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PREFACE TO THE THIRD EDITION.

Ix the present edition, the greater part of the book has
been rewritten and the rest carefully revised. The changes
introduced are so extensive that I can here only refer to
some of the most important.

Two Chapters, those on Instinet and on Attention, have
been added.

In dealing with the connexion of Body and Mind, I now
give prominence to the arguments of recent writers who
champion the theory of Interaction as against Parallelism.
I do not, however, commit myself to agreement with these
writers. I am content to leave the question open and to
point out that for psychological purposes it does not make
any essential difference which hypothesis we adopt.!

In my analysis of the fundamental presuppositions of
Psychology, I have endeavoured to bring out clearly the
special nature and function of Presentation. It will be
seen that I do not here follow Dr. Ward in his compre-
hensive use of this word as covering “ whatever is the
object of the understanding when a man thinks.” I cannot
do this because the term is the only convenient one which
I can find for a certain special kind of object, possessing
a distinctive character and funetion of the utmost impor-
tance. DMy use of the word now conforms, as it did not
before, to that adopted in my Analytic Psychology.

I Personally, I still adhere to Parallelism,



vi PREFACE.

My account of the development of the Perception of
External Objects has been recast as a whole and in detail.
I have now attempted to distinguish clearly between what
we may safely attempt to explain as acquired through
mental processes in accordance with psychological laws
and what we ought, from this point of view, to regard
as primary—at least provisionally. I have given a new
analysis of the distinction between “ external reality ”’ and
sensible appearance. I have also introduced important
changes in the treatment of the Perception of Spatial
Relations.

I hope and believe that the extensive alterations and
additions introduced in the present edition, besides im-
proving the book in other respects, will make it more
readily and thoroughly intelligible to students.

I owe grateful acknowledgment to Professor Mackenzie
for useful suggestions, and also to my brother, Mr. J. F.
Stout, for his careful and valuable work in correcting

proofs and in making an Index.
G. F. STOUT.

CRAIGARD, ST. ANDREWS,
July 1913,



EXTRACT FROM THE PREFACE TO
THE FIRST EDITION.

TuE present work contains an exposition of Psychology
from a genetic point of view. A glance at the table of
contents will show that the order followed is that of the
successive stages of mental development. The earlier
stages have been copiously illustrated by reference to the
mental life of animals. The phases through which the
ideal construction of Self and the world has passed are
illustrated by reference to the mental condition of the lower
races of mankind.

The shortcoming which I have been most anxious to
avoid is sketchiness. I am convinced that the study of
Psychology is of no use to the student unless he is able to
live himself into psychological problems, so as to acquire
a real power of thinking for himself on psychological
topics. For this purpose cut and dried statements skim-
ming 1mportant questions are of no avail. An effective
introduction to Psychology must be clothed in living
flesh and blood. The most essential gift to be imparted
to the beginner is a real interest in the subject, and a
real power of dealing with it even when familiar formulas
fail him. He ought to be able to do riders in Psychology
as he does riders in Euclid. It is true that there are
students who cannot advance so far from lack of natural

endowment. But even for them a treatment full enough
vii



vii EXTRACT FROM PREFACE TO FIRST EDITION.

to be interesting and so rememberable is better than arid
and dogmatic statements. Certainly the teacher who
needs Psychology for educational purposes would do
better to leave the subject alone altogether than to learn
it in a merely external wav.
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MANUAL OF PSYCHOLOGY.

INTRODUCTION,

P ——

CHAPTER 'I.

Tar Scope orF PsycHoLOaGY.

§ 1. The Psychological Point of View.—Suppose that
a man is wholly absorbed in watching the waves as they
rush in upon the sea shore, and in listening to the sound
they make. In this total situation we distinguish three
constituents: (1) the man who is watching and listen-
ing: this factor of the total situation is the Subject. (2)
The movement and sound of the waves to which he is
attending : this 1s the Object with which the subject is
occupied at the moment. (3) The watching and listening,
which are activities of the subject in relation to its object.

Now, we have supposed that the man is wholly absorbed
in attending to the movement and sound of the waves.
This means that he is not attending to himself or to his
own acts of watching and listening. He is preoccupied in
attending to his object, and has therefore no attention to
spare for himself and his own states and activities. In
other words, his point of view is Objective. We, on the

PSYCH, 1



2 PSYCHOLOGY. [cH. 1.

contrary, who are concerned with the total situation, are
taking account of all the three factors which it involves:
subject, object, and the relation of the subject to his
object.

Unlike the man himself we are not thinking only of the
movement and sound of the waves. We are thinking also
of the subject who is attending to the waves and of the
act of attention. In other words, our point of view, as
distinguished from the man’s own point of view, is Sub-
jective. Now it is the subjective point of view which is
distinctively characteristic of Psychology as contrasted
with other branches of human knowledge. The sub-
jective attitude is mot, of course, confined to outsiders
who are looking on at what others are doing. In our
illustration the man himself may pass at any moment
from the purely objective to the psychological point of
view. If, for instance, someone breaks in upon his con-
templation with the question, What are you doing ? and
if he turns round with a start and answers “I am watch-
ing the waves,” he is no longer attending only to the
waves, but also to himself, and his own states and
actions. When a subject thus attends to himself and
his own states and actions, he is said to be introspective ;
he does not merely look outwards, so to speak, at things,
but turns mmward upon himself.

From this explanation of what is meant by the psycho-
logical or subjective point of view, it should be clear that
this cannot involve an entire refusal to take account of
objects. This is impossible, because subjective states and
activities cannot be conceived or described without
reference to their objects. A subject is a mind, and a
mind only exhibits its distinctive nature in minding
things. It is impossible to name a thought without
naming it as the thought of something. Thus psychology
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must constantly refer to objects. What is really distine-
tive of its procedure is that it takes account of objects
only in their relation to a subject; it is concerned with
objects only in so far as they are objects for some conscious
individual—only in so far as some mind minds them,
or in so far as someone immediately experiences them.
In this last phrase we have introduced a new conception
which requires a special explanation in order to bring out
fully the nature of the psychological problem—the con-
ception of immediate experience.

§ 2. Immediate Experience.—An individual mind not
only apprehends objects. It is also constantly living
through various experiences. What this means will be-
come clear if we consider an example. Compare the two
statements: “I am glad that it is going to rain ”; “ 1 am
sorry that it is going to rain.” The first of these state-
ments expresses a certain relation of the mind to an
object; the second expresses a different relation of the
mind to the same object. The common object is the
meaning which the speaker attaches to the words “ that it
is going to rain.” Whether it actually will rain or not,
what is signified by the words ‘ that it will rain ” is some-
thing which the speaker thinks of—something which he
means or intends to refer to, something which is before his
mind. TItistherefore, from the psychological point of view,
an object. But this object is not itself mental ; for what the
speaker means or intends when he speaks of rain or uses
the words “ that it is going to rain” is a kind of occur-
rence which can only take place in the material world, not
in his own mind or the mind of anyone else. It is some-
thing of which he thinks: but it is not something which
he directly experiences.

On the other hand, if we consider the diverse relations
of the mind to its object we find that these cannot be
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reduced simply to differences in the nature of the object
itself. The difference between my being glad that it 1s
going to rain and my being sorry that it is going to rain
consists in a qualitative difference in the feelings which 1
feel with reference to the same object. Of course, in
feeling glad or sorry I may also have cognisance of the
fact that I feel glad or sorry. It may be that I always
do have some cognisance of the fact, however dimly
and vaguely, But the fact itself consists in the feeling
being felt and not iIn my knowing about it. The most
general formula for expressing this is by saying that it is
a fact of immediate experience.

The distinction between what we immediately experience
and what we know about our immediate experience is
illustrated by cases of deception exemplifying the serip-
tural maxim that “ the heart is deceitful above all things.”
A man may feel angry and at the same time think that
he does not feel angry ; he may feel jealous and yet think
that he does not feel jealous. If having an immediate
experience were simply identical with knowing that we
have it, this would be impossible.

It is characteristic of immediate experiences that they
are not in a literal sense shared in common by different
minds. Two men, A and B, may both be cognisant of the
same fact, e.g. the death of a friend of both,C.¢ But each
feels his own grief. If they are said to share in a common
sorrow this does not mean that A’s feeling of sorrow is
numerically identical with B’s feeling of sorrow. It
means rather that the feeling immediately experienced by
A and the feeling immediately experienced by B both
refer to the same object, the death of C. But A’s
immediate experience is owned by A only and not by B or
any other man; and B's immediate experience is owned
by B only and not by any other man.
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§ 3. Immediate Experiences which are primarily Objec-
tive.—So far we have taken account only of a certain class
of immediate experiences. We have had in view only
those modes of feeling which give specific character to the
various ways in which the mind as subject may be related
to its objects, according as it is glad or grieved, angry or
afraid, likes or dislikes, feels desire or aversion, believes or
disbelieves. But it is by no means true that all immediate
experiences are of this nature. On the contrary there is a
most important class of immediate experiences which are
themselves primarily objects rather than ways of feeling
in reference to objects.

Under this head come what are called Sensations. Sen-
safions consist in the immediate experiences which arise
in connection with brain changes excited by processes in
the sense-organs, primarily initiated by impressions from
outside the body and also by processes within the body
taking place independently of external stimulation. If
the eye is stimulated, we immediately experience colour-
sensation; and according to the various ways in which
the eye may be affected, the colour-sensations differ in
quality and brightness. If the ear is stimulated, we
experience radically different sensations—those of sound ;
and according as the ear is variously affected, the resulting
sensations differ, e.g. in pitch and loudness. If certain
nerves terminating in the cavity of the nose are stimulated,
we have the immediate experiences which we call sensa-
tions of smell. As examples of sensations connected with
processes taking place within the body we may refer to the
peculiar experiences of nausea, cramp, fatigue, hunger,
thirst, headache, toothache, ete.

Sensations due to the action of external agents on the
bodily organs are so bound up with our apprehension of
material things and their qualities that some difficulty
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may be felt, especially in the case of touch and sight, n
distinguishing the sensation from the thing which it enables
us to perceive.

The student will find himself essentially assisted in
making the required distinction if he constantly bears in
mind that sensations, like other immediate experiences,
are not shared in common by different minds, even when
they are perceiving a common object. Each individual
experiences his own sensations, not those of others. Two
men, A and B, may both perceive the same fire; the fire
is their common object, inasmuch as it is what both mean.
If A says, “This fire is too big,” and if B replies, “ It
isn’t,” they really contradict each other, because they are
referring to the same thing. But though they perceive
the same object, each of them in perceiving it experiences
his own separate sensation connected with separate pro-
cesses in his own sense-organs and brain. If A says
“T feel warm,” and if B replies “I do not,” they do not
really contradict each other. For what A affirms is that
he is experiencing a certain sensation ; and what B denies
is not that A has this experience, but that he himself has
another experience similar to it. Similarly if A says that
the fire looks red to him, and B denies that it looks red
to him, they do not contradict each other. For what A
asserts is that in seeing the fire he experiences colour-
sensations like those which are usually experienced by
normal persons under normal conditions when they see
red things; and what B denies is not that A has these
sensations, but only that he himself has sensations of the
same kind.

Another clue to the distinction between physical things
and their qualities, on the one hand, and the sensation
which we have in perceiving them, on the other, is sup-
plied by the fact that the existence of the sensations is



§ 3] THE SCOPE OF PSYCHOLOGY. 7

capable of being continued independently of what may
happen to the things. The sensations have, so to speak, a
separate history of their own. After seeing a candle I can
retain the sense-experience in the form of a mental picture,
though the flame itself has been blown out. The existence
of the sense-experience is continued in the mental picture,
when the flame itself has ceased to exist. Besides this, we
have to take into account dreams and hallucinations. In
dreams and hallucinations, the sensations which are
ordinarily experienced in perceiving certain bodies are
experienced in the absence of these bodies. When a
drunkard suffering from delirium tremens is said to ““see
rats,”” he does not of course really see rats : for there are none
to see. But he really experiences sight-sensations such as
are experienced when rats are actually seen.

As being immediate experiences, sensations are not
merely facts apprehended by individual minds, but are
facts forming part of the life history of individual minds.
In this respect they differ from all objects which are not
immediately experienced. When I think of the fact that
the battle of Waterloo was fought in 1815, or that 15 is
the half of 30, or that ice is lighter than water, my cogni-
sance of these facts is, in each case, a mental occurrence,
and as such falls directly within the province of Psycho-
logy. But the facts themselves of which I am cognisant
are not mental occurrences ; they are not merely facts of
my mental history or of the mental history of any other
individual. On the other hand, when I am aware of the
existence of a sensation of nausea or of a smell-sensation
or of a colour-sensation, this does not hold good. The
fact that the sensation exists is itself mental as well as
the fact that I am cognisant of its existence. Similarly, if
I suppose, in the play of fancy, that centaurs exist, or
erroneously believe that water is heavier than ice, what I
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mean by “centaurs existing’ or “water being heavier
than ice” is in neither case anything mental: the sup-
posing and believing are so; but not that which is
supposed or believed. On the contrary, when I suppose
or believe that I am about to feel a toothache, or that
someone else is about to feel a toothache, what I mean by
“feeling a toothache” is itself something mental.

The word “objective” is frequently used to signify
“existing independently of individual minds,” and the
correlative word “ subjective” then signifies * dependent
on individual minds.” In this use of the terms sensations
are not objective but subjective ; for their existence seems
to be dependent on the individual minds which experience
them. But the words “subjective ” and “objective” are
not required to express this distinction. It may be con-
veyed quite unambiguously by the terms “ mental ” and
“non-mental,” or “mental” and “physical,” or “psy-
chical ” and “ physical.”

On the other hand, the words “subjective” and * ob-
jective”” are much needed in Psychology to express another
distinetion, the distinction between the states, acts or
functions of attending, desiring, liking, willing, believing,
ete., and that which is attended to, desired, liked, willed,
believed, etc. Whatever is meant, intended, or thought
of by the mind, inasmuch as it is meant, intended, or
thought of, i1s the mind’s object, whether it be fact or
fiction, a mountain or a headache or a geometrical prob-
lem. On the other hand, the various relations which the
mind has to its objects in minding them and the various
immediate experiences involved in these relations are
primarily subjective. 'When I desire to catch a fish,
annoy an enemy, or feel warm, then what is meant by
the words “catching a fish,” “annoying an enemy,” or
“feeling warm,” 1s in each case the object before my mind ;
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and my subjective relation to it consists (a) in my appre-
hending it or having cognisance of it or thinking of it,
(b) in my desiring it.

Now, in this application of the terms “ subjective ” and
“objective,” sensations are objective. They are not im-
mediate experiences which enter into the constitution of
such subjective states as attending, desiring, liking or dis-
liking, ete. ; on the contrary, they are immediate experiences
which enter into the constitution of objects apprehended,
attended to, desired, liked or disliked. That this is so
becomes clear when we consider the part played by sense-
experience in the knowledge of the material world. It is
through sensation that we become in the first instance
conversant with external objects and their qualities; and
this takes place in such a way that the apprehension of
resemblances, differences, successions and coexistences in
the external world is essentially conditioned by the ap-
prehension of resemblances, differences, successions and
coexistences of sensations as they occur in immediate
experience. We could not in the first instance distinguish
a hot body from a cold except by distinguishing the feeling
of heat which we experience in touching the hot body from
the feeling of cold which we experience in touching the
cold body ; and to the end, part of what we mean by the
objective fact that a thing is hot is that under certain
conditions it will so affect our semses as to occasion the
sensation of heat. Similarly, the various colours of things,
the greenness of grass and the yellowness of buttercups,
are primarily apprehended only in apprehending the various
qualities of our colour-sensations.

The precise way in which the apprehension of sense-
experiences conditions the apprehension of material things
1s & topic which will be discussed at a later stage, so far as
it properly comes within the province of psychology. But
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apart from any special investigation, it is clear from the
outset that material things are primarily known as having
sensible qualities, and that the cognisance of sensible
qualities presupposes that sensations and their various
relations and combinations are attended to so as to be
identified and distinguished. In other words, it pre-
supposes that sensations are, in the psychological sense,
primarily objective, as being part of the total object which
is before the mind in perceiving material things by the
eye or ear or other sense-organ—as being that part of the
total object which exists as an immediate experience directly
traceable to the change set up in the sense-organ by the
agency of the external object and thence transmitted to the
brain.

Sensations are not the only immediate experiences
which are psychologically objective. We have to bring
under the same head those revivals or copies of sensuous
experience which are called mental images. At this
moment I can call up the mental picture of a horse
although no horse is present to my senses so as to be
actually seen. In like manner I can command experiences
resembling previous sensations of sound or touch without
actually hearing or touching. Such revivals of sensation
are immediately experienced in the same way as the
original sensations themselves, and they have the same
title to be regarded as objective. They are not subjective
states of attending, liking or disliking, ete., but objects
attended to, liked or disliked. TLike sensations, they are
objects which are immediately experienced. -

Are there other objects of this kind besides sensations
and those which are ordinarily called images? We shall
see in the sequel strong reason for affirming that there are.
Tt is convenient, therefore, to have a common name to cover
all the varieties of immediate experience which have an ob-
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jective character. We may agree to call all immediate ex-
periences which are primarily objective *“ Presentations.”

§ 4. Consciousness and Unity of Consciousness.—All
apprehension of objects, all the various ways in which the
mind may be related to the objects which it apprehends,
such as desiring and believing, and all immediate
experiences, including sensations, are, in accordance with
psychological usage, spoken of as modes of consciousness.

Wherever there is not total unconsciousness in the sense
in which we attribute unconsciousness to a table or a log
of wood, consciousness in some mode or degree is present.
To quote Professor Ladd: “ What we are when we are
awake, as contrasted with what we are when we sink into
a profound and perfectly dreamless sleep, . . . that it is
to be conscious. What we are less and less, as we sink
gradually down into dreamless sleep, or as we swoon
slowly away: and what we are more and more, as the
noise of the crowd outside tardily arouses us from our
after-dinner nap, or as we come out of the midnight
darkness of the typhoid-fever crisis—"1! that is conscious-
ness. The becoming conscious and the becoming un-
conscious are in all their phases and gradations states
of consciousness. They are not states of unconsciousness,
nor are they transition states between consciousness and
unconsciousness. There are no such transition states.
The very dimmest and vaguest feeling accompanying the
last stage of sinking into dreamless sleep, or the first
stage of gradual awakening, is already consciousness. It
may become fuller consciousness, but it cannot become
consciousness, for it is that to begin with. If, as some
suppose, the dreamless sleep itself is accompanied by some
dim feeling, this dim feeling is dim consciousness.

! Psychology, Descriptive and Explanatory, p. 30.
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Modes of consciousness are not found in isolation, but
only as parts or phases of a complex whole, possessing a
peculiar kind of unity within itself and a peculiar distinct-
ness from all else, a unity and distinctness to which there
is nothing analogous in the material world. The unity of
different modes of consciousness with each other 1s
expressed by saying that they are phases in the life
history of the same conscious individual—the same self or
“I” If I believe that a certain ship has been lost with
all on board, and if I also believe that X was on board,
the two beliefs are connected as modes of my conscious-
ness, and it is possible for me to proceed from them to
the further belief that X must have been drowned. On
the other hand,if I believe only that the ship has been
lost, and if someone else believes only that X was on
board, the two beliefs are not connected as modes of the
same individual consciousness; there is no possibility of
either of us making the inference that X must have been
drowned.

The unity of consciousness is clearly implied in such
pairs of correlative terms as expectation and disappoint-
ment, trial and failure, desire and satisfaction, purpose
and fulfilment. An expectation can be disappointed only
on condition that both expectation and disappointment
fall within the unity of the same consciousness: the
disappointment can be experienced only by the individual
who formed the expectation. Similarly with the other
pairs of correlatives.

All recognition ultimately involves unity of conscious-
ness. A man is seen on one day and again seen on the
next day. If it is one person A who sees him on Monday
and another person B who sees him on Tuesday, this does
not of itself yield the possibility of B identifying the man
seen on Monday with the man seen on Tuesday. For this
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it 1s necessary that the same individual B who saw him
on the first day should see him again on the second. The
two perceptions must be owned by the same self; they
must fall within the unity of the same individual con-
sciousness,

The unity of consciousness is radically different in its
nature from any unity which can belong to a material
thing. Every material thing is extended in space and
therefore consists of parts spatially external to each other
and spatially separable from each other. It is divisible
into component portions, each of which exists independently
as a material thing or parcel of matter in the same way
as the whole which is constituted by their union. The
cup, for instance, which I hold in my hand is apprehended
by me as one thing; but the separate subsistence of its
parts as distinet bodies i1s forcibly brought home to me, if
it falls on the floor and is broken in fragments.

On the contrary, the unity and distinctness of an
individual consciousness is not thus composed of parts,
each possessing independently a separable unity and
distinctness of the same kind. It cannot be broken into
fragmentary thoughts, feelings, and volitions, or fragments
of thought, feeling, and volition, each persisting, like the
pieces of the cup, when I have ceased to think, feel, and
will. A material thing is composed of material things;
but a conscious self is not composed of conscious selves.

§ 5. The Mind or Soul.—Psychology is concerned with
modes of consciousness as connected within the unity of
consciousness. But we have been unable to speak of modes
of consciousness and their unity without reference to a
conscious individual, a mind or self which owns them,
and which we name whenever we use the personal pro-
noun “I.” Here we are confronted by the question:—
What 1s this mind which owns consciousness in distine-



14 PSYCHOLOGY. [CH. 1.

tion from the consciousness which it owns? Now this
inquiry may be interpreted in two ways. It may mean :—
Has the mind other attributes besides consciousness, and
if so, what are they ? In this sense the question is per-
fectly legitimate, and we shall presently deal with it so far
as is required for psychological purposes.

But this legitimate inquiry is sometimes confused with a
metaphysical problem which the psychologist is in no way
bound to consider. It is sometimes confused with the
general problem of the distinction and relation between
that which possesses attributes and the attributes which
it possesses, between the substance to which qualities
belong and the qualities which belong to it. The difficulty
here is to say what the substance is otherwise than by
assigning its qualities, whereas the question is:—* What
is the substance as distinguished from its qualities?” “If
anyone,” says Locke, “ should be asked, what is the subject
wherein colour or weight inheres, he would have nothing
to say, but the solid extended parts: and if he were
demanded, what is it that solidity and extension inhere in,
he would not be in a much better case than the Indian . . .
who, saying that the world was supported by a great
elephant, was asked what the elephant rested om; to
which his answer was, a great tortoise. But being again
pressed to know what gave support to the broad-backed
tortoise, he replied, something, he knew not what.”
Similarly, whenever we are called on to say what a thing
is apart from its states, activities, relations, capacities, and
other attributes, we are reduced to the position of Locke's
Indian. This must be so, because we are required to
describe the nature of a thing, and are at the same time
forbidden to refer to what alone constitutes its nature.

Are we then to give up using the distinction between
attributes and that which possesses them 7 This is plainly
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impossible ; for we must use the distinction in order to be
able to think at all. All ordinary thought and conduct
mvolves it ; common sense and science cannot stir a step
without it. Hence whatever account we ultimately give
of it must explain and not overthrow its validity and value.
If, for instance, we say that the being to which attributes
belong is nothing but the totality of the attributes them-
selves, we must hasten to add that the way in which the
attributes are connected with each other is unique; and if
we are called on to assign the distinctive nature of the
unity which they form with each other, we can discover no
possible way of adequately describing it except by saying
that they are all attributes of the same thing. Thus, this
explanation, which is probably correct, leaves the ordinary
working distinction between the thing and its attributes un-
touched. It permits and demands that common sense and
science shall for their special purposes go on using it as
they did before critical reflection about it. If this were
not so the result of critical reflection would be self-con-
demned.

This applies to the special case of the mind in relation to
modes of consciousness and whatever other attributes we
may find reason to ascribe to it. Hence it is wrong to
say, as some writers do, that Psychology is not the science
of mind, but only of mental processes or states. This
suggests that we can deal with mental processes or states
without reference to their being the processes or states of
some consclous Individual, some “I” or self. But noone
has succeeded or can succeed in doing this, and if anyone
did so he would only falsify the facts.

It may be suggested that the subject of consciousness is
really the brain, and that in Psychology we ought to proceed
on this assumption. Now we need not here discuss the
truth of this position. It will be sufficient if we inquire
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what it must be taken to mean if it is to be rendered
intelligible.

Approaching the question from this point of view we
discover that what is meant cannot be that there is not a
mind. It can only be meant that the same thing which is
a mind is also a brain ; that on account of its possession of
certain attributes we name it a material thing, and that
on account of its possession of certain other attributes we
name it a mind. But the bodily aspect of its nature
remains radically distinet from the mental. Thought and
feeling must be recognised, on any view, as fundamentally
different from any material process, and the motion of
the atoms and molecules of the brain as fundamentally
different from thoughts and feelings. The difference is so
radical that no knowledge of the constitution of the human
body, however precise and exhaustive, could, of itself,
yield any clue whatever to the existence of modes of con-
sciousness connected with it. Even if the brain of a man
“ could be so enlarged that all the members of an Inter-
national Congress of Physiologists could walk about
inside his nerve fibres and hold a conference in one of his
¢ ganglion cells,” their united knowledge and the resources
of all their laboratories would not suffice " ! to enable them
to discover a feeling or sensation or perception or idea or
belief or anything which can properly be called a mode of
consciousness or a mental fact. In particular, they would
utterly fail to discover any connection of brain-states
or processes with each. other bearing the most distant
resemblance to that unity of individual consciousness
which can be expressed only by saying that different modes
of eonsciousness are owned by the same self or “ I.”

1 This illustrative hypothesis is borrowed from Mr. MeDougall,
Dody and Mind, p. 352.
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On the other hand, it is equally clear that no examination
of mental facts could ever suggest that a conscious indi-
vidual is a material thing, or yield any knowledge concern-
ing material oceurrences. No scrutiny of modes of conscious-
ness can reveal the existence of a brain or its anatomical
constitution or the processes which take place in it.
Information on this point is first acquired when the skull
1s opened so that the pulpy mass within it can be seen
and felt. Apart from this, conscious individuals might
have thought, felt, and willed and known about themselves
and each other without ever suspecting that they had
brains at all.

It thus appears that even if the being which is a mind
18 also supposed to be a body, yet the mental aspect of its
nature is so distinet from its bodily aspect that each
requires separate and independent investigation. Know-
ledge concerning the mind does not of itself include or
conduct to knowledge concerning the body as such.
Knowledge concerning the body does not of itself involve
or conduct to knowledge concerning the mind as such.
Hence Physiology and Psychology are radically distinct
sciences, each dealing with its own proper subject-matter.
As each advances independently, it becomes increasingly
possible to compare their results, so as to determine how
purely physiological facts and purely psychological facts
are related to each other. There thus arises a borderland
science, which is called Physiological Psychology. In this
science Physiology and Psychology co-operate, and both
receive from it light and guidance in their own special
domains.

It must not be supposed that because I have discussed
the implications of the view that the beimg which is a
mind is also a brain, I therefore mean to endorseit. There

is a strong case, based on the results of Physiological
PSYCH. 2



18 PSYCHOLOGY. [cH. I

Psychology as well as on metaphysical considerations, for
an alternative hypothesis according to which the subject of
mental attributes has a distinet existence from the body or
any part of it, and the relation between them is one of
constant and intimate interaction and co-operation.! The
point which I am here urging is that whatever view we may
take on this question we must still recognise that there is a
mind and not merely mental states and processes. Whether
that which is a mind is or is not also a portion of matter
is a further problem which need not be decided in our
initial account of the province of Psychology.

§ 6. Mental Dispositions.—We now pass to a very im-
portant question. Does what is mental merely consist in
consciousness and its various modifications? Or does
the constitution of an individual mind include also un-
conscious states and processes? In order to make this
question intelligible we must at the outset fix on some
criterion which shall enable us to distinguish between what
is mental and what 1s not. The only possible point of
departure lies in the definition of a mind as a conscious
individual ; whatever else we may regard as mental can
only justify its claim to be so regarded through its con-
nexion with conscious states and processes. It must be
such that its nature cannot be conceived except as con-
stituted by its relation to the life history of az individual
CONSCIOUSNEss,

It may help us to understand this better if we begin by
considering an amnalogous case drawn from the scientific
view of the material world. For the student of physical
science matter is primarily what has extension, position,
and motion in space. In particular material process

! This view has been brilliantly expounded and defended in Mr,
MecDougall’s recent book, Body and Mind.
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primarily consists in motion. But the student of physical
science is constantly compelled to recognise other attributes,
besides these, as belonging to the nature of matter. He
has, for instance, constantly to recognise the existence of
mass and energy. Under certain conditions a ball of gold
is set in motion, and its motion has a certain velocity :
under otherwise precisely similar conditions a ball of iron
of the same size is set in motion; the ball of iron then
moves more qumkly than the ball c-f gold of exactly equal
bulk. Itsvelocity is two and a half times as great. What
makes the difference? The student of physical science
can only say that it is somehow due to a difference in the
nature of the two bodies, the ball of gold and the ball of
iron. This difference he names a difference in their mass,
and he says that the mass of the ball of gold is two and a
half times as great as the mass of the ball of iron. Now
the point to be noticed is that mass for the physicist
18 not anything positively and directly observable and
describable like the actual motion of a body. It is mllv
inferred from its effects, and it is conceivable only i
relation to its effects. It is conceivable only as being thmt
which makes a certain traceable and definable difference in
the behaviour of bodies under otherwise similar conditions.
What the physicist calls energy is an entity of a similar
type. A man carries a stone to the top of a hill. Inas-
much as he overcomes the resistance due to the weight of
the stone, he is said to do work upon it; to do work is to
overcome resistance. Now when the stone has been carried
to the top of the hill it has thereby itself acquired a
capacity of doing work equivalent to that which was done
on it in carrying it there. If it is allowed to drop down
the hill again it may break a man’s head on the way and
make a dint in the earth when it reaches the bottom;
besides this, it also generates heat in colliding with or
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rubbing against the objects which it encounters on its way.
This capacity for doing work is attributed to the stone
even while it is lying idly at the top of the hill. Itisthen
called potential energy, or energy of position. What then
is this potential energy ?

It is not anything positively observable or imaginable
like shape, position and motion. It is conceived only
either as the mere possibility of abody or system of bodies
doing work, or as being something, otherwise indefinable,
on which this possibility depends. We need not here stay
to discuss which of these alternatives is the right one.
But it is important for our purpose to note that whether
or no energy is a mere possibility, the student of physical
science is continually compelled to speak of it and think of
it as if it were something actual. It is for him something
which is continually being communicated from one body
or system of bodies to others almost as if it were a flud
poured from one vessel into another. Further, on being
thus transferred it is also transformed in its nature. It
may assume the form of mechanical energy, electrical
energy, radiant energy, magnetic energy, energy of mole-
cular condition, or energy of heat. Further, in all its
redistributions and transformations, it is regarded as con-
stant in quantity. In all its redistributions and trans-
formations it undergoes neither increase nor diminution.

Now in Psychology we cannot proceed without con-
stantly recognising the existence of unconscious factors
connected with consciousness in a way comparable to the
way in which mass and energy are connected with motion.
The general name for such unconscious factors is *“ mental
dispositions.” What is meant by a mental disposition
may be illustrated by taking any case in which a previous
experience contributes to determine the nature of a present
experience. I meet a man to-day; I do not think of him
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until I meet him again after the lapse of a week or a
month. But when I meet him again my consciousness in
relation to him is different from what it would be if T were
then seeing him for the first time. In particular, it differs
inasmuch as I recognise the man as being someone whom
I have seen before. This is due to my having in fact seen
him before. But my seeing him before is a transient mode
of consciousness which ceased to exist, as such, a week or a
month ago. How then can it exert any modifying influ-
ence on my present consciousness when I see him again ?

Plainly, if my previous perception of the man, when it
had ceased to exist as an event in my conscious history,
had also ceased to exist altogether so as to leave no trace or
vestige of itself behind, my present consciousness, when I
see the man, would be just the same as if I were seeing
him for the first time. We must, therefore, assume that
in ceasing to exist as an actual mode of consciousness it
has continued existence as a persistent condition of possi-
ble consciousness, or as a persistent possibility of con-
sciousness which may come into operation to determine the
actual course of my experience whenever a suitable occa-
sion arises. The oceasion need not, of course, be a fresh
perception of the man. If he has been introduced to me
by name, then when I hear the name a week after, in the
absence of the man, the idea of him may thereby be
recalled, including, perhaps, a mental picture of him. The
mere sound of the name will not of itself account for this.
It is necessary also to take into account the abiding after-
effect of the previous experience in which I was introduced
to the man.

By far the greater part of our mental acquisitions are
owned by us as mental traces or dispositions and are not
present in the form of actual consciousness. When a person
1s sald to know mathematics or to retain in his memory
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the events which happened a year ago, it is not meant that
all the mathematical propositions which he knows or all
the events which he is said to retain in his memory are
actually present to his consciousness. He need not be sup-
posed to be actually thinking of mathematies or the events
of the past year at all. What is meant is rather that he
is capable of recalling to mind the mathematical proposi-
tions or the past events when occasion arises, and also that
these previous mental acquisitions contribute as occasion
arises to influence in other ways the subsequent course of
his conscious life history.

We may regard mental dispositions as constituting a
sort of mental structure which is constantly being formed
and modified by conscious process and is in its turn con-
stantly contributing to determine and modify subsequent
conscious process. “ We are able to discover a number of
general laws of this structure and (its) operation, and to
describe how it gradually grows, every moment of conscious
life leaving it altered in such a way that its influence upon
later coming parts of the stream of consciousness is
modified until its structure and its influence upon con-
scious life becomes exceedingly complex. But as com-
pared with consciousness itself this conditioning factor . . .
1s relatively stable and unchanging.” !

The onward flow of thought and experience depends in
every moment of its course on the co-operation of an
organised system of conditions which have indeed been
formed in and through bygone conscious experience, but
which are not themselves present in or for consciousness.
Consider, for instance, the process of recollecting a name.
The endeavour to recollect is a conscious process, but its
success or failure depends on other factors. It depends,

! McDougall, Body and Mind, p- 165.
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for instance, on the trace or disposition formed in the
course of previous conscious experiences in which the
name has occurred. Conditions connected with this trace
or disposition determine whether the name will be recalled
at once, or after prolonged effort, or not at all. It may
happen that we fail to remember the name while we are
trying to do so, and that it suddenly emerges into con-
sciousness after an interval during which we have been
occupied with other matters or have been asleep. This
implies that our conscious effort to remember has set going
an unconscious process which continues after the conscious
effort has ceased and terminates in the actual emergence of
the name into consciousness.

Now, what holds good in this instance of recollecting a
name holds good generally throughout our mental life.
Whether my thoughts come to me quickly or slowly, easily
or with difficulty, they come to me only through the co-
operation of conditions which are not discoverable by any
analysis of my consciousness. My conscious activity is
never the sole factor involved. It always appeals, so to
speak, to something else and awaits the result, which may
or may not be such as it requires.

Let us take two more illustrations. I happened recently
to be talking to a friend about the Covenanters. He
stated that in the novel Old Mortality Scott had said that
the Covenanters “ had nothing human about them except
their walking on their hind legs.” I expressed doubt as
to the passage occurring in Old Mortality. My friend con-
sulted the book but could not find the words in it. The
next morning he came to me with the passage copied out.
Some time after I had left him and after he had ceased to
think of the topic we were discussing, he found himself
turning to his shelves and examining not Old Mortality
but Lockhart’s Life of Scott, He then turned to the right
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page and found what he was in search of in one of Scott’s
letters.

My other illustration is taken from the frequent ex-
perience of authors in the practice of literary composition.
“My ideas,” wrote Rousseau, “group themselves in my
head with incredible difficulty : they move about obscurely,
they ferment to the extent of upsetting me and giving me
heart beats, and in the midst of all that emotion I see
nothing clearly : I could not write a single word, I must
wait.” The same with Flaubert, “ I am in a rage without
knowing why ; my novel, may-be, is the cause. It does
not come, all goes wrong ; I am more tired than if I had
mountains to bear; at times I could weep. . . . I have
spent four hours without being able to write a phrase.” !
The vague mental excitement in such cases involves com-
plex processes taking place among psychical dispositions,
and it is through these complex processes the final result
1s determined—the pages of lucid, definite and orderly
words, sentences and paragraphs to be found in the
books of these authors,

We may now briefly reply to three questions:—How do
we know that mental dispositions exist ? What are they ?
Why do we regard them as mental facts? We know of
their existence through their effects, through their indis-
pensable function as factors conditioning the flow of con-
scious life. In like manner mass and energy are known to
the physicist only as being indispensable factors con-
ditioning the motion of bodies in space.

Lo the question, What are they ? it is sufficient to reply
that their nature is defined for us by their function and
their origin, by the way in which they condition the flow

! Binet, Année Psychologique, 1894, pp. 79 and 80. Quoted and
translated by Jusserand, Proceedings of British Academy, 1911-
1912,
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of our conscious life, and by the way in which they are
themselves produced and modified by conscious processes.
The physicist can give only the same type of answer to the
question, What are mass and energy? These are for
him only entities which condition in certain definite ways
the course of material process consisting in the motion of
bodies in space. In metaphysics such answers might be
regarded as unsatisfactory, for metaphysics aims at ulti-
mate and complete truth. But psychology does not
attempt to solve metaphysical problems. Its special pro-
vince is merely to give a systematic account of the laws
and conditions of the life history of individual minds,

As for our reason for classing dispositions as mental
facts we may again refer to the analogous case of mass
and energy. For the student of physics mass and energy
are physical facts because for him their whole meaning and
significance lies in their relation to material occurrences,
the motion of bodies in space. Similarly, for the student
of psychology dispositions are mental facts because for
him their whole meaning and significance lies in their
relation to consciousness and its various modifications. Tf
the physicist were assured that energy is really some-
thing psychical, as it possibly may be, this piece of informa-
tion would be irrelevant for him as a physicist. He would
still for the purposes of physical science be bound
primarily to regard it in its relation to material process,
and therefore as itself material. It would not cease to be
a material fact for him merely because he had reason to
regard it as also a psychical fact. In like manner even
though it were admitted that mental dispositions are also
physical facts, they do not cease for the psychologist to
be mental facts.

