nor consciousness was in any way involved in the lower
forms from which they emerged, but these new relations came
into existence as such novel facts that no conceivable logical
analysis could have detected their possibility at prior stages ;
they lust happened. Coenscious processes emerged from physio-
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logical processes when these latter reached a certain stage of
complexity, “ What emerges at any given level affords an
instance of a new kind of rclatedness of which there are no
instances at lower levels. The world has been suclessively
enriched through the advent of vital and conscious relations.
This we must accept with ‘natural piety’, as Mr Alexander
puts it. If it be found as somehow given, it is to be taken
just as we find it. . . . In a physical system wherein life has
emerged, the way things happen is raised to a higher plane,
In an organism within which consciousness is emergent a new
course of events depends on its presence. In a person in whom
reflective thought is emergent behaviour is sustained at a
higher level. . . . Strike out all guiding consciousness and
behaviour is that appropriate to the level of life, Strike out
life and the course of cvents drops down to the physical level.
The new relations emergent at each ligher level guide and
sustain the course of events distinctive of that level.”

After this clear presentation of the doctrine Mr Lloyd
Morgan goes on o consider the order in'which mental qualities
arise, and classifies them as sensory daia, perceptions, and
contemplative thought, in ascending order of- emergence.
Each is supposed to have emerged at a later historical stage ;
and each, presumably, was not {oreseeable at a prior stage of
evolution,

As a philosophical doctrine I am perfectly willing to accept
this, if not with natural piety at least with natural diffidence
due to such eminent authority. It is possible that evolution
as a whole becomes more intelligible when viewed from this
standpoint ; and creative evoluiion is certainly the only kind
of evalution which s intelligible. But from the psychological
standpoint the theory is hard to justify. Sensory data may
be the most elementary of the constitutents of consciousness
as revealed by analysis, but that is no reason to assume that
they are prior in time to perceptions or thought. Such data
are the highly elaborated abstractions of philosophers, not
the units that the mind works with. They are obtained by a
double dose of abstraction ; first the subject perceiving them
is torn away from the context, and secondly the rest af the
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universe of which they are a part. What the first experiences
of a living being are like, nobody knows or can know, but we
may be quite sure that they are not like sense-data. If we
may make a guess they are more akin {0 feelings.

But we know what thought is like. And there is nothing,
within our experience, to lead us to think that it is evolved
out of sense perceptions. What our experience teaches us is
that states of full consciousness give rise to events in which
consciousness is at a minimum. We learn, with great effort,
to perform a task and, on repetition, this becomes easier so
that attention is less necessary. Finally the task becomes
quasi-automatic. All our intellectual habits are instances of
this, So that the course of evolution, as far as our direct
experience gives us any insight into it, is not in the least like
what the philosophical view would have us believe. Voluntary
action, accompanied by reflective thought, gives way to
subconscious action in which thought is at a minimum. If
we like to carry speculation further we may surmise that the
fully conscious becomes more and more unconscious. This is
what the psychological facls lead us to; not to the develop-
ment of consciousness out of the unconscious, but of the
unconscious out of the conscious. It was on grounds somewhat
similar to these that Samuel Butler (13) attempted to explain
the course of evolution, and though his view was speculative,
it stuck to the facts; and from the psychological standpoint
it was unexceptionable. Physiological action, in brief, emerges
out of psychological, and instead of so-called reflex action
being the unit out of which higher action is developed, the
kind of action which it suggests has arisen out of conscious
activities. I am not at all certain that Mr Lloyd Morgan
would wholly dissent from this view when he is speaking as a
psychologist and not as a philosopher. For, as a philosopher,
he is very careful, before he traces the emergence of life from
matter, and mind from life, to explain that the substratum of
the universe has two ultimate aspects, psychical and physical.
So that the world for him, like for Spinoza, is both psychical
and physical. What emerges at the stage of mind is not the
psychical from the non-psychical ; but particular qualities of
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the psychical, or new relations, which did not occur before,
I arn.not sure that this is the correct interpretation, but it is
undoubtedly intelligible to consider mind as emerging from
something that is psychical, and unintelligible to reg&rd it as
emerging from a body that is purely material.

It has become very evident by now that the mind-body
relation has been obscured by a laige number of unfounded
assumptions derived from the epistemology and ontology ef
an earlier age, and the obscurities of the science of neurology.
Before I give my own solution, which I hope does not involve
equally ungrounded assumptions, it is desirable to consider
one further view which has sufficient truth in it to be mis-
leading. This is the belief that we only know the minds of
others by an indirect inference from the sense-data which
their bodies yield to us, Such a view leads logically to
solipsism, or the theory that the only mind of which I have
any direct experience, and therefore which I know certainly
to exist is my own; and all other minds arc inferences from
their bodies. The behaviourists, as I interpret them, go one
step further and deny that my own mind exists; that too .
being known to me only through my bodily behaviour. The
clearest statement of the inferential nature of our knowledge
of other minds that I am familiar with was that given by
Professor E, P, Bowne. (14)

“* No thoughts leave the mind of one and cross into the mind
of the other. When we speak of an exchange of thought
even the crudest mind knows that this is a mere figure of
speech, To perceive another’s thought, we must construct

his thought within ourselves, This thought is our own and
" is strictly original with us. At the same time we owe it to
the other; and if it had not originated with him, it would
probably not have originated with us. But what has the other
done? This: by an entirely mysterious world-order, the
speaker is enabled to produce a series of signs which are
totally unlike the thought, but which, by virtue of the same
mysterious order, act as a series of incitements upon the
hearer, so that he constructs within himself the corresponding
mental state. The act of the speaker consists in awailing



MIND AND BODY 28y

himself of the proper incitements. The act of the hearer is
immediately only the reaction of the soul against the incite-
ment. All communion between finite minds is of this sort.”
Now I am not concerned to deny that this is a correct view
of the nature of external perception. It may well be that our
sensations are to us merely symbols of the existence of an
external world. For in no true sense of the word do we per-
ceive sensations. Sensations are lived through or endured and
are the signs by which we perceive the external world. The
sensation has a thought-reference to some object, and it is
this object which I perceive, not the sensation. Sensations
direct me to objects but are not themselves objects for me.
They are, if you like, the media through which objects are
perceived, Just as in looking through a pair of perfectly clean
blue spectacles I perceive a world of blue objects, but not the
glasses, so by virtue of my sensations I perceive other things
than themselves. My sensations, as experiences, are diaphanous
to me just as clean glasses are, 1f somebody, whilst I am asleep,
substitutes a pair of red spectacles and I am completely
_ignorant of the change that has been made, I shall, on awaking,
perceive red objects around me. A change in my sensory
experiences, therefore, produces a corresponding change in
my perceptions without the necessity of my being immediately
aware of the sensations. It is possible that to a more primitive
consciousness sensations themselves may be items in awareness,
and that mental evolution consists in passing beyond this
stage to a stage of thought-reference. This, if I understand
it, is the doctrine of emergent evolution. The reason which
prompts me to accept this view is that our most primitive
sensations are our organic sensations. It is because such
sensations are perceived directly that their thought-reference
is so vague and uncertain. My organic sensations tell me
nothing worth knowing about my body. It takes a skilled
physician to interpret the meaning of my organic sensations
and to say to what they refer. Left to myself I can only
describe them vaguely and I even locate them erroneously.
In the case of painful sensations the thought-reference is
somewhat more definite but the pain, in so far as it is painful,
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baffles any thought-reference at all, as we experience in the
case of violent toothache.

But whereas sensations, though immediately endured,
are not perceived, but the objects to which they refer,
the same is not true of other minds, It is no doubt true,
that if we disregard telepathy, we can only get into touch
with another mind by way of his body. But this, in no sense,
implies that the contact, when we do make it, is an inference
or is indirect. If we could not get into communion directly
with other minds we could never get into touch at all. The
matter may be made clear by considering another branch of
knowledge, John Locke attempted to prove that there were
no innate logical principles in the mind, on the ground that
new born children and primitive men were unaware of such
principles. He argued that, if they were innate, we must be
born with them, which, of course, is strictly true but quite
irrelevant. Though such logical principles, which form the
foundation of reasoning, are innate it requires the stimulus of
experience to make us aware of their significance. We have,
as it were, to learn the language in which these principles are
expressed before we become aware that we possess these
principles within our consciousness. But the fact, that we
only become aware of them as the result of experience, does
not imply that they are inferences {rom experience, as the
sensationalist philosophers so long maintained. The experience
by which we are made aware of them is inadequate to establish
them, though it is essential to our awareness.

In a similar fashion the knowledge of minds other than
one's own is innate, and as soon as the child has had sufficient
experience he realizes that this must be so. He, moreover,
realizes it at an age when it is utterly inconceivable that any
process of construction or indirect inference leading to such
a conclusion is possible. It takes a philosophic mind, by a
roundabout course of reasoning, to throw any doubt on this
direct knowledge of others’ minds. And, no doubt, this
epistemological theory is valuable as an exercise in philosophy,
bat it has nothing whatever to do with our direct psychological
awareness of the fact that other people perceive and fgel as
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we do. I do not perceive a machine, as Descartes thought,
when I perceive another body similar to my own; but a
thinking body. For this reason I am in entire agreement with
Professor Whitehead (15), who on the philosophical basis of
considering all bodies as organisms arrives at the same con-
clusion. ““ A body for an external observer is the aggregate
of the aspects for him of the body as a whole, and also of the
body as a sum of parts. For the external observer the aspects
of shape and of sense-objects are dominant, at least [or
cognition. But we must also allow for the possibility that
we can detect in ourselves direct aspects of the mentalities of
higher organisms. The claim that the cognition of alien
mentalities must necessarily be by means of indirect inferences
from aspects of shape and of scnse-objects is wholly unwar-
ranted by this philosophy of organism.” This seems to me so
true and obvious that I can only assume that those who hold
a different view must be obsessed by the idea that we know
matter more intimately than we can ever know mind.
But as we have so repeatedly insisted, and must urge again,
_our knowledge of mind is direct insight; both of our own
and of other minds. Of our own it is so patent that not even
a philosopher has ever doubted it. It is from the mental side,
therefore, that any enlightenment on the mind-body problem
must be sought. For here alone are we in direct touch with a
reality which we cannot doubt. Onr direct knowledge of the
external world is merely a symbolic knowledge and any know-
ledge of reality outside us, except mental realily, is an indirect
or inferential knowledge. Some, indeed, like Mr Bertrand
Russell, have gone so far as to assert that there is nothing at
all behind the symbals, or that the sum total of all appearances
constitutes the external world. I{ we include among the
appearances the possible as well as the actual appearances, a
good case can apparently be made out for this strange belief.
If ten men look at an object there are ten different appearances ;
and we can imiagine an infinite number of observers to collect
all the other possihble appearances. This collection of appear-
ances might then, in a logical sense, be interpreted to constitute
the exjgtence of the object. I am {ar from saying that this is
T
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a tenable view, but it is a possible one and might serve, for
aught I know, all the purposes of physics. But for ihe existence
of a mind this view is not even a possible one.