It 1s from this point of view that we must approach the
doctrine that mental dispositions are in reality physio-
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logical dispositions. It is true that there are physiological
dispositions. Processes taking place in the brain leave
behind them modifications of the brain substance which con-
tribute to determine the nature and oceurrence of sub-
sequent brain processes. Such physiological dispositions
are, of course, physical existences. They are so because
they are conceived merely as resulting from material pro-
cesses and as factors determining further material processes.

Now it has been held by many authorities that what we
have called mental dispositions are really identical with
physiological dispositions. The question here raised is
logically the same as that with which we have already dealt
in examining the view that the mind is really identical with
the body. Even supposing that that which is a physiological
disposition is also a mental disposition, yet these two
aspects of its nmature are so distinet that they can be
examined separately and must be examined separately
before we can proceed to investigate the relation between
them.

Besides dispositions which arise as traces left behind by
previous experience, there are also congenital predisposi-
tions, innate aptitudes and propensities. Some men, for
instance, are born with a native bent for music, others
for mathematics. Such innate endowments consist partly
in an original capacity for feeling interested in certain
directions, partly in original power of rapidly learning and
firmly retaining what has been learned.

Differences of congenital equipment are very evident
when we compare with each other animals belonging to
different species. The special interest which a kitten,
without previous relevant experience, shows in a dangling
ball of worsted is totally absent in the case of a rabbit.
The propensity and ability of a starling to imitate sounds
is not found in the canary. “The twilight which sends the
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hens to roost sets the fox to prowl, and the lion’s roar
which gathers the jackals scatters the sheep . . . Out of all
the manifold changes which a given individual experiences
only a few are the occasions of such decided feeling as to
become possible objects of appetite and aversion.” !

What special experiences have this exciting effect
depends primarily on congenital predispositions.

! J. Ward, article on ‘ Psychology,” Encyclopaedia Britannica,
11th ed., Vol. 22, p. 552.



CHAPTER II.

——

Tare DAaTA AND METHODS OF PSYCHOLOGY.

§ 1. The Basis of Psychology in Pre-scientific Know-
ledge.—All the special sciences grow out of the common
matrix which is supplied by that ordinary pre-scientific
knowledge of the world which we call common sense—the
knowledge possessed by the “plain man” or * the man in
the street.” They are special developments of that practical
acquaintance with things and their behaviour which is
acquired by all of us in the course of daily life. Psychology
is no exception. It has for its primary basis the pre-
scientific knowledge which we all of us possess of what
passes in our own minds, together with that knowledge of
what passes in the minds of our fellow-men on which the
possibility of social intercourse and social co-operation
depends.

As members of society, we are constantly gathering and
seeking to gather from the outward behaviour of other
members of society, from their gestures, attitudes, words,
and actions, a knowledge both of their transient mental
states and processes and of their more permanent mental
dispositions—of their passing emotions, desires, thoughts,
and volitions, and of their abiding and habitual ways of
thinking, feeling, and willing. In this manner each of us
acquires in ordinary social intercourse a knowledge of mental
facts and laws sufficient for the practical purposes of our
daily lives.

8



§1] DATA AND METHODS OF PSYCHOLOGY. 20

Such practical knowledge of mankind is not a knowledge
of matter and material occurrence. It is pre-scientific
Psychology, not pre-scientific Physiology. It is not a
knowledge of what passes in human brains, but of what
passes In human minds. It does not even pre-suppose that
there are such things as brains. It is, essentially, a know-
ledge of mental facts which are not and cannot be seen,
felt, or handled. What interests us in our fellow-men is
not so much their bodily existence as the conscious life which
1s connected with their bodily life.

This pre-scientific psychology is not primarily intro-
spective in its general tendency. The conscious individual
does indeed to some extent take note of what passes in his
own mind. But as his controlling interest is social, he is
primarily concerned with the minds of others, and with
himself only in relation to others. For all of us, the
awareness which we ordinarily have of ourselves is in-
separably connected with the thought of other selves as
variously related to us in the way of social intercourse.
As the social situation varies, there is corresponding vari-
ation in the self-consciousness of the individual. The
schoolboy’s view of himself differs according as he is in
the company of his school-master, or his play-fellows, or
his mother, or his little sister. Consider the change which
passes over a man’s self-consciousness when he finds his
joke met by chilling silence instead of the anticipated peals
of laughter. In general, as we see our own faces only as
revealed in reflecting surfaces, so we think of ourselves, for
the most part, as mirrored in other minds, and it is,
primarily, the mental life of others rather than our own
which engages our interest and attention. Deliberate
introspection undertalken for its own sake is in general a
comparatively late development,

There is, however, a difficulty which requires to be noticed
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here. We must recognise that our only key to the mental
life of others is ultimately to be found in our own. We
cannot directly feel another man’s emotions or think his
thoughts. Hence our interpretation of his outward be-
haviour as meaning occurrences going on in his mind must
ultimately be based on our own individual experience. In
thinking of what passes in a mind other than our own we
must apprehend it as more or less similar and contrasted
with or otherwise related to modes of our own conscious-
ness. We have, then, to reconcile two positions which may
at first sight appear to conflict with each other: (1) That
initially our knowledge of others develops in advance of
our knowledge of ourselves. (2) That we can construe
the outward behaviour of others as expressing their con-
scious life only on condition that we have ourselves lived
through or are living through similar or related experiences.

The solution of this problem depends on a distinction
which I have already referred to, the distinction between
having an immediate experience and knowing or thinking
about i1t. It is one thing to live our conscious life, it is
another to take express notice of our modes of conscious-
ness o0 as to recognise their nature, classify them, deseribe
them, raise questions about them, or make judgments about
them—even the judgment that they exist or occur. As 1
have already pointed out, when a man’s attention is com-
pletely engrossed by its object, he does not attend to his
own attention as he attends to the object. Similarly, to
desire something is distinet and separable from reflection
on the state of desiring. The same holds for all properly
subjective modes of consciousness.

It might be supposed that this is otherwise with
sensations, inasmuch as these are primarily objective. But
it must be remembered that there are two ways of attending
to sensations. We may attend to them as a necessary part
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of the process of attending to external objects and their
qualities and relations, or we may attend to them as being
immediate experiences of the individual in contrast to
what exists or occurs in the material world. Now initially
our attention is given to sensations in the first way rather
than the second. We are mainly interested in them, not
as being modes of our own private experience, but as con-
veying information concerning the existence and nature of
material things. And this remains our prevailing attitude
to the end. When I see a horse or a tree I experience
visual sensations, but I take note of them only in the act
of attending to the horse or the tree. I do not wusually
reflect on my own sensations as immediate experiences.
This is more likely to occur when I am observing the
behaviour of another person. When, for instance, I see
another man shivering while I am warm and comfort-
able, I contrast his feeling of cold and discomfort with
my feeling of warmth and comfort under similar external
conditions.

It is on this distinction between living our conscious life
and reflection concerning it that the solution of our problem
depends. In order that we may be able to enter into the
experience of others, it 1s indeed necessary that we have
similar or related experiences of our own. But it is not
necessary that there should be a prior stage in which we
reflect on these experiences, take note of them, name,
deseribe, or analyse them.

Take, for example, an excited spectator of a game at
football. His sympathetic excitement finds vent in move-
ments of his own, imitative of those of the players. There
exists in his mind an experience of activity corresponding to
theirs and more or less like theirs. Through this experience
he enters into theirs; he brings home to himself how they
are feeling. But he is not at all attending to his own
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mental states, as such, to his own immediate experiences.
By means of these experiences he apprehends what is
going on in the minds of the players. But he is not
taking notice of what is going on in his own mind.
Probably he is not even aware of his own imitative gestures.

This case may be taken as typical of what is primarily
our normal procedure in taking cognisance of the mental
processes of others. Youseeaman fall. You know more or
less what he feels like in falling, because the sight suggests
corresponding experiences of your own. But you do not
go through the process of saying: “I feel in a certain way
when I fall; this man is falling ; therefore, he has corre-
sponding experiences. e is a tall and heavy man ; there-
fore these are more intense and in some respects different.”
Similarly, in reading a play or a novel you sympathetically
follow the thoughts and feelings of imaginary person-
ages ; this you are able to do ultimately because you have
had kindred experiences of your own; but it is not essen-
tial that you should previously have reflected on these
experiences of your own, still less that you should expressly
recall them and think about them at the time when you
read the novel or see the play.

§ 2. Presuppositions of Pre-scientific Psychology.—The
presuppositions on which the possibility of pre-scientific
psychology depends are fundamentally the same as those
on which scientific psychology depends. The data are
ultimately of the same kind and they are used in funda-
mentally the same way. The difference is only the
difference between common-sense knowledge and scientific
knowledge. Scientific knowledge i1s a development of
common-sense knowledge, distinguished by a more purely
theoretical interest and by its systematic thoroughness
and precision,

What then are the essential presuppositions of that
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knowledge of our own minds and of the minds of others
which each of us acquires in the course of ordinary life ?

One necessary postulate plainly is that mental states and
processes as they occur in individual minds exhibit a
systematic order in conformity with rules of more or less
generality, and that this order is uniform in different
minds, varying only in its expression according to the
varying conditions of special cases. We all in daily life
expect that a person whom we have frequently and recently
met will be able to recognise us when he sees us again.
We anticipate that, in general, a man will be disagreeably
affected 1f someone treads heavily on his toe or if he
suddenly loses all his money. Weassume that the persons
around us are pursuing definite ends and in consequence are
endeavouring to possess themselves of the means to those
ends and to utilise such means. On every hand we find
more or less permanent institutions which presuppose
uniform and predictable behaviour on the part of large
groups of human beings, e.g. the railway system, ships,
post offices, colleges, churches, and business establishments
of all kinds. Our whole social system presupposes that
there 1s a systematic order more or less uniform in different
individual minds, though variously manifested under vary-
ing conditions,

In the second place, it is an essential postulate of pre-
scientific psychology that the mental states and processes
of human beings are connected in a more or less regular
way with their bodily behaviour, Thus, if we see a man
going through the act of throwing a stone in a certain way
into the water, we assume that he wants to malke * ducks
and drakes.” If a person without any kind of compulsion,
regularly attends a course of lectures we assume that he
1s interested. Our only means of gaining insight into the
mental life of others is through interpretation of their

PSYCH. 3
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bodily actions, attitudes, and words. The logical pre-
suppositions on which this procedure is based is that
bodily behaviour is connected in a more or less uniform
way with mental facts.

The two postulates which I have so far considered are
similar in nature to those which underlie our knowledge of
the material world. They merely require that the general
principle of the uniformity of nature shall be applicable
within the domain of psychical existence. But when we
consider the special nature of the order which we seek to
discover in the domain of mind, it becomes evident that
this differs essentially from the order of the material world
as such, The order of the material world is fundamentally
mechanical ; the order which pervades and unifies the life
history of individual minds is fundamentally teleological.
The material world is a world in space, and physical
occurrences are through and through determined by spatial
relations, and themselves consist in changes of relative
position in space. But conscious individuals, as such,
and the varying modes of their consciousness are not
in space. The controlling concept by which we appre-
hend the unity of their life history canunot be that of
space and spatial relations. It is rather that of the direc-
tion of mental processes towards ends. When we inquire
why a person does this or that we are satisfied when we
discover that he does it because he wants something either
as an end in itself, or as a means to some further end.

§ 8. The Data and Methods of Scientific Psychology.—
The data of scientific psychology are essentially of the
same nature as those of pre-scientific psychology. They
are obtained through the individual's reflective appre-
hension of what passes in his own mind and also through
observing and interpreting the behaviour of others and in
general their bodily as indicating their conscious life. What
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distinguishes psychology as a science is that it carries out
its researches in a far more precise, systematie, and
thorough-going way than is needed for the purposes of
daily life. In daily life knowledge is mainly pursued in
order to meet practical needs. But it is the distinctive
aim of science to elicit from its data principles of the
highest possible generality and to exhibit these principles
as connected with each other in a systematic unity.

For this purpose both introspection and observation of
others must be carried out in a deliberate, methodical and
systematic way, and must be throughout controlled and
directed by interest in definite questions of theoretical impor-
tance for the advancement of the science as a whole. This
leads to the use of methods of scientific experiment and
to the attempt to obtain quantitative results wherever such
procedure is possible and useful. It also leads to a vast
extension of the range of inquiry so as to include the
accurate study of young children, animals and uneivilised
races ; also to the study of abnormal mental conditions
such as insanity or the hypnotic trance, or the deprivation of
one or more of the senses. Further, in considering bodily
life as evidence of mental life, scientific psychology has to
take account not only of obvious external behaviour, but
also of the internal constitution of the body and its pro-
cesses as revealed to physiological research; in particular,
it has to take into account the anatomy and physiology of
the sense-organs and the nervous system.

We have to consider separately the two ways of ac-
quiring psychological data: (1) by self-examination, and
(2) by observation of others; we have also to say somse-
thing about the nature and use of scientific experiment
and of quantitative methods in Psychology. But before
proceeding to these topies it will be an advantage to draw
attention to a point of great significance for our whole
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view of the nature of psychological data, the fact that
these data include not only subjective states but also, as
inseparable from these, their objects, as such.

§ 4. Objects as Data.—To understand this, it is neces-
sary to bear in mind the psychological use of the terms
object and objective. Whatever any conscious individual
means or intends to refer to is an object for that indi-
vidual at the moment at which he means or intends to
refer to it. This is so, independently of the question
whether the object really exists or what kind of reality
belongs to it. A man dreams that he sees a blue horse.
There is no blue horse really there ; and it follows that he
cannot really see one. Nevertheless, the sensations and
other conditions of his dream irresistibly impel him to
think of a horse being actually present ; and the presence
of the horse, so far as he thinks of it, is an object for him,
in the psychological sense. If he does not know that he
is dreaming, he will in all probability not only think of
the horse being actually present, but will also believe that
it is so. It is an object not only of thought but of belief.
If he becomes aware that his dream is only a dream while
it is still going on, then, although the presence of the
horse continues to be strongly and vividly suggested by
his dream-imagery, he no longer believes but rather dis-
believes in it. It is an object of thought and of dis-
belief.

Now objects in this sense form always an essential part
of the data of Psychology. In describing a mind at any
stage of its development, it is not enough to say that
it has perceptions, conceptions, beliefs, hopes, fears,
desires and other immediate experiences ; we have also at
the same time to specify the objects which in these various
ways it is occupied with ; we have to specify what it is
that is present to its consciousness when it perceives, con-




§ 4] DATA AND METHODS OF PSYCHOLOGY 37

ceives, hopes, fears, believes, and so on. “I don’t know™
says J. M. Barrie, *“ whether you have seen a map of a
person’s mind.” He then proceeds to indicate what a map
of a child’s mind would be like ; and in doing so he gives
nothing but a list of objects in the psychological sense: .
“there are astonishing splashes of colour here and there,
and coral reefs and rakish-looking craft in the offing, and
savages and lonely glens, and gnomes who are mostly
tailors, and caves through which a river runs, and princes
with six elder brothers, and a hut fast going to decay, and
one very small old lady with a hooked nose. It would be
a very easy map 1if this were all; but there is also first
day at school, religion, fathers, the round pond, murders,
hangings, verbs that take the dative, chocolate pudding
day, getting into braces, threepence for pulling out your
tooth, and so on.”!  Now this inventory, supposing it be
correct, is a collection of data for Psychology; they are
data for the solution of the problem :—How did these
objects come to be objects for the child? How did they
get into his mind ? -

An indispensable part of the answer is to be found in
the fact that from his birth onwards he has been.con-
tinually receiving sensations, due to impressions on his
sense-organs. But this by itself is obviously quite in-
adequate. To account for the result there are also needed
manifold mental activities and processes together with the
deposit which they leave behind them in the way of mental
dispositions and linked systems of dispositions, deter-
mining and preparing the way for new mental develop-
ments.

As a result of these activities and processes and of the
dispositions which they gradually form, certain objects

! Peter and Wendy, p. 9.
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have come to exist for the child’s consciousness. It is for
the psychologist to show, as far as he may, how this
takes place. But in order to do this, he must start with
the result as a datum. The criterion of his success in
tracing the process is the success which he may meet with
in accounting for the product.

Take an example, which is used for another purpose
by Dr. Hutcheson Stirling. *“ When one morning the
day broke, and all unexpectedly before their eyes a
ship stood, what it was was evident at a glance to
Crusoe. . . . But how was it with Friday ? As younger
and uncivilised, his eyes were presumably better than those
of his master. That is, Friday saw the ship really the
better of the two ; and yet he could hardly be said to see it
at all.” . . . What to Crusoe was a ship “was to Friday
only . . .. an amorphous blur, a perplexing, confusing,
frightening mass of detail which would not collapse [into
a definite unity] and become single and simple for him."?
Here there is a difference in the object which exists for the
consciousness of Crusoe and that which exists for the con-
sciousness of Friday. Yet all other conditions are similar
for both of them, except that their mental history has
been different. It is for the psychologist to show how the
dissimilarity in their past mental history results in a
difference in the object presented to their consciousness
under otherwise similar conditions. It is at least his
business to do this so far as the result depends on general
psychological laws, conditions and processes.

The mere consideration of objects 18 not of itself useful
to the psychologist except in so far as i1t contributes to
supply a clue to the psychical processes and conditions
through which such objects have become present to con-

1 Text-book to Kant, p. 54.
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sciousness. Hence it is important to be able to compare
different stages or phases in the development of the objec-
tive content of mind in the race and in the individual.

From this point of view philology and anthropology
supply useful data to the science of mind. The products
of thought are embodied in language, so that the com-
parison of the vocabulary and of the syntactic structure
of different languages 1s a means of comparing different
stages of mental evolution. The comparative study of
the religious and other beliefs of primitive races has the
same kind of psychological value, and the same holds good
as regards their technical and artistic productions. Again,
apart from any reference to historical order, we may com-
pare the same object as it is presented to different minds,
or to the same mind under different conditions. This
course yields important results when we can assign definite
circumstances on which the variation depends. Thus, by
comparing space as it exists for persons possessed both
of sight and touch with space as it exists for the blind,
we may obtain valuable data for determining the part
played by visual experience in the development of this
perception. A flood of light is thrown on the conditions
of mental development in general by examination of the
cases of such abnormal individuals as Laura Bridgman or
Helen Keller.! Under the same head come the data sup-
plied by mental pathology, including cases of aphasia,
psychic blindness, and so forth. ?

! Laura Bridgman and Helen Keller were deprived almost from
birth of the senses of sight and hearing ; and yet both reached a
high degree of mental development. For Laura Bridgman see
Stanley Hall's article in Mind, O.8. iv., p. 149. TFor Helen Keller
see Mind, 0.8, xiii., p. 314, xiv., p. 305, and N.S. i., p. 574, ii,,
p- 280.

* Analytic Psychology, vol. i., pp. 9-11,
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Tt should be borne in mind that a presented object as a
datum of psychology need have no actual existence in the
real world. The solid figure seen in the stereoscope is not
actually present ; but it is none the less suggested to the
mind as if it were really perceived, and that is all with
which psychology has any concern. Its real presence
or absence is a matter of physical fact, not of psychical
fact. Its absence is important for psychology only because
it involves the absence of certain conditions which might
otherwise be supposed to be essential to the presentation
of solidity.

§ 5. Introspection.—To introspect is to attend to the
workings of one’s own mind and to our own immediate
experiences in a more or less systematic way. Instead of
merely perceiving or willing, we inquire how we perceive
or will, or how we come to perceive or will. A man shows
us a pretty chess problem and its solution. Neither his
mental attitude nor ours is introspective while he is telling
us about the problem. But suppose that he goes on to
describe how he came to invent the problem, or how he
came to discover its solution; he will then be describing
the workings of his own mind. He will speak of his dis-
appointment and perplexity, his renewed hopes, his despair
when all possible ways appeared futile. He will perhaps
tell us how the understanding of the whole problem
flashed upon him suddenly with the key-move, every ele-
ment in it then assuming its right place, so that his sub-
sequent mental activity became smooth and easy. All this
is introspection. Consider next an example from the
sphere of practice. A general gives an important order,
or a responsible statesman puts before the world a scheme
of policy. Neither the general’s order nor the statesman’s
scheme directly expresses psychical facts ; but if the general
begins to tell us how he was led to give the order, he
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will, in all probability, describe the process of his own con-
sciousness. He may tell us that his mind for a time
oscillated between alternmative lines of conduct; now one
appearing better, and now the other. He may tell us that
the state of indecision, where there was need for prompt
action, became unbearable ; and that he suddenly put an
end to it by fixing on one definite decision, without any
real conviction that it was the best. Or again, he may
describe how the decision emerged gradually out of his
previous hesitation, so that he awoke one morning with a
clear conviction that a certain course was the right one.

Introspection is a special development of explicit self-
consciousness. In this we may distinguish three stages.

(1) The mere transition from the objective to the
subjective point of view, as when a man, previously
engrossed in watching the waves beating on the shore,
begins to notice that he is watching them. This is the
most rudimentary stage of eaxplicit self-consciousness.
But even while the subjeet was wholly pre-oceupied with
an external object, we cannot affirm that he was without
any kind of self-awareness. What we ought rather to
say is that this self-consciousness was implicit. Himself
watching the waves formed part of the whole of which he
was cognisant before he expressly discerned it as a distinet
constituent of the whole. It is this separate discernment
of the self which constitutes explicit self-consciousness.
When it occurs after a previous state of absorption in
other objects, the self discerned does not appear as some-
thing quite novel which was in no way present to the
mind before, as when something previously unseen enters
into the field of vision, or a sound previously unheard
reaches the ears. In general explicit awareness of self
seems to be pre-conditioned by implicit awareness.

(2) The second stage of explicit self-consciousness
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involved is reflective, but not scientific. In it questions
are raised by the subject concerning the workings of his
own mind, but without reference to any scientific interest.
Such questions may take shape as follows:—Am I really
convinced or have I a lingering doubt? Am I feeling
only moral indignation or personal resentment also? Is
my mind really made up to do this or will I hesitate when
the moment for action arises? Am I feeling better?
What put this idea into my head ? Am T really enjoying
this picture or only pretending to myself that I enjoy it,
because it is generally praised ?

(3) The third stage is introspection as a scientific
method, directed towards the answering of questions of
theoretical importance for the advancement of our syste-
matic knowledge of the laws and conditions of mental
process. E.g. Can I will to do what T am fully convinced is
impossible ? Can I by an exertion of will bring myself to
believe this or that, when otherwise the evidence would
not convince me?  Can I at the same time be in a mixed
state of pain and pleasure? Can I attend to two dis-
connected objects at once? Do ideas ever arise in my
mind without being suggested by other ideas? What
kind of mental imagery do I use in thinking ?

Turning now to certain alleged obscurities, fallacies, and
difficulties of introspection, we may note at the outset that
these do not exist when the questions which it has to
answer are made sufficiently broad and simple. There is
no fallacy, obscurity, or ambiguity in the statement that
when I have toothache I dislike it very much, or that I was
afraid when I saw a white figure in a churchyard. There
is no fallacy or ambiguity in the statement that feeling
pleased is different from feeling displeased, or that when
we are fully convinced that an action is totally impossible
we cannot voluntarily determine to perform 1it. Facts of
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this kind can be observed with ease and certainty by
everyone. Now 1if introspection could only supply us
with such simple and obvious data, it would none the
less be of essential value. It would supply us with the
general terms in which to deseribe mental process. The
more precise determination of such process in detail might
be hypothetical, and dependent on other data as the ulti-
mate test of its correctness. To a large extent this is the
case. In this respect psychology is on a footing with
other sciences. If we ask for the actual observations of
the process of the gradual modification of inherited
characters on which the Darwinian theory was based, we
find what appear very slender foundations of fact for a
very large superstructure. There were the experiences of
the breeder, and very little more. The real data which
supported the weight of the theory consisted in the nature of
the actual products which the process was assumed to ex-
plain,—the actual constitution of animal and vegetable
species in their higher and lower forms.

The deliverances of introspection are not, however,
limited to such simple and obvious issues as we have
mentioned. TLike all other modes of observation, it is
capable of being immensely improved by systematic train-
ing and practice. The plain man, as Sidgwick calls
him, has, as a rule, no permanent and absorbing interest
in the workings of his own mind. His attention is mainly
engrossed by other objects. Thus, the introspective atti-
tude is unfamiliar to him. This unfamiliarity is the chief
reason why he seems so helpless when called on to observe
the finer details of his own mental operations. Like a
person passing from full illumination into a dimly-lighted
room, he can at first discern little; but in time his power
of discrimination may increase. By repeating his observa-
tions again and again, and comparing them with each other,
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he makes gradual progress. The result of previous
observation becomes the basis of a new advance. This is
of course in no way peculiar to introspection. A man who
is only beginning to observe in a systematic way fine
distinctions between tastes, smells, and colours, shows at
first the same helplessness. Advance is made as the cumu-
lative result of a series of successive efforts of attention,
each paving the way for the next. It is indeed a common-
place that the practised observer notices at once what the
untrained fail to see even when it is pointed ouf. But
besides individual practice there is yet another element in
the training of the introspective psychologist. He derives
immense help from the work of his predecessors. They
teach him what to look for, and how and where to look for
it. Thus what the introspection of one generation has
achieved becomes the starting-point for fresh progress
in the introspection of the next. The advance that has
actually been made in this way is immense.

Nevertheless, it must be admitted that there are certain
drawbacks attaching to the introspective process which
cannot wholly be overcome even by sustained practice and
systematic training. The most important drawback is
that the mind in watching its own workings must
necessarily have its attention divided between two objects,
—on the one hand, the mental operation itself which is to
be observed, and on the other, the object to which this
mental operation is directed. If I observe the process
of seeing, I must attend at once to what is seen, and
to the seeing of it. If I notice what takes place In
attending, I must both attend to something and also to
the fact that I am attending to it. Thus if the intro-
spective effort is sustained and strenuous, it is apt to
destroy the very object which it is examining. For, by
concentrating attention on the subjective process, we with-
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draw it from the object of that process, and so arrest the
process itself. Thus, introspection, when it is directly
concerned with a mental operation that is in itself more
or less absorbing, can only proceed by taking a series of
transient side-glimpses. This difficulty is, however, not
so serious as it appears; for, in the first place, retro-
spection is to a large extent free from it. By calling up a
process in memory immediately after it is over we are often
able to notice much that escaped us when it was actually
going on. In like manner the astronomer can call up
in memory the image of a star which has just passed before
hisvision; and can then notice details which had escaped
him at the moment of its actual appearance. In the next
place, we must bear in mind that it is not the isolated
observation which is of importance in introspective
psychology, but rather the accumulation of a vast number
of observations, each helping the others. Thus, what is
important is to acquire a general habit of alertness, a
perpetual readiness to attend to the workings of our own
minds whenever opportunities present themselves; and it
must be noted that opportunities are constantly presenting
themselves; the subject-matter which we have to observe
is perpetually with us. This may be set down as a grand
advantage of introspection, compensating in a high degree
for its drawbacks. Finally, introspection, to be effective
for the advancement of science, must, like other modes of
observation, be carried on by a number of experts in
co-operation. KEach must communicate to the rest his
own results, for confirmation or rejection. Thus, it is an
essential part of his business to state his results in such a
form that they can be tested by others. He must be able
to point out to others exactly where and how to look for
what he himself has observed. Thisis most easy when the
method of experiment, as distinguished from mere obser-
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vation, is followed, and constitutes one of the main advan-
tages of that method. Of course, what is true of one
individual, A, may not hold good of another, B; and B’s
inability to confirm A by his own experience should deter
A from setting down as true for all men, or most men,
what holds good only for some persons, possibly only for
himself.

The peculiar difficulties of introspection, it should be
noted, are mainly confined to the case in which what
we attempt to observe is a subjective state or process, such
as attending, willing, desiring or believing. The scrutiny
of the nature and behaviour of sensations is usually also
regarded as introspection. But it is not beset with the
same difficulties. The reason, of course, is that sensuous
presentations are themselves primarily objects. Besides,
the dependence of actual sensations on appropriate stimuli
malkes it possible to fix and detain them or to repeat them
at will by controlling their physical conditions.

Hence the examination of sense-experience is compara-
tively easy, and readily yields definite and trustworthy
results. On this account there is a tendency in some
psychologists to ignore or overlook the more evasive
subjective states and to recognise only sensations and
images as mental facts. This sensationalist bias is natural ;
but it results in a fundamentally false view of mental life,
and we must always keep on our guard against being
misled by it. It has been named by Dr. Ward “ presenta-
tionism.”

§ 6. Manifestations of Mental Process in Others.—No
one can directly observe what is passing in the mind of
another. He can only interpret external signs on the
analogy of his own experience. These external signs always
consist in some kind of bodily action or attitude. Thus,
when a man clenches his fist, stamps, ete., we infer that he
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is angry. When a dog wags its tail, we infer that it is
pleased. The knowledge acquired in this way must be
carefully distinguished from the verbal description an
individual may give of his own mental state. When a
man tells us that he is or was angry, he is not directly
expressing his anger, but his knowledge of his anger. He
is conveying to us the result of his own introspection.
This source of information is in no way peculiar to psycho-
logy. It does not differ from any other communication of
observed facts by means of words. What we here especially
refer to is the interpretation of signs which may or may
not be noticed or understood by the subject who displays
them. It may happen that the inference from the direct
expression of the mental state may contradict the subject’s
own assertion about it. He may show most unambiguous
symptoms of anger, and at the same time declare vehe-
mently that he is not angry.

In the case of the lower animals and young children, it
is impossible, and in the case of savages it is difficult, to
obtain verbal descriptions of their own mental states and
processes. This is partly because they either do not use
language, or use a language inadequate for the purpose,
and partly because they are not introspective. ~ Under such
conditions our only course is to rely on the interpretation
of the appropriate external manifestations of their mental
life. Interpretation becomes more difficult in proportion
to the difference between the mind of the psychologist and
the mind which he is investigating. The interpretation
must rest on some analogy between the two. But if the
analogy is only partial and accompanied by great diversity,
a constructive process is necessary, requiring critical
reflection on the nature of the problem and the data. It
is in his own.mind alone that the psychologist has the
constituent elements from which an interpretation can be
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framed. *“All depends on accurate resolution of his own
complex consciousness into its constituents, and on re-
compounding these in such a way and in such proportions
as to explain the nature and order of the signs which
indicate to him the mental processes of others.”' For
instance, he finds among savages a wide-spread belief in
the power of all kinds of irrelevant occurrences to influence
the fortunes of the person to whom they occur. This is a
prevailing tendency of savage thought; if the psychologist
looks for analogies in his own mental life, he will find
them few and far between. But they are not likely to be
wholly absent. There are moments in which he either
has been influenced or has felt strongly inclined to be
influenced by considerations in themselves as meaningless
as those on which the savage relies. The fall of a picture,
or the spilling of salt, or the presence of thirteen at table,
may make him uneasy in spite of reason. If he has ever
been carried away by the gambling impulse, he must have
been almost irresistibly prompted to regard quite irrelevant
details as having an essential bearing on his winning or
losing. In order to construct the mental state of a savage,
he must carefully observe and analyse these transient and
occasional mental attitudes in which he approximates to
savagery. He must then attempt to represent a mind in
which tendencies that, in him, are so overborne by other
conditions as to be transient and occasional, are unchecked
by opposing forces, and for that reason prominent and
permanent. It sometimes happens that a man is so
destitute of a certain kind of mental tendency himself
that he is unable to understand its presence in others.
Thus, Charles Lamb tells us that his friend George Dyer
could never be brought to say anything in condemnation

U Analytic Psychology, vol. i., p. 15.
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of the most atrocious crimes, except that the criminal must
have been very eccentric.

The besetting snare of the psychologist is the tendency
to assume that an act or attitude which in himself would
be the natural manifestation of a certain mental process
must therefore have the same meaning in the case of
another. The fallacy lies in taking this or that isolated
action apart from the totality of the conditions under
which it appears. It is par ticularly seductive when the
animal mind is the object of inquiry. The economy of a bee-
hive displays such ada.pta,tmn of means to ends as to suggest,
far-reaching prevision and political faculty of a human
kind in the bees. But it would be very rash to trust this
first impression. We must first consider all the other
actions of bees and similar insects; we must also examine
in detail how the individuals concerned severally perform
the separate acts which in their combination constitute the
orderly scheme of organisation of bee society. We shall
then find that the most essential modes of behaviour,
especially on the part of the queen-bee, are due to con-
genital tendencies, which operate independently of previous
experience. We must further take into account the
physical organisation of the bees. Their nervous system
differs so widely and in such a manner from the human as
to make us hesitate before ascribing to them so very large
a share of processes especially characteristic of human
beings. Finally, we find that the division of labour which
makes the bee community possible is directly determined
by congenital differences of physical organisation. The
queen-bee, the worker, and the drone differ not only in
their actual behaviour, but in their bodily constitution.
The bodily constitution is so pre-arranged by nature as to
be adapted for certain special functions. Here all analogy
with the political organisation of human beings brealks

PSYCH. 4+
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down. This isa typical instance. Thelesson to be learnt
from it is that in investigating the mental conditions of
persons or animals widely removed in their general cir-
cumstances and conditions from our own we must assume
an attitude of eritical suspense until we have taken into
account everything which can have a bearing on the
problem.

This warning is the more important because human
language is especially constructed to describe the mental
states of human beings, and this means that it is especially
constructed so as to mislead us when we attempt to describe
the workings of minds that differ in any great degree from
the human. The very implications of the words we are
almost compelled to use in describing what we suppose to
go on in the mind of a dog or a cat surreptitiously intro-
duce interpretations which may be quite false and often are
so. It is therefore above all things necessary in these cases
to criticise our language, avoiding popular phraseology,
and substituting technical terms with fixed meanings care-
fully defined. A horse, having had a feed at a certain
place on one day, stops of his own accord at that place on
the second journey. People say that it remembers being
fed there before, and infers that it will be fed there again.
In all probability these words with their human implica-
tions are quite misleading. Suppose that the driver of the
horse is a bibulous person, who takes a drink as a matter
of course whenever he comes to a public-house on the road.
In order to do this he need not go through the process of
explicitly remembering that he has had a drink ata public-
house before or of inferring that he can have a drink at a
public-house again. He simply has a bias to stop at
a public-house whenever he comes to ome. Probably
the horse’s act implies just as little of remembering or
inferring.
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§ 7. Experiment and Observation.—To experiment is to
observe under conditions which we have ourselves pre-
arranged. The pre-arrangement is intended to simplify
the issue that is to be decided, by excluding irrelevant con-
ditions, and by variously modifying and combining these
which are relevant. In this wide sense psychology has always
been to some extent experimental. What is especially
modern 1s the introduction of apparatus and of exact mea-
surement, such as are employed by the physical sciences.
Experiment may be used in connexion with any of the
modes of observation which we have described. It gener-
ally involves more than one of them, and often all three.
The primary question may be, what kind of object will be
presented under certain assignable conditions? A simple
illustration is afforded by the old Aristotelian experiment
of holding an object between the second finger and the
forefinger of the hand, not in their usual position, but
with the second finger crossing backwards over the
forefinger. Under these circumstances, there often arises a
perception of doubleness, so that we appear to be touching
two distinct objects instead of one. Here the question is,
what object appears to be perceived under the given con-
ditions? Is it single or double? We may also put a
question to introspection proper, and ask how far our
mental attitude resembles that which exists in ordinary
~ cases in which two objects are perceived by touch, e.g.
when two opposite sides of the same finger are touched.
In my own case, for instance, I find that when two
opposite sides of the same finger are touched, the appear-
ance of doubleness is more definite and unmistakable.
With the crossed fingers there is a certain sense of strange-
ness and hesitancy which is absent in the ordinary
perception of doubleness. Another case in which the
primary question relates to the presented object is that of
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the stereoscope. Here the conditions of perception are
pre-arranged by means of a special apparatus, and the
question is, what, under these conditions, is the nature of
the object apprehended ? Here, too, the introspective
inquiry may be also raised, if we ask whether our appre-
hension of the object is direct or due to a process of
inference. It is also possible to make experiments in
which the primary issue is introspective. Thus, we may
attempt to will something which we know to be impossible,
in order to find out whether we can do so or not. Or
again, we may deliberately attempt to attend simultane-
ously to two disconnected objects, with the view of dis-
covering whether attention can be so divided.

Finally, we may experiment on the connexion between a
mental state and its bodily manifestation. In this way,
it is possible to discover many subtle signs and symptoms
of mental process which evade ordinary observation. For
instance, variations in the circulation of the blood, and in
respiration, and in muscular power, accompanying various
phases of emotion, may be accurately measured by physical
apparatus. In principle, this kind of experiment often
oceurs in ordinary life. 'Whenever we say a thing or do a
thing to a person, in order to see how he will take it, we
are performing a psychological experiment.

It is clear that the experimental method does not dis-
close any essentially new source of psychological data. It
is only observation under test conditions, deliberately pre-
arranged for the purpose of settling a definite question.
It is not quite accurate to define it merely as observation
under test conditions. For test conditions may arise in
the ordinary course of things, without any deliberate pre-
arrangement on our part. All pathological cases come
under this head In such cases as those of Laura Bridg-
man or Helen Keller we have an opportunity of observing,
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under test conditions, what the sense of touch alone can
effect, in the absence of sight, hearing, smell, and taste.
But the test conditions are such as could not be pre-
arranged by the psychologist. He is not permitted to make
people blind and deaf from their birth in order to watch the
consequences.

The experimental method has often great advantages;
but it has also certain drawbacks. The very conditions
which we wish to investigate are often such as occur only
in the normal course of mental life, and are interfered with
by artificial arrangements. For instance, experiments on
the association of ideas labour under this defect. The
question which interests us is how the succession of ideas
18 determined in ordinary thinking. But experiment sub-
jects the mind to conditions which are quite remote from
those of the normal flow of thought. In experiment,
isolated words or other objects are successively presented
to a person, and heis called on to name the first idea which
each of them suggests to him. Thus, continuity of interest,
which is all-important in ordinary thinking, is excluded.
Another question in which the experimental method is
serlously defective is that relating to the mental imagery
accompanying the use of words. When we deliberately
select a word, and ask ourselves what imagery it calls up
in our minds, we are by the very process of our inquiry
interfering with the result. We are looking for mental
imagery, and we have no right to affirm that the imagery
which we find would be present if we had not been looking
for it. The only safe course in such a case as this is to
cultivate the habit of watchfulness, so that we may fre-
quently catch ourselves in the act of using words in a natural
manner in the ordinary course of thought. This perpetual
readiness to notice what is taking place in our own minds,
without deliberately resolving to do so, on this or that
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special occasion, is at once a most difficult and a most
necessary equipment of the introspective psychologist.
The special function of the experimental method has
been well stated by one of its most enthusiastic advocates,
Professor Titchener. “ An experiment is a trial, test, or
observation, carefully made under certain special con-
ditions : the object of the conditions being (1) to render
it possible for anyone who will to repeat the test, in the
exact manner in which it was first performed, and (2) to
help the observer to rule out disturbing influences during
his observation, and so to get at the desired result in a pure
form. If we say precisely how we have worked, other
investigators can go through the same processes, and
judge whether our conclusions are right or wrong; and if
we do the work in a fitting place, with fitting instruments,
without hurry or interruption, guarding against any
influence which is foreign to the matter in hand, and
which might conceivably alter our observation, we may be
sure of obtaining ‘pure’ results, results which follow
directly from the conditions laid down by us, and are not
due to the operation of any unforeseen or unregulated
causes. Experiment thus secures accuracy of observation,
and the connection of every result with its own conditions ;
while it enables observers in all parts of the world to work
together upon one and the same psychological problem.” !
§8. Quantitative Methods.—A science becomes more
exact in proportion as it deals with exactly measured
quantities. Of late years, a strenuous effort has been made
to measure the duration and intensity of psychical process.
What are called reaction-time experiments are intended to
measure the duration of simple mental operations. It is
agreed between two persons, the ‘experimenter’ and

U An Outline of Psychology, p. 35.
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the ‘ reactor,’ that on the occurrence of a certain sensory
stimulus! (given by the experimenter) a certain movement
shall be made (by the reactor).”? The time elapsing
between the occurrence of the sensory stimulus and the
execution of the movement in response to it is accurately
measured. The responsive movement may follow at once
upon the becoming aware of the effect of the stimulus,
or “be restrained until certain connections have been
formed in consciousness. In the former case, we speak of
a simple, in the latter, of a compound, reaction.”® The
simple reaction has two forms, the muscular and the
sensory. “In the muscular, ... .. the reactor is directed
to hold his attention from the outset upon the movement
which is to be made in response to the stimulus.” * 1In the
sensory, “ the reactor is directed to hold his attention from
the outset upon the sensory stimulus, and to withhold the
reaction movement until he has sensed that stimulus.”?
One result of these experiments is that the muscular
reaction occurs in a distinctly shorter time than the
sensory. When the attention of the reactor is fixed in
preparation for a coming sensation, he waits until he is
distinctly aware of the presence of the sensation before
reacting. On the other hand, in the muscular reaction,
the reactor, being pre-occupied with making ready for his
own reaction, need not wait till he is fully aware of the
presence of the sensation. Hence he becomes with practice
able to react before he has any distinet consciousness of it.
The stimulus, as soon as it begins to operate, produces
gimultaneously sensation and reaction. The time taken
by the simple reaction varies according to the nature of

1Such as the sound of a falling body. A sensory stimulus is a
stimulus acting on an organ of sense such as the eye or the ear.

2 Titchener, op. cit., p. 319.

3 Ibid., p. 320. ¢ Op. cit., p. 325. 5 Ibid., p. 323.
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the stimulus. The sensorial reaction to light lasts about
270-thousandths of a second. A thousandth of a second
i1s symbolised by the Greek letter o. The muscular reaction
to light lasts 180c. The sensorial reaction to sound lasts
2250, and the muscular 120c. The sensorial reaction to
pressure lasts 210¢ and the muscular 110c. ;

Accuracy of measurement is secured by special apparatus.
An electric clock or chronoscope, as it is called, marks
thousandths of a second. The production of the stimulus
sets this clock going. The finger of the reactor all the
time rests lightly on a button. The movement he makes
by way of reaction consists in a slight pressure on this
button, which immediately stops the clock.

In the compound reaction, various complications are
introduced. The reactor may be called on to discriminate
between two sensations, reacting only to one of them.
Thus he may be told “that he will be shown either black
or white, and that he is to react when he hasg cognised the
black as black or the white as white ; but he does not
know which of the two brightness qualities to expect in
each particular experiment.”! In this case he knows that
either white or black is to be looked for. The conditions
may be further varied, so that he has no definite knowledge
of the alternatives which are to be submitted to him,
although he is expected to react on one of them, and one
only. “Thus he may be told that he will be shown a light
stimulus, and that he is to react when he has cognised this
stimulus as a particular brightness or a particular colour ;
but nothing more explicit is said.” ?

The measurement of the intensity of psychical states is
attended by peculiar difficulties, due to the intrinsic nature
of the quantity to be measured. The degree of loudness

1 Op. cit., p. 328. 2 Itid., p. 329
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of a sound cannot be broken up into fractional parts which
can be marked off from each other. We cannot say by
direct comparison of two sounds that one is half, or a
quarter, or a third, or twice as loud as the other. The two
sounds cannot be superposed so as to make the fainter
coincide with part of the louder, leaving a remainder
which can be regarded as the quantitative difference
between them. In this respect intensive differs from
extensive quantity. The difference between two exten-
sive quantities is itself an extensive quantity. The
difference between two lines, one a foot long and the other
ten inches long, is itself a line two inches long. But the
difference between the loudness of two sounds is not itself
a sound having a certain assignable loudness. * The
difference between two intensive quantities, in fact, differs
from each as much as the difference between two horses
differs from a horse.” !

Nevertheless, the attempt to measure intensive magni-
tude is not so desperate as it may appear. Clearly we can-
not take one intensive quantity as the unit of measurement
of others; but we may take as unit of measurement the
difference or interval between fwo intensities. Suppose
that we are considering, instead of two sounds, two pairs
of sounds. Symbolise the one pair by 4 and B, the other
by a and 8. We find that we are able to judge whether
the difference in loudness between A and B is or is not
equal to the difference in loudness between aand 8. Thus,
if we have a scale of inereasing gradations of intensity, we
may take as our point of departure any given intensity in
the scale. 'We can then arrange other intensities in relation
to this, proceeding by intervals which we judge to be equal.

! B. Russell : “ On the Relations of Number and Quantity,” Mind,
N. 8. vi., p. 334.
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By counting these equal intervals we can assign a numerical
value to any intensity in the scale. The unit which is of
most use is the least perceptible difference, viz. that differ-
ence between two intensities which makes it just possible
for us to be aware that there is a difference at all. All
least perceptible differences in the same elass of intensities
are regarded as equal to each other, because they appear
equal when compared.

Instead of measuring psychical process, we may measure
its external manifestations or conditions, and we may also
measure the objects which are presented by means of it.
As an example of the first kind of procedure, we may refer
to the measurement of variations in the circulation of the
blood, and in the action of the lungs, under varying phases
of emotion and pleasant or painful feeling. The measure-
ment of the presented object is of value when it can be
brought into definite relation with varying conditions of
presentation. A good example is supplied by recent
attempts to measure certain geometrical illusions of visual
perception. The following is a good illustration. Two
lines in reality parallel are each intersected by slanting
cross-lines, the cross-lines of the one being opposed in
direction to the cross-lines of the other. The parallel lines
are then not perceived as parallel, but as diverging in the
direction in which the cross-lines would meet if produced,
and converging in the opposite direction. Now, to measure
the amount of illusion, we have only to substitute for
parallel lines lines really convergent in such a manner and
degree that they appear parallel under the same conditions.
The degree of convergence required for this purpose
measures the amount of the illusion. By this means it is
possible to trace the variations which take place in the
amount of the illusion with variations in the conditions.
It is found to vary according to the number and obliquity
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of the cross-lines. It exists in a fainter degree when the
cross-lines merely meet the parallels without intersecting,
or when they approach them without meeting. By estab-
lishing definite quantitative values for these varying cases
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valuable data are supplied for discovering the process on
which the illusion depends. Actual experiments of this
kind of course require a specially contrived apparatus.
The lines may be represented by moveable threads, which
can be readily adjusted at will so as to be parallel or to
deviate from parallelism in varying degrees, the deviation
being accurately measured by a scale.



CHAPTER IIIL
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§1. Bodily behaviour as conditioned by nervous and
mental process.—The impressions made by external things
upon our sense-organs constantly initiate responses in the
way of bodily behaviour which are utterly disproportionate
in their extent and complexity to the nature and limita-
tions of the stimulus which provokes them. A light
rubbing in a “ tickly” part, for instance, may throw the
whole body into convulsive movements, or the impression
made on part of the sensitive surface of a man’s eye when
a gun is pointed at him may cause him to run behind
shelter. What connects the impression on a small part of
a small part of his body, the retina of his eye, with the
movements of his leg and trunk involved in seeking
shelter P

I may quote from Mr. McDougall an instance in which
the disproportion between stimulus and response is still
greater and more obvious. “ A man receives froem a friend
a telegram saying, ‘Your son is dead” The physical
agent to which the man reacts is a series of black markson
a piece of paper. The reaction outwardly considered as a
series of bodily processes consists, perhaps, in sudden total
and final cessation of all those activities that constitute the
outward signs of life: or in complete change of the man’s

behaviour throughout the rest of his life. And all this
60
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altered course of life, beginning perhaps with a series of
activities that is completely novel and unprecedented . . .,
bears no direct relation whatever to the nature of the
physical stimulus, The independence of the reaction on
the nature of the physical impression is well brought out
by the reflection that the omission of a single letter,
namely the first of the series (converting the statement
into ‘ Our son is dead’) would have determined none of
this long train of bodily effects, but merely the writing of
a letter of condolence or the utterance of a conventional
expression of regret; whereas if the telegram had been
written in any one of a dozen foreign languages known to
the recipient, or if the same meaning had been conveyed to
him by means of a series of auditory impressions or by any
one of many different possible means of communication,
the resulting behaviour would have been the same in all
cases, in spite of the great differences between the series of
sense-impressions.” !

Plainly the stimulus does not of itself account for the
resulting bodily behaviour, Between stimulation of sense-
organ and ensuing movements there must be intermediate
conditions and processes of a very complex and systematic
nature, which, so to speak, translate the impression into
expression. This mediating agency is certainly, in part,
psychical. There is a mind which experiences a sensation,
and this sensation, together with pre-formed mental dis-
positions, conveys to it a meaning of profound significance
and interest, and it is this which determines and controls
the ensuing behaviour of the body.

But this psychical factor, though essential, is not
sufficient to explain what takes place. For bodily move-
ment depends on the contraction of muscles, and muscles

! Body and Mind, p. 268,
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are contracted owing to impulses which travel to them
along nerve fibres: and these impulses, again, originate in
immensely complex and systematic series of processes
which take places in interconnected groups and systems
of nerve cells; finally, these processes in the central
nervous system are initially excited by impulses travelling
along nerve fibres which pass inward from sense-organs to
the central part of the nervous system. These impulses
are like trains of gunpowder kindled by stimulation of the
sense-organ, and giving rise to explosive disturbance in
central nervous matter. From the point of view of pure
physiology, all that can be ascertained as taking place is
just this circuit or reflex arc of nervous occurrences,
starting with stimulation of sense-organ, proceeding thence
along incarrying or afferent nerves to the central part of
the nervous system, to be there distributed and trans-
formed in an immensely complex way, and finally drained
off along outgoing or efferent nerve fibres to muscles,
which are thus made to contract, and so give rise to bodily
movements.

Qur problem concerns the relation of this circuit of pro-
cesses In the nervous system to the psychical factor—to
the mind which experiences sensations, appreciates their
meaning, and determines bodily conduct in accordance with
its own interests and purposes, its continual striving after
ends. How, we ask, is the purposive direction and
guidance of bodily behaviour connected with its material
conditions? This is the problem of the relation of body
and mind.

Before proceeding to grapple with this question more
closely, we may at the outset note two empirical facts of
great importance. The first is that in human beings, at
least, psychical process is primarily and directly connected,
not with all nervous occurrences, but only with occurrences

FE e
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taking place in a certain portion of the nervous system; it
is primarily and directly connected only with that part of
the brain which is called the cerebral cortex, and with
certain closely connected nervous arrangements situated at
the base of the cortex and constituting what is called the
mid-brain. Sensations are experienced only when nervous
impulses are conveyed to the cortex; movements expres-
sive of will and intelligence take place only when they have
their physiological origin in cortical processes.

The cortex is a sheet of gray matter, overlapping the
other parts of the nervous system which are situated
within the cranium. It is not distinguished from the
rest of the nervous system by any essential differences
except () the greater complexity of its organisation, and
(b) that, to use a metaphor derived from the railway
system, it is the central terminus of all main lines of
nervous communication. When afferent nervous impulses
have reached it from the sense-organs there are no further
pathways for them except in the outward direction which
leads to the muscles.

This then is the first point we have to notice—that
primary and direct connection of mind and body is a
connection only between mind and cerebral cortex. The
second point is that other portions of the nervous system
are capable of operating to determine bodily movements
independently of the cortex. This is possible because, to
recur to our railway metaphor, there are branch lines as
well as main lines along which nervous impulses may be
propagated.

The movements which arise in this way without the co-
operation of the cortex, and therefore independently of
conscious processes, are comparatively simple though in
themselves they may be very complex. They are called
reflex actions. Reflex actions are distinguished from those
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which involve consciousness and connected cortical pro-
cesses, by their fixity and uniformity; they are also
distinguished from certain habitual actions which ecan
proceed wholly or almost wholly without conseious guidance,
such as walking or riding a bicycle or knitting, by another
feature: unlike such customary actions, reflex movements
have not been acquired by practice, but are provided for
by the inherited constitution of the nervous system.

Reflex actions take place in a fixed and uniform way in
response to an appropriate external stimulus. Without
the actual presence of the stimulus they do not occur, and
whenever the stimulus is applied they occur inevitably and
invariably, unless they are interfered with by rival im-
pulses due to another stimulus which tends to set the same
group of musecles in contraction, or by fatigue and similar
conditions, or by impulses proceeding from the cortex.
When a speck of dust gets into the eye, movements of
the eyelids ensue, which tend to get rid of the trouble-
some particle, The dust excites the afferent nerve-endings
in the lining membrane of the eye; an impulse travels to
certain groups of nerve cells situated in the head, and
from these a reflected impulse travels back to the muscles
of the eyelid. The cortex is indeed affected in such a way
that a disagreeable sensation is experienced. But this
cortical process and the concomitant sensation are not
concerned in producing the movement of the eyelids. We
cannof, indeed, by any effort of will wholly arrest this
movement. Another example is the sneeze which follows
the irritating effect of, let us say, cayenne pepper in the
nostril or the convulsive jerks which follow the tickling of
the sole of the foot.

The most striking illustrations are, however, furnished
by experiments in which the cerebral hemispheres have
been removed from the brain of an animal. “We may
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perhaps broadly describe the belLaviour of a frog, from
which the cerebral hemispheres only have been removed,
by saying that such an animal, though exhibiting no
spontaneous movements, can, by the application of appro-
priate stimuli, be induced to perform all or nearly all the
movements which an entire frog is capable of executing.
It can be made to swim, to leap, and to erawl. Left to
itself, it assumes what may be called the natural posture of
a frog, with the fore limbs erect, and the hind limbs flexed,
so that the line of the body makes an angle with the
surface on which it is resting. When placed on its back,
it immediately regains this natural posture. When placed
on a board, it does not fall from the board when the latter
is tilted up so as to displace the animal’s centre of gravity ;
it crawls up the board until it gains a new position in which
its centre of gravity is restored to its proper place. Its
movements are exactly those of an entire frog, except that
they need an external stimulus to call them forth. They
differ, moreover, fundamentally from those of an entire
frog in the following important feature: they inevitably
follow when the stimulus is applied; they come to an end
when the stimulus ceases to act. By continually varying
the inclination of a board on which it is placed, the frog
may be made to continue crawling almost indefinitely ; but
directly the board is made to assume such a position that
the body of the frog is in equilibrium, the crawling ceases ;
and if the position be not disturbed the animal will remain
impassive and quiet for an almost indefinite time. When
thrown into water, the creature begins at once to swim
about in the most regular manner, and will continue to
swim until it is exhausted, if there be nothing present on
which it can come to rest. If a small piece of wood be
placed on the water the frog will, when it comes in contact
with the wood, crawl upon it, and so come to rest. If
PSYCH. !
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disturbed from its natural posture, as by being placed on
its back, it immediately struggles to regain that posture;
only by the application of continued force can it be kept
lying on its back. Such a frog, if its flanks be gently
stroked, will croak ; and the croaks follow so regularly and
surely upon the strokes that the animal may almost be
played upon like a musical, or at least an acoustic instru-
ment.” !

§ 2. Constitution of Nervous System.—In all but the
most primitive forms of life, what we call a living organism
is in reality a society or community of living beings. The
whole animal is ultimately composed of certain units called
cells; a cell is the simplest particle of living substance
which is permanently capable of independent life. Every
cell is bathed in the fluids of the organism, the blood and
lymph ; these fluids form the environment which conditions
its vital processes. It iscontinually taking up substances
from this environment, submitting them to chemical
transformation in its interior, and giving out other sub-
stances. This two-sided process of assimilation and dis-
similation—of building up and breaking down—essentially
constitutes the life of the cell ; it is called mefabolism.

The tissues of the body, e.g. muscular tissue, connective
tissue, ete., are severally formed by the union of different
kinds of cells. In particular, nervous tissue is constituted
by the union of thousands of millions of specially
differentiated cells called neurons. A meuron consists of a
cell-body and of branching processes which issue from
it. These branching prolongations of the cell-body are of
two kinds, dendrons and axons. The dendrons terminate
in the immediate neighbourhood of the cell-body, and

L Text-book of Physiology. By Dr. M. Foster. Sixth Edition.
Part I11., ¢ The Central Nervous System,” pp. 1000, 1001.
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there divide and subdivide into minute twigs, forming what
1s called an arborescence. Axons are the essential part
of nerve-fibres; they pass for a longer or shorter distance
from the cell-body; in their course they send out here
and there offshoots which are called collaterals. The
main axon and each of its collateral offshoots severally
terminate in immediate contact either with a sense-organ
or a muscle or a gland or another nerve cell with its
dendron. When they thus terminate, and not till then,
they break up into an arborescence of fine twigs. The pro-
pagation of nervous impulses from neuron to neuron is
made possible by this final arborescence of the axon or
some collateral of the axon mingling with the arborescence
of another neuron. The place where this takes place is
called a synapse, or “clasping.” It is the place where two
neurons enclasp each other. The connexion is here inti-
mate and complex. But it consists only in contact. The
two neurons meet and embrace ; but the substance of the
ene is not continued into the substance of the other. ““The
arborisations interlace and intermingle, and nerve impulses
are transmitted from one nerve-unit to another, through
contiguous, but not through continuous structures.”

In this way every part of the whole nervous system
or community of neurons is directly connected with
every other. Hence we may raise the question why it 1s
that nervous impulses travel, as they normally do, along
more or less definite paths instead of being indefinitely
diffused through the whole system—through all the ways
open to them—and so leading, not to definite and orderly
movements, but to a convulsion of the whole body. As a
matter of fact something like this does occur in cases of
strychnine poisoning. The reason why it is normally

' Halliburton’s Handbook of Physiology, p. 192.
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otherwise is connected with the fact that at the synapse
where nervous impulses pass from one neuron to another
there is a certain resistance to be overcome. This
resistance varies in degree for different synapses. Hence
the wave of nervous disturbance finds its course barred
in certain directions, and so is restricted to paths in which
it meets with less obstruction.

In part it is the congenital constitution of the nervous
system which determines the lines of least resistance. It
1s in this way that the course of the nervous impulses
which give rise to reflex action is predetermined. But
there 1is another condition of great importance which
may be called the formation of nervous habits. This
partly depends on the law of neural association, which
i1s formulated as follows by Dr. MeDougall: “The
passage of a mervous impulse through a chain of neurons
leaves that chain more or less permanently altered in such
a way that its resistance to the passage of the impulse is
i some degree diminished, so that a feebler excitement
of the neuron at one end of the chain will thereafter be
abler to propagate itself throughout the whole. Hence
the more frequently nervous disturbance has passed
through a certain group of neurons the more readily it
finds its way through the same group again.” Besides
this law of diminished resistance, the formation of nervous
habits probably also depends on another principle, long
ago laid down by W. Carpenter; the principle that the
nervous system ‘“grows to the way in which it is
exercised.” The growth does not consist in the growth
of new neurons. It consists rather in a further develop-
ment of the processes which branch off from the cell-
body, and meet in the synapses. The gradual formation
of nervous pathways through habit isin the main confined
to the cortex.
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§3. The Parts of the Nervous System.—Within the
whole nervous system we have to distinguish a peripheral
part and a central part. The central part consists of the
spinal cord and brain. The spinal cord lies within the
spinal column or back-bone; at its upper end it passes
into the head, where it broadens out into what is known as
the medulla oblongata or “bulb.” The other parts of the
nervous system situated within the cranium are (1) the
hind brain or cerebellum, consisting like the cerebrum of
two hemispheres, and especially subserving the mainten-
ance of equilibrium of the body as a whole in rest and in
motion; (2) the mid brain, which includes the optic
thalami and the ecorpora striata; this lies at the base of the
cerebrum and is most intimately connected with it; (8)
the cerebrum itself.

The peripheral part of the nervous system is that which
connects the central part with other organs of the body,
such as muscles, sense-organs and glands. We need here
only concern ourselves with sense-organs on the one hand,
and muscles on the other. The nervous system has the
function of combining and regulating the activities of the
other organs of the body. Accordingly, it is necessary,
on the one hand, that it should be in communication
with the muscles on which movement directly depends;
on the other hand it is necessary that it should be brought
into action by agencies at work in the environment, such as
light, heat, sound, gravity, and mechanical pressure and
impact. For this purpose, certain of the cells composing
the body have been specially differentiated so as to be readily
excitable in peculiar ways by such external agencies. Sense-
organs are essentially constituted by groups of such cells
peculiarly responsive in special ways to certain kinds of
stimulus, those of the eye to light, those of the ear to
sound, and so on.
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The connexion between the central part of the nervous
system and the muscular apparatus depends on nerve
fibres which are essentially axons running from the cell-
bodies of neurons situated within the spinal cord or the
head to the muscles. Bundles of such fibres constitute
motor nerves. The connexion with sense-organs is some-
what more complex. It is mediated not merely by nerve
fibres but by entire neurons, including the cell body as well
as its processes. For this office a special type of neuron
is required. We have so far spoken only of neurons in
which the cell-bodies branch off into many processes, one
only being continued as an axon while the rest are den-
drons. These are called multipolar neurons.

But there is another type of neuron which has only two
processes, issuing from the cell-body in opposite directions,
and both of them are virtually axons. Communication
between the central nervous system and sense-organs is
mainly mediated by these bipolar neurons. One axon and
its collaterals pass to the cells of the sense-organ and
finally “arboresce” round these. The other and its
collaterals pass to merve cells within the spinal cord or
brain and finally arboresce round these. The cell body of
the neuron may be situated either in the mneighbourhood
of the sense-organ or in the neighbourhood of the con-
nected part of the central nervous system. Where the
nervous impulses travel to the cord, as is the case for all
those due to stimulation of the skin of the trunk and
limbs, the cell-bodies are arranged in groups, called
spinal ganglia, in close proximity to the cord itself. The
places where bundles of axons from these groups of cells
enter the cord are called the sensory roots of the spinal
nerves. The places where bundles of nerve fibres issue
from the cord to proceed to muscles are called the roots of
motor nerves. A nerve is a bundle of nerve fibres.
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Let us now turn again to the central nervous system
and consider in rough outline the way in which its parts
co-operate in determining bodily behaviour.

What we are mainly concerned with is the relation of
the cerebrum to the other groups and systems of neurons.
Here it is above all important to notice that the cerebrum
does not directly receive impressions from sense-organs
through afferent nerves, and that it does not directly send
out motor impulses to the muscular apparatus. It
operates and is operated on through the other parts of the
nervous system. It uses lower groups of neurons as its
instruments. Its place and office within the whole
nervous system is analogous to that of the system as a
whole in relation to the body. As the nervous system
initiates, combines and coordinates the movements of the
body, so the cerebrum initiates or arrests, combines or
separates processes occurring in the spinal cord, the bulb,
the cerebellum, and other groups of neurons.

One way in which this cerebral control may be mani-
fested is in the partial or total arrest of reflex action
which would otherwise take place owing to the independent
action of lower nervous centres. This happens when we
stop an inconvenient sneeze or cough or yawn. A good
example is that of Cranmer holding his hand in the
flames until it was consumed. Left to itself the spinal
cord would have withdrawn the hand at once. This reflex
was checked by nervous impulses arising from the cerebral
cortex.

The cerebrum also controls lower centres in other ex-
tremely important ways. It may for instance isolate a
movement which originally forms part of an inherited
reflex action so as to carry out this movement by itself.
“ The motor co-ordination ancestrally provided for the ring
finger gives an extending of it only in company with
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extension of the fingers on either side of it. The isolated
lifting of the ring finger can however, soon be aequired
by training.” ! The isolated lifting then involves nervous
impulses from the cerebral cortex controlling the action of
the lower groups of neurons on which the reflex action
depends.

Besides this separating or analytic function the cortex
also constantly exercises a synthetic function. It com-
bines and adapts, arranges and coordinates the relatively
simple movements provided for by the reflex nervous
mechanisms, so as to produce more complex modes of bodily
behaviour. This takes place in the acquirement of such
skilled actions as swimming, bicycling, skating, and the
like. The combination of the movements of the legs and
arms in swimming has to be learned; and the learning
involves the formation of a neural habit, of a new habitual
grouping of processes within the cortex. Similarly, the com-
plex combination and coadjustment of the movements
required for speaking a word depends on nervous impulse
from a certain definite part of the cerebrum ; but the simple
movements combined and coadjusted in articulating the
word are ultimately dependent on the reflex apparatus of
lower centres.

This may be expressed by saying that other groups and
systems of neurons are subsidiary to the cortex for all
movements which are not reflex. Similarly, even for reflex
actions of a comparatively complex nature, relatively lower
centres are, in general, subsidiary to higher, e.g. the spinal
cord to the bulb. This is frequently illustrated by com-
parison with the organisation of an army. The prineipal
centre in the cerebrum “ may be compared to the com-
mander-in-chief. ~ This highest officer gives a general

! Bherrington.
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order for the movement of a body of troops in a certain
direction; we may compare this to the principal motor
centre of the cortex sending out an impulse for a certain
movement in a limb. But the general does not give the
order himself to each individual soldier any more than
the cerebral cortex does to each individual muscle; the
order is first given to subordinate officers, and their orders
are given to their subordinates till in the end they are
distributed to the individual men, who must move
in harmony with their fellows both as regards time and
place. So the subsidiary nerve centres . . . enable the im-
pulse to be widely distributed by collaterals to numerous
muscles which contract in a similar orderly, harmonious
and coordinate manner.” The like holds in the reverse
direction for afferent impulses. “Just as a private in the
army, when he wishes to communicate with the general,
does so through one or several subordinate officers, so the
sensory impulse passes through many cell-stations or subsi-
diary centres on the way to the highest centre.”?

§ 4. Empirical facts of the connexion between psychi-
cal process and cerebral process.—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 consecious pro-
cess. Hence we may conclude generally that in the cerebral
cortex, and the cerebral cortex alone, the conscious life of
human beings is directly conditioned by neural occurrences.

This general doctrine is further defined and confirmed
by the results of investigation into the localisation of

! Halliburton, Handbook, pp. 701 and 702,
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cerebral functions. It has been discovered that a large
part of the cortex can be mapped out into distinet districts,
which fall into two classes. On the one hand, there are
motor areas; each specially and distinctively the seat of
nervous impulses which, passing directly to lower centres,
finally reach certain definite groups of muscles, and con-
sequently produce movements of a certain part of the body.
On the other hand, there are sensory areas; these are only
indirectly concerned in production of movement in so far
as nervous impulses are propagated from them to motor
areas. But each sensory region is distinctively connected
with a special kind of sensation and the corresponding
mental imagery.

Let us consider first the sensory areas. The general
principle which determines their localisation is this :—The
sensory area corresponding to a certain class of sensations
is found in that region of the cortex where nervous impulses
reach it from the appropriate sense-organ. The local sepa-
ration of the parts of the cerebrum connected with different
sense-experiences is founded on the ‘ separateness of the
incoming channels from the organs of sense.”' Thus
nervous impulses originating in the retina of the eye
mainly reach the cerebrum in a certain part of the occipi-
tal lobe of the cortex: and it is here that the nervous
arrangements are situated on which visual experiences
depend. There is some reason for holding that this is
again subdivided into two regions, one for sensations
proper and the other for visual imagery—for those mental
revivals of visual sensation which occur independently of
actual stimulation of the eye.

The evidence for this separate localisation of an area
distinctively concerned with visual experience is drawn from

! Sherrington, Encycl. Brit., Vol. 14, p. 411,
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many sources, ineluding experiments on animals. We
need only refer to the evidence gathered from cases of
injury or destruction of this part of the cortex in human
beings. Such injury or destruetion, according as it is more
or less complete, is accompanied by more or less complete
failure of visual experience. “If the whole of the oceipi-
tal cortex of one hemisphere of the cerebrum (say the left)
is destroyed (as by the rupture of a blood vessel in that
region) the patient suffers permanently the defect of vision
known as hemianopsia, i.e. the optical impressions made
on the left halves of both retinae no longer excite visual
sensations ; for the left halves of both retinae are connected
directly only with the left occipital cortex. In rare cases
in which the occipital cortex of both cerebral hemispheres
is gravely injured, visual sensation, perception and imagi-
nation are almost completely destroyed; and though no
case of the complete destruction of the occipital cortex of
both hemispheres has been carefully studied, the evidence
at present available is held by almost all physiologists to
warrant the belief that in such a case the patient would
be completely deprived of all power of visual sensation,
perception and imagination.” !

In close connection with this visual area there 1s
a region which the study of diseases of language has
shown to subserve especially the perception of written
words as such. Injury to this part of the cortex may leave
the power of vision in other respects comparatively unim.-
paired; but it abolishes the power of reading what is
written or printed. The words are seen but they appear
merely as marks on paper. -

There is good evidence that more or less definitely cir-
cumscribed areas of the cortex are connected respectively

1 McDougall, op. cit., p. 103.
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with sense experiences of smell and of sound. There is also
reason for assuming that tactile and other skin sensations,
together with other allied sensations which are due to the
stimulation of afferent nerves coming from muscles, joints,
and tendons, are specially connected with a region of the
cortex situated immediately behind the motor areas and to
some extent continued into these.

The motor areas themselves have been definitely ascer-
tained. They are grouped together in what is known as
the pre-central or ascending frontal convolution. From
above downwards they are arranged in an order which in its
main plan inverts the order of the corresponding parts of
the body. First comes the area concerned with movements
of the toes, then follow consecutively those for movements
of the ankle, the knee, the hip, the shoulder, the elbow, the
wrist, the fingers and thumb, the eyes, the ear, the eyelids,
the nose, closure of jaw, opening of jaw, vocal chords and
mastication. The relative size of the several areas 1s con-
ditioned by the variety, delicacy and complexity of the
movements they are concerned in producing, not by the
gsize of the bodily organ with which they are connected.
Thus the cortical area for the hand is larger than those
for the whole abdomen and neck combined ; that for the
thumb is larger than that for the neck.

The part played by motor areas seems to be limited to
the production and coordination of movements. It would
seem that they are not directly connected with sensations
or sensory images or with anything which is properly mental.
Tt was once supposed that the outward discharge of nervous
impulses from the cortex to the muscles was immediately
connected with a peculiar kind of sensation, called “sense
of effort” or ‘““sense of innervation.” But this view has
been generally discarded.

A striking confirmation of the position that the motor

R S R SE—— S
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areas are not immediately connected with any sensation
has been recently supplied by an experiment carried out by
Dr. Cushing, of Baltimore. I have already mentioned that
the cortical region subserving tactile and allied sensations
is supposed to lie behind the motor areas and in their
immediate neighbourhood. Now Dr. Cushing had two
patients in whom both the motor region and the tactile
region of the cortex were exposed. He found that by directly
stimulating the several motor areas he could evoke corre-
sponding movements of the body. But no sensations were
felt except ‘those which accompany forced changes of
position in the parts moved ”! such as would occur when
another person took them in his hand and moved them.
“(On the other hand, stimulation of the tactual areas
produced no movements, but gave definite sensory im-
pressions which were likened by one patient to a sensa-
tion of mumbness, and by the other to definite tactual
impressions.” !

This experiment also disposes of the view that the motor
areas are directly connected with the will. For enforced
changes in the position of a limb, and the sensations
which arise in consequence of such changes, certainly do not
constitute a volition. A volition is the intention or deter-
mination to act, not the mere production of movement;
otherwise all reflex action would be volition and we might
regard the muscles themselves ag the seats of will.

Only part of the cortex has been mapped out into sensory
and motor areas with definitely localised functions. Of the
rest we can only say that it consists of neurons and groups
of neurons which supply, in immensely complex ways, lines
of communication with each other and with the sensory
and motor areas. Such portions of the cortex have been

! Halliburton, op. cit., p. 729,
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called “association centres.”” Their precise relation to
conscious life is very obscure.

§ 5. Scientific hypotheses concerning the relation of
Body and Mind.—In discussing the general relation of
Body and Mind we must distinguish the purely seientific
question from attempts at metaphysical explanation.
From the merely scientific point of view, we have to deter-
mine what is the most likely hypothesis which can be
gathered from interpretation and generalisation of the ob-
served facts. Metaphysics finds that any view reached in
this way involves difficulties and problems which require for
their solution some theory concerning the ultimate nature
of matter and mind and their relative place and function
within the universe as a whole.

From the purely scientific point of view, two main
hypotheses are current, the hypothesis of parallelism and
the hypothesis of interaction. Parallelism is characterised
by the uncompromising demand in dealing with the
material world and its processes, that all factors, agencies,
and conditions which are not themselves material are to
be excluded. All motion and all redistribution of material
energy must on this view be explained according to general
laws as the result of previous motion and distribution of
energy.

This principle is applied, not only to inorganic matter,
but also to living organisms and, in particular, to
occurrences within the brains of men and animals.
Neurons and groups of neurons are simply portions of
matter, just as a stone is, and the propagation of nervous
impulses from neuron to neuron is as much a physico-
chemical process as the burning of a candle. In explain-
ing how a candle burns, science assumes that a complete
account of what takes place can be given without referring
to anything but the existence of material things and their
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states and processes. Similarly, in explaining how nervous
impulses are generated and propagated it is assumed that
no condition comes into play except previous and simul-
taneous states and processes in the nervous system itself,
in the rest of the body, and in the material environment.
Now if we suppose that in consequence of the agency of
any immaterial existence or occurrence something happens
within the cerebral cortex which would not otherwise
happen in the same way as the outcome of purely material
conditions, the unbroken continuity of physical explanation
1s destroyed. A factor is introduced as contributing to
determine occurrences in the material world which is not
itself material. But consciousness seems utterly hetero-
geneous in its nature from extension and motion in space.
Hence, to introduce a conscious being, as such, in order to
account for what takes place in the brain, is to introduce
an immaterial factor in the explanation of material pro-
cesses. The movement of striking a match is due to the
contraction of certain muscles, and this again is due to the
propagation of nervous impulses which have their com-
mencement 1n the cerebral cortex. If we say that the
cortical process is initiated or in any way controlled or
modified by the desire to light a cigarette, we introduce a
condition which is quite foreign to the order of the material
world. Abiding by the point of view of physical science,
we must say that the cortical process is traceable entirely to
material conditions simultaneous with it and immediately
preceding it. As for the desire to light the cigarette, we
must say that this somehow arises in connection with the
cortical process, and that wherever a cortical process,
sufficiently similar, takes place, a similar conscious state
comes into being. But we must not say that the desire,
as distinguished from the brain events which accompany
it, has any influence in determining the nature and course
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of mervous impulses. So in general, every specific event
constituting our conscious life is conjoined with a specific
ovent in the flow of nervous process, and every variation
and difference in the stream of consciousness is matched,
according to uniform rules, by variation and difference in
the course of brain events. But the relation is always
merely simultaneity and concomitant variation. At no
point does the conscious state intervene as an independent
factor, so as to cause anything to take place within the
cerebrum which would not otherwise have taken place
owing to physical and chemical conditions operating
according-to physical and chemical laws.