Suppose an infinite collection of Boswells all to Have pro-
duced lives of Dr Johnson, each froin his own point of view.
Would this be a complete account of the life of the lexico-
grapher ? Obviously not; for the most important point of
view is left out of account, the point of view of the man himself.
This is the only angle from which an inside view is possible,
the only subiective standpoint in the whole collection. The
peculiarly privileged position of this standpoini gives a
direct insight into the nature of Being obtainable in no other
way. What this reveals is reality ; and anything else which
has a claim to the same name, must occupy a similar point of
view. To undersiand the nature of the reality of an electron
we should have to occupy the point of view of an electron.
The biographies of the eleciron {rom the physicist’s point of
view are written from outside positions. It is for this reason
that I am in sympathy with those who maintain, with Spinoza,
that everything in the universe must be considered {rom a
psychical as well as from a physical standpoint, that is from
the inside as well as the ountside aspect.

Having hacked our way through a forest of misconceptions
we cari now hope to tackle the mind-body relation. The real
difficulty that faces us lies in the fact that this relation is
unique and consequently there is nothing to compare it with.
Hence, for any further elucidation we are reduced to analogies,
and these always carry misleading implications. Let us see
what light can be derived from such analogies. The mind-
body relation may be compared to that of a learned society to
its members. Each member or group of members is an organ
carrying out part of the purposes of the society; and the
society exists as long as these purposes are being pursued.
Now the only way of explaining the nature of the society is
to understand the purposes which the organization is striving
to accomplish. Any other view than this is subsidiary,
external or irrelevant. We must take our standpoint
within the society or we shall misconceive it. The exjstence
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of any particular member is quite immaterial since the society
exists so long as it is carrying out its purposes.

Or we may compare the mind-body relation to that ‘which
subsists between the composition of a work of art, such as a
lyric, and the material out of which it is apparently constructed,
namely language. It will be seen, at once, that it would be
ridiculous to expecl any light to be thrown on the poetry by
an examinatlion of the words considered apart from the poem ;
as for instance when found in a dictionary. Nevertheless this
was the blunder made for a long time by schoolmasters who
imagined they were cultivating an appreciation of Shakespeare
by digging out the etymology of his words. There obviously
is a relation between the words and the poetry, but it is only
perceived by getting inside the lyric from the appreciative
standpoint. So the mind-body displays activities which cannot
be discerned except from the standpoint of subjectivity.
And we have had abundant opportunities to realize that
whenever the attempt has been made to describe the relation
by using physical or physiological concepts it has always
_ broken down. Why, indeed, should we expect such concepts
to be applicable, except on the view that the relation is not
unique ¢ In an earlier chapter we examined the notion of
mental energy but found that this was uninfelligible if the
concept had its physical significance. And, again, we investi-
gated the notion of mental activity, and decided that it
was not intelligible unless we referred to a realm in which
principles and ideals were the determining concepts ; a spiritual
realm.

Thus we are led to the view that when our concepts are
derived from the spiritual sphere of activity an explanation.
of the relation is possible; not otherwise. For, if we start
withoul any physical preconceptions, it is feasible to discern
how the mind-body carries out the spiritual purposes of the
person. There are, in fact, four terms to the relation we are
investigating ; namely the person or ego, spiritual forces, the
mind and the living body. And it is by ignoring the first
two of these that the irreconcilable contradictions, we so often
encountered in our quest, are due.
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To revert to our analogy ; a poem cannot be considered in
terms. of concepts derived from the study of words, nor in
terms of its form apart from the words. What we need, in
addition, arc terms derived from the system of asthetic values,
Only this latter system throws any light on the inspiration of
the poem ; since it is the inspiration alone which converts
such unpromising material as dead words and bare forms into
the spiritual reality of poetry. Mathematicians have often
amused themselves with the thought that by taking all the
words in a language and sorting them, at random, for an
infinite time we should, by the laws of probability, get every
poem that has ever, or can ever, be written. If this is con-
sidered as more than an idle play on the meaning of the word
infinite, then it might be possible to say that the sorting of
words determined the composition of the poem. This would be
analogous to the consideration of the mind-body problem in
terms of two factors, But those who do not delight in mathe-
matical puzzles, and who do not believe that poetry, not even
modern poetry, can be written by sorting out the words in
a dictionary, even a rhyming dictionary, naturally search for
the poet in order to account for the origin of verse; and he
corresponds to the third factor in the situation. A poet without
genius or inspiration cannot produce real poetry and the
source of such inspiration provides us with the fourth term
in the relation. Physiological psychologists can do without
three of these terms and give a complete explanation of the
composition of the poem by means of brain cells and fibres
alone, Philosophers require only two sets of terms, sensc-data
and the laws of probability and they, too, can adequately
explain the origin of the poetry to their own satisfaction.
The man untutored in these profundities goes on demanding
the poet and his inspiration and is unsatisfied without them ;
for he thinks that these alone give a satisfying explanation of
the composition of the lyric. Leave out these two and the
whole remains an inexplicable mystery.

The mind-body problem thus splits evidently into two
separate parts, namely, that the living body is directed by
mental factors, whilst the mind is controlled by spiritualforces.
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The former of thesc considerations has been so abundantly
dealt with in the preceding chapters that nothing more need
be added. We pass to the second.

Many of the perplexitics considered in the previous chapter
arise from a confusion between two uses of the term mind.
The mind that is contemplated when we are dealing with
physiological psychology is not the same thing as the mind
conceived as a subject or ego. Mind is used in two different
senses; as what has been called ‘psychoplasm’ which is
associated with and supplies the dirccting forces of the bio-
plasm, and which together with it constitutes a unity; and
as ego or subject for whom the unified psycho-bioplasm is an
instrument for carrying out his purposes. When a sensation,
for example, arises as the result of stimulating a nerve, this
constitutes a modification or change in the psychoplasm,
But some subject or ego is aware of this change. The sensation
is owned ; it does not float aboul in the world at large, but
belongs to some ego, This fact is so necessary that if we attempt
to ignore it we are driven to the absurdity of supposing that
. each separate sensation has its own soul or ego which knows
it. For known a sensation must be. Much misapplied
ingenuity has been displayed by many psychologists and some
philosophers in building up the structure of our knowledge
on the basis of material, none of which is known to anybody.
If, however, we rccognize the ego or subject as an essential
constituent in all knowledge or human activity, the problem
that confronts us is the relation of this subject to the organic
whole composed of mind and body. And the only concepts
in terms of which this relationship is describable are spiritual
ones, in which all the terms are terms expressing values,

Mr W. E. Johnson, whose interesl in psychology was con-
fined 1o its purely formal aspect as embodicd in its logic,
adopted a point of view which, in one respect, is so close to
mine that I cannot refrain from a long quotation, (16) * The
judgment which distinguishes the higher human volitions
attributes value to possible existents, and in certain relevant
cases comparative values to different alternatives; such
judgments predicating of their objects characters which are
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intrinsic to them, in the scnse that they are entirely “inde-
pendent of the likes and dislikes of the person judging. . . .
When objects are characterized by such adjectives as good or
beautiful, they can properly be said to be raised into a realm
of reality removed from that realm in which reference is made
merely to predicates based upon qualities of sensation, or
upon the scientifically developed properties of continuants.
At any rate these adjeclives ‘good’ and ‘beautiful’ are
imposed upon their objects in an act which is quite other than
the analytico-descriptive characteristics made by what we call
science. . . . With regard to the influence of such judgments
upon Conation, it may be that an attitude is necessarily evoked
which tends to stimulate the thinker to produce so far as possible
the kind of object to which value is attached in his judgment.
If so, a judgment of value of this kind may be said lo be by iiself
the sufficient cause of a divect act of will " (later italics all mine),

It is thus evident that, in order to account for an act of
volition, logic is powerless uniess it calls in the aid of spiritual
forces. Strange indeed would it be if psychologisis could
dispense with them. The neglect of them may, perhaps,
account for some of their perplexitics in handling the mind-
body problem. In any case it is illuminating to observe that
the most acute of formal logicians declared the bankruptcy
of scientific logic to cope with the question of the will; and
that he thought that spiritual concepts, by themselves, could
be motive forces where acts ol human volition were concerned.
I am quite sure he was right; and his refutation of the
dependence of subjective activity on neurclogy, to which
I called attention in an earlier chapter, shews that he had gone
some way towards disentangling the four factors which are
essential to understanding the mind-body relation.