Opposed to this hypothesis is that of interaction.
According to this, conscious life is itself an independent
factor which controls and modifies the course of nervous
impulses so as to produce effects inexplicable by reference
to merely material conditions. On this view, when my
desire to light a cigarette is followed by the bodily move-
ment of striking a match, this is not due merely to the
brain processes which accompany the occurrence of the
desire. It involves also the operation of the desire itself,
controlling and modifying nervous occurrences, so that
they follow a course which they would not have followed
if left to themselves. The flow of events within the cortex
and the consequences which follow from it are, according
to the hypothesis of interaction, guided and directed by
conscious interest and purpose so as to lead to the satis-
faction of conscious interest and purpose.

On the contrary, if we accept the alternative hypothesis
of parallelism, we must suppose the universe so constituted
that nervous processes do this of themselves; we must
suppose that without conscious control and guidance they
of themselves take such a course as to minister to the ends
of conscious life. We must suppose that the nebular
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chaos was so constituted that a series of changes was
bound to take place in it in accordance with physical,
chemical, and mechanical laws, so that when I now
desire to light a pipe my body meets my requirements by
going through the movement of striking a match.

Let us now inquire what support these alternative hypo-
theses find in the facts ascertained by observation and
experiment. Consider first of all the broad fact that con-
scious life proceeds only in immediate connexion with
certain processes in the cerebral cortex, so that when these
processes are abolished, say by inhaling chloroform,
conscious life ceases. Plainly, events of this kind are
open to alternative interpretation. They agree with the
view that consciousness is merely a concomitant of certain
nervous processes. But they also agree equally well with
the view that these nervous processes are indeed indis-
pensable conditions of consciousness, but not the only
indispensable conditions. A proper supply of blood con-
taining oxygen is necessary to the nervous processes
themselves ; without such a blood supply the metabolism
n the cells of the nervous system cannot go on. But
it would be absurd to argue that the blood supply is
the sole condition of nervous metabolism and that the
neurons themselves and their peculiar constitution have
nothing to do with it, or that they themselves in their
turn have no effect on the blood supply. Similarly, there
may be a soul distinet from the body and interacting
with it, although the conscious life of which this soul is
the subject can only go on in connexion with certain
nervous processes taking place in the cerebral cortex.

Nor is the state of the case altered when we take into
account the ascertained facts of cerebral localisation.
What follows from these facts is simply this: we cannot
have certain experiences in the way of sensation and

PSYCH. 6
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sensational imagery, unless certain circumscribed areas of
the cerebral cortex are excited. But it does not follow
that no other condition is ultimately involved in the
occurrence of sensations and images. The sensations and
images are themselves utterly heterogeneous in nature
from anything which takes place in the cortex; and
this naturally suggests the presence of some other factor
to account for their peculiar nature. From the point of
view of physical science we look for no consequences from
merely physical conditions except physical consequences.
When therefore something comes into being radically
distinct from any material state or process, it would seem
that we must either treat its emergence as something
totally mysterious and unaccountable from the scientific
point of view, or postulate the cooperation of a factor
which is not itself material.

Apart from metaphysical theories and explanations, the
hypothesis of parallelism chooses the first alternative ; it
leaves the occurrence of consciousness and its modes
totally mysterious and unaccountable. In one respect
the facts of cerebral localisation enhance this difficulty,
rather than relieve it. For they seem to show that pro-
cesses may go on in the cortex otherwise similar to those
immediately connected with consciousness, which none the
less are not so connected. The evidence indicates that no
conscious experience accompanies excitement of the motor
areas. But the motor areas are just those which have
been most precisely and accurately mapped out by the
investigation of cerebral localisation.

It ought also to be borne in mind that the greater part
of the cortex has not been connected with specially localised
function. The results obtained, though remarkable in
themselves and highly creditable to the acumen and
industry of physiologists, are yet relatively very meagre.

“.
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They are limited to the recognition of certain areas espe-
cially connected with certain kinds of sensation and
imagery. But our mental life is very far indeed from
consisting wholly in sensations and images. There is also
attention, interest, purpose, the persistent striving after
ends, through trial and failure, reasoning, deliberation,
voluntary determination, and so on. It is merely a very
vague conjecture that these in their various special forms
are immediately connected with special processes in special
parts of the cortex. All that we know about other parts
of the cortex, besides the motor and sensory areas, is
that they consist of groups of neurons which serve to
link the sensory areas with each other and with the motor
areas.

If we ask why, on the interaction theory, conscious
process should be indispensably conditioned by cerebral
process, 1t 18 not difficult to find a plausible answer. For,
on any view, the body is the medium of communication
between the mind and the rest of the world, and the mind
1s In communication with other parts of the body only
inasmuch as these are connected with the cortex. But it
may well be that mental functions are throughout essen-
tially conditioned by interaction between the mind and
other things. Hence, it is natural that mental process
should be uniformly conditioned by brain process.

It would seem that a general consideration of the em-
pirical facts does mnot favour parallelism rather than
interactionism. On the contrary, interactionism appears
primd facte to be the more natural and easy hypothesis. A
more detailed examination of the conception of parallelism
malkes parallelism still more difficult. The theory is that
every difference and resemblance between psychical states
and events is regularly paired off with a corresponding
difference and resemblance in contemporaneous cerebral
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states and events. Now, if this be taken to mean that
there is intrinsic analogy or likeness of nature between
psychical fact and correlated physiological fact, parallelism
cannot be maintained for a moment even as a suggested
possibility.

It also breaks down utterly if it is taken to mean that
important differences on the psychical side are matched by
proportionately important differences on the physiological
side. The qualitative difference between one colour-sen-
sation and another cannot be matched by a difference
between physico-chemical processes going on in the brain
either similar in nature to the difference in the sense-
experience or answering to it in the degree of its im-
portance from the purely physiological point of view.
All that parallelism can maintain is that there is some
difference in the metabolism of nerve cells regularly
paired off with the psychical difference.

The brutally empirical nature of the connexion is most
evident when we compare the unity of the individual con-
sciousness and the relation of the knowing and willing
subject to objects known or willed, with any possible
relations within the nervous system. What can be the
physiological counterpart of the unity and identity of the
conscious self and of its own awareness of itself as one
and identical 7 Nothing like it is conceivable in the brain
or in any part of the material world. Matter is infinitely
divisible, and every portion into which it can be divided is
just as much a distinet and independent material sub-
stance, just as much a separate parcel of matter, as any
other. But the conscious self is not divisible into con-
scious selves. It is in the strictest sense individual or
indivisible. When I compare a sensation of purple with
a sensation of blue and apprehend their likeness and
difference, the sensations are distinet, but my appre-

L L
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nension of them in their relation to each other is a single
act, having a unique sort of unity to which there can be
nothing at all similar in the material world. The utmost
parallelism ecan maintain is that the unity of con-
sciousness always accompanies a specially systematic and
intimate connexion between certain groups of neurons,
But this connexion cannot, from the nature of the case,
be fundamentally different in kind from all other material
connexions, as the unity of consciousness is fundamentally
different from all other forms of unity. It cannot indeed
be fundamentally different from other connexions within
the mervous system which have no conscious correlate.
For, in the last resort, such connexion consists merely in
the propagation of a physico-chemical process from one
neuron to another.

It is equally clear that the relation of the knowing or
willing subject to its object cannot be paralleled by any
possible relation between material things. I think of the
civil war in China, or of the interpretation of vV —1, or of
the other side of the moon, or of my having voted yester-
day in the town council election. These are the objects
which T mean, to which I intend to refer. But when I
thus mentally refer to ¥ —1 as having an interpretation,
obviously there can be no analogous relation of my body
or the neurons of my brain to the root of —1, Material
things may be near each other in space; they may
causally interact with each other; but they cannot do any-
thing like meaning or intending each other. The parallelist
must content himself with saying that when I think of A,
the process going on in my brain must be in some way
different from what it is when I think of B. 4

Parallelism then, if it exists, must have a brutally
empirical character. There is very little scope for the
application of any intelligible principle which shall enable
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us to determine what the nature of the nervous pro-
cesses ought to be to which a given psychical process
should correspond. This does not, of course, of itself
destroy the conception of parallelism. But it may fairly
be urged that its claim to rank as a probable hypothesis
is somewhat damaged by such considerations. For the
arbitrary character of the connexion strongly suggests
that the concomitant variation of mental and cerebral
facts is not an ultimate law of nature, but an empirical
rule which requires to be explained by taking account of
some other factor; and this other factor is just what the
theory of interaction seems to supply by positing a con-
scious individual distinet from the body who is constantly
influencing and being influenced by bodily occurrences.

In fact, parallelism owes its plausibility very largely to
the assumption that in one respect at least there is a real
and thorough-going analogy between mental and cerebral
process, which enables us to regard their concomitance as
the expression of an intelligible principle. It assumes
that there is a real analogy and a systematic correspon-
dence between neural habit and mental association—what
in ordinary language we call association of ideas. As the
sight or the idea of smoke calls up the idea of fire, through
the conjunction of smoke and fire in past experience, so,
it is held, the excitement of the group of neurons corre-
sponding to the idea of smoke evokes the excitement of
the group which corresponds to the idea of fire, owing to
a nervous impulse having frequently passed between them
in the previous history of the brain. This view looks
plausible at the first blush. But as soon as we come to
apply it in detail we encounter difficulties which threaten
to bring us to a standstill. These are found (1) in the
nature of mental associations, and (2) in the way in
which motor habits are formed.
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As regards the first point, the problem for parallelism
would be comparatively simple if all mental association
could be directly reduced to an association between sensa-
tions or mental images, as in the case of smoke and fire.
Here the sight of smoke has frequently been conjoined
either simultaneously or in close succession with the
sight of fire. Hence we may say that the two corre-
sponding groups of neurons having been frequently ex-
cited together, the resistance at their synapses has been
lowered so that a nervous impulse in the one readily
and rapidly spreads to the other. DBut by far the
greater part of our associations do not exhibit this
character. The only general principle which determines
their acquisition is that they enable us to retain and
call to mind, as occasion requires, such objective con-
nexions as have aroused our interest and attention. It is
relations of meaning, not mere conjunctions of sensations
and sensuous images, which are all-important. These
relations may be logical, mathematical, aesthetic, ethical ;
they may be abstract or concrete. The function of
association is in all cases to enable us to retain the result
of the mental work which we have previously gone
through in discerning them, so that this work does not
need to be done over again. When A suggests B
through association, it is because A has been previously
attended to as related in a certain way to B, and B is
suggested only in so far as it is a term in this relation.

Now the crucial problem for parallelism is to show
neural correlates for the boundless variety of special
relations on which association depends. For example, I
find in a Latin grammar the line “ Tum pius Aeneas
umeris abscondere vestem”; I immediately think of a
notice which I had seen in St. John’s College, Cam-
bridge, ‘ Smoking is not allowed in the courts and
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grounds of the college.” Now it is true that I had
already recognised this notice as forming an English
hexameter. But why should it be recalled by me at
that precise moment? Because the two lines corre-
spond as exactly in metrical construction as the hexa-
meter of stress can correspond to that of quantity. But
the relation between the two lines exists only in one
highly abstract aspect, their likeness in metrical form.
What counterpart can this have in a neural habit
connecting the excitement of one group of neurons
with the excitement of another group, each having for
its psychical correlate certain groups of sensations and
sensuous images ?
Or take as another example the lines :

Music that gentlier on the spirit lies
Than tird eyelids upon tir'd eyes,!

What on the side of neural habit can correspond to the
associative connexion here, which consists in a subtle
analogy between the relation of a certain kind of music to
a tired spirit and the closing of tired eyelids upon tired
eyes ?

Now it is true that our ignorance of what takes place in
the brain is immense, so that after all it may not be im-
possible that some parallel in the neural connexions may
exist corresponding to such associations of ideas. But
this appeal to ignorance is the only resource open to the
parallelist. < Otherwise he is helpless. In any case, the
mere law of neural habit is, by itself, utterly insufficient
to account for the facts. We have next to examine this
law of neural habit itself. The question is whether, apart
from other assumptions, and in particular apart from the

! Tennyson, Lotus Eaters. The illustration is used by McDougall,
op. cit., p. 173,
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independent cooperation of conscious process, it can be
made to account for the facts.

The law is that the * passage of a nervous impulse
through a chain of neurons leaves that chain more or less
permanently altered, in such a way that its resistance to
the passage of the impulse is in some degree diminished.”

Now, if this is put forward as a complete account of the
way in which neural habits are acquired, it is obvious that
there is a vicious circle. For it presupposes that nervous
impulses are already restricted to definite pathways.
When once it is assumed that a neural process pursues a
definite course from @ to b, then, according to the law of
neural habit, fresh nervous impulses, starting from a under
similar conditions, will tend to pursue a similar course ; and
the more frequently they have traversed this line before,
the stronger is the tendency to traverse it again., But the
law does not account for the original restriction. To ex-
plain this we must have recourse to some other principle.
The question is whether the physiology of the nervous
system can, by itself, supply such a principle. The only
suggestion which has been made from this point of view
is that when two groups of neurons have been excited
simultaneously or in close succession, the discharge of
nervous impulse from the one to the other meets with less
resistance. But, in the first place, it is by no means clear
why this should be so, and, in the second place, it does not
cover the actual facts of the formation of neural habits.

The clearest and most typical cases are supplied by the
acquisition of bodily aptitudes for such actions as walking,
speaking, swimming, dancing, and so forth. Now these
are not learned merely by passive repetition of movements
which we have chanced to make in the past. They involve
throughout a selective activity by which unsuitable modes
of behaviour are weeded out and suitable modes of be-
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haviour are stamped in. The interest, aim or purpose of
the subject is, at every step, a controlling factor which
excludes what does not satisfy it and retains and repeats
what does satisfy it. When a child is learning to walk,
its achievement at first falls far short of its endeavour.
Only a certain series of muscular contractions, in proper
combination, order and proportion, is capable of realising
the end aimed at, with the maximum of rapidity, certainty
and facility, At the outset, muscles are contracted which
are superfluous, and this operates as a disturbing condition.
Others are not contracted in the right combination, at
the right moment, or in the right measure, so that action
is deranged. Obviously, if these relatively unsuccessful
modes of behaviour were retained and repeated in the
same way as the successful ones, the child would never
learn to walk at all. He would go on stumbling and
falling all his life, as he stumbled and fell to begin with;
and the same holds good for such later acquisitions as
swimming or golf playing. Now, plainly, no principle
which confines itself to the assertion that conjunctions of
nervous processes tend to recur again merely because they
have occurred before will account for this selection of
successful modes of behaviour and gradual elimination of
unsuccessful modes of behaviour.

We must also recognise as an essential factor the con-
trolling influence of subjective interest, the direction of
conscious life towards ends. The question for parallelism
is whether any likely physiological correlate can be found
for this teleological control. The psychical factor is plainly
revealed to us in every moment of our lives; it is a vera
causa, one which is independently known to exist. If it
has such a nervous counterpart as must be assumed by a
consistent parallelist, this nervous counterpart is certainly
not independently known, It is merely conjectured on the
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basis of the general hypothesis of parallelism. Can this
conjecture be put into a likely form ? In the present state
of physiological knowledge, no positive and distinet hypo-
thesis is to be found which has any plausible claim to
cover the facts. Here again, parallelism must appeal to
our immense ignorance of what takes place in the brain.
But this appeal to ignorance is not a positive argument.
If we take the facts as they stand, it seems to be a natural
hypothesis that the selective and controlling influence of
subjective interest is a distinet factor which independently
cooperates with physiological conditions in the formation
of nervous habits.

This view is reinforced by another consideration. It is
an intensely significant fact that interest and attention are
present only in the process of forming neural habits, and
tend to disappear in proportion as the nervous pathways
become fully fixed and organised, approximating in charac-
ter to those on which reflex action depends. “It is a
familiar truth that the first acquisition of a habit or an
association requires attentive effort and clear consciousness
of the several steps of the process, and that with repetition
the process goes on more ‘automatically,” more smoothly
and easily and with less clear consciousness of the end, or
of the steps, or of the impressions by which it is guided ;
and finally, after sufficient repetition, it seems to go on
without any effort or attention, and without our being
conscious of it, save possibly in an extremely obscure
fashion.”! Interest and attention, then, are found only
“ where a new path has to be forced through the untrodden
jungle of nerve cells.” 2

What can be the reason for this limitation ? The most
obvious interpretation is that interest and attention are pre-

! McDougall, Body and Mind, p. 276. * Ibid., p. 277.
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sent where they are needed for the special work of teleolo-
gical direction, and that where the nervous processes have
become so educated by the previous cooperation of conscious
attention and interest, that they can pursue a definite and
useful course by themselves, they are then left to them-
selves. A machine, such as a watch or a steam engine,
when once it has been constructed and adjusted and set
In action in accordance with consecious thought and pur-
pose, may go on working by itself in fulfilment of conscious
design ; in the same way cerebral processes, when once they
have been fully organised under the control of the * spirit’s
plastic stress,” may proceed of themselves without the
cooperation of consciousness.

Are we then justified in rejecting parallelism altogether
as a baseless and arbitrary suggestion? This would be
too hasty in view of the fact that for the last fifty years
it has been the orthodox creed of physiologists and
psychologists alike, and that even now it is more widely
accepted than any other. What reasons have given it its
currency among the highest authorities? These are partly
scientific and partly metaphysical.

On the scientific side the main motive is the desire to
maintain continuity in the physical explanation of physical
phenomena which would be broken by the admission of a
psychical factor as conditioning physical processes within
the brain. This general presumption, which might other-
wise be dismissed as merely a hardened prejudice, takes
shape as a special argument in connection with the prin-
ciple of the conservation of energy. According to this
principle, energy can be neither created nor destroyed
within the material world, but only redistributed. It is
urged that if an immaterial agent cooperates in the pro-
duction of material phenomena, it must in so doing increase
or diminish the quantity of energy in the material system
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on which it does work, and so violate the law of conserva-
tion.

Abstractly taken, it seems a sufficient reply to this
argument to point out that the law of conservation refers
only to redistribution of energy within purely material
systems. What it affirmsis that no material conditions can
bring into existence or destroy energy. It does not deter-
mine what may happen when an immaterial factor is
brought into play. But this suggestion seems to be under-
mined by the special results of experimental research on
the energy-transformations of the human body. It has been
shown by exact inquiry that “ the energy value of the out-
put of the human body in the form of work, heat, chemical
products, and so forth, equals almost exactly the energy
value of food and oxygen absorbed—that is, the value of
the sum-total of energy supplied to the body.”! Hence it
seems to follow that if the mind acts on the body, it can-
not do so by increasing or diminishing material energy.

Does it therefore follow that there can be no interaction
between body and mind ? This is by no means an inevit-
able consequence. For modes of interaction are conceiv-
able which do not involve any exception to the principle of
conservation. It may be that material energy is being con-
tinually transformed into psychical energy and retrans-
formed into material energy. Again, it may be that the
agency of mind is merely directive, so that it guides and
determines redistribution of energy without increasing or
diminishing its amount. The possibility of this has been
maintained and defended by the greatest authorities on
physies such as Lord Kelvin; and there seems to be no
doubt that it is a tenable hypothesis.

None the less, it seems to me that the experimental

! MeDougall, ibid., p. 93.
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verification of the law of conservation in the special case
of living organisms does decidedly count in favour of the
view that here as elsewhere material processes are to be
explained through purely material conditions ; and that
this presumption ought only to be given up where it 1s
plainly inconsistent with ascertained facts.

The metaphysical argument in favour of parallelism is
based on the utter dissimilarity of mental and material
facts. Interaction between a and b means that change
takes place in one of them because change takes place in
the other. But why should change in a make any
difference to b? If @ and b are otherwise unconnected,
there is no sufficient reason. Both from the nature of
the case, and in view of all that we know in detail about
causal connexion, it would seem that a and b must be
related to each other in special ways in order to account
for the possibility of their interaction. All material things,
for instance, are connected as having extension, position,
and motion in space, and their causal relations are through-
out conditioned and determined by their spatial relations.
But psychical occurrences are so utterly disparate in
nature that they cannot be conceived as united in any kind
of whole or unity with physical occurrences such as the
spatial system in which material things are included.

The nature of the difficulty becomes clear when we turn
to details. It sounds absurd to say that the carriages
of a railway train are linked together by a sentiment of
amity. But is the absurdity any less when we turn to the
special case of the brain? * Let us imagine the molecules
of the grey matter combined in such a way that they will
fall into simpler combinations on the impact of an incident
force. . . . How is the idea of food to prevent this decom-
position ? Manifestly it can do so only by increasing the
force which binds the molecules together. Good! Try to
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imagine the idea of a beefsteak binding the molecules
together. It is impossible.”!

The difficulty seems to be very real; it constitutes a
problem which can only be solved by bold metaphysical
speculation concerning the ultimate nature of matter and
mind and their relative place in the universe. For our
present purpose, however, it is sufficient to point out that
parallelism and interactionism are here on the same foot-
ing logically. Both are equally confronted with the same
difficulty. Nay, it seems aggravated in the case of paral-
lelism. For the uniform concomitance and variation of
mental change and bodily change implies a connection
between them even more intimate than that of interaction,
and therefore even harder to reconcile with what has been
called the “fathomless abyss that separates matter from
mind.” Further, there does not seem to be any satisfac-
tory metaphysical theory serving to make parallelism
intelligible which will not equally make interaction intelli-
oible.

The result of this prolonged discussion may be summed
up as follows. In view of our ignorance of what may
take place in the brain, it would be rash to decide
absolutely in favour of either view. The hypothesis of
interaction seems to offer the most obvious interpreta-
tion of some important facts and that of parallelism fits
others.

§ 6. The Bearing of the two Hypotheses on Psychologi-
cal Procedure.—There is one final question which remains
to be comsidered. What difference ought the rival
theories of interaction and parallelism to make to us as
psychologists ? The answer is that it ought to make no
essential difference which of the two views we accept.

' Mercier : The Nervous System and the Mind, p. 9.
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The reason is that the theory of the relation of body and
mind must be founded on the data supplied by psycho-
logical research and not inversely. Psychology in its own
independent procedure must supply the facts and the
indispensable assumptions to which any such theory 1is
bound to conform.

Now there is only one vital requirement which must be
fulfilled by any hypothesis concerning the connexion of
body and mind in order to bring it into general harmony
with the psychological point of view. It must recognise
that conscious striving after ends, with the intelligence
and interest which it involves, plays a real and indis-
pensable part in the attainment of these ends. The full
recognition of this is an indispensable presupposition, not
only of psychological science, but of all history and
biography, of all social intercourse, and of the common-
sense knowledge through which alone we can live our
daily lives and adjust our actions to the world of which
we are a part,

If we look back upon the time which has elapsed since
the first advent of man upon this planet, we find that
during this period the face of the earth has been trans-
formed by human endeavour. If, for instance, we survey
such a city as London we are confronted on every side by
objects which are the work of human beings, not merely
the work of human hands but the work of human minds.
Railroads, telegraph wires, telephones, streets and houses,
shops with their contents, parks, gardens, and soon in endless
catalogue—all these are embodiments of human thought
and will In the time when man dwelt in caves or trees,
these things were not. They have come into being by a
long process of development—a process which can only be
described as the gradual self-realisation of conscious
endeavour or purpose.
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Again, there is another and even more important aspect
of human development. Conscious endeavour in realising
itself has also transformed itself. Not only has it shaped
more complex and varied means for its own satisfaction,
but in doing so it has itself become more varied and com-
plex. A printing press would have been of little use to a
cave-dweller, not merely for lack of knowledge how to
work 1t, but also because the interests which it is con-
structed to satisfy were not felt by him. As conscious
striving has moved towards its own satisfaction, it has
itself grown and expanded. In and through the process of
supplying existing wants, other wants and sources of
interest have come into being. The whole of this progress,
be it noted, presupposes not only that conscious beings, as
such, are really agents determining the course of events,
but also that they proceed on the assumption that they are
so. If they had proceeded on the opposite assumption
that they were merely passive puppets—mere playthings
of external forces—they would not have advanced a step
towards the satisfaction of their needs.

Plainly any doctrine of the relation of body and mind
which is incompatible with the function of conscious
beings, as such, in determining their own development and
in shaping the external world in accordance with their
requirements, stands self-condemned from the outset.
Now, it is clear that interactionism satisfies this test; for
the interactionist explicitly and unambiguously asserts
that the mind shapes and uses the brain as an instrument
in the fulfilment of its own interests. But what about
parallelism ? Does not the parallelist reduce conscious
agency to a pure illusion ?

The answer is that all depends on the way we interpret
the fundamental thesis of parallelism. The thesis, apart
from any special interpretation, is merely that conscious
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processes regularly accompany certain nervous processes,
without interaction between them. If, now, we proceed to
add the further statement that the conscious processes are
merely an idle and superfluous accompaniment which
might be omitted altogether without making any differ-
ence, then conscious agency is abolished and parallelism so
interpreted is therefore an utterly indefensible position.

Doctrines of this type have been put forward by high
authorities —under such names as materialism, automatism,
or epiphenomenalism. Perhaps the word which best
characterises the general position is epiphenomenalism.
Consciousness is regarded as a superfluous apparition or
phenomenon which unaccountably crops up at a certain
stage in the course of material processes; it cannot be
accounted for as following from material conditions in
accordance with the laws of material causation ; and when
it does come into being it remains aloof in lonely isola-
tion without in any way taking part in the general busi-
ness of the universe. It has no more influence than the
sound of the steam whistle has on the motion of a railway
train.

But this view of consciousness as an idle and superfluous
bye-product is by no means essential to parallelism. The
parallelist may say, and, if he is strictly consistent, he
ought to say :—I do not deny but rather affirm conscious
agency: my position is merely that wherever there is
conscious agency it is accompanied by a parallel series of
occurrences in the brain, and that unless it were so
accompanied it would not be effective in the attainment of
its ends. Human action involves both factors in insepar-
able unity.

This, of course, raises the question: What distinctive
functions are we to assign to the two partners thus in-
separably united ? To conscious endeavour, on the one
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hand, and nervous process on the other ? For neither of
them can be a sleeping partner.

Here there seems to be only one course open to the
parallelist. He must distinguish two aspects in the pro-
ducts and results of human activity. On the one hand,
they may be regarded merely as modifications of the
position and motion of bodies and of the redistribution of
energy. Under this aspeect, they will, according to the
parallelist, be exhaustively accounted for by reference to
purely material conditions, including especially what takes
place in the neurons of the brain. But, on the other hand,
they have also and as well the quite distinct character
of being embodiments or expressions of human thought
and will. Under this aspect, they cannot be accounted for
by any material conditions, but only by the agency of
conscious beings as such.

Let us take as an example a play of Shakespeare. On
the theory of parallelism, “if we know thoroughly the
nervous system of Shakespeare, and as thoroughly his
environing conditions, we should be able to show why, at a
certain period of his life, his hand came to write on
certain sheets of paper those crabbed little black marks
which we for shortness’ sake call the manuscript of
Hamlet. We should understand the rationale of every
erasure and alteration therein without in the slightest
degree acknowledging the thoughts in Shakespeare’s
mind.”! As we have seen, the parallelist, in asking us to
believe this, demands much more than the evidence
warrants. But even if we concede what he postulates,
there is still left over something which is not explained.
What is lett entirely unexplained is just the play of
Hamlet, as such. The play, as such, is not merely the

! 'W. James, Principles, vol. i., p. 132
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material thing which we describe as constituted by certain
black marks on certain sheets of paper. It is rather the
meaning of these marks and of their arrangement. But
this cannot be accounted for by material conditions. The
only possible explanation is that the thought and will of
Shakespeare expressed themselves in and through the
written characters, so that the making of the black marks
on paper was for him a means to an end.

Physical science, on the contrary, knows nothing of ends
or of means to ends. Teleological activity is a concept
peculiar to psychology. It is so because it presupposes
the relation of the subject, as such, to its objects, as such.
It is a transaction between a conscious subject and its
object, as such. A certain actual situation is perceived
or believed to exist, there is the thought of its being
altered in a certain way, and the change is mnot only
thought of but desired. This constitutes the direction of
mental activity towards an end. The advocate of paral-
lelism holds that the mental activity is always conjoined
with a corresponding material process in the brain, and
that its efficiency in producing changes in the external
world is coincident with the operation of the concomitant
material process.

But if he is to avoid absurdity, he must not affirm that
the material conditions taken by themselves supply a com-
plete explanation. The complete explanation is to be
found only by taking together both the psychical and the
physical factors. Kither in detachment from the other
yields only a one-sided account of the total fact. For the
purposes of physiology the one-sided account referring only
to the material conditions may be all that is required.
For the purposes of psychology the one-sided account
referring only to the psychical conditions may be all that
is required. But on the hypothesis of parallelism,
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rationally interpreted, both the psychologist, as such, and
the physiologist, as such, miss an essential aspect of the
whole truth. The position of neither is ultimately ten-
able in isolation from that of the other.

The enlightened parallelist will therefore account for
the production of the manuseript of Hamlet as follows.
The manuscript may be regarded from two points of
view, each taking account of only one aspect of its
nature. In the first place, it may be regarded merely
as one portion of matter among others, possessing in a
special form only the attributes common to the material
world in general. From this point of view, its existence
can be accounted for through merely material conditions,
including especially certain occurrences in that portion
of matter which we call Shakespeare’s brain. But the
manuseript is not merely a material thing; it is also the
manuscript of a play to be read and acted and criticised.
From this point of view, explanation in terms of material
conditions entirely break down. What is essential here
18 the mind, not the brain of Shakespeare; what is
essential is Shakespeare as a subject, thinking, feeling,
willing, and adapting means to ends. It is this teleo-
logical point of view which is distinctive of psychology;
and whether we adhere to the hypothesis of parallelism
or to that of interaction, this teleological point of view
remains unaffected.



BOOK L
GENERAL ANALYSIS.

CHAPTER I

UrnrinaTe Mopes oF THE REnation or THE CoNscious
Sussecr 1O 1TS OBJECTS.

§ 1. Introductory.—We may begin by borrowing an
illustration from a useful little book by Miss Brackenbury.
Suppose a studént to make a record of his or her experi-
ence during five minutes of a lecture. The student has
probably recorded “ that he more or less apprehended the
meaning of the lecturer’s words, accepting his state-
ments and reasonings or, perhaps, occasionally dissenting
from them or questioning them. . . . Further, he may have
recorded that he was attending to the lecturer, that he
was trying to follow his argument. He was working. . ..
Again the student may have recorded, that he was enjoy-
ing the lecture, was taking pleasure in the development of
the argument so that he found concentration on it easy ;
or he may have recorded that he was being bored or
annoyed by the subject, that his state was not one of
pleasure but of dissatisfaction, and that he felt repelled
by the subject and unable to concentrate on it.” !

! Miss Brackenbury, Primer of Psychology, pp. 10-11,
102
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This analysis illustrates the three fundamental ways in
which the conscious subject as such is related to its object, .
the cognitive, the active, and the affective. He assents
dissents, or doubts—the cognitive attitude. He attends
—the active attitude ; he is pleased, bored or annoyed—the
affective attitude.

§ 2. Simple Apprehension.—Behind all more special
relations of the conscious subject to its objects there 1s
a more general relation which they all presuppose, the
general relation itself of subject and object, considered ab-
stractly in distinction from the special forms which it may
assume. It is a pre-condition of the cognitive attitude,
the feeling attitude, and the conative attitude that there
should be something before the mind with which they are
concerned. Simple apprehension is the term which seems
most suitable for naming this bare presence of an object
to consciousness without indicating any more special rela-
tion in which the mind may stand to this object.

It may be suggested that simple apprehension really
comes under the head of cognition. But a closer examina-
tion of the facts shows that the cognitive or theoretical
attitude always involves a more special relation of the
mind to its object. It involves either judgment or doubt
or mere supposition. Let the object before the mind be
what is meant by the words “that the moon is made of
oreen cheese ” or “ the moon’s being made of green cheese.”
Simple apprehension requires only that the meaning of
the words should be understood. But besides this there
is always either belief, disbelief, doubt or supposal. The
moon’s being made of green cheese is either accepted as
fact or rejected as fiction, or a question is raised as to a
whether it is a fact or not; or again, it may be only pro-
visionally assumed for a certain purpose, as when we say
*“ if the moon were made of green cheese, there must have
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been a cow to supply the milk,” or when we allow our-
selves to fancy this to be so in reading or inventing a fairy
tale.

The object of simple apprehension is whatever the mind
means or intends to refer to. The book I see before me
on the table is an object to me, inasmuch as I perceive it.
The immortality of the soul is also an object to me when-
ever I think of it. Nothing is an object to me, whenever
I use the word nothing and attach a meaning to it; so is a
Centaur when I imagine one. To perceive or think at all
is to perceive or think of something, and this something,
just because it is perceived or thought of, is an object
presented to consciousness.

When we ask a man what he is thinking of, he may
reply “the moon,” or “the college,” or “the soul,” or
“ my toothache.” But suchanswers are essentially incom-
plete. Their incompleteness is shown by the fact that
they always leave room for such further questions as,
What are you thinking about the moon? What are you
thinking about the soul ? These questions require somse
such reply as: I am thinking of the moon attracting the
earth, or of its causing the tides, or of its being made of
green cheese, or of its existence; I am thinking of the
question whether there is a soul, or the question whether
the soul is immortal. What really is before the mind of
the man as the object of his thought is not merely the
moon or the soul, but what is meant by such expressions
as “that the moon causes the tides,” or * that it attracts
the earth,” or “that the soul either exists or does not
exist,” or “that it either is or is not immortal.” In
general, it would seem that a complete object can only be
adequately deseribed in language, not by isolated words
but by propositions capable of being asserted, denied,
doubted or assumed. The full object requires to be
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expressed in the form that “something is or is not
so-and-so.”

This will help us to understand another point which
ought not to be omitted by the psychologist, though full
discussion of it must be reserved for Logic and Meta-
physics. The object of thought retains for consciousness
an identity which is independent of time and change—
identity of meaning. Events begin and cease; but what
the mind apprehends is not the mere event as it occurs,
but the ““fact” that it oecurs or the fact of its occurrence.
Now though the event itself begins and ceases in time,
the fact of its occurrence does not thus begin and cease.
The battle of Waterloo began and ended on a certain day
in June 1815. But the fact of the battle’s occurrence at
that date is not limited by time conditions. That the
battle took place at that date is a fact at the present
moment,

It follows from this that our transient experiences or
feelings as they come and go can never be complete ob-
jects of thought. Our object is rather “that they exist ”
or are felt or are of such a nature. My present tooth-
ache as a mere feeling or immediate experience is not the
object which I apprehend ; what I apprehend is rather the
fact that it is felt by me; and the fact of its having
been felt by me does not disappear for me when the feeling
itself is over. The fact of its having been felt is perma-
nently recognisable as identical with itself whenever I
think of it; the fact of its being felt at a given moment
can never be changed into the fact of its not being felt at
that moment.

We must distinguish the act of apprehension from the
object apprehended. The act of apprehension is an event
which happens in our own mental history ; the object is
a meaning which is the same whenever it is apprehended.
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We may think the same thought again and again: by this
is meant that we again apprehend the same object, that
we again mean to refer to the same thing But the acts of
thinking or apprehending are distinet events in the time-
order of our conscious life. I canapprehend the colour red
again and again on different occasions, and identify it as
the same. But on each separate occasion I have a separate
perception. The perceptions are so many distinct events
or occurrences in the history of my individual experience.
The sensible quality is not an event in the history of
my experience at all. It is an object which may be per-
ceived and identified as the same in many different phases
of my life-history widely separated in time. The same
distinction becomes still more obvious if we take other
instances. If I perceive a triangle, my perception is not
triangular,—it is not made up of lines and angles. On
the other hand, the triangle as it appears to me when I
see it is not an occurrence in the history of my indi-
vidual consciousness ; it is a geometrical figure, which 1s
a very different thing. =Again, in a moment of time I
may think of eternity: it is obvious that the specific
modification of consciousness which exists while I am
thinking of eternity, and disappears after I have ceased
to think of it, is not itself eternity or eternal. Similarly,
I may think of non-existence; this is an actually existing
thought ; and the specific modes of consciousness which
give it its specific nature must actually exist. They can-
not therefore be identified with the object of the thought,
which is non-existence. The object itself can never be
identified with the present modifications of the individual
consciousness by which it is cognised.

It is particularly important to note that this identity
of the object remains unaffected by its being more or less
fully apprehended. This is regarded as only a difference
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in relation to us which leaves the object unchanged in
other respects. It is the same object which is first
less fully and then more fully before the mind. Try to
bring before your mind the events of yesterday or the fifth
proposition of Euclid or what you know of the relation
of body and mind. At first your thought is relatively
vague and incomplete; but, as you proceed, details gradually
emerge which were not apprehended before; in a sense
these details are relatively new objects ; but they are
apprehended as partial aspects or features of the one total
object with which you are throughout occupied, the events
of yesterday, or the fifth proposition of Euelid, or the rela-
tion of body and mind.

Similarly, in observing something presented to the
senses, such as a flower, different parts and character-
istics are presented successively to sight and touch. But
throughout the mind recognises its total object as the
same ; the identical object is the nature of the flower,
which is disclosed now under this aspect, now under that.
In general, when we are observing or thinking about an
object, the object without ceasing to be recognisably the
same appears under different aspects. Now this, now that
characteristic feature or relation is brought before con-
sciousness. Indeed the processes of observing and think-
ing essentially consist in an endeavour to cognise relatively
new phases of their object. So far as the object is
already known there is nothing for them to do.

Professor Titchener gives an example which may serve to
illustrate what is meant. He says to his reader :—* Close
the book and look steadily at the table in front of you
and try to think continuously of that. You will find that
steadiness is impossible. There is a tendency to let the
eyes wander, to let them follow the grain and pattern of
the wood or to travel over the various objects lying on the
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table. If you withstand the temptation, your mind be-
comes a blank very soon indeed ; the table gets to be quite
meaningless to you. Presently the blank ends; you
remember that you ‘ought’ to have thought of the table,
and resolve to do so: the eyes try to wander again, and so
the whole history is repeated.”* The lesson of this
illustration is that there is no such thing as complete
mental immobility. As Titchener says:—Mind goes
on from moment to moment; it is never still.” In
attending to an object, though we are aware of the
object as the same throughout, we apprebend 1t or
endeavour to apprehend it in different aspects.

The central question for psychology in connection with
objects is how they come to be apprehended by the indi-
vidual subject at this or that moment in his life-history.
What determines a particular thinker to think a particular
thought when he does think it? In dealing with such
problems it is necessary to keep in view the fundamental
distinction which we have already made between two kinds
of objects—those which are presentations and those which
are not. Presentations actually exist at any moment as
immediate experiences of that moment. When a bell 1s
rung and I hear the sound, my sound-sensation exists at
the moment as my own private experience. It did not
exist before it was experienced by me, and it will not exist
after it is experienced by me. On the other hand, the fact
of a similar sound having been experienced before and the
possibility of experiencing a similar sound again are not
immediately experienced at the moment. The same is
true of the bell itself and of the power of the bell to
produce the sensation.

Now we may lay down, at least provisionally, the general

1 Primer of Psychology, p. 8.
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principle that presentations directly or indirectly condition
the apprehension of all other objects, either directly by
their actual existence as immediate experiences at the
moment, or indirectly through dispositions formed in the
course of previous experience. In one way or the other,
the reference of thought to what is not immediately
experienced is conditioned in a thoroughgoing way by
what is or has been immediately experienced, so that all
other variations and differences in the objects which the
mind apprehends from moment to moment are correlated
with corresponding variations and differences in pre-
sentational experience. It seems to be the function of
presentations to specify and determine the direction of
thought to objects which are not presentations.

§ 3. Judgment and Supposal.—“If ice were heavier
than water, what we now call the temperate zones would
be uninhabitable.” T believe this proposition; in making
it I judge. But in making it I have also before my mind
two propositions which I do not believe, but disbelieve. I
think of what is meant by the words “ice is heavier than
water,” and ‘“the temperate zones are uninhabitable.”
Yet I do not judge either that ice is heavier than water or
that the temperate zones are uninhabitable. What I do
1s to consider first certain general properties of ice and
water, sufficient to enable me to recognise what I intend
to mean by those words, e.g. the fluidity of water and the
solidity of ice, and the temperature at which water freezes.
I am then aware that these general characters, taken by
themselves, leave an open field for certain special alterna-
tive possibilities and in particular for the special alterna-
tives of ice being heavier than water or of its being lighter
than water. But I do not commit myself to either of these
alternatives as being the one which is realised ; I do not
even raise the question which of them is actual fact,
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What I do is to suppose one of the alternatives realised,
that of ice being heavier than water. Having made this
supposition, I find myself committed to another, that of
the temperate zones being uninhabitable.

It is characteristic of supposal that the mind has a
range of arbitrary choice between alternative suppositions.
It remains aware, in supposing one alternative to be
realised, that it might equally well suppose others to be
realised. On the contrary, it is characteristic of belief
that the alternative believed in is determined for the mind
and not by it. It is imposed on the mind by the nature
of the object with which it is dealing. From this point of
view, doubting and questioning must be regarded as belong-
ing to the attitude of belief rather than to that of sup-
posal. It is true that so far as we doubt, we are free to
make alternative suppositions. But this is not what is dis-
tinctive of doubt. What is distinctive of doubt is that
this very freedom is felt as an obstacle which we have to
get rid of. So long as it lasts it holds the mind in sus-
pense. What we are aiming at is a definite judgment that
one of the alternatives is realised ; and this means that we
are seeking to bring before our mind conditions which
impose this alternative to the exclusion of others. I doubt,
for instance, whether a certain drawer in my desk contains
papers or not. I am equally free to suppose either alter-
native realised. But this is unsatisfactory, because what
I want is not a supposition but a judgment. I accord-
ingly open the drawer, and the ensuing experience imposes
one alternative to the exclusion of the other. The drawer
is empty I can still make the supposition, * if this
drawer, which is in fact empty, were full.” But in doing
go, I have provisionally to disregard the new datum sup-
plied by opening the drawer.

Suppositions, as we have seen, occur as subordinate
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parts of judgments. But this relation is reversed in the
free play of fancy or imagination. Here, the primary and
pervading attitude of the mind is supposal. In composing
a fictitious narrative, the advance is from supposition to
supposition, each step enlarging and supplementing what
precedes, and the whole thus constructed is itself only sup-
posed, not believed. Similarly, the reader or hearer of the
fiction, who takes it for fiction only, accepts its successive
statements only as something supposed. For instance, I find,
in the beginning of a novel, the following sentence: “It
was in the dusk of a July evening of the year 1813 . . . that
I first met Captain Coffin as he came, drunk and cursing,
up the Market Strand, with a rabble of children at his
heels.” ! In reading these words, my mental attitude is
not one of believing or of disbelieving, or of doubting as
regards the existence of a person making this statement, or
as regards the incident he describes. I am, from the outset,
prepared for fiction; and this means that I am prepared to
accept propositions put before me by the author in the
way of supposal or make-believe or what children call
“pretending.” I am not disbelieving or doubting, simply
because my belief is not challenged. The author invites
me to make a series of suppositions under his guidance,
and this I allow myself to do. If anyone should require
me to proceed as if the fiction were fact, I should at once
begin to disbelieve or doubt.

The attitude of supposal is, however, in no case quite
unmixed with judgment. For instance, Sir Quiller Couch,
in writing the novel which we have quoted, is dealing
with human life—and with human life in England and
particularly in Devonshire in the year 1813. He has there-
fore to construct his imaginary incidents and scenes and

I Quiller Couch, Poison Island, p. 1.
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characters in conformity with certain conditions which are
accepted as real and are not merely supposed. Further, he
is bound to be consistent. What he says on one page must
agree with what he says on another. Having made a cer-
tain supposition he has to accept its consequences. In both
these ways judgment intermingles with supposal and re-
stricts the range of its free choice between alternatives.

In the order of mental development supposal comes
later than belief. In the child, the first evidence of its
existence is supplied by playful pretending, as when a boy
gets astride of a stick and pretends he is galloping on
horse-back. It may also enter into the play of animals, as
when two dogs playfully enact a mimic fight or hunt, yet
refrain from seriously hurting each other.

§ 4. Feeling Attitude.—The cognitive relation of the
subject to its objects is clearly distinguishable from the
interest it takes in them. The Latin inferest, the third
person singular of inferesse, means primarily “there is a
difference,” and so comes to mean “it makes a difference.”
The word ¢ interest” is here to be understood in the wide
sense suggested by its derivation. The subject is interested
in objects if and so far as they are not indifferent to him.
Now an object could be entirely indifferent only (1) if the
subject felt in no degree either pleased or displeased with
it, neither liked nor disliked it, and (2) if he neither wanted
it in any way altered nor wanted to maintain it unaltered.
There are thus two ways of being interested: (1) the
affective, and (2) the conative. Affection and conation
usually go together and are blended in intimate unity.
None the less it is important to distinguish them, for
affection covers the passive side of our nature as conscious
subjects and conation the active side. Let us begin hy
considering the affective attitude or, as it is sometimes
called, the feeling-attitude.
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The affective attitude consists in being pleased or dis-
pleased with something, in liking or disliking it. We
must distinguish carefully between the subjective state
of being pleased or the reverse and the objects which
we find agreeable or disagreeable. When we say that
music, or hockey, or football, or the eating of choco-
lates are pleasures, we mean that they are, more or less
permanently and uniformly, sources of agreeable feeling.
But it is the agreeable feeling itself as actually felt in
relation to these objects which constitutes the affective
attitude. The importance of this distinction becomes
obvious when we take account of a fact which is of funda-
mental importance for the general nature of affective
states, the fact that few definite objects or none can
mvariably be counted on as agreeable or disagreeable at
all times and under all conditions. Pleasing things do not
always please and displeasing things do not always dis-
please. They agree or disagree with us according to their
relation to the varying phases of our mental life as a whole.
The taste of honey or the bright blue of the sky are
approximately similar in character on their recurrence.
But the connected feelings have mnot a corresponding
constancy. The honey is pleasant if we have an appetite
for it : otherwise it may disgust. The blue sky may be a
source of joy if we are attuned to enjoy it; if, on the other
hand, we are in a depressed and irritable mood, it may
only increase our depression and irritation. The jest
which would please us in an hour of relaxation may annoy
us if we are in deadly earnest about some serious business.

The same point is illustrated by the varying affective
values of the same objects according as they are variously
combined, related or contrasted. The same colours or lines
may displease according to the varying ways in which they
may be arranged. Further, the affective value of an object

PSYCH. 8
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is, to a very great extent, dependent on the frequency of
its recurrence. We get tired of the finest melody when it
is hackneyed by constant repetition. Partridges may be
palatable, but it is proverbial that in this case one may
have too much of a good thing. On the other hand, even
very disagreeable medicines become less so as we become
used to taking them. This relativity of affective values to
the complex totality of our psychical life at the moment
supplies a characteristic distinetion between affective states
and sensations which recur with comparative uniformity
whenever a sense-organ is similarly excited. Another
characteristic difference is that distinct affective states are
not capable of existing together in a simultaneous plurality
as sensations are. Colour-sensations are constantly occur-
ring together without blending in a single colour-sensation
in which the parts are not separately distinguishable. The
same holds good for touch-sensations and sound-sensations,
and it holds still more obviously for combinations of
experiences belonging to different senses—for combinations
of sound-sensations with colour-sensations, or of colour-
sensations with touch-sensations. The sensuous presenta-
tions do indeed unite with each other in complex wholes ;
but they do not lose their separate identity. It still
remains possible, under sufficiently favourable conditions,
to discriminate them from each other as distinct though
related sensations. But affective states do not thus co-
exist independently side by side, so that we can say: I
have the feeling of being pleased and also along with it
the simultaneous and distinet feeling of being displeased.

It is true that we may, and very commonly do, experience
affective states which are neither purely pleasant nor
purely unpleasant., Pleasantness and unpleasantness are
then blended in a peculiar and indeseribable way; but
they are blended in a single indivisible feeling ; they cannot
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be discriminated as two distinct feelings separately ex-
perienced side by side, The true description is to say
that there is a single affective state which partakes at
once and in varying degrees of the character of pleasure
and of the character of pain.

That such experiences constantly occur seems undeniable.
Melancholy must always be tinged with sorrow or it
would not be melancholy at all; yet there is such a thing
as pleasing melancholy. In dwelling in memory on the
words and actions of a beloved friend whom we have lost
by death our experience often has a pleasing aspect, in-
divisibly blending with the pain of bereavement. But
we do not have two distinet feelings, one of pain and one
of pleasure. The case is not comparable with that of ex-
periencing two distinet colour-sensations, as when we see
a strip of blue side by side with a strip of red. A far
better analogy is to be found in the relation of the sensa-
tion of purple to the sensations of pure red on the one
hand and of pure blue on the other. The purple is a
single simple sensation ; it is not a sensation of red plus
a sensation of blue. Yet, on comparison, we find that its
quality is more or less akin to blue and also more or less
akin to red. It is a reddish blue or a bluish red. Thus
the various purples can, from this point of view, be arranged
in a graduated series passing at one end into pure red and
at the other into pure blue. The same is true of red-
yellows, and of blue-greens, and of greys as intermediate
between black and white. Similarly, affective states form
a graduated series between pure pleasure and pure pain.
The pure states are relatively rare, pure pleasure being
decidedly rarer than pure pain.

The wrong doctrine on this subject is well illustrated by
the speech which Shakespeare in Hamlet puts into the
mouth of King Claudius, who is made to deseribe his state
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of mind at his wedding with his brother’'s widow as
follows :—

“ With a defeated joy,—
With one auspicious and one dropping eye,
With mirth in funeral, and with dirge in marriage,
In equal scale weighing delight and dole.”

Claudius was not only lying, but his lie was a psycho-
logical absurdity. One eye could not be weeping tears of
sorrow, while the other eye was beaming with joy. Simi-
larly, delight and dole could not exist simultaneously
and separately like two weights in opposite scales.

Can our total consciousness at any moment be entirely
devoid of pleasure and displeasure? This is a question
which we may be at first sight tempted to answer decidedly
in the affirmative. I may,it would seem, perceive a stone,
or a clod of earth, or a geometrical diagram, without feeling
either agreeably or disagreeably affected towards these
objects. But the apparent plausibility of this answer
disappears when we look more closely into the case. Why
do we notice these objects at all? Perhaps we do so
merely with the view of settling by experiment the question
we are now discussing. But if that be so, the issue of the
experiment itself is more or less satisfactory or unsatis-
factory. We are in some degree pleased that our own
pre-conceived view is confirmed, or displeased because it is
apparently upset. If we have no pre-conceived view, we
are pleased or displeased because we do or do not succeed
in obtaining an answer to the question proposed. Thus,
the affirmative answer turns out under these special con-
ditions to be due to an oversight. We have not taken
into account our total consciousness in relation to the
object, but only a small and unimportant part of it. Now,
suppose that, instead of having a pre-existing motive for
noticing the object, we simply take cognisance of it because



§4] ULTIMATE RELATIONS OF SUBJECT TO OBJECT. 117

it happens to pass before our eyes. Here it may be said
that we are purely neutral in regard to it. But there are
many things presented to our bodily vision of which we
take no cognisance. The more pre-occupied we are, the
more entirely they escape notice. If this or that object
so obtrudes itself when our minds are pre-engaged on
some other topic as to divert the current of our thoughts,
it must have some interest of a pleasant or unpleasant
character. If it doesnot divert the current of our thoughts,
the cognisance we take of it will be slight and transient,
and will form only a small and insignificant portion of our
total consciousness. Thus our total consciousness may
involve pleasant or painful interest, although this small
portion of it does not contribute in any appreciable degree
to its pleasantness or unpleasantness. Again, our minds
may be comparatively disengaged, so that they are free to
attend to surrounding things ; but it is the characteristic
of these idle moods that we are more or less amused or
bored by the trivial objects which obtrude themselves on
our senses. On the whole, the presumption appears to be
that our total consciousness is never entirely neutral. The
student must here be warned against a common fallacy :
we are apt to suppose that we are only pleased or displeased,
when we expressly notice, at the time, that we are, or re-
member afterwards that we have been, pleased or displeased,
But in fact we only notice or remember when the pleasant-
ness or unpleasantness is specially conspicuous. There is
a customary level of agreeable or disagreeable feeling
which we are apt to treat as a neutral state. In like
manner, we do not notice that we are hot or cold, unless
we feel more hot or cold than usual. Similarly, what we
call silence is not absolute silence, but only a comparative
absence of sound. This is shown when we pass from what
we call silence to a still more complete absence of sound.
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The previous state then ceases to appear to us as one of
silence. As a matter of fact, sound of some sort is rarely
if ever wholly absent from our experience. The same is
in all probability the case with pleasure or displeasure.
One or the other, or both, are always in some degree
present, although we by no means always notice their
presence.

When we wish to say that pleasure or displeasure belongs
to this or that mental process, we may say that the pro-
cess 18 pleasantly or unpleasantly toned. Hedonic-fone is
a generic term for pleasure and the reverse, considered as
belonging to this or that mental process.

Are there other kinds of feeling-attitude besides plea-
sure and displeasure 7 It would seem that there are. It
18 difficult to bring emotions, such as anger and fear, and
sentiments, such as love and hate, completely under any
other head. Certainly, an emotion, like anger, involves
some kind of cognition; but it cannot be said that the
specific experience of being angry directly qualifies the
nature of the presented object; in other words, this ex-*
perience is not a presentation. So, too, anger has hedonie-
tone, mostly of an unpleasant kind. But its specific
quality cannot be resolved into pleasure or displeasure.
Again, it involves certain characteristic active tendencies ;
but there seems to be In it a peculiar and unanalysable
mode of being conscious, which cannot be resolved into
these. We must, therefore, conclude that in the complex
emotion of anger there is included a specific feeling-attitude
distinet from being pleased or the reverse. The same
may be said of the other emotions.

§5. The Conative Attitude.—Conation,considered merely
as a mode of consciousness in relation to objects, consists
in wanting the object to be in some respect other than
what it is or in wanting it to continue as it is. Clearly,
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the conative attitude, as thus defined, 1s distinet from the
cognitive. But it may not be so clear that it is distinguish-
able from affective states. Is not being pleased with a
certain situation identical with wanting it continued, and
is not being displeased with it identical with wanting it
changed ? This question may be decided by considering
two classes of cases: (1) those in which the affective state
presupposes as its condition a conation distinet from it ;
(2) those in which the affective state is prominent, when
conation is comparatively feeble and obscure, if it exists
at all.

As a typical instance coming under the first head, we
may take the unhappiness of a zealous student if he is
debarred from his favourite studies, excluded from books
and papers, or disturbed by noises and intrusions. It is
here untrue that the student first feels unhappy in his
actual situation and that his desire to pursue his studies
either simply is this unhappiness or follows from 1it. If
he did not begin by wanting to pursue his studies the pri-
vation of books and papers would not make him miserable.
He does not, in the first instance, want to study because
he feels unhappy; we must rather say that primarily he
feels unhappy because he wants to study and cannot do so.
All pleasures and pains which are conditioned by success
and failure belong to this type. They presuppose conation.
and cannot therefore be identical with it or even be re-
garded as generating it.

Of course, there are also many instaneces in which plea-
gure or painis primary, and not dependent ona prior want.
When this is so, the conative attitude arises in dependence
on the affective. 'We begin by feeling pleased or displeased
with a certain object, and in consequence we want it con-
tinued as it is or we want it to be changed. But where
this is so, there is still a clear distinction between the
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affective attitude and the conative attitude which results
from it. The affective attitude is concerned with the
object as it presents itself to consciousness at the present
moment ; the conative attitude is directed in a peculiar
way, which cannot be further analysed or described, towards
the future, toward what is not yet, but is to be.

The active side of our conscious being is essentially con-
nected with the conative attitude. The nature of this
connexion requires careful explanation. Evidently the
mere wanting or desiring or consciously requiring something
is not of itself sufficient to constitute agency. We must
also add that such modes of consciousness have causal
efficiency, that they operate as factors determining the
course of events,

But causal connexion, by itself, is not sufficient. A
man, in attempting to shoot a bird, unintentionally shoots
another man, of whose presence he was quite ignorant.
This result is not ascribed to his conscious agency, although
it is, in a sense, a consequence of his wanting to shoot the
bird. It is not asecribed to his conscious agency because
it is only an accidental outcome of his action. It 1s neither
what he primarily desired nor any part of the means or
conditions recognised by him as required for the attain-
ment of his end.

In general, conative consciousness constitutes the active
side of our being, not merely because it is a factor operative
in determining the course of events, but also because
by its very nature it tends to bring about its own fulfil-
ment. TFurther, this kind of causality is so connected with
the intrinsic nature of conative consciousness that it can
belong to nothing else. ~Apart from reference to such
states as wanting, desiring, requiring, etc., we can have no
conception of what it means. We may, indeed, think of
a bent spring as if it were trying to unbend ; but in doing
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8o, we are vaguely investing the spring with some sort of
conscious life analogous to our own.

The words “ failure” and *“ success ”’ have meaning only
in relation to conscious agency, as thus defined ; and such
agency is just as much implied in the conception of failure
as in that of success. When we are aiming at a mark, we
are equally active whether we hit it or miss it. Indeed,
the characteristic nature of subjective activity is most fully
expressed by a series of trials in which relative or complete
success is gradually reached through partial failures, as
in the case of the spider whose perseverance encouraged
Robert Bruce, or in the case of the Bruce's own reiterated
attempts to gain the Scottish crown. Where failure leads
to persistency with varied effort, in which relatively satis-
factory modes of procedure are, pro tanfo, continued or
renewed, while relatively unsatisfactory modes of procedure
are discontinued or altered, conative consciousness operates
throughout as a tendency towards its own fulfilment. It
is only a tendency, because the ultimate result does not
depend on it alone, but also on the cooperation of other
factors, and where these fail ultimate success is unattain-
able.

We must distinguish between the conditions which are,
as a matter of fact, necessary and sufficient to satisfy a
conative tendency, and what the subject himself initially
apprehends as required to satisfy it; between what he
really wants, and what appears to him to be wanted;
between the end-state which would actually bring fulfil-
ment of hisneed, and the end as an object of his conscious-
ness. It isageneral condition of conation that the subject
should initially have some cognisance of what it is that he
is seeking; but this initial apprehension may be exceed-
ingly vague and incomplete. In all cases, the subject is
confronted with a situation which he is aware of as alterable



122 PSYCHOLOGY. [BE. 1., CH. L

and wants altered. But he may not have any definite
apprehension of the special kind of alteration required.
All that is necessary to constitute an object of conative
consciousness is such cognisance of the conditions of satis-
faction as may serve as a clue, however vague and frag-
mentary, to the subsequent development of the psychical
process. Theclue may be very vague indeed ; it may be so
vague that we should not in ordinary language describe it
as a cognition of the conditions of satisfaction. All that
is required is the presence of some idea or perception which
prevents the course of the conative process from being
entirely indeterminate. It should also be noted that even
when the initial presentation is relatively precise it may be
misleading. I may desire to eat an apple which I assume
to be in my pocket ; but on trial I may find that no apple
is there. Or, I may find the apple, and then be disappointed
when I come to eat it. I discover that what I really want
—the actual satisfaction—is not what I supposed it to be.
Strictly speaking, we only come to know what we want
with complete determinateness in the actual process of
attainment. In “learning by experience” the initial
presentation of the conditions of satisfaction is continually
being corrected, defined, and enlarged by trial and error,
We are continually finding out what we do or do not really
want. Suppose that I sit down to solve a chess problem.
I start with a certain end in view (the object of conation).
I endeavour to discover a certain series of moves, limited
in number, bringing about inevitable mate. So far the
end is defined as an object of consciousness at the outset.
But it is not wholly defined. Its full determination comes
only with its attainment. If I possess at the outset the
knowledge of just that series of moves which is required,
satisfaction is already attained: there is no problem, for
the problem is already solved. Just in so far as the cona-
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tive process has anything to achieve, its end is not already
determined, but relatively indeterminate. Initially the end
1s only so far presented as to give a prompting clue, which
starts the mental process in a certain general direction.
This example 1s typical, and we need not add more here;
for the whole course of mental development, as we shall
have to expound it in other parts of this work, yields
incessant illustration.

It will be evident from what has been said that there is
some ambiguity in the use of the word end in reference
to conative process. It may mean either (1) actual satis-
faction of conation, or (2) the conditions of satisfaction as
they appear to conative consciousness before the satisfac-
tion is actually and completely attained. In sense (1) the
term end, whatever else it may imply, implies also its
ordinary literal meaning of termination or cessation. When
conation is completely satisfied it completely disappears.
Appetite for food ceases after a full meal ; intellectual
curiosity ceases when the problem is solved, and so on.
The end in which striving consciousness finds satisfaction
is, when completely achieved, the termination of the striving,
This fact is apt to be obscured by two circumstances. The
first is that in the process of satisfying one conation others
frequently come into being. Thus, in finding the answer
to one question we may find other questions emerge of
equal or greater interest. But it remains true that our
initial curiosity concerning the first question ceases
when that question is fully answered. In the second place,
there are some ends so complex that they can only be
realised by a long series of successive steps, and some, such
as the moral idea, which can never be realised completely.
But even in these cases, so far as satisfaction is attained,
conation ceases. We press on, forgetting the things that
are behind. The end, in this sense, implying actual satis-
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faction, and with satisfaction the cessation of the conative
process, may be called by way of distinction the end-state
or terminus. We may then confine the word end to its
second meaning as object of conative consciousness—the
conditions of satisfaction as apprehended by the subject
before actual attainment. In this connexion it is impor-
tant to remember that the subject may be mistaken as to
what he really wants, that his initial clue may be very
vague and fragmentary, whereas the actual conditions
which would satisfy him are definitely fixed by his own
constitution and that of the world in which he lives. It
should also be noted that while we are actually pursuing
an end, we do not usually represent it as the cessation of
the mental process which is directed towards it. We
attend rather to the positive nature of the conditions which
are to satisfy us. Now these conditions when they are
attained usually take some time to produce their full effect.
Appetite for food is satisfied by eating : it does not however
disappear as soon as we begin to eat ; it only ceases when
we bhave eaten to satiety. But the hungry man looking
forward to a meal thinks of the whole process of eating,
not of the moment in which his appetite will be completely
appeased and therefore cease to exist. On the other hand,
it is precisely this moment of satiety which constitutes the
end in the sense of end-state, or terminus,



CHAPTER IL

ATTENTION.

§ 1. Its general nature.—We can broadly distinguish
two directions of mental activity, the theoretical and the
practical. When I am interested in an object, the satis-
faction of my interest may depend partly or wholly on
keeping it before my mind or in obtaining more definite
and adequate knowledge of it. My attitude may be essen-
tially an interrogative or questioning attitude. I am then
active in making the object disclose its nature more fully
and unambiguously, without altering it in other respects,
except as a means to this end. The end towards which
conative consciousness is directed is attained merely by
the fuller apprehension of the object, the formation of
judgments and suppositions concerning it, the answering of
questions and the removal of doubts, the growing distinct-
ness and fulness of the play of imagination, or, in some
cases, the mere maintenance of the object before conscious-
ness until interest in it is exhausted.

So far as the work of the mind on its objects is of this
kind, it is what we call Attention. Attention is simply
conation so far as it requires for its satisfaction fuller
cognisance of its object without other change in it.

Theoretical and practical activity, though they are
abstractly distinguishable, yet constantly blend with and
condition each other. The attainment of practical ends

constantly requires fuller knowledge of what is aimed at
125
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and of the means of obtaining it. To this extent prac-
tical interest involves a theoretical interest which takes the
form of Attention. On the other hand, it often happens
that fuller knowledge of the object requires us to make
practical experiments with it. Thus, we may have a prac-
tical end in view, and we may, for the sake of this end,
attend to the conditions and means of its attainment. I
may wish to climb a rock, and I first observe it carefully
to determine the best mode of ascent. So far, all I have
gained is more complete knowledge. This is a partial
satisfaction of my original desire. It carries me a stage
nearer to my end; but it does so only because it makes
further steps possible. On the other hand, my interest
may be purely theoretical. I may simply desire to know
the geological structure of the rock. In this case mere
observation will be sufficient. If it is necessary to climb
the rock, the climbing will be merely a means of making
observation possible, just as in the previous case observa-
tion is merely a means of making climbing possible.

§ 2. Attention as the essential form of all mental
activity.—Ultimately, we cannot attain any practical end
by our ownagency otherwise than by attending. The only
way in which we can produce changes in our environment
is through bodily movements. But the only way in which
we can actively determine our own bodily movementsis by
attending either to the idea of making the movement or to
the result which is to be brought about by it. Given that
we are able to perform the required movement, all that is
necessary for its performance is a certain exclusive pre-
dominance of the thought of i1t or of the end to be attained
by it.

The general principle is that when the “ doing of some-
thing,” the thought of something to be done, occupies
consciousness to the exclusion or repression of conflicting
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suggestions, then the action follows. “Try to feel as if
you were crooking your finger, whilst keeping it straight.
In a minute it will fairly tingle with the imaginary change
of position; yet it will not move sensibly, because its not
really moving is also a part of what you have in mind.
Drop this idea, think of the movement purely and simply,
with all the breaks off : and presto! it takes place with no
effort at all.” !

Such exclusive dominance of the thought of an act or
of its result may be due to our wanting or desiring the
act or its result. To this extent the performance of the
act is our deed; it is a development of our conscious
agency. For instance, we may cease to think of keep-
ing our finger straight and only attend to the proposed
crooking just because we want to crook it and don’t
want to keep it straight. Or we may simply forget
about keeping it straight and then the same act follows
involuntarily.

When the dominance of the idea of something to be
done is not due to our wanting, wishing, or requiring it
to be done, but to other conditions, the ensuing action is
called ideo-motor. Ideo-motor action is well illustrated
by cases of so-called “thought-reading,” in which a person
who has hidden some small article concentrates his atten-
tion as completely as possible on the article and its hiding-
place. When he does this he involuntarily and unawares
makes slight movements which are capable of revealing
to others the direction in which the concealed object is to
be sought. Similarly, in certain stages of the hypnotic
trance, the subject performs every act which is suggested
to him, simply because the idea of the act occupies his
consciousness to the exclusion of conflicting alternatives.

! James, Principles, vol. ii., p. 527.
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Ideo-motor action is also a common occurrence in daily
life. “ Whilst talking I become conscious of a pin on the
floor, or of some dust on my sleeve. Without interrupt-
ing the conversation, I brush away the dust or pick up the
pin. . .. The mere perception of the object and the fleeting
notion of the act seem of themselves to bring the latter
about.” Sometimes the transition from idea to action is
contrary to desire. “A youth about to make his first
speech foresees that he will tremble and turn pale and
perhaps become incoherent.” What he wishes is to be-
have in quite a different manner: and yet at the critical
moment, the idea of how he fears to behave so occupies
his mind “ that he inevitably behaves in the way he
expected.”

§ 3. Distinction between Attention and Inattention.—
Let us call the totality of objects which are present to the
mind at any one moment the “ field of consciousness.” Only
part of this field is attended to; with the remainder we
are not actively occupied. Thus the total field of con-
sciousness is broadly divisible into two parts, the field of
attention and the field of inattention. This is frequently
illustrated by comparison with the field of view presented
to the eye. At any moment only those features of the
field of view are clearly and distinetly seen on which we
fix our eyes, so that impressions coming from them
reach a certain circumseribed portion of the retina called
the yellow spot. The other parts of the visual field seen,
as we say, “ from the corner of the eye” are, in a peculiar
way, blurred and dim.

Similarly, the field of consciousness normally embraces
a central area of clearly apprehended objects and a mar-
ginal zone of objects which are apprehended indistinctly.

1 James, ibid., p. 522, ? A. Shand, Mind, N.8. 1893, p. 453.
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Now it may not be true that all the clearly apprehended
objects are, therefore, attended to; but we may affirm that
all other objects escape attention. To justify this state-
ment 1t is necessary to define the nature of the indistinet-
ness which is to be regarded as incompatible with
attentive awareness. An object is indistinct, in the sense
required, when, though it is present to consciousness, it is
not separately discerned. This is the case when it 1s
apprehended only implicitly instead of explicitly. There
1s implicit apprehension when anything is apprehended in
the act of apprehending a whole of which it forms a part,
without being separately distinguished as a constituent of
this whole. For example, in glancing at a printed page
we are distinctly aware of the page as a whole, but not
separately of the shape of each individual letter which it
contains, especially if the characters are unfamiliar to us,
e.g. 1t they are Sanskrit or Russian. In hearing a
foreign language for the first time we are aware of a con-
fused jumble of sounds, but we fail to discriminate
separate words and syllables. In listening to an
orchestra we may clearly apprehend the total sound as a
confused mass without discriminating the several tones
produced by the different instruments.

Such implicit awareness is called sub-consciousness as
distinguished from clear or distinguishing consciousness;
and throughout our mental life the contents of our field
of consciousness are to a very large extent contents of the
field of sub-consciousness, which are indeed present to the
mind, but not separately discerned. We are constantly
receiving innumerable impressions from things without
us and from the varying states of our internal organs,
which give rise to sensations experienced but not dis-
eriminated.

Suppose that I am reading a book by the light of a

PSYCH. ' 9
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candle standing immediately beside me on the table.
The object with which my mind is occupied at the moment
1s the topic treated of in the book; my mind is oceupied
with this object under the special aspect in which it is
presented by the sentence I am following with my eyes.
I take no notice of the lines on the opposite page or of
other lines on the same page or of the margin of the
page, or of the candle flame as such, or of the surface
of the table, or of the clothes in contact with my skin, or
of the clock which is ticking behind me. Yet all these
things are producing impressions on my senses, so as to
affect my consciousness in specific ways. My total ex-
perience would be altered by change or removal of these
surrounding conditions. It would not be the same if
I were reading by lamp-light or sunligcht or twilight
instead of by candle-light. It would not be the same if
the book I am reading had no margin, or if the opposite
page were a blank. It would not be the same if T were
lying on my back holding the book in my hand instead
of sitting on a chair with the book lying on the table
before me. It would seem, then, that conditions of this
kind produce effects in consciousness though neither these
effects nor the things which produce them are attended
to, noticed or distinguished. Such unnoted experiences
are sub-conscious.

How, it may be asked, can the existence of the con-
tents of sub-consciousness be ascertained at all? If they
are mnot discerned while they are occurring, by what
means do we obtain knowledee of them? The answer is
two-fold. In the first place, they collectively contribute
to determine our sense of our general condition and
situation at the moment. They form a sort of dim back-
ground for the object of distinet consciousness. They
“tell on conscious life as sunshine or mist tells on a
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landscape, or the underlying writing on a palimpsest.”!
In the second place, we may become aware of the pre-
vious existence of sub-conscious contents at the moment
i which they cease to be sub-conscious. When the
clock stops I notice what has happened though I had
not previously been aware of the ticking. But this is not
all. I can also become aware at the same moment that
the sound of the ticking has previously entered into my
total experience without being attended to. Again, the
margin of a page which I am reading, so far as it affects
my experience at all, does so sub-consciously. But if I
cease reading and attend to the margin, noting, for
instance, that it is broad or narrow, I am aware that I
am not bringing in to consciousness something absolutely
new. I am aware that the presence of the margin
before my eyes made a difference to my experience even
before I attended to it.

In general, the distinct objects within the field of
consciousness stand out in relief against a hazy and
featureless background. Whenever we choose, we can
turn attention to this vague background itself, so as to
ascertain more precisely its nature and constitution. We
then find ourselves picking out, one by one, item after
item of sense-experience, previously undiseriminated. In
attending successively to this or that part of the skin,
we discern sensations of pressure, contact, temperature,
prickling, tingling, ete., which had not been previously
noted. “In the same way, attentive listening will at any
time bring to [distinet] consciousness noises which would
pass unnoticed under ordinary circumstances. It may be
the gentle rustling of leaves, the rippling of a distant
brook, the droning of insects, or in case these and all

! Ward, article on ‘“ Psychology,” Encycl. Brit., vol. 22, p. 559.
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other external sounds are lacking, there is still left the
sound of the blood as it pulses through the ears.”’

In like manner, the various sensations are progressively
revealed which are conditioned by the state of the internal
organs, lungs, heart, alimentary canal, ete.

Now in this process of successive discernment there
are two points to be observed. The first is that each
item successively distinguished is apprehended, not as
isolated and self-complete, but only as a partial feature
picked out from a larger whole of experience, containing
within its indefinite complexity innumerable other features,
not as yet separately discerned. What we are aware of
includes always an indefinite background which is never
exhaustively analysed. The second is implied in the
first. It is that each partial sensation as it emerges
into distinet consciousness is apprehended, not as then
coming into being for the first time, but as having in
some way pre-existed within the field of consciousness
before being separately discerned.

Sub-consciousness is not confined to the dim back-
ground against which diseriminated sensations and images
stand out in relief. The discriminated sensations and
images themselves may contain sub-conscious constituents.
An instance of this is supplied by the sound of an
orchestra in which the listener does not discriminate the
tones of the several instrumenfs composing it. An equally
good illustration is afforded by a note as played on a
single instrument, e.g. a violin. The note is really a com-
pound sensation, being constituted by the union of a
number of partial tones which may be discerned by a
trained ear; but untrained persons usually fail to detect
them and distinguish only the peculiar quality of the

1 W. B. Pillsbury, Attention, p. 6.
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total experience, which is ecalled timbre, the quality in
which a note sounded on a violin differs from the same
note sounded on a flute. Similarly, in rolling a pepper-
mint on the tongue, we are aware of the resulting sen-
sation as a whole, but we do not usually analyse this into
component parts; yet it is really complex, as is readily
seen when we turn attention to it in an appropriate way.
It includes sensations of sweetness, of coldness, and of
pungency.

In conclusion, we must consider generally the function
of sub-conscious sensations and images in our mental life.
Sense-experience, in general, conveys apprehension of
objects other than itself—of our own bodies and of the
bodies which act on our senses. How far does this hold
good for sub-conscious sensations? Inasmuch as the
sensations themselves are not separately discerned they do
not separately convey distinct items of information con-
cerning the external world. None the less, they have an
indirect cognitive value of this kind, inasmuch as such
cognitive value belongs to the whole within which they
form undistinguished components. We distinguish the
sound of the violin through the special quality due to the
union of tts partial tones, although we may not separately
discern the partial tones themselves. We distinguish a
peppermint, as such, from an acidulated drop, through
the confused sense-experience containing sensations of
coolness, sweetness and pungency, although we may not
discriminate these component sensations. The like holds
good for the dim background of sub-conscious sensations
against which discriminated objects stand out in relief,
This does not yield distinet perceptions of what exists or
occurs in the external world or in our own bodies. But
it does yield a general awareness of our total condition and
situation at the moment. It determines the special point
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of view from which we regard the world and ourselves ;
and 1t thus indirectly contributes to determine our view
even of the objects of distinet consciousness.

For the rest, the nature and function of sub-conscious
sensations may be characterised positively and negatively,
Negatively, we can say that they form no part of the
current of consciousness. They do not enter into the
flow of presentations through which we become pro-
gressively aware of the various aspects, features and
relations of an object of thought or perception. They do
not call up other contents of consciousness and enter into
combination with them. They do not form part of a
stream of thought or train of ideas. Such change as takes
place in them is due to change in the conditions affecting
the organs of sense. Otherwise they remain motionless
fragments. When we speak of the stream of conscious-
ness we refer to distinet consciousness—to consciousness
as occupied with distinet objects. Sub-conscious presenta-
tions seem rather comparable to the waves of a frozen
sea. Another negative characteristic is that they lie out-
side the sphere of judgment or belief. We do not affirm
or deny them of anything, nor do we affirm or deny any-
thing of them. We do not even mentally affirm their
existence. 'We have no consciousness of them which
could be expressed in such words as “this,” *that,”
“ there.”