These considerations enable us to deal with the question
of the freedom of the will which has vexed theologians and
philosophers for so long. Psychologists have also taken up
the problem, but the only contribution they have made to it
is to define freedom in a peculiar way. Freedom means, for
them, self-determination, 7.. 2 man is free in so far as his
thoughts and actions are determined by his self. Ir other
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words they are sirictly calculable from a complete knowledge
of the self and its present circumstances. This scems to me to
imply that freedom and determinism are the very same thing ;
or that one particular form of determinism guarantees the
freedom of the will. I am not sure whether the self contem-
plated in this view mecans the self as subject or the self as
psychoplasm attached to a particular body. If it means the
latter, and if this is combined with the belief that every
mental event must have a bodily accompaniment, then it is
hard to see how anything can be said in its favour.

Why is it considered necessary to prescrve calculability or
predictability in discussing this problem ? For that is what
self-determinism implies. The reason, no doubt, is that it has
been long supposed that the only scientific way of studying
mind is to use the concepts of natural science. As, until
recently, determinism was supposed to be absolutely necessary
to science, and indeterminism quite inconceivable, psycholo-
gists thought that they were bound to square their doctrines
with the principles of determinism. Hence they combined
the doctrine of freedom (which is the antithesis of determinism)
with the concept of determinism and produced the hybrid
sclf-determination. No doubt, also, they feared that any
other view would lay them open to the charge of believing
in purely capricious action. The eagerness with which
politicians have seized on the notion of self-determination as
an equivalent for frccdom ought to have warned us that the
idea was suspicious.

But determinism is a dogma of an cpistemology which is no
longer held by modern physics, and we can therefore preserve
our reputation as scientists by discarding it in psychology. Pro-
fessor G. P. Thomson, in his interesting study of the atom, thus
neatly sums up the situation (17) : * From the philosophical
point of view the most important feature of the recent quantum
mechanics is its strong trend away from determinism. Since
the time of Newton, it had been taken almost for granted that,
at least in dead matter, every particle moved in obedience
to exact and definite Jaws. It was supposed that if the initial
position and velocity of every particle of a group free from
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outside influence were known exactly, and if the proper laws
had been found, it would be possible to calculate the position
of each particle at any later time. The whole behaviour of
the system was determinate. . . . The theoretical pogsibility
was believed to be a real truth, and it obliged those who wished
to believe in the free will of human beings to suppose some
profoundly fundamental difference between the behaviour of
the atoms in a man’s brain or nerves, from that of the same,
atoms forming part of dead matter.

“ The newer view makes this unnecessary. Most of the laws
of atomic physics are expressed as probabilities, which, of
course, become certainties when a sufficlent number of inde-
pendent events are concerned to make statistics apply . . .
there is an inherent uncertainty or power of choice in the
world, but with this proviso, that the power of choice is
exercised in such a way that in the bulk average laws are
obeyed. Certain events are regarded as ‘ cequally probable’
choices of nature. There is thus no physical argument against
free will whatever may be the metaphysical objections,”

It was previously stated that many of our baffling difficulties
in psychology rose from the taking over of the logic of the
physical sciences into the realm of mind. But physics, as we
see, readily abandons its own epistemology to fit the new
facts of observation. Whereas we, as psychologists, always;
follow in their wake and fecl that we must conform to them:
even when we are dealing with relationships unknown to,
natural scicnce. But there is no reason whatever why this
should be our attitude. And in any case self-determination is
an attempt to get the worst out of both possible worlds ; to
preserve determinism which is no longer valid in the physical
realm, and to equate it with freedom There is no purpose
served by trying to make psychological concepts fit into a
physical scheme; and our previous examination of the
characteristics of temporal perception has justified this
scepticism.

Kant (x8) knew better than this, though he believed in the
doctrine of universal determinism in the realm of science;
and there was no reason, in his day, why he should not._ But
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he rescued the doclrine of the frecdom of the will by calling
in the noumenal world to redress the balance of the world
of science. ‘‘ Every rational being,” he says, *‘ reckons himself
qua intelligence as belonging to the world of understanding,
and it is simply as an efficient cause belonging to that world
that he calls his causality a will, On the other hand he is
also conscious of himself as a part of the world of sense in which
his actions which are mere appearances [phenomena] of that
causality are displayed . . . but these actions as belonging
to the sensible world must be viewed as determined by other
phenomena, namely, desires and inclinations. . . . Since,
however, the world of understanding contains the foundation of
the world of sense, and consequently of its laws also, and
accordingly gives the law to my will {(which belongs wholly to
the world of understanding) directly, it follows that, although
on the one side I must regard myself as a being belonging to
the world of sense, yet on the other side I must recognize
myself as subject as an intelligence to the law of the world
of understanding, i.e. to reason, which contains this law in
the idea of freedom.”

Those who still hanker after the epistemology of the physical
sciences have, however, in the present age another obstacle
to cncounter, namely the doctrine of emergence. According
to this doctrine perfectly new properties may emerge at any
stage of evolution and these must be accepted without any
hope of further explanation. If such realities as life, con-
sciousness, etc., have emerged it would indeed be a tragi-
comedy played by nature if freedom could not emerge;
especially as it no longer has to fear the ghost of determinism.
Freedom implies the possibility of making a decision on
grounds which previously have made no appeal to the self.
This, I take it, is the meaning of conversion in religion. A
man makes a decision entirely opposed to his whole past
self ; which may be loosely expressed as the emergence of
a new self. But this would be impossible if frecedom meant
self-determination. When we are considering the problem
at higher levels of human activity (and such consideration
alone gives the problem any significance) a new set of concepts
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has to be taken into accounl. At such levels the possibility
of frcedom is concerned with the power ol choosing between
alternatives on the grounds of value instead of being influenced
merely by desire. And valucs arc discerned or appreciated,
but not created by the subject who evaluates, The apprecia-
tion of values, and the development of a self 1o whom they have
some appeal, is the ultimate ground for believing in the freedom
of the will. Such discernment creates new motives of activity ;
and we saw above that the logic of the natural scicnees provides
no explanation of this, but has 1o accept it as a brute fact.
It was, no doubt, with some such idea at the back of his mind
that Kant founded the frecdom of the will on a transcendental
self. But this was mainly a metaphysical dodge to allow him
to retain the doctrine of determinism in the natural world.
And this is no longer, necessary.

We saw, earlier in the chapter, that the distinction between
appearance and reality only [orces itsell on our attention if
we confine our view to the world of physical objects, But
with regard 1o one’s own consciousness we are able to lake an
inside view, by living through it. So that the distinction
between appearance and reality has no significance where the
ego is concerned ; to live is to he. The mind, as subject,
endowed with self-consciousness is on a different plane of
reality owing fo the possibility of taking this subjective
standpoint. Such a view point gives us observations and
knowledge obtainable in no other way. We have, therefore,
a realization of freedom which is direct and requires no external
backing. The guarantee of its possibility is obtained by living
through it and experiencing it. Everybody who has experi-
enced the difference between obeying an order from a superior
and acting on his own initiative knows perfectly well what
freedom feels like. Any outside observer who thinks this
freedom an illusion must be prepared to explain why the
illusien arises only in the latter case, for the consciousness of
this freedom undoubtedly cxists. In his very able book
The Psychology of Intelligence and Wil Mr H. G. Wyatt (19)
maintains, and I agree with him, that the characteristic of
volition is not conation but initiative. All talk about bajancing



MIND AND BODY 299

or weighing; motives and other physical analogies is pure
moonshine. "The extent to which our actions are determined
by our,intel ligence is the.cxlent to which freedom is assured
and fell. ° Volition at its highest level is the creation of
motive. Or) no other basis can we admit it. For once we
grant that =111 human activity is either instinctively impelled
or impelied tby habits derived from instincts, the volitional
consciousnes s hecomes meaningless. It is an illusion, and has
no place it human behaviour at all. Initiation ceases to be
initiation as} soon as it is resolved into original impulse, for
our original limpulses are given us: they entail not initiation,
butits oppo iite,”

The freediom of the will, which is dircctly experienced, is
all the justiification we require for believing in it ; unless we
are commlﬁ,ed to views which it is the whole purpose of this
book to reject. A psychology which ignores the vital difference
between eXJperience, as experienced, and experience as viewed
by an outside observer misses the whole significance of conscious
life. Anc” it is only outside observers trying to construct
epistem¢  jes which shall measure physical objects and

mental ts with the same yard stick who have ever thought
of dow’ the validity of this direct experience of freedom.
Moreo hat in the name of all that is psychological is * the
will . might as well talk of ‘' the headache.” There is
no suc 1g as a headache ; there are only persons suffering
from hes. Physicians have long abandoned this mode
of ta md consider not the headache but the patient.
Let - v suit and no longer think of the freedom of the
will freedom of the subject or person. I we co this
we t will divorced from intelligence is an empty

-abstraction. A man is free when and so far as he acts i~
accordance with principles or ideals or makes use of h
intelligence. For it is {he distingnishing mark of intellect
go beyond the sense-given and distinguish general truths a
ultimate va 1es, Thus, in so far as spiritual values apy
to a man, & far is he free.

We may :nd this volume with a suggestion, which
treatrment h¢s led to but~which will requirc a further vo'
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to develop, concerning the immortality of the

ancient Egyptians, in spite of their belief in the 1ra
of thie soul, were so convinced that the body was i
necessary to its preservation that, when they

spent large sums in embalming the body. And
that mortality is bound up with the dissolution «
has, at all times, rendered the conception of
difficult. Now if the mind is a function of.the brz

to see where the Egyptians were wrong. But we

that this view rests on a confusion belween two d
of the term mind; the mind as psychoplasm ar
as ego, soul or subject. Most of the discussion!
the relation of mind to body have asumed only
meaning of mind. It is so obvious, as hardly t
pointing out, that a sensation must be originat!
bodily mechanism. When the body dies there is ¢

vl The
Inmigration

A s0me way
could, they
this beief,

of the body
immortality
dn it is hard
have learnt
ifferent uges
td~the mind
5 :oncerning
he former
d be worth
«l by some
onsequently

no possibility of a sensatlion arising. Now this{f has always

carried with it the implication that menial images
. to the same limitation, and the still more unjustificd;

that ideas are dependent on the body in the san
! sensations are.

The edge of ihis objection has been turned in
on mental imagery, where it was shewn that sucl
entirely subjective, dependent that is to say st
subject or ego. Their arousal has, of course, pres
occurrence of sensations; but their existence
demands the continued exislence of sensations.
view presupposes that they are copies of sensati
we have seen to be a soulless blunder. All our su
are dependent for their first arousal on some prese

v is subject
. ssumption
vay qlmt

“hafpter
s are
m the
ed the
Y way

trary
this
acts
hut

one of them assumes the continued existence of such objsCts.
resentations are modifications of the psychoplasﬁﬂ not of the
ul. No doubt such modifications lead to changes in the

1l's activity but that is no reason for confusin§§ the former

I the latter.

1 the last resort the question of the immor ality of the
can only be discussed in terms of concepts {erived from
ion. But what I am concerned to maintain is that the
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psychological objections against the belief, on the grounds of
the mind-body relation, are due to faulty reasoning. .If the
view I have put forward is well founded, when a man contem-
plates the world of values the permanent effecis on him are
purely subjective. His being is steeped and dyed in what he
experiences ; so that nobility of soul arises from the pursuit

of what is of permanent worth. And it is the destiny of man

-to foster such commerce with ultimate values in the confident
hope that what is so acquired, as it does not depend on the
body, can never pass away.
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Philosophical Studies. By G. E. AMoore, Litt.D., Professor
of Philosophy in the Universily of Cambridge, agthor of
‘ Principia Ethica,” editor of ‘Mind *. 15s. nct.

* Students of philosophy will welcome the publication of this volume. Tt is

full of interest and stimulus, even to those whom it fails to conyince.'—
Oxford Magazine. ' A valuable conlribulion to philosophy.’—Spectator

The Misuse of Mind : a Study of Bergson’s Attack on Intal.
lectualism. By Karin Stephen. Prefacc by Henri Bergson.
6s. 6d. net.

‘ This is a book about Bergson, but it is not one of the ordinary popular
expositions. It is very short; but it is one of those books the quality of
which is in inverse ratio 1o its guantity, for it focusses our atiention on one
single problem and succeeds in biinging 1t out wilh masterly clearness.'—
Times Literavy Supplement.

Conflict and Dream. By W. H. R. Rivers, M.D., Lit.D.,
F.R.S, Preface by Professor G. Elliot Smith. 12s. 6d. net.

' Rivers had that kind ol commanding vigour thal is one of ihe marks of

genius. Nothing could be more fascinating than to wateh him separating

the gold from the alloy in Freud’s theory of dreams,  Tis book i as diflerent

from the usual [1eucian book on the samao subject as 1s a hook of astronomy
from a book of astrology.'-——Naily Nrews.

Ps%chology and Politics, and Other Ussays. By W. I, R.

wwers, F.R.S. Preface by Professor G. Elliot Swith.  Apprecia- -
tion by C. S. Myers, F.R.S. 12s. 6d. net.,

‘In all the essays in this volume one [ecls the scientific mind, the mind

that puts truth first. Each of the essays is inleresling and valuable.'—

New Leader. ' This volume is a fine memorial of a solid and cautious
scientific worker.’~—Havelock Ellis, in Nation.

Medicine, Magic, and Religion. By W. H. R. Rivers, F.R.S.
Preface by Professor G. Elliot Smith.  Second edition, 1os. 6d.
net,

* This volume is a document of first-rate importance, and it wili remain 5'5

a worthy monument to its distinguished author.'-—Times Literary Supple-

ment. ' Always, as we read, we feel we are in close contact with a ‘mind
that is really thinking.’—Nation.

Tractatus Logico-Philosophicus., By Ludwig Witigenstein.
Introduction by Bertrand Russell, F.R.S. 1o0s. 6d. net.

' This is a most important book containing original ideas on a large range

of topics, forming a coherent system which is of exiraordinary interest and

deserves the atlention of all philosophers’—Mind. ' Quite as exciting as

we had been led to suppose it to be.’—New Statesman.

The Measurement of Emotion. By W. Whately Smith, M JA.
Foreword by William Brown, M.D., D.Se. 10s. 6d. net.
' It should prove of great value to anyone interested in psychglogy alnd

familiar with current theories ; while the precision of the author’s methdws
forms an object lesson in psychological research.’—Discovery.
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Scientific Thought. By C. D. Broad, Litt.D., Lecturer in Philoso-
phy at Trinity College, Cambridge. Second edition, 16s. net.

* This closely-reasoned and particularly lucid book is certain to take a chief
place insthe discussions of the nature and import of the new concepts of
the physical universe. The book is welghty with matter and marks an
intellectual achievement of the highest order.’—Témes Literery Supplement.

Psychological Types. By C. G. Jung. Translated with a
* Poreword by H. Godwin Baynes, M.B. Third edition, 25s. net.

‘. Among the psychologists who have something of value to tell us Dr. Jung
holds a very high place, He is both sensitive and acute; and so, like a
great writer, he convinces us that he is not inadequate to the immense
complexity and subtlety of his material. We are conscious throughout of
a sensitiveness, a wide range of understanding, a fair-mindedness, which
give us a real respect for the author.'—Times Literary Supplement.

Character and the Unconscious: a Critical Exposition of the
Psychology of Freud and Jung. By J. H. van der Hoop.
10s. 6d. net.

‘ His book is an admirable attempt to reconcile the theories of Jung and

Freud. He shows that the positions taken up by these two psychologists

are not as antagonislic as they appear at first sight. The book contains a

very adequate account of Freud's teaching in its salient features, and his

treatment of both theories is clear and sympathetic.'—New Statesman.

The Meaning of Meaning: a Study of the Influence of Lan-
guage upon Thought. By C. K. Ogden and I. A. Richards.
Supplementary Essays by Professor B. Malinowski and F. G.
Crookshank, M.D. Fourth edition, revised, 12s. 6d. net.

* The authors attack the problem from a more fundamental point of view

than that from which others have dealt with it. The importance of their

work is obvious. It is a book for educationists, ethnologists, grammarians,
logicians, and, above all, psychologists The book is written with admirable
clarity and a strong sense of humour.'—New Statesman.

Scientific Method, By A. D. Ritchie, Fellow of Trinity College,
= Cambridge. 10s. 6d. net.

‘ The fresh and bright style of Mr. Ritchie's volume, not without a salt of
humour, makes it an interesting and pleasant book for the general reader.
Taken as a whole it is able, comprehensive, and right in its main argument.’
—DByritish Medical Journal. * His brilliant book.’—Daily News.

The Psychology of Reasoning, By FEugenio Rignano, Pro-
fessor of Philosophy in the University of Milan. 14s. net.

‘ The theory is thatl reasoning is simply imaginative experimenting. Such

a theory offers an easy explanation of error, and Professor Rignano draws

it out in a very convincing manner.'—Times Literary Supplement.

The Nature of Laughter. By J. C. Gregory. 10s. 6d. net.

‘ Mr. Gregory, in this fresh and stimulating study, joins issue with all his
predecessors. In our judgment he has made a distinct advance in the study
of laughter ; and his remarks on wit, humour, and comedy, are most dis-
criminating.’— Journal of Education.
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The Philosophy of Music. By William Pole, F.R.S., Mirs. Doc.
Edited with an Introduction by Professor L. J. Dent and a
Supplementary Essay by Dr. Hamilion Hariridge. 10s. 6d. net,

“ This 1s an excellent book and ils re-issue should be welcomed by all who
take more than a superficial interest in music,’—Discovery.

Individual Psychology_ By Alfred Adler. Second edition,
18s. net. "

‘ He malkes a valuable contribution to psychology. 1lis thesis is extremely

simple and comprehensive : mental phenomena when correctly understood

may be regarded as leading up to an end which consists in cstablishing the

subjeet’s superiarity.'—Discovery.

The Philosophy of ‘As If’. By Hans Vaihinger. Second
edition, 25s. net.

' The most important conlribution to philosophical literature in a quarter
of a century. Briefly, Vaihinger amasses evidence Lo prove that we can
arrive at theories which work pretty well Ly “ consciously false assump-
tions”. We know that these ficlions in no way reflect reality, but we treat
them as if they did. Among such fictions are: the average man, freedom,
God, empty space, matter, the atom, infinity.'—S pectator.

Speculations : ssays on Humanism and the Philosophy of Art.
By T. E. Hulime. Edited by Herbert Read. Trontispiece and
Foreword by Jacob Epstein. Sccond cdition, ros. 6d. nct.

* With its peculiar merits, this book is mosl unlikely {o meet with the

slightest comprehension from ihie asual reviewer,  lulme was Janown as a

brilliant talker, a brillianl amaleur of metaphysies, and the author of two

or three of the most beantiful short poems inthe language.  Inihis volume
he appears as the forerunner of a new attitude of mind,'—Criterion.

The Nature of Intelligence. By L. L. Thurstone, I'rofessor
of Psychology in the University of Chicago. 10s. 6d. net,

* Prof, Thurstone distinguishes three views of the nalure of intelligence,

the Academic, the Psycho-analytic, the I3ehaviourist, Against Lhese

views, he expounds his thesis that consciousness is unfinished action 1lig

book is of the first importance, All who make use of mental tests will do

well Lo come to terms with his theory.'—Times Lutevary Supplement.

Telepathy and Clairvoyance, By Rudolf Tischner. Prelace
by E. J. Dingwall. With 20 illustrations, 10s. 6d. net.