Positively we may characterise them as follows.
Though they are not distinctly apprehended, yet their sub-
conscious presence is a condition which favours their
emergence into distinet consciousness. If my attention
flags in reading my book, I may begin to notice a candle-
flame. The visual sensations, which had previously been
sub-conscious, cease to be sub-conscious, and become
separately discerned, yielding at the same time a distinet



§ 4] ATTENTION. 135

apprehension of the candle-flame. We have described the
contents of sub-consciousness as stationary in contrast to
the flow of presentations. But this state of immobility is
a state of tension comparable to that of a bent spring.
They wait in the antechamber of attentive consciousness
and keep pressing for admittance with an urgency pro-
portionate to their intensity and to the interest of the
objects which they are capable of presenting. Tt is
evident that the more intensely a thing affects my sense
the more likely it is to attract my notice. The effect of
interest may be illustrated by the way in which the sight
of one’s own name on a printed page or the hearing of it in
a conversation arrests our attention, though other words
equally obtruding themselves on the eye or ear pass un-
noted. Any change in our sub-conscious experience is
especially apt to divert the current of consciousness, Thus
the clock may go on ticking unnoticed; but if it stops I
become immediately aware of the fact.

§ 4. The same continued.—In order that an object may
be attended to, it is necessary that it should be separately
discerned. The contents of sub-consciousness escape atten-
tion. But it does not follow that the inverse proposition
must be true. It does not follow that whatever is separately
discerned must therefore be attended to. For attention
essentially consists in something more than such discern-
ment. It consists in a felt tendency to dwell on the object
50 as in some way to adjust ourselves to it theoretically or
practically ~Where there is no subjective interest leading
us actively to occupy ourselves with the object, however
faintly and transiently, there is no attention.

We are thus confronted with the question whether this
actually occurs. Does anything ever enter distinet con-
sclousness without at the same time, in some manner or
degree, becoming an object of interest, without evoking a
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mental attitude analogous to that which would be expressed
in the questions—What is this? How am I to deal with
this? What next? What more? Can a distinct object
occupy us in any manner or degree, without our occupying
ourselves in some manner or degree with it ? -

We may begin by confining ourselves to things and
occurrences which affect our senses. The question, thus
restricted, may be formulated as follows. Does the nature
or intensity of an external stimulus ever of itself determine
the distinet presence of an object to consciousness without
at the same time eliciting a response, however faint and
evanescent, in the way of subjective interest, prompting us
to dwell on what is presented ?

At the outset, it is to be noted that such external con-
ditions are by no means the only factors determining which
among the things affecting our senses will become dis-
tinctly presented to consciousness. The preference among
the multitude of competing sense-impressions is also con-
ditioned by our predisposition to be interested, due to the
native bent of our minds and to our previous mental
development. ““ A setter dog, for instance, has its attention
drawn at once by a game bird, while a pug or a St. Bernard
would hardly notice it at all.”! A chicken notices a small
grain of corn while failing to notice other things present -
to its senses. A cat notes and follows attentively the
motions of a bird while paying no regard to buttercups and
daisies and blades of grass. Other conditions being equal,
a Mozart will tend to notice musical sounds rather than
other sensations. The whispered name of his mistress will
catch a lover's ear amid the confused buzz of louder noises
which pass undistinguished by him. The sight of one’s
own name on a printed or written page will at once emerge

I Pillsbury, op. cit., p. 51.
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into distinet consciousness, while the other words are not
separately discerned.

Other striking examples are supplied by the comparative
efficacy of different sense-impressions in awakening a
person from sleep. It is said that a miser may be roused
from profound slumber by placing a coin in his hand where
more violent measures fail. “The medical practitioner, in
his first profound sleep, after a laborious day, 1s awakened
by the first stroke of the clapper of his night-bell, or even
by the movement of the bell-wire which precedes it. . . .
The mother, whose anxiety for her offspring is for a time
the dominant feeling in her mind, i8 aroused from the
refreshing slumber in which all her cares have been for-
gotten, by the slightest wail of uneasiness proceeding from
her infant charge.”?

In such cases, the dominating condition which determines
the emergence of objects into distinct consciousness is what
we may call dispositional interest. There are dispositions,
congenital or acquired, which are conditions of conation and
feeling; and these become effective in determining the
flow of conscious life, the more readily in proportion to
the strength of the potential interest. If such conditions
as these were the only conditions operative in determining
distinet consciousness, distinet consciousness would coincide
with attention.

But they are not the only conditions. There are other
factors which, so to speak, obtrude objects upon us in-
dependently of the interest we take in them. These are
found partly in associations formed in the course of past
experience. But at present we need consider only those
which are connected with the nature of the impressions
affecting our senses, such as the intensity of the stimulus,
its extent, or its relative novelty.

! Carpenter, Mental Physiology, p.- 581.
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The more intense the stimulus the more likely we are to
become distinetly aware of the sensation which it occasions.
A barrel organ or a German band striking up in the street
immediately before an open window will, in general, force
its way into the distinct consciousness of the student, how-
ever zealously he may be pursuing his studies. It is not
that he is more interested in dwelling on the intrusive
noise than on the problems previously occupying his mind.
He will indeed be interested in getting rid of it or escaping
from it, and this no doubt forms an incentive to attend to
it. But such attention is secondary and derivative. The
noise does not, in the first instance, obtrude itself because
he wants to escape it. The reverse is the case. He wants
to escape and so attends to it, because he finds it thrust
upon him and maintaining itself without his leave.

The intensity of the stimulus is not so important a factor
as change in intensity, and this in proportion to the
degree and suddenness of the alteration. *“The noise of
~ the train upon which we are riding passes unnoticed after
a short interval, while the whirl of the train which passes
on the parallel line, although it does not add greatly to
the din, will be noticed at once. The lighting of a candle
in a dark room” compels our notice “more than the con-
tinuous glare of the sun to which we have been long
exposed.””! The classical instance is that of the miller
who at length fails to have any distinct awareness of the
clatter of the mill which he is continually hearing, although
he notices at once its cessation or any marked change in it.
What happens in such cases may be described as a victory
of attentive consciousness over the obtrusiveness of the
external stimulus. In the case of the miller, the persistent
tendency of subjective interest is to turn away from the

! Pillsbury, ibid., pp. 28-29.
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monotonous noise of the mill and to dwell on other things.
In the long run, this results in the permanent exclusion of
the noise from distinet consciousness. It is driven below
the threshold of distinet consciousness and passes into the
field of sub-consciousness.

The extensity as well as the intensity of sense-im-
pressions plays an important part. Other things equal, a
large object, such as a big building, is more likely to be
noticed than a little one; the sea is more likely to be
noticed than a small pool. Other conditions connected
with the nature of the external stimulus may be, in general,
brought under the head of relative novelty and contrast.
“ A new picture on the wall, a new face at the table will
draw all eyes whether there be any other striking feature
or not. And also a tree in a plain, or a black face among
an audience of Caucasians.”! In general, if a man wishes
“ to make himself conspicuous ” he can do so by presenting
an appearance strikingly different from that of his neigh-
bours, e.g. by wearing scarlet trousers and a yellow coat.

A very important condition of this class is the influence
of motion. A moving object enters distinct consciousness
far more readily and obtrusively than surrounding things
which remain stationary. Objects on the extreme margin
of the field of view are not usually discerned. But if such
an object begins to move suddenly and rapidly, we become
at once distinctly aware of its presence. This influence of
movement is marked in all animals as well as in man.
“Wild animals are startled by the movements of the
hunter, while they fail to notice him if he remain perfectly
still. . . . A horse shies when a piece of paper is blown
across his path, though he would remain unaffected by the
same object at rest.”*

! Pillsbury, ibid., pp. 49-50. 2 Ibid., p. 48.
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Such conditions as these have an efficacy in bringing
objects into distinct consciousness which does not depend
merely on their power to evoke at the same time the
mental activity of attending. None the less they do also
generally challenge attention. They tend to evoke an
active mental attitude requiring for its development and
satisfaction answers to such questions as: What’s this?
How am I to deal with this? What next? and so on.
Hence we have to consider whether this is always the case.
We have to consider whether an external stimulus may
make an object separately discernible without attention
immediately supervening. The problem is complicated by
the difficulty of deciding when attention is wholly absent.
There may be an incipient tendency to occupy ourselves
with the object—a tendency which fails to develop
because it is immediately overborne by other conditions.
In such cases, attention may be so slight and transient
that we cannot be sure of its existing at all. None the
less, it would seem that we cannot regard all apparent
instances of discernment without attention as really in-
stances of faint and evanescent attention.

The best evidence is supplied by what we may call
marginal awareness. This is a sort of borderland between
attentive consciousness and sub-consciousness. When the
mind is wholly pre-occupied in attending to an object, all
disconnected impressions are merged in a distinctionless
total experience, a sub-conscious background. But such
total absorption is for most persons an exceptional state.

In general, the pre-occupation is not so entire as to
exclude a dim discernment of surrounding objects, which
for any reason happen to be conspicuous at the moment.
Such objects may, then, momentarily slip into the region
of distinguishing consciousness, and then slip out again
without any appreciable tendency to detain them and con-



§ 4] ATTENTION. 141

gsider them further. Thus, while my thoughts are engaged
with psychological questions, as in writing this chapter, I
may catch myself in the act of striking a match, and may
recognise the presence of the flame and of the match-box,
but without any felt tendency to occupy myself with
them—to be mentally active in relation to them. They
simply emerge and disappear without my doing anything
to detain them.

Such marginal appearances are, for the most part, tran-
sient, and are forgotten immediately after they have
vanished. But sometimes they are more persistently main-
tained by theobtrusiveness of the external stimulus, or some
equivalent condition. For instance, in a cinematographic
show our whole attention may be directed to the pictured
movements of some animal; but flickering lines and spots
may keep forcing themselves on our notice, apart from any
felt tendency on our part to occupy ourselves with them.
Again, it has been frequently recorded that in moments of
intense emotion quite irrelevant and uninteresting details
may be clearly discerned and permanently remembered,
though they are not, in the proper sense, attended to.

It is more doubtful whether the mind is ever in a state
of complete inattention, so as to be occupying itself with
no object at all. It may be thought that there are states
of idleness in which one thing after another flits before
our mental view without our concerning ourselves even
faintly and transiently about any of them. *“If I am
sitting at ease, with my mind not dwelling, as we say, on
any subject, but wandering aimlessly as I regard some well-
known scene, I am what everyone would call inattentive
generally. If we keep to ordinary language, I am not
attending here to anything at all.”

1 Bradley, ¢ On Active Attention,” Mind, ~.s., vol. xi., p. 2.
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But we have to remember that ordinary language aims,
not at scientific precision, but only at a measure of
accuracy sufficient for the practical purposes of daily life.
Thus, when we say that water 1s “pure,” we do not
commonly imply that it is absolutely unmixed with any-
thing else, but only that it is pure emough to drink
without misgiving. The meaning is that it conforms to a
certain practical standard of purity.

Similarly, in ordinary language we may speak of in-
attention in cases where there is not a complete absence
of attention, but only a comparative absence. Thus, we
say that a man is inattentive when his mind skips easily
from one object to another without steadily or seriously
dwelling on any of them. But we ought rather to say
that the man 1s giving slight and brief attention to each
in turn—that attention is disjointed and volatile rather
than absent altogether. This may happen even when the
several objects have no specific interest for him. For,
besides specific interests, there is a general interest in
being mentally occupied in some manner or degree. It is
this general tendency to be mentally active which malkes
us feel bored when it is denied satisfaction.

A much closer approach to complete inattention is found
in certain cases of mental disease. In some stages of
mania, the patient ceases to notice surrounding objects,
and it 1s impossible to make him answer questions. A
gequence of ideas goes on in his mind, but it is utterly dis-
jointed and incoherent. As soon as he has begun to think
of one thing he rushes off to another. Between any two
immediately successive ideas, A and B or B and C or C
and D, there is discernible some link of connexion, but
there is none between A and C or between B and D.
Further, even the connexion which is discernible is of the
most superficial kind, such as accidental similarity in the
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sound of words apart from their meaning. The mind
seems hurried on by the play of casual associations with-
out any power of active self-direction. Here, if anywhere,
the total mental state may be said to be one of complete
inattention.

§ 5. Attention to Displeasing Objects.—The mind tends
to occupy itself with unpleasing, as well as with pleasing,
objects. Bad news as well as good is attended to.
Now it is a fundamental law of our mental life that we
seek to avoid, alter, or abolish what is disagreeable to us
and to maintain only what is agreeable to us. Ought we
not, in accordance with this principle, invariably to dis-
regard and dismiss disagreeable thoughts and perceptions
instead of actively occupying ourselves with them? This
difficulty disappears when we consider that, for the most
part, we cannot get rid of what displeases us merely by
refusing to think about it. If we lose our ticket when on
a railway journey, we cannot arrange the disagreeble situ-
ation to our satisfaction merely by dismissing it from our
minds and thinking about something else. Active adjust-
ment of some sort is required and this involves attention.
If, in trying to solve a problem, we find ourselves obstructed
by a difficulty, the difficulty is not removed by ignoring it.
Similarly, if we are separated by death from a beloved
friend, the separation would only be rendered more complete
if we did not cling to the memory and imagination of him.

None the less, in so far as the act of attending to a dis-
agreeable object is itself disagreeable, there will be a
tendency to turn from it to other and more pleasing matters.
The degree in which this tendeney is efficient in controlling
the direction of thought depends on the degree in which
it is counteracted by other motives. This varies in different
cases and for different individuals. One person, finding
the sight or the thought of the misery of others painful to
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him, simply turns aside from it and as far as possible
ignores it. In another, the impulse to relieve distress is
so powerful that the subject persistently absorbs his atten-
tion. One person finding a problem difficult will immedi-
ately give it up, whereas the same difficulty presented to
another mind will arouse it to more vigorous activity.

From this point of view, we can broadly distinguish two
types of character, the frivolous or pleasure-seeking and the
serious or strenuous. In the first, the prevailing tendency
is to evade and ignore what is displeasing. In the second
the prevailing tendency is actively to grapple with it so
as to remove or amend it. Harold Skimpole in Bleak
House belongs to the first type. “ All he asked of society
was to let him live. . . . Give him the papers, conversation,
music, mutton, coffee, landscape, fruit in the season, a few
sheets of Bristol-board, and a little claret, and he asked
no more. . . . He said to the world, ‘ Go your several ways
in peace! Wear red coats, blue coats, lawn sleeves, put pens
behind your ears, wear aprons; go after glory, holiness,
commerce, trade, any object you prefer; only—let Harold
Skimpole live. . . . Suffer him to ride his rocking horse.’”
We are told that he had “ composed half an opera once, but
got tired of it "—a very characteristic trait.

As an example of the opposite type we may take
Napoleon. Napoleon was no doubt ambitious and selfish.
But he was not a pleasure-seeker. His aim was not to
enjoy the world but to shape and mould it in accordance
with his desires. Conditions which would have formed a
paradise for Skimpole would have meant misery for him,
He was incessantly consumed by an intense craving for
work—the harder the better. His pleasures and pains were
the pleasures of success and the pains of failure. If he
had written half an opera, he might have grown tired of it;
but he would certainly have finished it.
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§ 6. Unity and Continuity of Attention.—If a varying
number of points, lines, numbers or letters be momentarily
exhibited before the eye, it is found that ““only a limited
number can be simultaneously discerned so as to be counted
after they have been momentarily seen.”! Only about
five separate points or lines or numbers or letters can be so
discerned. Limitation of this kind is called limitation of
the span of attention. Now it is often said that we can
attend to only one thing at a time. Is this position refuted
by the experiment with momentary exposure ? Do not the
experiments show that, in certain cases, we can attend to
at least five distinct objects at once? TUndoubtedly they
do show this. But they do not show that the distinct
objects can be separate objects in the sense of being dis-
connected with each other. The several points, lines, or
numbers are not apprehended in isolation, but as distin-
guished from each other and as forming a numerical group.
This holds good as a general principle ; wherever we attend
to many things at once, we attend to their interconnexion,
so that our total object is a single whole. It is single
though not simple.

This applies even to extreme cases of what is called
divided attention. When a person writes one letter and
also simultaneously dictates another, there is, no doubt,
an oscillation of the mind between the two tasks, inasmuch
as attention is specially concentrated now on the one and
now on the other. But, even during concentration on the
dictated letter, the written letter does not wholly slip out
of the field of attentive consciousness. The total object is
the problem of writing the one letter while keeping in mind
that the other has to be dictated. If we add that when a
sentence has been mentally prepared the actual writing or

I Myers, Text-book of Experimental Psychology, p. 321.
PSYCH. 10



146 PSYCHOLOGY. [BE. L., CH. IL

speaking may proceed automatically without further atten-
tion, we seem to have a fairly satisfactory account of what
takes place. Of course, feats of this kind are quite excep-
tional.

The partial features of the total object are apprehended
successively as well as simultaneously. Here also experi-
ments have been made on the span of attention. When
the momentary sounds caused by taps succeed one another
regularly every quarter of a second, the subject can just
apprehend groups of eight. “If ome group (the first
member of which is accentuated by a bell) consists of eight
taps, while another group (similarly accentuated) consists
of seven taps, the subject can, without counting, distinguish
the one group from the other ; but beyond groups of eight
taps his judgment becomes unreliable.” !

This successive discernment of the partial features of a
single object in relation to each other is especially charac-
teristic of attention. We are mentally active in making
the object gradually disclose its nature and relations with
increasing fulness of detail. This i1s what is meant by
saying that attention consists in a felt tendency to dwell
on the object so as to develop it—to unfold or unroll it.

The development may.take place in various ways and by
various means. It may consist in the successive discern-
ment of 1tems, already sub-conseciously present, as when we
distinguish within the total sound of an orchestra the
separate notes of the instruments. It may involve the
getting of new sensations by active movements of the body
and of the organs of the special senses, as when ashop-keeper
tests a suspicious coin by looking at it, biting it, and ringing
it on the counter; and, generally, in all observation of
material objects. Where, in the pursuit of ends, we

1 Myers, ibid., p. 322,
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produce changes in our environment, these changes and
their foreseen results form part of our total object, the
attainment of the end we are aiming at. In all cases, there
are processes of interpreting, 1dentifying, classifying, recog-
nising, etc., by which the object is brought into relation
with the results of previous experience as retained and
organised in pre-formed mental dispositions. In this way
what is fragmentary in it is supplemented and expanded,
links of connection are supplied for its relatively uncon-
nected parts, and the whole is fitted into its place in the
pre-acquired system of knowledge, belief and imagination.

The general name applied by psychologists to such
processes is Apperception. Apperception is involved in all
distinct perception and especially in all attentive perception.
‘When we see the wet ground, its wetness is not an original
datum of sight, but one of touch. Its connexion with
a peculiar visual appearance has been learned in previous
experience. When a thing looks smooth, all that is given
merely through visual sensation is the lustre or sheen of
the surface; the smoothness is primarily perceived by
touch and comes to be connected with the visible appear-
ance through association. In general, when we look at any
thing only one side of it is visible, the other side is not
seen but suggested. When we say that we hear someone’s
footstep on the stair, all that we are aware of through the
ear alone is a sound of a certain kind ; that the sound is due
to a footstep, that the footstep is that of some particular
person, and that it 1s on the stair, all this 1s an interpreta-
tion based on previous experience.

These are obvious cases; but it is a main part of the
business of psychology to show the same process at work
where it is by no means so obvious, to show how very little,
comparatively speaking, can be ascribed to the original
data of sense and how much is due to apperception. One
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instance of this may be given here by way of illustration.
In reading, only a very small proportion of the printed
matter is brought within the area of distinct vision so
that the shape of the letters can be directly recognised.
“ Erdmann and Dodge proved that the eyes in reading do
not move constantly and smoothly over the line, but go by
a series of short movements with rests between.” The
individual letters are discernible only when the eyes are at
rest, “It is quite easy to determine from the length of
the line and the number of rests, the number of letters
which are read at a single glance. It was found that this
was considerably greater than the number that could fall
at one time on the area of the retina sensitive enough to
permit them to be read. The other letters must, it 18
evident, be supplied by association from the material
gathered in earlier experiences.” !

Apperception may take place easily and rapidly, or it
may involve a more or less complex and prolonged process.
It is easy and rapid, for the most part, in the case of
familiar things in familiar surroundings. It is longer and
more complex where the object is comparatively unfamiliar
or is presented in a novel situation. The same is true even
for the familiar, when our general mental development has
raised new questions concerning it so that we apprehend
it in a new light. Before a man has learned geology a
stone may immediately find its place in the general context
of his experience. But after he has become a geologist,
hours of study may be required to adjust it to his new
system of ideas. Now, the more readily and rapidly
apperception takes place the less attention it requires, and
the more difficult it is the more attention it requires.
Where there is not sufficient interest in developing the

¢ Pillsbury, tbid., pp. 117-118.
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object, apperceptive processes, otherwise possible, fail to
oceur.

In general, attention has a two-fold function in the
development of objects ; in attending we seek to mark and
keep distinet from each other the various parts and
aspects of the whole with which we are dealing; and at
the same time we seek to apprehend more fully and
clearly the interconnexion of these distinct features with-
in the unity of the whole. Both the distinctions and
the relations are ultimately founded on the nature of
the object. But, in part, they may be introduced or at
least emphasised in other ways depending on our own
initiative.

This is well illustrated by the way in which we tend
almost irresistibly to introduce a rhythmic grouping in
series of impressions recurring monotonously at regular
intervals. Thus, in listening to the ticking of a clock we
accentuate alternative ticks, so that what we apprehend is
not tick, tick, tick, ete., but tick-tack, tick-tack, etec.
Similarly, in attending closely to a group of dots or lines
we tend to divide them mentally into smaller groups
having a definite arrangement, although their actual dis-
tribution may be indifferent to the order which we give
them.

Another way in which we may introduce an order and
distinctness into the object, which is not directly found in
its own nature, is by transferring to it the character of
some other object more or less like it. This is the method
used in illustrative metaphors and similes. The stars
are distributed in more or less distinct groups; but the
human mind has increased for its own apprehension both
the internal unity of each constellation and its distinet-
ness from the others by assimilating them to the figures
of well known animals and other familiar objects : the
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(reat Bear, the Little Bear, the Wain, ete. But the most
important artifice of this nature is the use of arbitrary
marks or signs. The robber in the Arabian Nights
applied this device when he made a chalk mark on a door
to mark off a particular house from other houses similar
and similarly situated.

All use of language comes under this head. In attach-
ing names to objects of thought we fix for permanent
reference both their internal unity and their distinction
from each other. The permanent possession by the mind
of a complex idea as part of the current coinage of thought
depends very largely on whether it has a name annexed to
it or not. Thus, as Locke remarks, “killing a man with
a sword or hatchet are looked on as no distinet species of
action ; but if the point of the sword just enter the body,
it passes for a distinet species; as in England, in whose
language it is called stabbing.” Though the complex
object may in the first instance be apprehended without
the name, yet the name is “the knot which ties its parts
fast together.'

The unity thus imposed by subjective activity always
presupposes some unity in the nature of the object
itself. Such unity may vary greatly in kind and degree ;
but in all cases it is clearly distinguishable from any
of the parts combined or all of them together. The
relation or form of combination has always to be con-
gidered as a separate factor, giving a specific character to
the whole. “By transposing a tune from one key to
another, we may obtain two entirely diverse aggregates of
notes, and yet the melody may remain unchanged. On
the other hand, by varying the order of the notes two
distinet tunes may result from the same collection of

' Locke, Essay on Human Understanding, Book 1II., Ch. 3, § 10,
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tones.”! The same holds good for the interval between
any two notes. There may be the same interval between
different pairs of notes, or a different one between the
same notes when their order is inverted: and in either
case the whole complex is different.

Similarly, the metrical form of a sonnet or of a hexa-
meter line may remain identical though its component
words and syllables may be varied throughout; a red
triangle on a green background has a formal identity with
a blue triangle on a yellow background; the general form
of a syllogism in Barbara remains the same in spite of
variation in its terms. The progression 1, 2, 4, 8, 16, ete.,
is identical in its form of unity with the progression 3, 6,
12, 24, ete. The gradual fading of a blush is formally
akin to the gradual dying away of a sound.

A complex whole as characterised by its specific form
of unity has attributes which do not belong to any
or all of its parts; and inversely the parts may have
attributes which do not belong to it. A heap of stones
may be a pyramid, though no single stone is a pyramid ;
each stone may be round, though the heap is not round.
An animal may pursue or lie in wait for its prey;
but we cannot say that the animal’s legs or head or
tail pursue the prey or lie in wait for it. A triangle
is a closed figure. But its lines or angles are not
- closed figures. It is above all important from the
psychological point of view that a whole object in its
unity has a distinctive function and value as a factor
in mental process, different from that of its parts. A
melody yields a pleasure which is not due to its com-
ponent tones considered apart from their union. The
same holds good of pleasing combinations of colours or

! Ward, Encycl. Brit., vol. 22, p. 593.
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lines or movements. The line “ Thoughts that do often
lie too deep for tears” affects our sensibility in a peculiar
way; but if we take away any of the component words,
or alter their order, the effect is lost. Similarly, a discord
is displeasing when the discordant tones are in them-
selves pleasing.

Again, an object as a whole has associations which do
not belong independently to its parts, and so may call up
ideas which its parts fail to recall. Certain lines drawn
on paper may in their union irresistibly suggest a man
swimming in the sea, whereas they have no such effect
severally. They have no such effect even when they are all
apprehended, if they are not apprehended in the right
order and combination. This is well shown in puzzle
pictures, where a figure may, in a sense, be before our
eyes for a long time before we are able to see it. The
several constituents, or disiecta membra, are all perceived.
But they do not suggest e.g. a man swimming until they
are detached from their other relations within the picture
and apprehended in a special connexion with each other.
To take a simple instance, the word “ man” as a whole
calls up the idea of “human being,” but no such associa-
tion attaches to its several letters or to all of them
together unless they are united in an appropriate way.

The unity of a complex object varies greatly in degree,
according to the nature of the object. Any closed figure,
as such, is a unity; but a regular figure is more so than an
irregular figure; for its parts are combined according to a
uniform rule of construction. For the same reason a line
of verse, in virtue of its metrical form, has more unity
than a line of prose. A concord is a more intimate unity
than a discord. An army has more unity than a mob:
and an army with a leader bas more unity than an army
without a leader.
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It is the function of attention to bring to light whatever
unity may be inherent in the nature of its object. This
process of discovery 1s often prolonged and gradual, each
stage preparing the way for the next. Planets, for in-
stance, move round the sun in regular periods: but in
what precise path and according to what precise rules ?
The intense and prolonged attention of Kepler discovered
answers to these questions, which are formulated in his
three laws of planetary motion. Planetary motion was
throughout his single object: and it was in the develop-
ment of this object, so as to define more fully and precisely
the kind and degree of unity belonging to it, that he
discovered his three laws.

§ 7. Continuity and Diversion of Attention.—In con-
tinued attention we are constantly turning to relatively
new objects, a, b, ¢, d, e, f, ete. None the less, there is a
single attention-process so long and so far as we occupy
ourselves with each successive item as being a partial
phase or feature of one and the same whole, and with its
relation to other preceding and following items as forming
part of the unity of the whole. If, on the other hand, a
new object arises which is not thus viewed in relation to
previous items as a further development of the same theme
or topic, so that we can drop reference to the previous
items and make a fresh start, so far as this is the case,
attention is said to be diverfed. In the moment in which
the diversion is taking place, there is, in a sense, continuity
of attention, inasmuch as the mind is aware of both
objects at once in being aware of the passage from one to
the other. In making the step from the first to the
second it has, so to speak, one foot in both. But as soon
as the diversion has taken place, this kind of continuity
ceases., The previous object is lost sight of in the
development of the new. Such continuity may be called
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Temporal Continuity of Attention, inasmuch as it depends
merely on the coincidence in time of the end of one
attention-process and the beginning of another. On the
other hand, the connexion of successive steps within
the same attention-process may be called Continuity of
Interest or Conative Continuity, inasmuch as interest is
throughout directed towards the development of a single
total object.

Suppose that, while playing chess or whist, I am
suddenly called away at a critical stage of the game to
meet a visitor on a matter of business. The interruption,
as such, constitutes a relation between the state of con-
sciousness which is interrupted and that which interrupts
it. But this relation exists between otherwise discon-
nected attention-processes, and depends on the temporal
coincidence of the end of one with the beginning of the
other. If, on the contrary, we consider the successive
phases of the process of making up the mind about the
move at chess, or of settling the matter of business, we find
a different and more intimate kind of continuity—con-
tinuity of aim or purpose, continuity of interest. From
this point of view, my state of mind when I have finished
my business with the visitor and returned to my game is
continuous with my state of mind when I was interrupted,
rather than with the intervening flow of consciousness.
The very word inferruption implies this. It 1s clear, then,
that continuity of interest is more or less independent of
direct proximity in time. This kind of continuity is
essentially connected with mental activity in the strict
sense, with the striving, conative, appetitive side of our
nature. Its general condition 1s that the successive
phases of a conscious process shall constitute a movement
towards an end-state or terminus. As we have already
explained (pp. 123-4), an end-state or terminus is a state
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of consciousness in which the process finds its natural
termination—the termination preseribed to it by its own
nature, and not by extraneous conditions. FEach phase of
the process before the end is reached is incomplete, and
tends by its own inherent constitution to pass beyond
itself. If the activity is displaced by a disconnected pro-
cess before it has attained its goal, it tends spontaneously
to recur after the interruption and work itself out, starting
from the stage at which it was cut short. If, while it
continues to occupy consciousness, its progress is in any way
checked or arrested, an experience of dissatisfaction or un-
pleasantness arises. So long and so far as its progress is
unchecked, but not yet completed, consciousness is un-
satisfied, but not dissatisfied, and ceferis paribus the
experience is pleasant.

Conative unity at any one moment depends upon cona-
tive continuity at different moments. If we take any
momentary phase in the flow of conative process, we find
a total state of consciousness in which some constituents
are irrelevant to the main direction of thought, and others
are essentially concerned in its progress. Thus, in playing
a game of chess the modifications of consciousness due to
impressions from surrounding objects are irrelevant to the
main current of consciousness. Only the experiences
connected with the position of the pieces on the board
are relevant, and only these experiences are embraced in
the conative unity of consciousness. This distinction
corresponds broadly to that between attentive conscious-
ness and sub-conseciousness. !

The total process of attentive consciousness is, in
general, composed of a succession of processes, each of
which has a certain conative continuity. Some of these

! Discussed in § 3 of this chapter.
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may be very transient and involve only a slight and
evanescent interest. But in so far as they involve atten-
tion at all they are essentially conative. Even when the
mind rambles from object to object in a desultory way, its
slight and transient occupation with each in turn involves,
in general, some degree of interest. Thus the transitions
which are without conative continuity are usually trans-
itions from one conative process to another. But even in
these transitions there is a kind of continuity, inasmuch
as the end of one process coincides with the beginning of
another. In the moment of interruption, the interruption
itself constitutes a sort of continuity between the old process
and the new.

Both temporal continuity and continuity of interest are
of great importance in the general development of mental
life, as conditioning in different ways the formation of
mental dispositions and associations.

§ 8. Gradations of Conative continuity.—The continuity
of interest connecting the successive phases of an atten-
tion-process may have various degrees. The possibility
of this lies in the fact that the continuity may exist in
certain respects and not in others. The succeeding phase
may be only in part a development of the preceding
phase and in part disconnected and relatively independent.
Compare the process of learning a proposition in Euclid
by heart with that of intelligently following the demon-
stration. For the boy who learns by rote, the proposition
is only a collection of sentences arranged in a certain
external order on the page before him ; these sentences
have continuity of interest for him mainly because they
have to be repeated by him in the same order when he is
called on to do so by his teacher. If the order of the
sentences were altered in any arbitrary manner interest
and continuity of interest would be unaltered, if he still
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supposed that the given order was authoritative. It is
quite different with the boy who follows the reasoning.
In his case it is not only the external sequence of the
sentences but the logical development of the meaning
which is interesting. Each step has interest for him only
through its connexion with what precedes and follows.
If the order of the sentences were arbitrarily altered this
logical continuity would be destroyed. So far as he is
interested in the logical development, the separate sen-
tences have no independent existence for him. They
come before his mind only as transitions in the evolution
of a continued interest towards its satisfaction.

The stream of consciousness consists of successive
trains of mental activity each having its own internal
continuity of interest, but relatively disconnected with
each other. It must be noted, however, that in the case of
normal human beings the disconnection of the successive
segments 1s only relative, not absolute. The successive
segments of the conscious stream have also some degree of
continuity with each other. This does not hold good, save
in a very rudimentary way, of animals. The mental life of
the animal seems in the main to be composed of a series
of detached and independent impulses. But in human
beings the sequence of special conations is more or less
unified 1n a comprehensive scheme. There is a thread of
continuity running through their whole mental life. This
more comprehensive unity is, in essence, akin to the
special unity of the successive portions of the stream of
consciousness. It simply means that the ends of con-
scious life are connected in a system, so that the satis-
faction of special interests is also the partial satisfaction
of more general interests, and the attainment of this or
that result forms a step towards the attainment of others
in progressive order. In sitting down to read the morning
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paper I begin with a general interest in acquainting myself
with current news. In passing from item to item I
gratify special and relatively detached interests. But
these interests are only relatively detached. They are
connected in so far as they form special parts of my
general interest in learning the news. This interest again
1s part of the still more comprehensive interest I have in
keeping myself in touch with my fellow-men so as to
know what they are thinking or talking about. Again,
my special interest in such a topic as Tariff Reform is
a particular case of my general interest in politics and
more especially in the position and prospects of my own
country.

This interweaving of interests in a system constitutes
the unity of personal life as opposed to the impulsive life
of animals.

Plainly, the unity of consciousness, as constituted by
unity of interest, may exist in very varying degrees. The
mental life of such men as Hegel, or Comte, or Bismarck,
or Newton, forms a far more systematic unity than that of
the man in the street. The mental life of the civilised
man is, in general, more completely unified than that
of the savage; and the mental life of man has a unity
which is not found in the animal. But some kind and
degree of conative continuity must be present, wherever
there is anything which can be called mental development
or learning by experience. Where there is no conscious
striving there can be no self-fulfilment and self-develop-
ment of conscious striving. Hence we may say that unity
of consciousness as constituted by continuity of interest is
at once an indispensable starting-point and a progressive
achievement of mental evolution in the strict sense, of that
kind of development which is peculiar to conscious beings
as such.
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§9. Expectant Attention.—All attention is, in a sense,
expectant or prospective. In seeking the development of
our object we look forward to the appearance of new
features and relations belonging to it, which are not yet
apprehended. In proportion to the unity of our total
object and the degree of our interest in it as a whole,
whatever is thus included in it or related to it will tend to
occupy the mind in preference to disconnected objects
which might otherwise be suggested by sense-impressions
or irrelevant associations of ideas.

The term Expectant Attention is specially applied to a
particular form in which this general principle operates.
It is applied to the special case in which something is
already more or less definitely anticipated in idea, but
requires for its further development an actual sense-
perception. When this is so, we notice what we are
expecting in preference to other things. “It is much
easier to see any lost article if you have a definite picture
of what i1s sought. In fact, searching for anything con-
sists ordinarily of nothing more than walking about the
place where the object is supposed to be, with the idea of
the object kept prominently in mind, and thereby stand-
mg ready to facilitate the entrance of the perception when
1t offers itself.”! In order to pick out a weaker tone
from a simultaneous group of stronger tones, we must first
set before our minds the idea of the weaker tone and then
listen for it amongst the stronger tones which would
otherwise mask its presence from us. “The practised
microscopist, while applying one of his eyes to his instru-
ment . ., . can keep his other eye open, without being in
the least disturbed by the picture of the objects on the
table which must be formed upon its retina.”?

! Pillsbury, ibid., p. 36. * Carpenter, Mental Physiology, p. 137.
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Such expectant attention is frequently a source of
illusion. We see what we expect to see instead of what is
really present. If we expect to meet A at a certain place
and time and B appears instead, we are likely to mistake
B for A ; we tend to apperceive the given sense-impression
through the wrong group of mental dispositions and so to
misinterpret it. * During the conflagration at the Crystal
Palace in the winter of 1866-7 . . . , it was supposed that
the chimpanzee had succeeded in escaping from its cage.
Attracted to the roof with this expectation in full force,
men saw the unhappy animal holding on to it, and
writhing in agony to get astride one of the iron ribs. . . .
But there was no animal whatever there; and all this
feeling was thrown away upon a tattered piece of blind, so
torn as to resemble to the eye of fancy the body, arms, and
legs of an ape.’! Where what is attentively anticipated
is movement, or something producible by movement on
the part of the person attending, there is a tendency to
make the movement. When a number of persons sit at a
table, on which they place their hands, expecting it to
rotate, they involuntarily exert lateral pressures which
give rise to the kind of motion anticipated. This may or
may not be a complete explanation of table-turning. DBut
the fact that the sitters do unconsciously push or pull is
demonstrated by experiments of the kind first devised by
Faraday, who used as indicators levers so contrived as to
move in the opposite direction to the table under lateral
pressure from the hands of the sitters.

Expectant attention also influences the order in which
sensuous presentations are discerned, when the stimuli
affect the sense-organs simultaneously. Ceferis paribus,
“for a flash of light to be perceived earlier than a

1 Quoted from Dr. Tuke by Carpenter, ibid., p. 208.
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momentary sound, the light must precede the sound by
from 607 to 100s [thousandths of a second]; when this
interval falls to about a quarter of this value the sound is
‘ perceived’ before the light.”! But the direction of the
subject’s attention makes an important difference. In
one case, for instance, it was found that when expectant
attention was directed to the expected sound, * the latter
apparently preceded the light stimulus, when actually it
followed by an interval of about 507, !