* Such investigations may now expect to receive the grave atteniion of
modern readers. They will find the material here collected of great value
and interest. The chief interest of the book lics in the experiments it
records, and we think that these will persuade any reader {ree {rom violent
prepossessions that the present state of the evidence nccessitates at least
an open mind regarding their possibility.'—Times Luterary Supplement.

The Growth of the Mind : an Introduction to Child Psychology.
By K° Koffka, Professor in the Universily of Giessen. Fifth
edition, revised and reset, 15s. net.

' His book is extremely interesting, and it is to be hoped that it will be

widely read.'—Times Luterary Supplement, Leonard Woolf, revicwing this

book and the following one in the Nation, writes: ‘ Every serious student

of psychology ought to read it [The Apes], and he should supplement it by

reading The Growth of the Mind, for Professor Koffka joins up the resnlts of
~K&hler's observations with the results of the study of child-psychology.’
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The Mentality of Apes. By Professor W. Koehler, of Berlin
University. Third edition, with 28 illustrations, 1o0s. 6d. net.

‘ May fairly be said to mark a turning-point in the history of psychology.
The book is both in substance and form an altogether admirable piece of
work Itis of absorbing interest Lo the psychologist, and hardly less to the
layman_ [is work will always be 1epardel as a classic in its kind and a
model for fulure studies’—Tmes Literary Supplement.

The Psychology of Religious Mysticism. By Professor James
*H. Leuba. Second edition, 15s. net.

‘ Bascd upon solid research.'-——Times Literary Supplement. * The book is
fascinating and stimulating even Lo those who do not agree with 1t, and it
is scholarly as well as scientific.’—Review of Reviews. ‘The most snccess-
ful attempt in the FEnglish language to pcnetrate to the lheart of
mysticism."—New York Nation.

The Psychology of a Musical Prodigy. By G. Revesz, Director
of the Psychological Laboratory, Amsterdam. 1os. 6d. net.

‘ For the first time we have a scientific report on the development of a
musical genins, Instead of being dependent on the vaguely marvellous
report of adoring relatives, we enter the more satisfying atmosphere of
precise tests. Thal Irwin is a musical genius, nobody who teads this
book will doubtl.,’—Tumes Luerary Suppleinend.

Principles of Literary Criticism. By I. A. Richards, Fellow of
Magdatene College, Cambridge, and sometime Professor of
English at Peking University. Tifth edition, 10s. 6¢l. net.

‘ An important contribution to the rehabilitalion of English crificism—
perhaps because ol its sustained scientific nature, Lhe most 1mportant
contribution yel made. Mr. Richards begins with an account of the present
chaos of critical Lheories and follows with an analysis of the fallacy in
modern aesthetlics.'—Criterion.

The Metaphysical Foundations of Modern Science. By
Professor Edwin A. Burit, 14s. net.

“This book deals with a profoundly interesting subject. The critical portion
is admirable,’—Bertrand Russell, in Nation. ‘A history of the origin and
development of what was, until recently, the metaphysic generally asso-
ciated with the scieniific outlook. . . . quite admirably done.’'—
Times Literary Supplement.

The Psychology of Time., By Mary Sturt, M.A. 7s. 6d. net.

" An interesting book, typical of the work of the younger psychologists of
to-day. The clear, concise style of writing adds greatly to the pleasure
of the reader.’—Journal of Education.

Physique and Character. By E. Kretschmer, Professor in the

University of Marburg. With 31 plates. Second editlion,
revised, 15s. net.

' His contributions to psychiatry are piactically unknown in this country,
and we tierefore welcome a translation of his notable work. The problem
considered is ihe relation between human form and human nature,
Such researches must be regarded as of fundamental importance. We =
thoroughly recommend this volume.’—Brutish Medical Journal.
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The Psychology of Emotion: Morbid and Normal. By
Johnw T. MacCurdy, M.D. 25s. net.

‘ There axe two reasons in pariicular fov welcoming this boole  Mrst, it ig
by a psychiatrist who takes general psychology sericusly. Secondly, ihe
author presents his evidence as well as his conclusions.  This is distinctly
a book which should be read by all interested in psychology. It$subject
is important and the treatment inferesting.’—>Manchester Guardian,

Problems of Personality : Essays in honour of Morton Prince.
Edited by 4. A. Roback, Ph.D. Second edition, 18s. net.

* Here we have collected together samples of the work of a great many of
the leading thinkers on the subjects which may be expected Lo throw light
on the problem of Personality. Some such survey is always a tremendous
help in the study of any subject. Taken all together, the book is full of
interest."—New Statesman.

The Mind and its Place in Nature. By C. D. Broad, Litt.D.,
Lecturer in Philosophy at Trinity College, Cambridge. Seccond
impression. 16s. net.

* Quile the best book Lhat Dr. Broad has yel piven us, and one of the most
important contributions to philosophy made in recendt Limes '—Times
Literary Supplement. ' Lull of accurate thought and uselul distinclions
and on this ground it deserves 1o be read by all serious students’ - Bertiand
Ruassell, in Nation.

Colour-Blindness. By Mary Collins, M. ., Ph.1). Introduc-
tion by Dr. James Drever. With a coloured plate, 12s. 6d. net.

‘ Her book is worthy of high praise as a painslaking, honest, well-written
endeavour, based upon extensive reading and close otiginal investigation,
to deal with colour-vision, mainly [rom Lhe point of view of Lthe psychologist
We believe that the book will commend itself Lo everyone interested in
the subject.'—Times Lileravy Supplement.

The History of Materialism, By I’. A. Lange. New edition in
one volume, with an Introduction by Berirand Russell, F.R.S.
15s. net.

' An immense and valuable work.'—Spectator, * A monumental work of
the highest value to all who wish to know what has been said by advocates

of Materialism, and why philosophers have in the main remained uncon-
vinced.,'—From the Introduction.

Psyche : the Cult of Souls and the Belief in Immortality among
the Greeks. By Erwin Rohde. 25s. net.

* The production of an admirably exact and unusually readable translation
of Rohde’s great book is an event on which all concerned are to be con-
gratulatdd. "It is in the truest sense a classic, to which all future schaolars

musl turn if they would learn how to sce the inward significance of primitive
cults.’—Daily News.

Educational Psychology. By Charles Fox, Lecturer on
Education in the University of Cambridge. Fourth, edition,
revised and reset, 1o0s. 6d. net.

A worthy addition 1o a series of outstanding meril.’—Lancet * Certainly
one of the best books of its kind.'—Observer.
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Emotion and Insanity. By S. Thalbitzer, Chief of thg Medical
Staff, Copenhagen Asylum. Preface by Professor H. Hoffding.
#s. 0d. net.

‘ Whatever the view taken of this fascinating explanation, thereis one plea
in this book which must be whole-heartedly endorsed, that psychiatric
research should receive much more consideration in the eflort to determine
the nature of normal mental processes.’—Nature.

Personality. By R. G. Gordon, M.D., D.Sc. Second impres-
sion. 1I0s. 6d. net.

* The book is, in short, a very useful critical discussion of the most important

modern work bearing on the mind-body problem, the whole knit together

by a philosophy at least as promising as any of those now current.'—Times

Literary Supplement.

Biological Memory. DBy Eugenio Rignano, late Professor of
Philosophy in the University of Milan. 10s. 6d. net.

' Professor Rignano’s book may prove to have an important bearing on the
whole mechanist-vitalist controversy. He has endeavoured to give meaning
to the special property of '‘livingness.” The author works out his theory
with great vigour and ingenuity, and the book deserves the earnest atten-
tion ol students of biology.’—Spectator.

Comparative Philosophy. By Pawul Masson-Oursel. Intro-
duction by F. G. Crookshank, M.D., F.R.C.P. 1o0s. 6d. net.

‘ Ile is an authority on Indian and Chinese philosophy, and in this book

he devclops theidea that philosophy should be studied as a series of natural

events by means of a comparison of its development in various countries

and environments.'—Times Literary Supplement,

The Language and Thought of the Child. By Jean Piaget,
Profcssor at the University of Geneva. Preface by Professor
E. Clapardde, 10s. 6d. net.

' A very interesting book  Everyone interested in psychology, education,

or the art of thought should read it. The results are surprising, but perhaps

the most surprising thing is how extraordinarily little was previously known
of the way in which children think,’—Nation,

Crime and Custom in Savage Society. By B. Malinowski,
Professor of Anthropology in the University of London.
With 6 plates, 5s. net.

‘A book of great interest to any intelligent reader.'—Sunday Times.

‘ This stimulating essay on primitive jurisprudence.’—Nature.

Psychology and Ethnology. By W. H. R. Rivers, M.D., Litt.D.,
F.R.S. Preface by Siv Grafton Elliot Smith. 15s. net,

* This notice in no way exhausts the treasures that are to be found in this
volume, which really requires long and detailed study. We congratulate
the editor on producing it. It is a worthy monument to a great man.'—
Saturday Review. ‘ Everything he has written concerning anthrgpology is
of interest to serious students,’—T'imes Literary Supplement.

Theoretical Biology. By J. von Uexkiill. 18s. net.

' It is not easy to give a critical account of this important book. Partly
because of its ambitious scope, that of re-setting biological formulations
in a new synthesis, partly because there is an abundant use of new terms.
Thirdlypthe author’s arguments are so radically important that they cannot
justly be dealt with in brief compass. No one can read the book without
feeling’ the thrill of an unusually acute mind.’—J. Arthur Thomson, in,
Journal of Philosophical Studies.
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Thought¢ and the Brain. By Hen#i Pidron, Professor at the
Colléege de France. 12s. 6d. nct.

* A very valuable summary of recent mvestigations inlo the strueture and
working of the nervous system. 1Te 1s prodigal of facts, bul sparing of
theories. His book can be warmly recommended as giving the reader a
vivid idea of the intricacy and subtlety ol the mechanism by which the
human animal co-ordinates its impressions of the outside world *---Timeas
Litevary Supplement.

Sex and Repression in Savage Society. By B. Malinowski,
Professor of Anthropology in the University of London.
10s. 6d. net.

' This work is a most imporlant contribution to anthropology and
psychology, and it will be long before our text-books are brought up to the
standard which is henceforth indispensable.”—Saturday Review

Social Life in the Animal World. By F. Alverdes, Professor
of Zoology in the Universily of Marburg. z10s. 6d. net.

‘Mosl interesting and useful. 1Ie has collected awealth ol evidence on group
psychology.'—Manchester Guardian. * Can legitimately be compared with
Kohler's Mentality of Apes.’—Nation. * We have learnt a great deal from
his Iucid analysis of 1he springs of animal behaviour,'—Saturday Review.

The Psychology of Character. By. . 4. Roback, Ph.D.
Third edition, 21s. net.

' e gives a mosi compleie and admirable historical survey of the study of
character, with an account of all the melhods of approach and schools of
thought. 1ts comprehensiveness is little shorl of a wiracle; but Dr.
Roback writes clearly and well ; his book is as inleresting as il is crudite.'—
New Statesinan.

The Social Basis of Consciousness. By Trigant Burrow,
M.D., Ph.D. 12s. 6d. net.

* A most important bhook. He is not merely revolling against {he schema-~
tism of I'rend and his pupils. He brings something of very great hope for
the solution of human incompatibilities. Psycho-analysis already attacks
problems of culture, religion, politics. But Dr. Burrow’s book seems to
promise a wider outlook upon our commeon life.'—New Slalesman.

The Effects of Music. Edited by Max Schoen. 15s. net.

* The results of such studies as this confirm the observations of experience,
and enable us to hold with much greater confidence views about such things

as the dvrability of good music compared with bad.'-—Twnes Literary
Supplement.

The Analysis of Matter. By Bertrand Russell, F.R.S. 215.net.

¢ Of the first imporiance not only for philosophers and physicists but for
the general reader too. The firsi of its three parts supplies a strtement
and interpretation of the doctrine of relativity and of the quantum theory,
Aone with his habitual uncanny lucidity (and humour), as is indeed the
rest of the book.’—Manchester Guardian.
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Political Pluralism : a Study in Modern Political Theory. By
K. C. Hsiao. 710s. 6d. net. .

‘ He deals with the whole of ihe literature, considers Gicrke, Dugnit,
Krabbe, Cole, the Webbs, and Laski, and reviews the relation of pluralistic
thought to representative government, philosophy, law, and in{ernational
relations. There isno doubt that he has a grasp of his subject and breadth
of view."—Yorkshire Post. ‘Thisis a very interesting boolk.'—Mind.

" The Neurotic Personality. By R. G. Gordon, M.D., D.Sc.,
- F.R.C.P.Ed. 10s.6d. net.

‘ Such knowledge as we have on the subject, coupled with well-founded
speculation and preseuted with clarity and judgment, 1s oflered to the
reader in this interesting book.'—Twumes Literary Supplement.

Problems in Psychopathology. By T.W. Mitchell, M .D. 9s.net.

‘ A masterly and reasoned summary of Freud's contribution to psychology.
He wriles temperalcly on a contvoversial subject.’—Burmingham DPost.
‘ When Dr, Mitchell writes anything we expect a brilliant eifort, and we are
not disappointed in this series of leclures,’—Naiure.

Religious Conversion. PRy Sanle de Sanciis, Professor of
Psychology in the University of Rome. 12s. 6d. net.

" Ile wiites purely as a psychologist, excluding all ieligious and metaphysical

assumplions. This being clearly understood, his astonishingly well-

documented book will be found of greatl value alike by those who do, and

those who donot, share his view ot the psychic faclors at work in conversion.’

Daily News.

Judgment and Reasoning in the Child. By Jean Piaget,
Professor at the University of Geneva. Ios. 6d. net.

‘ His now book is further evidence of his cautious and interesting work.
We recommend it to every student of child mentality.’—S pectator.

Dialectic. By Mortimer J. Adler, Professor of Philosophy
in the University of Chicago. 10s. 6d. net.

‘IL concerns ilself with an analysis of the logical process involved in
ordinary conversation when a conflict of opinion arises. This enquiry into

the essential implications of everyday discussion is of keen interest.’—
Birmwngham Post.

Possibility. By Scott Buchanan, Professor of Philosophy in
the University of Virginia.

‘ This 1s an essay in philosophy, remarkably well written and attractive.
Vgri_ous sorls of possibility, scientific, imaginative, and *‘ absalute " are
distinguished.’—British Journal of Psychology.

The Technique of Controversy. By Boris B. Bogoslovsky.
12s. 6d. net,

‘ We con only say that, in comparison with the orthodox treatise on logic,
this book makes really profitable and even {ascinating reading. Il is
fresh and stimulating, and is in every respect worthy of a place in the
important series Lo which it belongs.’— Journal of Education.
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The Symbolic Process, and its Integration in Children. By
John E. Markey, Ph.D. 10s. 6d. net.

' He has collected an interesting series of statislics on such points as the
compositior of the childish vocabulary al various ages, the prevalénce of
personal pronouns, and so on. His merit is that he insists throughout
on the social character of the '“symbolic process.” '—Times Literary
Supplement. "

The Social Insects : their Origin and Evolution. By William -
Morton Wheeler, late Professor of Entomology at Harvard
University. With 48 plates, 21s. net. o

‘' We have read no book [on the subject] which is up to the standard of
excellence achieved here.—Field. ' The whole book is so crowded with
biological facts, satisfying deductions, and philosophic comparisons that
it commands attention, and an excellent index renders it a valuable book
of reference.’—Manchester Guardian,

How Animals Find Their Way About. By E. Rabaud, Pro-
fessor of Experimental Biology in the University of Paris.
With diagrams, 7s. 6d. net.

‘A charming essay on one of the most inleresting problems in animal
psychology.”— Journal of Philosophical Studies. * No biologist or psychol-
ogist can afford to ignore the crilically examined experiments which he
describes in this book. It is an honest attempt to explain mysleries, and
as such has great value.'—Manchester Guardian,

Plato’s Theory of Ethics : a Study of the Moral Criterion and
the Highest Good. By Professor R, C. Lodge. 231s. net.

* A long and systematic ireatise covering praclically ihe whole range of
Plato’s philasophical thought, which yel owes little to linguistic exegesis,
constitutes a remarkable achievement. It would be difficult to conceive
of a work which, within the same compass, would demonstrate more cloarly
that there is an organic whole justly known as Platonism which is internally
coherent and eternally valuable.'—T'mes Literary Supplement,

Contributions to Analytical Psychology. By C. G. Jung.
Dr. Med., Zurich, author of ‘ Psychological Types’. Translated
by H. G. and Cary F. Baynes. 18s. net.

‘ Taken as a whole, the book is extremely important and will further
consolidate his reputation as the most purely brilliant investigator that the
psycho-analytical movement has produced.’-—7imes Literary Supplement,

An Historical Introduction to Modern Psychology. By
Gardner Murphy, Ph.D. Fourth Edition, 21s. net.

‘ That Dr. Murphy should have been able to handle this mass of material
in an easy and attractive way is a considerable achievement, He has read
widely andi accurately, but his erudition is no burdem to him. His
summaries are always lively and acute.’—Times Literary Supplement.

Emotions of Normal People. By William Moulion Marsion,
Lecturer in Psychology in Columbia University. 18s. net.

‘ He is an American psychologist and neurologist whose work is quite un-
known in this country. He has written an important and daring bool, a
vary stimulating book. He has thrown down challenges which many may
consider, outrageous.'—Saturday Review.

-
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The Child’s Conception of the World. By Jegn Piaget,
Professor at the University at Geneva. 12s. 6d. net. .

* The child-mind has been largely an untapped region. Professor Piaget
has made a serious and effective drive into this area, and has Succeeded 1n
marking in a considerable outline of the actual facts. They are of interest
to all who want to understand children. We know of no other source from
which the same insight can be obtained.'—Manchester Guardian

Colour and Colour Theories. By Christine Ladd-Frankiin.
With 9 coloured plates, 12s. 6d. net.

¢ Thisis a collection of the various papers in which Mrs. Ladd-Franklin has
sel out her theory of colour-vision—one of the best-known atlempts to
make a consistent story out of this tangle of mysterious phenomena. Her
theory is one of the most ingenious and comprehensive that has been put
forward.’—T'imes Litevary Supplement.

The Psychology of Philosophers. By Alexander Herzberg,
Ph.D. 10s. 6d. net.

* It has been left for him to expound the points in which the psychology
[of philosophers] appears to differ both from that of I’homine moyen sensuel
and {rom that of men of genius 1n other walks of life. It may be admitted
freely that he puts his case with engaging candour.'——14imes Literary
Supplement,

Creative Imagination : Studies in the Psychology of Literature.
By June E. Downey, Professor of Psychology in the University
of Wyoming. 10s. 6d. nel.

‘ This is an altogether delightful book. Her psychology is not of the
dissecting-room Lype that destroys what it analyses. The author’s own
prose has a high literary quality, while she brings to her subject originality
and breadth of view.'—Birmingham Post.

The Art of Interrogation. By E. R. Hamilion, M.A., B.Sc¢.,
Lecturer in Education, University College of North Wales.
Introduction by Professor C. Spearman, F.R.S. 7s. 6d. net.

‘ His practical advice is of the utmost possible value, and his book is to
be recommended not only to teachers but to all parents who take any
interest in the education of their children. It sets out first principles with
lucidity and fairness, and is stimulating.’—Saturday Review.

The Growth of Reason: a Study of Verbal Activity. By
Frank Lorimer, Lecturer in Social Theory, Wellesley College.
10s. 6d. net.