§ 10. The Efficiency of Attention.—In attending, we seek
to apprehend our object more adequately and distinetly.
But the efficacy of the attention-process in producing this
result is only partially dependent on the degree and
duration of attention. It depends also on the nature of
the object and on the degree in which similar objects have
occupied the mind in the past. We may make prolonged
and strenuous efforts to discover the nature of a thing
seen dimly in the distance, to determine, for instance,
whether it i1s a man or an animal, a rock or a tree; yet in
the end we may still remain in doubt and perplexity,
although we should have had little difficulty with it, if it
had been nearer to us. The persistent and intense study
of an involved and clumsy exposition of an intricate sub-
Ject may leave us hardly any wiser than we were before,
whereas a simpler subject more lucidly expounded would
have been understood at a single reading. It is harder to
bring before consciousness in their distinction and relation
a series of nonsense syllables, than the same number of
words with meanings; and if the words are connected in
an intelligible context the work of attention is still further
facilitated.

The influence of prior attention in making subsequent

1 Myers, ibid., p. 315. ¢ Myers, ibid., p. 315.
PSYCH, 11
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attention to the same or kindred objects more effective is
of fundamental importance in the development of our
mental life. Apart from forgetfulness, the general
principle is that the results of previous attention-processes
are carried forward into subsequent process and constitute
a basis for further operations, so that the mental work
which has been already performed does not need to be
done over again.,

It is to the habitual direction of attention that we
must ascribe all special power of discriminating and
interpreting sense-impressions which does not depend
on superior delicacy in the organs of sense. A savage
will discern a snake from a withered branch, or dis-
tinguish and identify an animal in the distance, where
a civilised man entirely fails. But careful investigation
has failed to show any superiority in the eyesight of
the savage. His greater power of discrimination in cer-
tain directions is due to practice beginning in childhood
and continued throughout his life. The same savage
who can track game where his white companion can dis-
cern no trace of it would be reduced to tears and despair
if he were condemned to pick out the inverted s’s on
n page of print.

The special development of touch discrimination in
the blind, shown for instance in their reading of raised
print, is also due to the habitual direction of attention
to tactual impressions. Where hearing as well as sight
is absent, as in the case of Helen Keller, it has been
found possible to acquire the power of following oral
speech intelligently by touching the lips and throat of
the person speaking.

In many trades and professions special aptitudes of the
same kind are acquired by special training. “ The steel-
worker sees half a dozen tints where others see only a
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uniform glow.”! The seaman “makes out the distinct
‘loom of the land’ where the landsman can detect nothing
but an indefinite haze above the horizon line.” The wine.
taster “can tell the vineyard by which any particular
choice wine was yielded and the year of the vintage which
produced it.” ?

§ 11. Movements of Fixation.—The direction of mental
activity towards an end involves the tendency to use what-
ever means may be found conducive to the attainment of
the end. This applies to attention as a striving after the
fuller apprehension of its object. When we are trying
to make out the form, colour and movements of a bird,
we may use a field-glass to give us a clearer and more
detailed sight of it. The field-glass is an artificial con-
trivance expressly devised for this purpose. But there
are other and more primitive means provided, from the
outset, in the constitution of our own body and organs
of sense.

Thus, when we are interested in something which is
present to our senses, there are various movements by
which we can actively obtain sense-experiences from it, so
as to make our apprehension of it more full and distinet,
and by which we can exclude the disturbing effect of
irrelevant impressions. There are, in the first place, special
movements of adaptation of the sense-organs for the
receiving and detaining of sensations. When something
in the field of vision catches the attention, the eyes
normally turn towards it, so that we look directly at it.
The ocular movements are such as to bring what is seen
within the area of distinet vision for each eye and for both
at once. . Besides this, there is accommodation of the lens
of the eye so as to obtain a clear image on the retina

! Ward, ibid., p. 555. * Carpenter, ibid., p. 142,
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When the thing seen is so large that we cannot make the
requisite adjustments for all of it at once, we follow its
outlines with our eyes, bringing its parts successively
within the area of distinct vision. Such movements are to
some degree acquired in the course of individual experience ;
but to a large extent they are provided for by the original
constitution of the nervous system.

To evoke the ocular movements of adaptation it is not
necessary that the object attended to should be itself
within the field of vision. *“In attending to impressions
from other sense-organs, the eyes are adjusted to receive
the impression even if it is dark, or there is some other
condition which prevents the object from being seen. An
excellent instance of this can be obtained by watching a
man trying to attend to two tuning forks held one before
each ear. As the attention turns from fork to fork there
is an accompanying movement of the eyes from side to
side in the most striking manner, in spite of the fact that
the forks are held in such a position that it is impossible
to see either.” !

Special adjustments occur in the case of other sense-
organs as well as in that of the eye. The moving hand
explores the surface touched so as to ascertain its shape
and texture. HEven before actual contact, when *the
question whether a surface is rough or smooth comes into
the mind,”? there is a tendency to move the fingers
towards the surface, if it is within reach. In listening we
turn our heads so as to be in the most favourable position
for catching the sound ; and there arealso probably special
adjustments within the ear itself, though their nature is
obscure.

In attentively tasting, we roll the morsel on the tongue

1 Pillsbury, ibid., p. 16. ? Pillsbury, ibid., p. 16.
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and press it against the roof of the mouth. Tn attentively
smelling, we sniff the air.

It has been held by some psychologists that these
adaptive motor activities really constitute the process of
attending to perceived objects instead of being the means
or instruments for making attention more effective. But
this position seems quite untenable. In the first place,
though adaptive movements of the sense-organs wusually
accompany attention to sensuous presentations, it is by no
means necessary that they should always do so. It is
quite possible to attend to sensations in the margin of the
field of view without bringing them into the area of dis-
tinet vision. It is quite possible to attend to purely
passive touches. In the second place, the suggested view
puts the cart before the horse. The movements of ad-
justment are normally determined by previous attention
to the object instead of being prior to it. This point
is well brought out by Pillsbury. The only condition
“for the occurrence of the movement is that an object
catches the attention, and as soon as it attracts the at-
tention, the movement which is necessary to give the
most favourable condition for” observing it *follows at
once.” !

Besides the special adjustments of the special sense-
organs used in the perception of an object, there is also in
strenuous attention a general posture of the body as a
whole, for excluding or weakening the influence of irrele-
vant sense-impressions. There is a convergence of all
movements towards the one end of fixing and detaining
those sense-impressions which are relevant to the attention-
process, and there is a tendency to suppress all other move-
ments. In intent listening or looking, locomotion ceases,

! Pillsbury, ibid., p. 14,
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and we stand fixed in a tense and motionless attitude.
There is sometimes even an involuntary holding of the
breath.

Another highly important way of fixing attention on
a perceived object is by imitating its behaviour. There are,
as we shall see later, many kinds of imitation. But the
most primitive is a direct consequence of the principle that
attention to a movement involves a tendency to make the
movement ourselves. This tendency may be and for the
most part is suppressed by counteracting conditions: but
where opposing influences fail to operate, as when attention
is entirely absorbed in following the movement of an
object, independently of other interests, it manifests itself
in obvious ways. This is illustrated by the case of the
spectators at an exciting football contest, *“ where there is
a marked tendency of the whole mass of observers to follow
the movements of the players with their bodies. In some
moments of excitement the entire body will move forward
in complete unconsciousness of the fact that any move-
ment is being made. . . . And in most cases the whole
crowd will have changed its position very considerably
without being conscious that a step has been taken.”!
Imitation of this type arises directly out of the attention-
process and is at the same time a means of increasing its
efficiency inasmuch as it yields more full, vivid, and definite
apprehension of the object imitated. It 1s mainly in this
way that young children and animals learn by imitating
the actions of others.

We have considered the means of aiding and facilitating
attention to objects which are present to the senses. There
are also special ways of fixing attention on mental images
and ideally represented objects. But the treatment of

! Pillsbury, sbid., p. 10.
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these may be postponed to a later stage, when we come to
deal with imagery, ideas, and the use of language.

§ 12. Kinds of Attention.—There is an important dis-
tinetion between (1) immediate and (2) derivative attention.
The schoolboy studying the unattractive pages of his Latin
grammar for the sake of winning a prize illustrates the
second form. His total object is not Latin grammar merely,
but Latin grammar considered as something to be learned
with the aim of gaining a prize. He has little or no interest
in mastering the contents of his book for their own sake,
and he would not concern himself with so dry a subject
except as a means to an ulterior end. On the other hand,
if his thoughts wander off to such themes as cricket or
football, his attention is of the immediate or spontaneous
type. Cricket and football have for him a direct interest
of their own independently of their being means to some
end otherwise disconnected with them in its nature.

Another distinction closely allied to this is between
volitional and mnon-volitional attention. Attention is
volitional when it is initiated by a voluntary decision or
resolution to attend to a certain topie rather than to others.
This pre-supposes that the mind starts, not merely with the
thought of the topie, but with the thought of giving
attention to it as a deed to be performed. Where there
is no such preliminary idea of attending and consequently
no express decision to attend, attention is non-volitional.
Plainly, when the boy’s thoughts leave his book and turn
to ericket, their direction is not determined by any express
volition on his part. On the contrary his study of Tatin
grammar most probably did require to be initiated by a
voluntary decision. In all likelihood, he went through
some such process as the following, “ I should like to read
this story or to ‘do stamps,’ but, as I want to win that
prize, I shall fag away at my grammar instead.”
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We cannot however simply identify volitional with
derivative attention and non-volitional with immediate
attention. A person may deliberately decide to give his
attention to a theme which thereafter occupies his mind
merely through its intrinsic interest. The boy, fﬂr in-
stance, might voluntarily decide on “doing stamps” in-
Et&Ld or reading a story. But his sustaining mt.arest

“ doing stamps ” might none the less be direct and
nut derivative.



CHAPTER IIL

Primary Laws oF MeExTAL Process.

§ 1. Retentiveness.—Retentiveness in some form is an
indispensable condition of development or progress of any
kind. Advance would be impossible unless the results of
prior process persisted as the basis and starting-point of
subsequent process. In marching, each step has its point
of departure from the new position secured by the previous
step. In marking time there is continual reversion to the
same position and no advance. No house could be built if
each brick vanished as it was laid, and had to be replaced
anew. A rope cannot be formed of dry sand, which
ecrumbles away as it is put together. Similarly, mental
development would be impossible unless previous experi-
ence left behind 1t persistent after-effects to determine the
nature and course of subsequent experience. These after-
effects are called, in psychology, traces or dispositions, and
the psychological law of retentiveness may be stated as
follows : when and so far as mental development takes place
through mental conditions, it does so because specific experi-
ences leave behind them specific traces or dispositions, which
determine the nature and course of subsequent process, so
that when they are modified it is modified.

The persistence of dispositions is not absolute ; they tend
to decay, and may perhaps disappear altogether if they are
not maintained by renewal of the corresponding mental

processes, or of mental processes connected with these. In
169
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this respect there is a great difference between different
mdividuals. Some are more retentive than others. But
even in the most retentive minds, traces tend to fade away :
“so0 that if they be not sometimes renewed by repeated
exercise of the senses, or reflection on those kinds of objects
which at first occasioned them, the print wears out, and at
last there remains nothing to be seen.” Thus the experi-
ences, “ as well as children, of our youth, often die before
us ; and our minds represent to us those tombs to which
we are fast approaching, where, though the brass and
marble remain, yet the inscriptions are effaced by time,
and the imagery moulders away.”? The differences in
the retentive power of individuals are, in part at least,
differences in original endowment, and cannot be explained
on psychological grounds. As Locke remarks, some minds
retain the characters drawn on them *like marble,” others
“like freestone,” and others “little better than sand.”
The ultimate explanation of this difference in original
endowment must take a physiological form.

§ 2. Retention involves Retention of Presentations.—
I have already laid stress on the distinetion between ob-
jects which are immediately experienced and those which
are not. Objects which are immediately experienced we
agreed to call presentations, and we referred to sensations
and mental images or copies of sensations as the most
obvious examples of what is meant by a presentation, A
pressure-sensation or a sound-sensation, for example,
actually exists only in the moment in which it is actually
being experienced. To adopt a phrase of Berkeley’s, it
exists only in the mind.

On the other hand, in being aware of a pressure-sensa-
tion we also are cognisant of something which presses, and

! Locke, Kssay on Human Understanding, Book II., Ch. 10, § 5.
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in being aware of a sound-sensation we mentally refer to
something as its source. In general, the apprehension of
immediate experiences in the way of sensation carries
with it the apprehension of objects which are not immedi-
ately experienced—objects which are thought of as having
a being independently of what passes in our mind in the
moment of our becoming cognisant of them.

Now it is clear that originally our awareness of other
objects is conditioned by presentations. In apprehending
things as rough or smooth, hard or soft, we must have
special touch-sensations; in apprehending them as red or
green we must have correspondingly special colour-sensa-
tions ; in apprehending them as sweet or salt we must
have appropriate taste-sensations. In general, the mind
is dependent on immediate experiences for the cues which
at any moment determine the direction of thought to
objects which are not immediate experiences. It is the
function of presentations to present objects which are not
themselves presentations.

Retentiveness, association, and reproduction seem, in
general, to involve the same principle. It is only because
presentations leave behind them traces or dispositions that
the connected objects are capable of being retained or
revived. This seems plain in simple cases. In ideally
recalling the colour of an orange, I am very likely to do so
by means of a mental image, which is a revival of actual
sensations which I have experienced in seeing oranges.
Here, the actual semsations have, in disappearing, left
behind them a disposition which makes possible the
mental image, and this, again, gives a cue to the thought
of yellow as a quality of an external object.

But it is also possible for persons who are not habitual
visualisers to understand the meaning of the word yellow,
without having any definite sensory image resembling the



172 PSYCHOLOGY [BK. 1., OH. ML,

sensation which they have in seeing something yellow.
The only definite image in their mind may be that of the
word itself. Are we then to say that the word suggests a
pure thought which does not in any way depend on sensu-
ous experience 7 We cannot assert this unless we arealso
prepared to say that yellow would have been thought of in
the same way if there had been no previous sensations of
yellow, or if these had vanished, like reflections flitting
across the face of a mirror, without leaving any trace
behind. This seems impossible. The natural hypothesis
is that the dispositions generated in previous sense-
experience do endure and operate, although they do not
give rise to a distinguishable image or mental picture.
Without giving rise to a distinguishable image they may
modify in a vague and elusive way our total immediate
experience of the moment, and I have no doubt that they
do so. But, whether this is so or not, they at any rate
operate as factors, determining our awareness of what is
meant by the word “ yellow.”

Consider next the way in which we apprehend meanings
more complex and remote from actual sense-perception,
such as that of the word ‘wealth.,” On hearing or
seeing this word, we at once apprehend its distinctive
meaning. Yet there need be no seusuous image in the
mind except that of the word itself. If there is an image
it i1s bound to be totally inadequate of itself to determine
what we mean. We are likely to have some such mental
picture as that of a bale of goods lying on a wharf. But
this does not enable us to picture what we mean by wealth,
but at the most only one small item connected with this
very complex concept. A child who has not yet formed
the concept so as to be able to understand the word may
picture a bale of goods on a wharf just as vividly and
distinctly as we do; and the same image might serve
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equally well for different concepts—for that of a cargo, or
a bale, or a seaport, as well as for that of wealth.

Are we, then, to conclude that our apprehension of the
meaning of the word wealth is, in the main, an act of pure
intellect without any adequate cue, direct or indirect, in
presentational experience? We shall see that this is an
unfounded supposition, by considering the way in which
the word has originally acquired its meaning for us. In
part, we have come to annex this meaning to it, because
we have heard it in combination with other words and
have had to find a sense for it suitable to its context. But
this only pushes the question further back. In the long
run, words have acquired their meaning through their
application in connexion with objects directly perceived
through actual presentations. The word * wealth,” for
instance, has been applied to piles of goods, to rich corn-
fields, to abundance of flocks and herds, ete. If the
corresponding presentations had not generated mental dis-
positions and if these dispositions had not been associated
with each other and organised in a complex system we
should not be able to apprehend what is meant by the word
“wealth.” When this word is heard, it throws the pre-
formed dispositions as a whole into a state of nascent excite-
ment which is the essential condition of our understanding
what the word means in the absence of adequate imagery.
If the word be “ health ” instead of * wealth,” a different
complex disposition is incipiently stirred by it, determining
the direction of thought to a correspondingly different
object.

It is not, perhaps, so clear that the nascent excitement
of complex dispositions is accompanied by modifications
of immediate experience. Here introspection is difficult
because the experiences to be observed are, from the nature
of the case, vague and elusive. In the attempt to examine
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them they tend to resolve themselves into series of mental
images. None the less, it seems safe to assert that in
understanding the word *“ wealth ” we not only have the
intellectual apprehension of a certain object, but feel in a
peculiar and distinctive way, and that in understanding
the word “health” our immediate experience is, so to
speak, coloured in a different way.

This is most evident where there is an abrupt transition
between disconnected systems of dispositions. Puns
supply good examples; we may illustrate by one quoted
by Lamb from Swift. “An Oxford scholar meeting a
porter who was carrying a hare through the street, accosts
him with the extraordinary question: ¢ Prithee, friend, is
that thy own hair or a wig?’” Lamb speaks of the
“ despondent looks of the puzzled porter.” What, we may
ask, took place in the porter’s mind? Was it merely an
oscillation and conflict between one meaning of the same
sound and another? Was it not also an oscillation and
conflict between two conspicuously different modes of
immediate experience, comparable to that which takes
place when we pass from a lighted room into a dark one or
step from the dry pavement into a puddle? As another
example, we may take the change which takes place in our
experience as a whole when we see what is apparently a
book on a shelf, with an interesting title, and on examining
it more closely find that it is a dummy. The reason why
these vaguely experienced presentational differences are, in
general, not so easily recognisable is that they emerge by
insensible gradations. For instance, in reading a book,
our total experience at any given stage is mainly
determined by our initial view of the subject-matter and
by what we have already acquired in reading what pre-
cedes. As we read on, each successive word or sentence,
taken singly, contributes but little to the total impression
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hence the difference which it makes is not separately
appreciable.

What is the relation of the vague presentational experi-
ences which we are now considering with the theory of sub-
conscious sensations? It has been maintained that there
is here no essential difference. The only difference, in this
view, 1s that in the one case we experience sensations which
we fail to discern and that in the other we experience
images which we fail to discern. When, for instance, I
hear and understand the word wealth, there are really in
my mind separate sub-conscious revivals of the special
sensuous experiences through which I have learned to
apprehend the meaning of the word.

This position, however, seems untenable. It ignores a
vital distinetion. When I notice sensations of sound, or
sight, or touch, which had previously been experienced
without being noticed, I am usually aware that they were
there before, without being noticed. But when I turn my
attention to what I mean by the word wealth, so as to
resolve it into its constituent details, I get a different
result. It is true that if I push my serutiny far enough,
I come upon groups and series of mental images; but it is
not true that I recognise them as having pre-existed before
they were noticed. On the contrary, I seem to be clearly
aware that they were not there before, and that they
emerge for the first time when I distinguish them. To
take a simpler case ; when we are trying to recollect definite
details, such as a man’s name, “ what we are trying to
recollect seems to waver, now at the tip of the tongue and
the next moment completely gone, then perhaps a moment
after rising into clear consciousness. Sometimes when
asked, say for the name of a college contemporary, we
reply: ‘I cannot tell, but I should know the name if T
heard it.” We are aware that we could recognise though
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we cannot * reproduce.” ”’* In such instances, our previous
experience of the name does contribute to modify in a
peculiar way our present experience. But it seems equally
clear that no image of the name arises until the attempt
to remember it succeeds.

In general, it is not merely or mainly through images,
either distinet or sub-conscious, that the excitement of a
complex disposition tells on our conscious life, and con-
ditions the thought of objects which are not directly ex-
perienced. It operates also by giving rise to indefinite and
not further describable experiences which may be called
imageless presentations.

Sometimes such amorphous presentations are the only
presentations in the mind relevant to the theme we are
attending to. It is true that, in general, the onward
movement of thought involves a train of successive images,
—images of words if there are no other. But the images
do not follow each other quite continuously. There are
gaps between them. Though such intervals are empty of
imagery, they are by no means absolutely empty. They
are filled by immediate experiences which have a quite
specific character, although they are vague and indistinet.
When, in writing, I have to consider what I am going to
say next, my mind may be intensely active and I may have
a quite peculiar feeling corresponding to the special nature
of the topic with which I am dealing ; and yet I may not
have a single definite image. The mind may be stirred to
its depths without anything floating to the surface. It is
a grave defect of the earlier psychologists, and especially
of English psychologists, that they failed to recognise the
importance of such vague states in our mental life. No
one has done so much as Professor James toward correct-

1 Ward, op. cit., p. 560.
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ing this error. The real state of the case is well summed
up in the following quotation from his Principles of Psycho-
logy. “The definite images of traditional psychology form
but the very smallest part of our minds as they actually
live. 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 free water would con-
tinue to flow. . . . Every definite image in the mind is
steeped and dyed in the free water that flows around it.
With it goes the sense of its relations near and remote,
the dying echo of whence it came to us, the dawning sense
of whither it is to lead. The significance, the value, of the
image, is all in this halo or penumbra that surrounds and
escorts ib—or rather that is fused into one with it and has
become bone of its bone and flesh of its flesh.”?

§ 3. Retentiveness and Continuity of Interest.—The
dispositions which play an important part in mental deve-
lopment are mainly, if not exclusively, formed within the
sphere of attentive consciousness, and not within the field
of sub-consciousness. In this respect, both continued
attention to the same total object and diversions of atten-
tion from one object to another must be taken into account
as conditions of retention, association, and reproduction.
But continued attention to the same total object has a
peculiar significance, inasmuch as it generates what may
be called a cumulative disposition, a disposition which is
the resultant effect of the entire process as a whole.
Further, the possibility of continued attention itself
originally depends on the progressive formation of such
a disposition to which each stage in the development of

! Principles, vol. i., p. 255,
PSYCH. 12
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the total object contributes. All progress towards an end
depends on the persistence of the results of previous pro-
cess as the basis of succeeding change. So in this case,
continuity of interest is only possible if and so far as each
succeeding stage of the attention-process is determined
and qualified by the cumulative disposition left behind by
preceding stages. At the same time this cumulative dis-
position is itself subject to modification by each new pre-
sentation as it emerges. Dr. Ward has given an example
which partially illustrates this point.

“ Suppose that in the course of a few minutes we take
half a dozen glances at a strange and curious flower. We
have not as many complex presentations which we might
symbolise as F,, F,, F,. But rather, at first, only the
general outline is noted, next the disposition of petals,
stamens, ete., then the attachment of the anthers, form of
the ovary, and so on. . . . It is because the earlier appre-
hensions persist that the later are an advance upon them
and an addition to them.”!

This example excellently illustrates the working of
retentiveness where there is continuity of interest. But
it does so only partially and for a special case. The case
adduced is one in which * earlier apprehensions ™’ recur as
separately discernible parts of the same simultaneous whole
with the later. The process by which the “ earlier appre-
hensions”’ were originally formed is not itself repeatec,
inasmuch as the preparatory dispositions left behind by
previous experience render it unnecessary. Hence, there
is room for further advance,—for growing distinction and
definition within the total presentation. But with the new
distinetions the old also are combined in the same complex
whole. This is one of the ways in which pre-formed dis-

1 Article on *¢ Psychology,” Encycl. Brit., p. 557.
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positions may operate. But it is by no means the only
way. The persistent traces of past experience may modify
present experience and be modified by it, without reappear-
ance of the detailed content of the past experience in the
actual moment of present consciousness,

The effect of rhythmie repetition of the same stimulus is
peculiarly instructive, because the external occasion of each
successive impression is throughout the same, so that mo-
difications of consciousness arising in the course of the
process must be due to the working of retentiveness,—
to the cumulative disposition left behind by previous
impressions. The sequence of physical stimuliis a, a, a, . . . ,
the sequence of mental states is a,, a,, a,, . . . . The mere
fact that a, comes before consciousness as a repetitions
as another of the same kind, constitutes an important
difference between it and a,. But, besides this, there may
be a gradual modification as the series advances, until a
point is reached in which each new impression produces
an effect relatively so small, in comparison with the
accumulated result of previous impressions, as to be in-
appreciable.

This is well brought out in experiments on the * span
of attention.” The purpose of these experiments is to
ascertain how many successive objects of a certain kind
can be apprehended as a single group. It is found that,
after hearing as many as eight successive sounds at regular
intervals of, say, a quarter of a second, the subject is then
able to distinguish this series as a whole from another
equal or unequal to it. Counting is not admitted, and the
successive sounds are of course not all simultaneously
discriminated at the close of the series. This is evidently
a cumulative effect.

Apart from special experiments in the laboratory,, any-
one can easily verify the statement that successive series



180 PSYCHOLOGY. [BK. I., CH. IIL

of a rhythmic character can at their close be apprehended
as a whole without mentally reproducing and diseriminat-
ing in the moment of apprehension the several sequent
parts which compose them. Thus, in walking, we may
mentally divide our successive steps into distinet groups,
and be aware without counting when one series ends and
another begins. We need not even know the number of
steps which are grouped in this way within a single series.
We may simply begin by walking a certain number of
paces without counting them, and then as we proceed mark
the points at which the initial series has repeated itself.

We have so far considered only the regular sequence of
physically identical impressions. But the most important
cases of rhythm are those in which recurrent similarity in
certain respects 1s combined with diversity in other respects.
The rhythm of verse, which depends on a more or less
uniform recurrence of long and short or of accented and
unaccented syllables, may serve as an illustration. In
hearing a line from Milton or Vergil we need not at any
moment have more than one word actually present to con-
sciousness. Yet this single word appears as part of the
whole and is qualified in a quite specific way by its place
in the whole. The sound of the word “unpremeditated ”
has a quite different value for consciousness in the present
sentence or in a dictionary from that which it acquires in
Shelley’s lines :

“ That from heaven, or near it,
Pourest thy full heart
In profuse strains of unpremeditated art.”

Substitute “unstudied” for “unpremeditated,” and the
result is not merely one word in place of another. On the
contrary, the occurrence of the wrong word is for conscious-
ness the ruin of the whole rhythmiec structure.
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What is true of verse is still more obviously true in
the case of music. The last note of a melody may be the
only note of which we are aware at the moment it
strikes the ear. Yet in it the entire melody is in a sense
present. It comes before consciousness as part of a quite
specific whole and derives a specific character from its
place in that whole. The cumulative disposition generated
by the ordered sequence of previous notes cooperates with
the new stimulus to the organ of hearing, and the ensuing
state of consciousness is the joint product of both factors
mutually modifying each other. Ifa wrong note be struck,
the whole melody is at once marred. The same happens if
a note 1s unduly prolonged. Throughout the process the
part is determined by the whole, and the whole by the
part.

In reading a sentence or a paragraph, when we come to
the final word, the meaning of the sentence or paragraph
as a whole is present to our consciousness. But it is only
as a cumulative effect of previous process. What is directly
given as a special datum is the last word itself and its
meaning. In a similar way, the cumulative effect of one
paragraph or chapter of a book qualifies and determines
the meaning of another. We may set by the side of this
highly complex case a very simple one. Pronounce suc-
cessively the words fructify, mystify, identify, simplify ; all
these words terminate in the same sound. When we are
just finishing or have just finished the utterance of each
word, the special item of sensation before consciousness is
the final sound they have in common. The preceding sounds
i which they differ have vanished from consciousness ;
nevertheless, in each case we are aware that we have said
one word and not another, that we have said fructify and
not mystify, and so on. This can only be because in each
instance our consciousness, when the final sound is being
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pronounced, is modified by the cumulative effect of the
preceding sounds.

It is in connexion with active movement that cumu-
lative dispositions are formed in the earliest stages of
mental development. The child, for instance, has to learn
how to grasp things with his hand under guidance sup-
plied by sight. To begin with he does not do this at all,
and he gradually acquires the power of doing it through
. a series of trials. In this process, the experiences due to
active movement, to sight, and to touch, give rise to a total
disposition, which, when it is fully organised, enables him
to aim at and seize accurately what he sees within his
reach. It is in such ways that sensations become inte-
grated or synthesised in special groups or systems, which
are apprehended in their unity as distinet from the
general mass of sense-experiences which accompanies
them,

The same holds good for the activities of the body and
sense-organs by which the child learns to speak, to creep,
to walk, ete., and to correlate the data of different senses in
the perception of single things, so that one such datum
comes to stand for the unity of the whole, as, for example,
a pateh of yellow colour comes to stand for an orange.
The appearance of sugar is, initially, disconnected with its
taste. It is through the act of grasping the visible sugar
and putting it into the mouth, that a single complex per-
cept 1s formed in which the sight of the sugar means its
sweetness.

This cumulative effect of the preceding phases of a
conative process on the succeeding may be called primary
retentiveness, in order to distinguish it from the retentive-
ness which is involved in reproduction and association,

§ 4. Primary Acquirement of Meaning.—Primary re-
tentiveness is correlated with what we may call primary
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acquirement of meaning. We may sum up the result of
the last section as follows: (1) In all attention having
continuity of interest, and consisting of a series of distinct
steps, a cumulative disposition is gradually formed which
is the product of antecedent mental change, and a co-
operative factor in succeeding mental change. (2) The
after-effect of preceding mental process is not reproduced,
but simply persists or is retained. (3) Its persistence in
no way involves the persistence or the resuscitation of the
specific items of sensation or mental imagery which have
confributed to form it, These do not persist, but only their
effects. If we denote the sequences of specific items of
sense-experience, or, it may be, of ideal imagery, by a, b, ¢, d,
then a, b, ¢, d, by no means adequately symbolises the
process as a whole. For when b occurs, the resulting state
of consciousness 1s the joint product of b and the persistent
disposition or after-effect left behind by a. Similarly,
when d occurs, the resulting state of consciousness is due
to d in cooperation with the persistent disposition left
bebind by a, b, and ¢. We may denote the after-effect of
a by m,, the after-effect of @ and b by m,, and so on. The
whole series may then be represented by a, bm,, em,, dm,.

Now what does m stand for? What change or modifi-
cation of consciousness does it represent? Clearly, it
represents the relation of the specific items b, ¢, d, to the
whole of which they are part, a peculiar character which
belongs to them in virtue of their being part of this whole,
Now the only general word which is at all appropriate for
expressing this kind of consciousness is the word meaning
or significance; m, then, stands for meaning or significance.
The meaning which is essentially involved in all continued
attention to the same total object may be designated mean-
ing as primarily acquired, to distinguish it from that
which depends on association and reproduction.
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It must be clearly understood that the reference hereis
only to such meanings as are acquired. It is not implied
that all meaning is acquired. A certain visual sensation,
by such processes as I have described, comes to mean an
orange. But we need not assert that the visual sensation
has no original meaning of its own, distinet from what
may accrue to it through its connexion with other pre-
sentations. It may be that of itself, when it is
apprehended with sufficient distinctness, it is inseparably
connected with the thought, however vague and rudi-
mentary, of an external object. The sensation of yellow
carries with it the thought of something yellow. On the
other hand, our apprehension of the yellow thing, as
something rough to the touch, juicy, having a certain
odour and taste, etc., is not part of the original meaning
of the visual presentation. It has been acquired, and
acquired in the first instance through primary retentive-
ness conditioned by the conative continuity of attention.

§ 8. Association and Reproduction.—On seeing a flower,
I am told that it has a certain name. Afterwards, I hear
this name again : it may then call up to my mind a mental
picture of the flower, though no flower is actually present.
It is clear that if I had never seen the flower, the
mental picture of the flower would not have arisen. Now
suppose the original perception of the flower had left no
trace behind it after itself ceasing to exist,—that it had
flitted over the surface of my mind like a shadow over the
surface of a stream, without producing any permanent
result. The case would then have been just the same as
if I had never seen the flower. The mere hearing of the
name would be inoperative unless there were something
for it to act on,—an appropriate trace of past experience
constituting a preparatory disposition for future experience,

But primary retentiveness is not in this case sufficient.
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More is implied than the mere cumulative effect of the
previous phases of a continuous process determining
succeeding phases. Retentiveness in this instance works
by way of reproduction and association. The specific
nature of the original experience, which we call the per-
ception of the flower, is partially reinstated in the mental
image of the flower. The name, as we say, reproduces the
mental image. It does this through association. The
actual perception of the flower occurred as part of the same
continuous conscious process as the hearing of the name.
Hence, when the name occurs again, it may re-excite the
mental disposition left behind by the perception, and
re-excite it in such a way that the mental image of the
flower rises before the mind although no actual flower is
present to the senses.

In so far as the mere fact that a certain modification of
consciousness has already occurred constitutes the general
possibility of its recurrence, retentiveness takes the form
of reproduction. The general possibility of recurrence is for
the most part actualised in each special case by association.
The disposition left behind by the previous experience must
be re-excited if the experience itself is to be reproduced.
The re-excitement is mostly, though not always, effected
by a presentation similar to some presentation which has
formed part of the same total process with the experi-
ence which is to be reproduced. This is expressed by
saying that the re-instatement takes place by the previous
association of the reproduced and reproducing presenta-
tion. In the example given, the association is between
the perception of the flower and its name. Repetition
of the name revives by association the image of the absent
flower.

§ 6. Reproduced Meaning.—Reproduction has a great
many modes and degrees, according as the original experi-
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ence is more or less fully and independently reinstated.
The least that can happen, in order to make the word
reproduction applicable at all, is found in a process of
fundamental importance which we may call the revival of
meaning. We must distinguish between meaning as first
acquired and meaning as revived. Primary acquirement
of meaning accompanies the first occurrence of any series
having continuity of interest. Secondary or revived
meaning accompanies its recurrence, and depends on the
fact that it has occurred before. In the series a, bm,,
em,, dm, on its first occurrence d has a meaning, my,
due to the cumulative disposition left behind by a, b, e.
Now, suppose that on a future occasion the process as a
whole is repeated. Its point of departure is in a, but a
now excites the cumulative disposition produced by the
previous occurrence of the whole series a, bm,, em,, dm,.
The starting-point of the series is therefore no longer «,
but am,. In other words, a reproduces by association an
acquired meaning.

Let us consider the example of a tune. On first
hearing it, the successive notes have each a signifi-
cance,—a value for consciousness derived from their
connexion with the whole. Now suppose that the tune has
been repeated often enough to become recognisable. In
order to recognise it, it is not necessary to go through the
whole again. You know what the tune is as soon as you
have heard a certain portion of it. This stands for or
means the rest ; and if you are only interested in recognising
the tune, it is quite unnecessary to go further, or even
mentally to reproduce what follows. So, if I begin to say,
“ Twice one is two, twice two ’—there 1s no need for me
to go further. A hearer who knows the multiplication
table knows what follows as a whole without detailed
repetition. The beginning of the series is equivalent to
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the whole, and it is just because it means the whole that
1t is unnecessary to repeat the whole in detail.

Let us now take a case which belongs to quite a low
level of conscious life, A chick on emerging from the shell,
and without previous experience, tends to peck at, seize,
and swallow all small objects.! This is a conative process,
which has for its end the cessation of the appetite for food.
Now the chicken does not, at first, distinguish between
what is edible and what is not. This it has to learn by
experience. It will at the outset peck at and seize all
worms and caterpillars indiscriminately. There is a par-
ticular kind of caterpillar called the cinnabar caterpillar.
When this is first presented to the chicken it is pecked at
and seized like other similar objects. But as soon as it is
fairly seized it is dropped in disgust. When next the
chicken sees the caterpillar, it looks at it suspiciously and
refrains from pecking. Now, what has happened in this
case? The sight of the cinnabar caterpillar re-excites the
total disposition left behind by the previous experience of
pecking atb it, seizing it, and ejecting it in disgust. Thus
the effect of these experiences is revived. The sight of the
cinnabar caterpillar revives its acquired meaning. It means
the experiences which in the first instance followed it ; and
just because it means them it may more or less dispense
with the necessity of actually repeating them. It may so
determine the course of action that repetition or re-
instatement of the specific items of the previous experience
is needless. To this extent, it is practically equivalent to
them : it works instead of them.

When one thing means another, it can, for certain pur-
poses, or in reference to a certain end, be substituted for
another. If @ means b, this does not imply that a carries b

!This example is taken from Lloyd Morgan’s Habit and Instinct, p. 41,
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along with it or about with it. We might as well suppose
that a five-pound note must always have five sovereigns
literally wrapped up in it. The note will pass current
instead of five sovereigns, and in like manner the peculiar
visual appearance of the cinnabar caterpillar will, in some

egree, pass current instead of the peculiar sensation of
disgust which has previously followed it. It re-excites the
whole disposition left behind by the previous process, and
it re-excites this disposition as it has been modified in the
course of previous process. Consequently, this process will
not take place again as it took place before. DBut to
understand the special kind of transformation which it
undergoes, we must take into account the essential nature
of appetitive process. This lies in its being directed to
an end,—in the case of the chicken, the satisfaction of the
appetite for food.