* A valuable book in which the relation of social to organic factorsin thought
development is traced, the argument being that while animals may live
well by instinct, and primitive communities by culture pattesns, civiliza-
tion can live well only by symbols and logic."—Lancet.

The Trauma of Birth. By Otto Rank. 1os, 6d. net.

‘ His thesis asserts that the neurotic patient is still shrinking from the pain
of his own birth. This motive of the birth trauma Dr, Rank follows in many
aspeo’s, psychological, medical, and cultural. He sees it as the root of
religion, art, and philosophy. There can be no doubt of the illumination
which Dr, Rank’s thesis can cast on the neurotic psyche.'—Times Literary
Supplement.
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Biological, Principles. By J. I{. Woodger, B.Sc., Reader in
Biology in the University of London. 21s. net.

' The task Mr. Woodger has undertaken must have been very ditficu}i and,

laborions, birt he may be congratulated on the resull.'—AManchester Guardian,

* No biologist who really wishes to face fundamental problems should omit
1o read it.-—Nature.

0
Principles of Experimental Psycholody. By H. Picron,
Professor at the Collége de France. 10s. 6d. net.

‘ Treating psychology as the science of reactions, Professor Tiéron ranges.
over the whole field in a masterly résumé. We do not know of any general
work on the subject which is so completely modern in its outlook. As an
introduction to the whole subjeci his book appears to us very valuable.'—
Times Laterary Supplement.

The Statistical Method in Economics and Political Science,
By P. Sargant Ilorence, M.A., Ph.D., Professor of Commerce
in the University of Birmingham. 25s. net.

* It sums up the work of all the best authorities, bulmost of itis the author's,

own, is tresh. original, stimulating, and written in that lucid style that vne

has been led io expect from him. Its breadth and thoroughness are
remarkable, for il is very much more ihan a mere text-hook on statistical
method."—Nature.

Human Speech. By Sir Richard Paget, Bt., F.Inst.I’. Wity
numerous illustrations. 25s. net.

‘ There is a umque fascination about a really original piece of research,  The
process of detecting one of Nature's secrets constitufes an adventure of the
mind almost as thnlling to read as Lo expericnce, 1 is such an adveniure
that Sir Richard Paget describes, The pist of the theory is ihal speech
is a gesture of the moutly, and more especially of the tongue.  We feel that
we can hardly praise it too highly.'—Témes Literary Supplement.

The Foundations of Geometry and Induction. By Jean

Nicod. Introduction by Berirand Russell, F.R.S5. 10s. nel.
" Anyone on first reading these two essays mighi be temptied to underrate
them, but further study would show him his mistake, aud convince him that
the death of their author at the age of thirty has been a mosi serious loss
1o modern philosophy.'— Journal of Philosophical Studies.,

Pleasure and Instinct: a Study in the Psychology of Human
Action. By A. H. B. Allen. 12s.6d. nct.

‘ An eminently clear and readable monograph on the much-discussed
problem of the nature of pleasure and unpleasure. Since this work
amplifies some of the most important aspects of general psychology, the
student will find it use{ul to read in conjunction with his texi-book,’—
British Medjcal Journal.

History of Chinese Political Thought, during the early Tsin
Period. By Léiang Chi-Chao. With 2 porlraits, 10s. 6d. net.

* For all his wide knowledge of non-Chinese political systems and the breadth
of his own opinions, he remained at heart a Conlucianist. Amidst the
drums and trumpets of the professional politicians, this great sckolar's
exposition of the political foundations of the oldest civilization in the world

cqmes like the deep note of some ancient temple bell.'—Times Literary
Supplement.
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Five Types of Ethical Theory. By C. D. Broad, Litt.D.,

Lecturer at Trinity College, Cambridge. Secondeditien, 16s. net.
* A book on ethics by Dr. Broad is bound Lo be weleome to all lovers of clear
thought. There is no branch of philasophical study which stands more in
need of the special gifts which mark all his writings, great analytical acumen,
eminenl lucidity of thought and statement, serene detachment from
irrelevant prejudices.’—Mind.

The Nature of Life. By Eugenio Rignano, late Professor of

Philosophy in the University of Milan, #s. 6d. net.
‘ In this learned and arresting study he has elaborated the arguments of
"those biologists who have seen in the activities of the simplest organisms
purposive movements inspired by trial and error and foreshadowing the
reasoning powers of the higher amimals and man. Itis this purposiveness
of life which distinguishes it from all the inorganic processes.’—New
Statesman.

The Mental Development of the Child. By Karl Biiller,

Professor in the University of Vienna. 8s. 6d. net.
“He sumnmarizes 1n a masterly way all that we have really learned so far
about the mental development of the child. Tew psychologists show a
judgment so cool and so free from the bias of preconceived tlicories, He
takes us with penetrating comments through the silly age, the chimpanzee
age, the age of the grabber, the loddler, the babbler.’—Times Literary
Supplement.

The Child’s Conception of Physical Causality. By Jean

Piaget, Professor at the Universily of Geneva. T2s. 6. net.
‘ Develops farther his valuable work., Here he endeavours to arrive at
some idea of the child’s notions ol the reasons behind movement, and hence
to consider its primitive system of physics. His results are likcly to prove
useful in the study of the psychological history of the human race, and in
the understanding of primitive peoples, as well as that of the child, FHis
method is admirable.'—Saturday Review.

Integrative Psychology: a Study of Unit Response. By
William M. Mayrston, C. Daly King, and Elizabeth H. Marsion.
21s. net.

" Here is a daring attempt to explain personality in terms of physiology.

It might seem that in such an attempt the authors must have slighted

= personality. Tt is found, however, that they have magnified its importance,

To deal adequately with the long and admirably co-ordinated argument

of this book is impaossible, and it must suffice to reler all who desire that

%syghology shall be placed on a scientific basis to the bool itself.'—Saturday
eview.

Eidetic Imagery, and the Typological Method. By E. R.

Jaensch, Professor in the University of Marburg. 7s. 6d. net.
* While the work of Professor Jaensch is well-known Lo psychologists and
educationalists, it is too little known to physicians, An excellent translation
recently published leaves no excuse for ignorance of a subject as_important
as it is interesting. . . . The author epitomizes much of the recenl(
work on these fascinating topics,’~—Lancet.

The Laws of Feeling. By F. Paulhan. Translated by C. K.
Ogden. 10s. 6d. net,

* It is strange that so important a contribution to our knowledge of feeling~

and enlotion should have suffered neglect. The main thesis that the author

aflvances 1s that all fecling, even pleasure and pain, and all emotion are duc
to the arrest of tendencies.'—Saturday Review.

.
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The Psychology of Intelligence and Will. By H. G. Wyatt,
128. 6de net.

‘ Ttsvalueilies, nol merely in the analysis of volitional consciousiiess and the

definite relation of will-process in its highest form of free initiative {o the

capacity for relationa] thinking in its most creative aspect, but’in the

reasoncd challenge whiclh it makes to all forms of mechanistic psychology.’

— Journal of Philosophical Studies. ’

The Concentric Method, in the Diagnosis of the Ps§cho-
neurotic. By M. Laignel-Lavastine, Associate-Professor of -
the Paris Medical Faculty. With 8 illustrations. 1os. 6d. net.

' This book emphasizes the physiological aspects of the psychoneuroses’

which are liable to be overlooked or altogether neglected, and it will certainly

be read with advantage by those concerned with the treatment of psycho-
neurotic patienls.'—Bnitish Medical Journal,

The Foundations of Mathematics and other logical Essays.
By F. P. Ramsey. Edited by R. B. DBraithwaite,
Fellow of King’s College, Cambridge. Preface by G. £. Moore,
Litt. D., Professor of Mental Philosophy and Logic in the
University of Cambridge. 15s, net.

' His work on mathematical logic scems to me the most imporlant that has

appeared since Wittgenslein's Tractatus Logico-Philosophicus.’-—Bertrand

Russell, in Mind. ‘Irecommend it as heing at once more exciting and more

{rnitfulthan themoresustained theorizing ol maturer philosophers,'-~-Granti.

The Philosophy of the Unconscious. By E. von Harlinann.
Introduction by C. K. Ogden. 15s. net.

' The reprint of so famous a book in a cheap and accessible medinm is a

boon which should not be accepled ungraciously, Mr, Ogden condributes

a short but suggestive introductlion.'—Thnes Litevary Supploment.

The Psychology of Men of Genius. By E. Krelschmer,

Professor in the University of Marburg. With 42 plates, 15s. net.
¢ We are grateful for a deeply interesting and illuminating survey of the
prablem.’— Journal of Neurology. * A fascinating study which illuminates
on almost every page some new corner of biographical history, Much
learning is used, and instead of writing many books the author has con-
centrated a life-time of study into one.'—Morning [ost.

Qutlines of the Hisiory of Greek Philosophy. By~
E. Zeller. Thirteenth FEdition completely revised by Dr.
W. Nestle. 15s. net.

‘ This new edition of a classical work on the history of philosophy will be

of great use to the student and not less as a handy manual to the specialists.

We find masterly essays on the pre-socratic thinkers, a succinct review of

Platonjc and Aristotelian philosophy, with a clear survey of Hellenistic

and Roman philosophers and Neo-platonism.'-—Philosopher.

The Primitive Mind and Modern Civilization, By
C. R. Aldrich. Introduction by B. Malinowski, Professor of
Anthropology in the University of London. Foreword by
C. G. Jung. 12s. 6d, net.

‘ He has tried to show how far the psychology of the savage is alive and

~operative in modern civilization, and to offer adequate psychological

explanations of manners and customs Ma&}inational or super#titious.
He develops his thesis with ingenuitwAnd ¥l triffa knowledee of the vast
tigerature.'—News-Chronicle.




INTERNATIONAL LIBRARY OF [SYCHOLOGY 'y,

The'Psychology of Children’s Drawings, [rom thelirst Stroke
to the Colourcd Drawing. By Helga Eng. With & coloured
plates and numerous line illustrations, 12s. 6d. net. *

' The first part of the book is data, the detailed description of a §ingle child's

drawings from the age of ten months to eight years, with many excellent

reproductions of the original sketches. In the second part Dr. Eng discusses
these stages more fully and traces their development and psychology. This
is thé"most valuable contribution of her book.’—Manchester Guardian.

" The Theory of Legislation. By Jeremy Bentham. Edited, with
.. an Introduction and Notes by C. K. Ogden. 7s. 6d. net.
‘ Emphatically a book that every political sludent should possess and keep
for constant reference.'—FEuveryman. ‘A handsome edition of one of the
great classics of social science.'—Literary Guide. ‘ This book is coidially
recommended to the legal profession.’—Law [ournal.

Invention and the Unconscious. By J. M. Monimasson.
Translated, with an Introduction, by Dr. H. Stafford Hatfield.
15s. net.

‘ His informative and stimulaling essay, in which he first examines many

discoveries in ihe scientific and mechanical field, and then considers

how the unconscious mind may bring inventions io birth.'—Discovery.

The Mind and its Body : the Foundations of Psychology. By
Charles Fox, Lecturer on Education in the University of Cam-
bridge. 10s. 6d. net.

‘ The whole field of psychology isreviewed with candour. It will lead many

1o review their basic concepts and some to realize that psychology has

something to add to our understanding of the workings of the body.—
Lancet.

The Social Lifc of Monkeys and Apes. By S. Zuckerman,
D.Sc., M.R.C.S. With 24 plates, 15s. net,

* A graphic and frank account of the amazing doings of thic baboons he

waliched, It is no exaggeration to claim thal the book marks the beginning

of a new epoch in the study of a subject which is the essential foundation of

the biological approach to sociology.'—Sunday Times. -

~ The Development of the Sexual Impulses. By R. E. Money-
Kyrle, author of The Meaning of Sacrifice. 10s. 6d. net.

‘ Dr. Money-Kyrle has developed his theme with exceptional insight and

sense of proportion. Students who wish to know what psychoanalysis

really implies could hardly find a more stimulating introduction.’—Tmes
Litevary Supplement.

Constitution-Types in Declinquency. By W. 4. Willemse.
With 32 plates, 15s. net.

A valuable book which students of delinquency cannot afford to ignore.’

—Times Literary Supplement. ‘ A great deal of valuable material for the

criminologist.'—Brain.

Mencius on the Mind. By I. A. Richards, author of
Principles of Literary Criticism. 10s. 6d. net.

' His wery interesting and suggestive book, He takes certain passages

from Mencius and attempts a literal rendering, as an introduction to his
general theme, the difficulty of translation.'—New Statesman.
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The Sciences of Man in the Making, Dy [Vofenet fod
Kirkpapick. 158, nel,

‘ Introduces the reader to scienlific method and Lo the pomts, ot s aeve o

anthropology and etlimology, ol phystology amd hivptene, ot et ainl

culhenics, ol economie and polibical sorenee, of s ooy aed Ul e

of religion and elnes.'— Jou nal of et

The Psychology of Consciousness. DBy (% Diady o
Introduction by D, 1V, M. Marston. 125 (el nel.

‘ He has a light touch, bui hefore bringing lovss ard hi~sown thie 1t :(: Ln

the various schools of thought, mncluding the psychonwe thea M, o

that whal they study 1s really a branch of physiology  Lhe vty el

psychology is lo investigate conscrousness.”  Damingiunm ot

The Psychology of Animals, in Relation to ITuman Dsvebology.

By F. Alverdes, Professor al Marburg University,  ¢». 1wt
‘May be thoroughly recommended as a clear aud sunple mbpdw tron
the study of animal behaviour tiom {he peychologwal juunt 9F e
—Screice Progress.

The Gestalt Theory, and the Problem of Configuration.
Bruno Petermann. Ilustrated, 155 nel.

* In the book before us Dr, Petertann han sel hineell to osange P beosthy

the whole gestalt literature, and has prodoeed swhal onnt ondy ar o e hin s

Uy weelal svnmasy hub an aeate exstague, s Ditom ey Sugbbon st

The Theory of Fictions. By Jeremy DBentham, Ldited, with
an Introduction and Notes, by C. K. Opden, 125, 0l bt

¢ A thorough study of it will prove it (o be o woe of w3k

Ogden has done a real service Lo philosoply by prblinhigg e Tl w bl

will be considered by many as a rovelation,”  Natwre,

Ethical Relativity., By E. A, Westermarck, Ph.)., Hon 1400,
author of A History of Human Murriage, 125 Gd. uel

‘ This very important work. . . . ILis of great advantayge 00 have oy

theoretical doctrine in ihis separale and consiclerad orm.  [n these dayaat

is a r%freshmeut to have a writer who atlempts Lo throw light on ught and

wrong by tracing them back to their ongin.'s  Alanchester Gy dres.

The Spirit of Language in Civilizalion. By &0 Tossler,
x2s. 6d. net.

‘Even if this chapter [on language communities] stood alopr The book

would be well worth reading. The remainder discusses tle relation of

language and religion, of language and science, and of language akl poelry.
His work is full of fine things.'—Manchester Guardian.

The Moral Judgment of the Child. By Jean Piaget, Professor
at the University of Geneva. 125, 6d, net.

‘ In this, tif most brilliant and persuasive of Lrofessor Piaget’s studies of

the gh].ld's mind, we are led from a consideration of the game of marbles

and its rules to a new psychology and a new pedagogy.'—Ngw Statesiman.

The Nature of Learning. By Professor George Humphrey, M ..l
< Ph.D. 15s. net,

@
* A stimulating review of recent investigation into the physiology ol psycho-
: ; tige ysiology ol psycho
logy.'—New Slatesman. ‘A deeply interesting book.'—AMind. ’
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The Dynamics of Education. By Hilda Taba. Introduction
by W. H. Kilpatrick, Professor at Columbia University. 1os. 6d.
net.

* Where she emphasizes the importance of group action, the bodk 15 of

exceplional value. The sphere of conduct is treated with the same dis-

passionale comprehension,'—Sunday Times.

- . .
- The Individual and the Community, By Wen Kwei Liao,
‘M.A., Ph.D. 158. net.
' His sub] ect is the contrast of legalism and moralism. . . . Particularly
valtable 1s the account given of Sun Yat-Sen. The book is noticeable,
not merely as a piece of philosophy, but as a clue to the present mind of
China.'—Manchester Guardian.

Crime, Law, and Social Science. By Jerome Michael,
Prolessor of Law in Columbia Universily, and Mortimer J. Adler.
I5s, nel,

* The book is important, not only on account of its erudition, but hecause

of its gencial conclusions which arc highly controversial. They assert

that there is no science of criminology . . —-Ltslener,

Dynamic Social Research, By John [. Hader and IEduard O,
Lindeman. 128, 6d. net,

* There is much Lo admire in this difficult butl fearlessly painstaking picce of

work. The reseatcher who familiarizes himself with ils argument will gain

a fresh appreciation of the part that intellectual analysis can play in

abstracting hidden iruths out of the continuum of his observations.'—Times

Literary Supplement.

‘Speech Disorders: a Psychological Study. By Sara Stinchfield,
Ph.D. With 8 plates, 15s. net.

‘A very comprehensive account of the various forms of speech disorders

met with, A very stimulating book.'—Medical Times.

The Nature of Mathematics: a Critical Survey. By Max
Black. 10s. 6d. net.

‘ Displays great knowledge of the subject and lucidity in handling it, and

has the merit of stating with unmistakable clarity the issues involved.’»~

Times Literary Supplement.

TRw and the Social Sciences. By Huntingion Cairns. 12s. 6d.
net.

* There can be no doubt of the need for such a book as this. . . . Well

documented and carefully wrilten.'—Man.

The Neural Basis of Thought. By George G. Campion and
Professor Siv Grafion Elliot Smith, F.R.S. g¢s. net.

* Has done good service in showing that the relationship between brain

structure and mental life is not so inexplicable as many psychologists

would have us believe.”—Times Literary Supplement.

Plato’s Theory of Knowledge : the Theaeteius and the Soj)iust
of Plato, translated with a Running Commentary by F. M.
Cornford, Laurence Professor of Ancient Philosophy in the
University ot Cambridge. 15s. net.

‘ Remarkable grasp and lucidity. His judgments arc independent and

based on a wide scholarship everywhere apparent. This thorough and

illuminating translation and commentary may be warmly recommended te-
students of philosophy and to scholars.'—Journal of Educaison
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Principles of Gestalt Psychology. By K. Koffka. 25s. net.

' Gives an excellent résumé of the experimenial work. If the layman wants

to know what Gestalt psychology is about, ihis is obviously the book for
him.'—New Statesman.

Infant Speech : a Study of the Beginnings of Langugge. By
M. M. Lewis, M.A., Ph.D. 12s. 6d. net. .
‘A very learned, elaborate and comprehensive study of intant speech as

it bears on the actual nature of speech generally and on the development
of language in childhood, will be invaluable {o students.'——New Siatesman.

Ideology and Utopia: an Introduction to the Sociology of
Knowledge. By Karl Mannheim. 15s. net.
An analysis of the social currents and situations of our time as they bear

upon thought, belief, and actlion, which offers a much-needed clavification
of some of the major moral issues of to-day.

An Examination of Logical Positivism, By julius K. Wein-
berg. 128. 6d. nct.
Gives a delmled and criticak account of one ol the most hportant myve-

ments in modern philosophy, {rom Wittgenatein Lo its latest dovelopments
in the Vienna Circle.

Logical Syntax of Language. By Rudolph Carnap. 255 nel,

The German original of this book is recognized as ono of the outstanding
contributions to the new logic. Valuable additions give the transtition
the importance ol an independent worle,
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