This tendency towards an end 1s manifested in one
general character of all appetitive process. Lines of action,
if and so far as they are unsucecessful, tend to be discontinued
or varied; and those which prove successful, to be main-
tained. In this way, for instance, accuracy in the act of
pecking is attained by the chicken. When it misses it tries
again and again with slight variations until it succeeds,
and it is the successful adjustments which tend to persist,
and the unsuccessful which are eliminated. The endea-
vour towards an end, whether the end be definitely foreseen
or not, is ipso facto an endeavour to avoid failure and
obstruction. Everything in the way of check or impedi-
ment or want of success causes dissatisfaction and altered
behaviour. This holds good of appetitive activity in its
primary occurrence ; it is always characterised by persistence
with varied effort. The same must also hold good for its
repetition. Here, too, the lines of action which proved
unsuccessful on its primary occurrence will be suppressed
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whenever the conditions under which they previously led to
failure are recognisable. Thus, the sight of the peculiar
markings of the cinnabar caterpillar will, at the outset, by
its acquired meaning, repress the tendency to peck and
swallow. In other words, so far as the end of action is
concerned, the sight of the caterpillar is superior to the
actual taste of it, just as cheques and paper money generally
are for certain purposes superior to coin.

The process which we have called the revival of meaning
is the minimum in the way of reproduction required to ex-
plain intelligent learning by experience. All more specific
modes of reproduction pre-suppose it, and owe their guiding
efficacy to 1t. All revival of specific items of sensation and
the like, in so far as it makes possible intelligent adapta-
tion to the result of previous experience, must make more
definite and explicit the peculiar consciousness which arises
from the re-excitement of the total disposition left behind
by previous process.

The case we have analysed is sometimes explained in a
different way. It is said that when the chick sees again
the caterpillar, which it has previously ejected in disgust,
the previous sensation of disgust is reproduced by the
sight of the peculiar markings of the caterpillar. The
primary experience of disgust prompted the ejection of the
caterpillar; hence, it is argued, the revived sensation will
lead the chicken to refuse the unsavoury morsel. Now, it
1s probable enough that something which may be called a
revival of the disgusting sensation actually takes place;
but this is not sufficient, and possibly not necessary, to
account for the result. According to the proposed explana-
tion, the chick has (1) a primary sense experience, the
sight of the caterpillar, and (2) a faintly revived sensation
of disgust. What must follow? Each of the two sensations,
the one primary, and the other secondary, independently
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prompt to a certain kind of action, and the result can only
be a sort of mechanical interference, not intelligent guidance.
The visual experience prompts to picking and seizing.
The revived distaste prompts to the act of ejecting or drop-
ping from the beak. The tendency to ejection ought to
interfere with the act of pecking only in so far as the two
movements are mechanically incompatible. One would
expect a nondescript blend of the two movements, or an
alternation between them. Intelligent behaviour cannot
be a product of such conditions. Two motor impulses
of a quasi-reflex character are brought together in a
mechanical way, and nothing can ensue except a sort of
mechanical resultant. It is true that if it be granted that
the sight of the cinnabar caterpillar has, from the first, a
specific meaning, this meaning may be rendered more
explicit by re-instatement of the sensation of disgust.
But the mere re-instatement of the sensation of disgust
taken by itself does not account for the result, whereas the
acquirement of meaning might account for the result
apart from the revival of the specific sensation.

Revival of meaning is that mode of reproduction which
approaches most nearly in its nature to primary retentive-
ness. It might indeed be deduced @ priori from the exis-
tence of primary retentiveness. If the successive phases
of a process concur to form a total disposition as their
cumulative effect, the renewal of a part of the process must
tend to re-excite this disposition. Just as in primary
retentiveness it is not the specific items of previous experi-
ence which persist in succeeding experience, but only a
modification of consciousness due to the cumulative dis-
position, so the re-excitement of the cumulative disposition
does not necessarily involve revival of the specific items of
previous experience, and it must involve something diffe-
rent from this. It must involve what primary retentive-
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ness involves,—that peculiar modification of consciousness
which we can only call apprehension of meaning or signifi-
cance, the peculiar character which the part derives from
its relation to the whole.

At this point we must pause a moment to settle a question
relating to the use of a psychological term. Are we to call
a reproduced meaning an idea ? Certainly, when I see an
orange and recognise it as such, it is natural to say that
the visual presentation revives or recalls the idea of an
orange. Similarly when the line “The curfew tolls the
knell of parting day” brings at once before my mind the
poem as a whole, it is natural to say that the words I read
or hear call up the idea of Gray's Elegy. In both cases it
1s natural to say that what is directly given to the mind
1s ideally extended or supplemented through associations
formed in my past experience.

It would be an awkward restriction to debar ourselves
here from the use of such terms as idea, ideal revival, and
ideal representation. But if we are to avoid confusing
very different modes in which retentiveness and association
work, we must make an important distinction. We must
distinguish between free and explicit ideas, on the one hand,
and tied and implicit ideas, on the other.

When the opening words of Gray’s Elegy suggest to
me the poem as a whole, I may or may not proceed to recall
it in detail, as I should do if T mentally repeated it to
myself. Such repetition would involve a series of verbal
and other images, each conveying its own distinet meaning
and so constituting a separate idea.

If T do not proceed to recall details in this manner,
what I apprehend is merely the poem as a whole, without
separate discernment of its parts. Such apprehension of
the whole without separated discernment of its parts may
be called a tied and implicit idea. It is implicit because it
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involves details which are, as it were, wrapped up in it,
which are not unfolded for consciousness; it is tied because
it does not break loose from the sensations or images which
suggest it, so as to have a distinct existence as a separate
member of a train or procession of ideas capable of evolv-
ing itself when the original sensations or images have dis-
appeared.

Similarly with the orange. Whatever in our apprehension
of the object is not merely due to our immediate sensation
in seeing it, is ideally supplied. How much is thus supplied
is shown by cases of disappointed expectation, as when
what is taken for an orange turns out to be only an
imitation in wax, or when what is taken for a jug full of water
turns out to be empty. Yet the ideal extension of the
datum of actual sensation need not assume the form of
separately distinguishable ideas. In looking at the orange,
and recognising it as such, we need not have a mental
picture of its pulpy contents or of the opposite side which
is hidden from our sight, or of a separately revived sensory
image of its sweet and acid taste. The ideal revival may
be mainly implicit.

But even when revival is implicit, we can distinguish
modes of reproduction more specific than what is involved
in the recall of acquired meaning as dependent merely on
the nascent re-excitement of a total disposition. There
are intermediate stages between this and explicit ideas.
Further, when ideas begin to be explicit they may none
the less continue to be bound up with actually present
sensation, so that they do not break loose from this as
successive members of a train or series of free ideas, capable
of proceeding by itself independently of actual sensation.
Thus we have to consider (1) Complication or Pre-percep-
tion, (2) Ideas which are explicit but not fully free or
detached from sense-impressions.
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§ 7. Complication—In complication, the ideal revival,
though not separately discernible as an explicit idea,
alters the character and adds to the complexity of actual
sensation. » “The sight of ice,” says Dr. Ward, “yields a
fore-feel of its coldness, the smell of baked meats a fore-
taste of their savour.”! What we have in such cases is
rather a preperception than a mere forethought. » The ice
does not merely look cold, it has a cold look. The residua
of past sensations of cold become complicated and en-
twined with our visual presentations so as to modify its
character as a direct sense-experience. Yet we have not a
separately distinguishable idea of the coldness of the ice
with a separately distinguishable image as its vehicle, side
by side with our visual perception. The revival and the
original sensations coalesce into a single complex sensation.

We may take as a typical example of complication the
peculiar differences of quality which attach to sounds
according to the various modes in which they are pro-
duced. We distinguish clapping, ecrashing, -clashing,
hissing, bursting, splitting, rending, grinding, rushing,
and whistling noises. Now these sounds doubtless have
distinetive qualities, considered merely as auditory sensa-
tions. But it seems clear that they also have acquired
modalities due to association. In producing them we
have in each case certain distinctive experiences of move-
ment and resistance, and in seeing them produced similar
experiences are excited in a partial and inchoate way.
When the sounds are merely heard their quality is partly
constituted by a partial and modified reproduction of these
sensations. The reproduced element is not usually dis-
tinguished without an express act of amalytic attention.
But it is none the less present as a peculiar modality of
the auditory experience.

10p. cit., p. 5T2.
PSYCH, 13
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Perhaps this will be most clearly brought out by con-
sidering the imitative words by which the nature of such
sounds is commonly expressed. The word “clap” re-
sembles the sound of clapping, the word “hiss” the
sound of hissing, and the word “tear” the sound of
tearing. But on examination it soon appears that the
resemblance by no means lies wholly in the sounds con-
sidered merely as ear-sensations. It depends also on the
movements of articulation. In saying “clap,” the lips
are clapped together; in saying “hiss,” the breath is
driven through a narrowed aperture; in saying “tear,”
the tongue is pulled away from the palate. In these and
similar instances we do mnot ordinarily distinguish be-
tween the motor and the purely auditory imitation. So
in the original experiences which are imitated the two
factors are combined without distinction, constituting a
complex sensory quality which escapes analysis until the
reflective scrutiny of the psychologist is brought to bear
upon it. In this complex quality the sound as such is the
dominant constituent, and the associated motor element
appears as a modification of the sound.

For further illustration we may refer (1) to the qualifi-
cation of sight by touch and resistance, and (2) to the
qualification of touch and resistance by sight.

«The sicht of a suit of polished armour,” says Dr.
Ward, “ instantly reinstates and steadily maintains all that
we retain of former sensations of its hardness and smooth-
ness and coldness.”! The armour looks hard, smooth, and
cold. But this peculiar appearance to the eye does not
necessarily involve any distinct representation or idea or
separate sensation of hardness, smoothness, or coldness.

1 Article ** Psychology,” Encyclopaedia Britannica, 9th edition,
part xx., p. 57.

P
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The corresponding tactile and other experiences are mnot
reproduced as separate and distinet modes of consciousness.
They are not discriminated from the visual experience
itself. The reproduction manifests itself rather as a
modification of the visual experience—an addition to its un-
analysed complexity. Similarly, ice looks cold because we
have felt it to be cold. If it had been always warm to the
touch, 1t would have looked warm. Yet its cold look is
not a suggested idea; nor is it a distinet temperature-
sensation. It is something which is presented as if
included in the visual appearance as an integral part of it.
Any attempt to separate it destroys both its own specific
character and that of the visual experience.

If (2) we now turn to the converse case, the qualification
of actual touch experience by revived visual experience,
we find the union of the constituents of the complex much
looser. This does not mean that they are more easily
separable; for the association in normal human experi-
ence is almost, if not quite, indissoluble. But when the
tactual experience is primary, the reinstated visual experi-
ence 18 much more prominent, more readily distinguishable
and separately appreciable, than is the reproduced tactual
element when the visual experience is primary. We have
here a case of complication which approaches most closely
to free reproduction, and very frequently and easily passes
into it. When we close our eyes and touch an object, we
need not indeed have a distinet picture of the surface
touched. But the slightest reflective scrutiny is enough to
show that the total impression is complex, containing a
visual as well as a tactual constituent, and also, in most
cases, that the ﬂsmrl constituent is as pmmmeut as the
tactual or even more so.

§ 8. Explicit Ideas which are not Free.—There may be
explicit ideas which merely extend and supplement present
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sense-perception instead of breaking loose from it so as to
form members of an independent train of ideas, which
may go on after the perception has ceased or even apart
from any sense-perception at all. A hunter seeing a tiger
may call up a distinct mental picture of the tiger’s coming
leap; he has then an explicit idea ; but this does not lead
to a train of ideas relating to the nature and habits of
tigers, or to his previous experiences in tiger hunting, or
to relevant anecdotes which he has heard. On the
contrary, it only seems to give him a fuller apprehension
of the present situation and guide him in taking immedi-
ate measures to meet it. Again, when we are looking for
a box of matches in the dark, in passing the hand over
the side-board or in jogging the coal-scuttle with the foot,
the large glossy shape of the one and the irregular black-
ness of the other may be distinctly pictured. But they do
not usually give rise to independent trains of ideas.
Instead, they yield us guidance in feeling about for the
match-box. It is in this form that ideas first become
explicit—as extensions of present perception, and as
helping to prompt and guide the actions which directly
depend on present perception.

§9. Free trains of Ideas.—In free reproduction, the
reproduced presentation, b, is capable of existing apart
from the a which reinstates it. b has an individuality of
its own distinct from a, and it can follow a in time, so as
to continue to exist when a has disappeared. In compli-
cation, on the other hand, and in ideas which are explicit
but not free, the existence of b is bound up with the
existence of a. “To realise this difference,” says Dr,
Ward, “ we need only to observe first how the sight of a
suit of polished armour, for example, instantly reinstates
and steadily maintains all that we retain of former sensa-
tions of its hardness and smoothness and coldness, and
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then to observe how this same sight gradually calls up
ideas, now of tournaments, now of erusades, and so through
all the changing imagery of romance.” !

Often trains of ideas go on without any reference to
surrounding objects; thus J. S. Mill composed a great
part of his Logic while walking through the streets of
London to and from his place of business. All detailed
reminiscences of series of events as they followed each
other in the past and all detailed anticipations of series of
events as about to occur in the future are possible only
through free trains of ideas. Under the same head comes
all contemplation of possible alternatives, as such, and of
their consequences; as when we say, “if a then b, and if b
then ¢,” ete. The like holds for all comparison of objects
which have not been perceived in spatial and temporal
connexion with each other, as when one compares the shape
of a rock to that of a lion, or a valley in Cumberland with
a valley in Devonshire.

The characteristics of ideas and their distinction from
perceptions are topics which will be discussed at a later
stage. Here we need only note that normally the sequence
of ideas in a train is conditioned by a sequence of mental
images of some sort, e.g. pictures seen in the mind’s eye.
The images, however, may consist wholly in revivals of
words or of some kind of symbols, such as those of
mathematies.

§ 10. Motor Association.—Owing to the intimate corre-
lation of mental and nervous process, the mental life is
from the outset constantly connected with impulses
passing from the central part of the nervous system to the
rest of the body and so giving rise to changes in the
internal organs and in particular to muscular contrac-

' Itad,
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tions resulting in movements or tendencies to movement.
In part, the special movements connected with special
experiences are due to the inherited constitution of the
nervous system, e.g. in reflex actions and also in that class
of motor activities which are called instinctive.! DBut
such connexions are also constantly being acquired through
what we may call motor association.

Associations of this kind are initially formed under the
control of interest and selective attention. A painful
sensation, for example, is, apart from preformed associa-
tions, accompanied by diffusive and irregular movements ;
but if, among these, there is one which leads to relief from
pain, this tends to arrest attention and to be repeated
whenever a more or less similar situation arises, whereas
other modes of behaviour leading to unsatisfactory results
tend to be suppressed. It is not necessary that the pain-
ful experience itself should be renewed in order to bring
into play the motor association; the recurrence of some
other conspicuous feature of the total situation may be
sufficient. Birds which have no previous acquaintance
with human beings are not disturbed by the mere sight of
a man with a gun. They are alarmed and take to flight
only when he actually fires among them. But, in time,
they become shy and take to flight whenever they see a
man approaching them. In this way preventive move-
ments become associated with the perception of certain
objects. “ Thanks to the orderliness of things, dangers
have their premonitions.” “ The occurrence of some
signal sensation” has acquired a meaning, and, when this
acquired meaning is reproduced, an appropriate movement
“ocecurs in time to avert the impending i11.” 2

The same holds good for pleasure as well as pain.

1 See below, Bk. II1I., Ch. L ? Ward, op. cit., p. 588,
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Whatever modes of behaviour are found to yield, main-
tain and enhance a satisfactory experience are stamped in
by association so as to recur whenever occasion for them
arises. Here, too, there is anticipatory adjustment of
conduct due to acquired meaning. * Provided the crav-
ings of appetite are felt, any signs of the presence of
pleasurable objects prompt to movements for their enjoy-
ment or appropriation.” !

Motor associations can be effective in giving rise to
corresponding movements and their consequences, only on
condition that appropriate objects are actually present to
sense-perception. In trains of free ideas what is recalled
is rather ideal representations of movement, subserving
the formation of plans of bebaviour adjusted in advance
to future or merely possible circumstances. But where
the subject is dealing with an actually present situation,
motor association may directly determine the course of
action definitely adapted to it, without a previous train of
free ideas. Thus when a hungry and thirsty man sees
meat and drink before him, there is no need for him to
set before his mind a series of ideas of the successive
steps of his coming behaviour. On the contrary, he is
likely to proceed at once to appropriate action, without
previous ideal rehearsal of what he is going to do. The
acquired meaning of his sensations 1s directly developed
in detail by means of motor activity and the experiences
which accompany and follow it.

When a motor association has become fixed in relation
to frequently and uniformly recurring conditions, it may
operate independently of attentive consciousness. This
happens, for instance, when we thread our way through a
crowded street while our attention is otherwise occupied,

1 Ibid.
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A striking example is supplied by the story of the disaster
which befel a waiter who had been a soldier. While he
was carrying a huge pile of plates some mischievous
person called out * Attention!” Immediately the
waiter’s hand went to his sides and the plates crashed on
the floor.

But the working of motor association is by no means
confined to automatic habits. When we see a lighted
candle the movements required for blowing it out are
connected by association with the sight of it; but the
association does not take effect unless we want to blow it
out—unless we attend to it as a light that is to be
extinguished. Similarly, when a traveller suddenly finds
himself on the verge of a precipice and steps backward,
his movement is determined by motor association, but it is
prompted by a conscious appreciation of the meaning of
the situation.

In general there are four points to be noted as
characteristic of processes of this kind: (1) They supply
a means of getting over again series of experiences like
those which have occurred in the past under similar con-
ditions; (2) this depends on preformed associations:; but
(8) the associations do not operate by directly reviving the
experiences themselves, but circuitously by renewing the
bodily movements on which they depend ; and (4), so far
as previous experiences are reinstated in this manner, they
are not ideally recalled, but occur as actual sensations.

This mode of reinstatement through motor activity
guided by motor association is more primitive than
trains of free ideas. It is found in children and animals
at a stage of mental development in which free ideas are
absent or exist only in a rudimentary form. Tts
occurrence independently of free ideas constitutes a dis-
tinctive characteristic of perceptual process. The mental
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lives of young children and animals are mainly on the
perceptual level. Trains of ideas belong to a later
development.

Sensations connected with the varying states of the
internal organs of the body are reinstated in a way
essentially similar., But in the case of these organic
sensations, as they are called, we have to take account
of all the outgoing nervous impulses which control vital
processes in general, as well as those which proceed to
muscles ; we have also especially to consider the muscles
concerned with such functions as breathing and the
circulation of the blood, as well as those on which external
movements of the body and its parts depend.

Change in the state of the internal organs is, in a very
important measure, determined from within the body by
changing conditions of the nervous system. Any strong
nervous disturbance tends to discharge itself over the
whole organism, affecting respiration, heartbeat, tension of
the muscles, circulation of the blood, secretion, ete. Such
a nervous disturbance may, in the first instance, be set up
by an external impression such as a wound or a blow.
But it may be afterwards more or less renewed by associa-
tion without the external impression, and it may then
centrally generate organic sensations bearing a marked
similarity to those which accompanied its original oceur-
rence. The physiological stimulus is indirectly reinstated,
and it directly produces the sensation. Tickling is not
merely a skin-sensation. The skin-sensation sets up
changes in the central nervous system which determine
diffused organic disturbance, including spasmodic move-
ments, and the resulting organic sensation constitutes
what is most specific in the experience of being tickled.
But a similar effect may be induced without actual contact.
By merely making believe to tickle a sensitive person it is
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possible to produce the nervous disturbance with the
resulting organic sensations and convulsive movements.
In like manner, the mere sight of nauseous food may pro-
duce nausea and even vomiting. The intense organic
discomfort which may be occasioned by merely looking on
at a surgical operation, or even by seeing surgical instru-
ments, has the same origin.

§ 11. Facilitation and Arrest.—In actual reproduction,
one presentation reinstates another. But instead of actual
reinstatement, we may have mere facilitation. 'The one
presentation may favour the entrance of the other
nto consciousness without actually introducing it into
consciousness.

Facilitation may assume many forms and take place
under many diverse conditions. It is an essential charac-
teristic of attention. The nurse whose attention is
concentrated on the sick child is pre-disposed to notice
whatever sign or movement it makes, and to take action
accordingly. Her mind is set in a general attitude of
response to whatever impressions come to her from this
source. This general attitude of response to a certain
kind of stimulus may persist even when conscious attention
has itself ceased. The nurse who goes to sleep with her
attention concentrated on the child is likely to be
awakened by the slightest cry from it, though more
intense sounds fail to disturb her repose.

Under the head of facilitation due to attention we may
bring a fact noticed by Mr. Verdon in a very interesting
paper on ‘ Forgetfulness.”! “Individuals often remem-
ber clearly and well up to the time when they have to use
their knowledge, and then, when it is no longer required,
there follows a rapid and extensive decay of the traces.

1 Mind, O.8. ii., 449,
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Many schoolboys forget their lessons after they have said
them ; many barristers forget details got up for a particular
case. Thus, a boy learns thirty lines of Homer, says them
perfectly, and then forgets them so that he could not say
five consecutive lines the next morning, and a barrister
may be one week learned in the mysteries of making cog-
wheels, but in the next he may be well acquainted with
the anatomy of the ribs instead.” In other words, the
general direction of interest facilitates the recall of certain
experiences. It makes the corresponding dispositions
more readily excitable. This seems only partially to
depend on direct attention to the special subject-matter to
be remembered. The barrister who keeps in mind for a
week ‘the mysteries of making cog-wheels” does so
through general interest in the case which he has in hand,
and not by constantly thinking of cog-wheels. In other
words, the corresponding mental dispositions are main-
tained in an excitable condition, not so much by attending
directly to the subject-matter, as by attending to some-
thing connected with it. So long as the need for remem-
bering remains, there is a sense of having something on
the mind. When the need no longer exists, a feeling of
relief is experienced, and the power of remembering
disappears.

The nature of facilitation is well illustrated in a series
of experiments carried out by Professor Pillsbury.
Printed words variously mis-spelt were successively ex-
posed on a screen for a period of about one-fifth of a
second. The subject of the experiment was called on to
read off these words, He did so for the most part incor-
rectly, and most often without noticing the wrong spelling.
We have here nothing to do with the nature and frequency
of the mistakes. What does interest us is the eftect pro-
duced by calling out a word having some association with
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the word to be shown immediately before the exposure
was made. 'The result of this was always a great increase
in the number of mis-spellings overlooked. “In only a
very few cases did the word called out suggest the word to
be shown before the latter was seen, and then the mis-
prints were observed quite as frequently as at other times.
[n most cases, the relation between the two words was
noted after the printed word was seen. In such cases, the
assoclation helped the entrance of the word. It seemed to
confirm the results of the visual impression, and to give a
feeling of confidence that the word seen was the word
intended.”? The words called, though they did not of
themselves actually reproduce other words, yet facilitated
the perception of one word rather than of another.

Arrest may be regarded as the negative side of facilita-
tion. Whatever facilitates the occurrence of certain
mental processes is a bar to the occurrence of others. The
nurse, with attention concentrated on the child, is apt to
overlook impressions which are not connected with the
main direction of her interest. In general, any mental
process tends to hinder the occurrence of others, if and so
far as it does not facilitate their oceurrence.

§ 12. Habit and Automatism.—Actions at first requiring
attention come to be performed without attention when
they are frequently repeated under sufficiently similar
conditions. In such instances, the action is said to be
automatic, to go on of itself.

“The clearest examples of habitual action taking place
apart from attention are those in which attention is other-
wise occupied, as when a person knits, or plays on a
musical instrument, and at the same time engages in
conversation, or threads his way through a erowded street

1¢¢A Study in Apperception,” American Journal of Psychology,
viii. 3.
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while absorbed in thought. It should be noted that in
such instances the diversion of attention is probably never
absolutely complete. The musician, for instance, is more
or less aware that he is playing a piece of music, and the
absent-minded walker is not utterly oblivious of the fact
that he is in a crowded street and in motion. What can
be asserted confidently is that in such cases there is no
persistent and discriminating attention to the details of the
action.

““ This distinction helps us to understand another group
of habitual actions which do not appear to fall into the state
of secondary automatism, however much they may be
practised. Fencing supplies a good instance in point.
The most expert fencer cannot afford to allow himself to
be absorbed in an irrelevant train of thought while he is
engaged in a duel. On the contrary, the keenest watch-
fulness is required. The reason is that only certain
component parts of the action have become thoroughly
habitual; these do not of themselves require to be
attended to. The practised fencer has not to think about
the proper modes of thrusting and parrying; what re-
quires attention is the tactics of his opponent. As soonas
he discerns by sight or feeling the direction in which his
antagonist’s rapier is moving, the proper reply is made
automatically. Thus, attention is demanded for the proper
combination of a series of movements which are severally
automatie, a combination which has to be adjusted to
constantly fluctuating conditions. The union of attentive
adaptation to relatively novel circumstances with automatic
adaptation to circumstances more uniformly repeated is
found in all ordinary voluntary action. Thus, the decision
to blow out a candle may require attention, but the process
of walking towards it and blowing is automatic.” !

1 Stout, Analytic Psychology, vol. 1., pp. 260-261.
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Habit is not confined to bodily actions. There are also
habits of thought and of will. Of course, thought and
volition are in their very nature processes that involve
attention. When we speak of a “ habit of thought” or a
“ habit of will,” we do not mean that the special acts of
volition or the special trains of thought can go on without
attention. We have seen that in such bodily activities as
fencing, ‘““automatic processes may enter as component
parts into a total process which as a whole is very far from
being automatic. The inverse of this is seen in habits of
thinking and willing. Here a comprehensive habitual
tendency realises itself on special occasions by means of
special processes which are not habitual.”! We may take
as an example the habit of answering letters on the day on
which they are received. Here, what is habitual and
automatic is not the actual process of writing the reply—
this, of course, requires attention—but the writing of the
reply on the same day on which the letter is received 1s a
habitual and automatic procedure. It takes place as a
matter of course. The alternative of postponing it to
another day is not entertained without exceptional motives,
A good instance of a habit of thought is that of the
making of puns. There are some persons who continually
make puns simply because they have fallen into the habit
of doing so. Of course each single pun requires attention ;
but the general trend of attention in this direction rather
than in other directions is a matter of habit.

The formation of habit involves the operation of two
distinet conditions. The first is retentiveness; the second
lies in the essential nature of conation, according to which
conative processes cease, if and so far as their end is
attained. Tet us take as an example the child learning to

! Ibid., p. 262.
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walk. This at the outset involves full attention. * At the
outset, performance falls far short of intention: only a
certain series of contractions of certain musecles, in proper
proportions and in a proper order, is capable of realising
the end aimed at, with the maximum of rapidity and
certainty, and the minimum of obstruction and failure,
and corresponding effort. At the outset of the process of
acquisition, muscles are contracted which are superfluous,
and which therefore operate as disturbing conditions.
Others are not contracted at the right moment, and in the
richt measure, so that action is deranged. Now the effort
to attain the end is, eo ipso, an effort to avoid failure and
obstruction; hence there will be a constant tendency to
alter muscular adjustments in so far as they are unsuccess-
ful. Hence arise gradual approximations to success, and
it is these which are permanently retained, while all that
belongs to the process of trial, as such, disappears. In
this way a fixed and uniform series of movements is
organised, which can go on of itself without conscious
effort—without trial and failure.” !

It will be seen that the formation of habit is an example
of facilitation. The dispositions left behind by previous
conation facilitate subsequent conation in the attainment
of its end. When this process of facilitation reaches a
point at which conscious endeavour is no longer necessary,
the action becomes automatie.

1 [bid., pp. 267-268.



BOOK II.

SENSATION.

it

CHAPTER I

GENERAL CHARACTERISTICS OF SENSATION.

§1. General Nature and Origin of Sensation.—Sensa-
tions or impressions are for Psychology primary data:
they are not themselves capable of being psychologically
explained. There are no prior mental conditions on which
sensations depend as mental images depend on sensations.
We may say that the mind has a faculty or capacity for
impressional experiences of a certain kind. But this is,
of course, no explanation. When we inquire how the
capacity or faculty is realised we find ourselves compelled
to refer to physical and physiological, not to psychological
conditions. The most immediate conditions of sensation
consist in proeesses occurring in our brain; these are set
going by antecedent events taking place in certain organs
situated either at the surface or in the interior of our
body, which in their turn are initiated either by other
processes within the body, as in the case of such organic
sensations as hunger and thirst, or by occurrences in the
environment of the body affecting the external organs of
sense, such as the eye, ear, or skin.

208
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The nature of the resulting sensations has already been
discussed. We have to remember, in the first place, that
a sensation is not merely something mentally referred to or
thought of, but also something immediately experienced.
It exists only as an apparition in consciousness; when it
ceases actually to be sensed it ceases eo ipso actually to
exist. Sensations not only exist for the mind as objects
of thought: they also exist in the mind. Closely con-
nected with this is a second point, the privacy of sense
experience. Each individual experiences only his own
sensations, not those of others.

But though sensations are immediate experiences, exist-
ing only as contents of individual consciousness, they are
also primarily objects attended to, distinguished, com-
pared, liked and disliked. They are objective experiences
or presentations. They are not, however, by themselves
complete or independent objects. So far as we can dis-
cover, it is an essential condition of apprehending them as
objects at all that something else which is not immediately
experienced should be apprehended in connexion with
them. All recognition of a sensation as of a certain kind
and all apprehension of it as continuing to be of the same
nature or as changing in nature at different moments,
involves this reference beyond immediate experience. For
at any one moment there is no immediate experience
except the immediate experience of that moment. Its
1dentity of nature or difference in nature in relation to
past or possible future experiences can only be an object
of thought transcending the immediacy of sense.

There is also another way in which sensations seem
always to be inseparably connected with thoughts which
transcend their own immediate “existence. They seem
always to put the thinking mind, as such, in communica-
tion with what we call external objects. They mean

PSYCH. 14
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something beyond themselves which conditions their
existence. A sensation of red, for instance, means some-
thing red or something which appears red. In appre-
hending any sensuous presentation we apprehend it as
conditioned by something which is not itself an immediate
experience, something capable of existing before and after
the sensation itself,

Thus, in general, we may say that the term presentation
has a two-fold implication. It implies that the presenta-
tion itself is an immediately experienced object ; it implies
also that this objective experience specifies and determines
the direction of thought to what is not immediately
experienced. The presentation has a presentative function
in virtue of which it presents objects which are not them-
selves presentations.

To a very large extent the meaning thus conveyed by
sensations is acquired through retentiveness and associa-
tion. But it would seem that it cannot be entirely
acquired in this way. Derivative meaning ultimately
presupposes original meaning which cannot be accounted
for by retentiveness and association.

It thus appears that we can never have absolutely pure
sensation, sensation absolutely devoid of meaning either
original or acquired. We may even go further than this
and lay it down as a general principle that sensations
always have derivative meaning; for retentiveness and
association operate from the very beginning of mental life.
It may be urged that this cannot be the case in the earliest
moment of experience. But even if we set aside what
may perhaps be due to the results of ancestral experience
transmitted by heredity, we have to recognise that the
first instant of conscious life is only an ideal limit,
which we cannot definitely mark off so as to consider it
separately. Thus, even from this point of view, the con-

Sl ———y o [ e pp—
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cept of absolutely pure sensation is an artificial abstraction.
No actual sensation with which we can definitely deal is
absolutely dissociated from past experiences.

§ 2. Stimulus and Sensation.—Sensations arise, in the
first instance, only when a sense-organ is stimulated so as
to give rise to nervous impulses propagated to the brain.
A sense-organ essentially consists in a specially differ-
entiated group of cells, so constituted that they respond
by special processes when they are excited to action by
appropriate occurrences in the external world or within
the body itself. Normally such organs do not respond to
other modes of stimulation than those for which they are
speclally attuned. Thus, in the eye there is a special
apparatus which is normally excited by light-vibrations,
and does not usually or readily react to other external
agencies. Similarly, in the ear there is a special organ
ordinarily responsive to sound-vibrations and not to other
stimuli. The stimulus for which each sense-organ is
peculiarly adapted is called its ““ adequate stimulus.”

But the stimulus for which it is specially fitted is fre-
quently not the only one which is capable of affecting it.
When it responds to other agencies than those appropriate
to it, it is said to be excited by an “inadequate stimulus.”
Where this is the case, the general character of the
resulting sense-experience depends not on the nature of
the stimulus, but on the sense-organ which is stimulated
and its central connexions in the nervous system. How-
ever the organ of vision may be stimulated, if any
sensation follows, it is always one of light or colour. A
blow on the eye malkes us see sparks. A sensation of
light may even be elicited by stimulating the optic nerve
after the eye has been excised. Sensations of sound result
from mechanical or electrical excitement of the organ of
hearing. To some extent the same principle holds good
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for special varieties of sensations belonging to the same
sense; for instance, the various qualities of colour or of
sound. This is a point to which we shall have to recur in
dealing separately with each of the special senses.

§ 3. The Intrinsic Characters of Sensation.—A sensa-
tion is said to be simple when it is not composed of
parts which are themselves sensations capable of being
separately experienced. Purple, for instance, is in this
sense simple in colour-quality. It is true, indeed, that,
when we compare it with pure blue and pure red, we
recognise that it resembles both. Hence, we naturally
say that it has both blue and red in it. But the blue and
red do not exist in it as distinct sensations, each capable
of being experienced by itself when the other is with-
drawn. They have not the separate existence which be-
longs to both of them when a patch of red is set beside a
patch of blue.

As this example shows, even when a sensation is simple
it may still be possible to distinguish within it different
aspects or inseparable characters, though it is not possible
to distinguish within it different component sensations
capable of existing by themselves. Purple is reddish and
bluish although it does not contain a separate sensa-
tion of red and a separate sensation of blue. Now there
are certain inseparable characters which can be distin-
guished in this way in all sensation. In all sense-
presentations we can discern Quality, Intensity, and Pro-
tensity or Duration. The distinetion and the inseparable
unity of these common characters of all sense-experience
will be best explained by an example. When we hear a
sound of a certain pitch, its pitech constitutes its quality.
But a sound of the same pitch may vary in loudness; this
is a difference in intensity; the same quality is experienced
more or less intensely—in a stronger or weaker form.
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Again, the sound, as an immediate experience, has a
different character according as it lasts a longer or shorter
time. The sound which lasts a second feels differently
when it ceases from the sound which lasts thirty seconds.
This is a difference in protensity or duration.

These three aspects seem essential to all sensations, how-
ever simple they may be in other respects. If any one of
them vanishes the sensation vanishes. A sound having
neither the quality of a tone nor of a noise could have no
existence. Similarly, a sound with no loudness and no
duration could not be experienced at all. Of the three,
quality may be regarded as the most fundamental ; for in-
tensity is the intensity of the quality and duration is dura-
tion of the quality and intensity. A more or less intense
or prolonged sensation of sweetness is a more or less in-
tense prolonged experience of the quality sweetness.

It is to be noted that though we are aware of all three
characters in being aware of any sensation, we need not,
and, very commonly, we do not distinguish them from
each other. They are then apprehended implicitly rather
than explicitly. *Implicit” means “wrapped up” and
“explicit” means  disentangled.” In being aware of the
sensation as a whole, we are necessarily aware of its essen-
tial aspects, inasmuch as these are wrapped up in it. But
we need not therefore disentangle them so as to discern
them separately in distinction from each other and from
the whole. This takes place, in the first instance, only
through comparison of sensations alike in one aspect but
differing in another, as when we compare two sounds of
the same pitch but differing in loudness, or two sounds
equally loud but differing in pitch. We are then led to
distinguish the respect in which the sounds differ from
the respect in which they are alike, and this distinction
coincides with that between quality and intensity.
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When two classes of sensation so differ in quality that
they cannot be regarded as species of a common genus,
the difference may be called one of kind, or, to use a term
which has been recently introduced in this sense, one of
Modality. Sounds and colours are distinet kinds or
modalities of sensation. They are not only different but
disparate or incomparable. Though both are recognisable
as sensations, yet there is no common class of sensations
to which both belong as sub-classes. On the other hand,
blue and green or salt and sweet, do not differ in kind :
for both blue and green are colours and both salt and
sweet are tastes. When sensations do not differ in kind,
it is often possible to find intermediate transitions leading
gradually from the one to the other. Pure blue and pure
green are connected in this way by an intervening series
of bluish-greens and greenish-blues. Obviously there is
no such gradual transition between sounds and colours,
or between tastes and sounds.

§4. Extensity.—There is another inseparable character
belonging to many kinds of sensation, though, probably,
not to all, which may be called Extensity or extensiveness
or diffusion or “spreadoutness.” If you plunge one
finger only into hot water and then immerse the arm up to
the elbow, the resulting experiences differ otherwise than
merely in intensity or quality. They differ also inasmuch
as the second is more diffuse or extensive than the first.
There is a similar difference between the sensations which
arise when a few hairs of the head are pulled and when a
large handful is pulled. Again, when a thing is first seen
as a speck in the distance and then its appearance gradually
grows bigger as it is approached, the change is a change in
the extensity of the visual sensation. ;

T'wo peculiarities mark this experience of extensity. In
the first place, it involves a diversity of simultaneous

Il
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sensations other than what is ordinarily recognised as their
qualitative difference, and in no way depending on inten-
sive difference. Contact with the bridge of the nose is
distinguishable from contact with the tip of the nose
independently of any differences in the nature of the touch-
sensations as such. The touch-sensations may be due to
exactly the same kind of stimulus and they may be very
similar as regards roughness, smoothness, intensity of
pressure, ete. Our power to distinguish them is not due
to differences in this respect; it is rather conditioned by
the local diversity of the areas of the skin on which the
stimulus acts.

But even this is not the ultimate condition. The
ultimate condition, it would seem, is central. It depends
on the central termination in the brain of the sensory
impulses from the skin. Evidence for this is supplied by
surgical operations in which a flap of skin is drawn down
from the forehead so as to become the skin of the nose
instead of the forehead. It is then found that so long as
the displaced skin retains its original nervous connexions,
gensations due to it are localised in the forehead and not
in the nose. The patient may appear to himself to have a
frontal headache when it is really his nose which 1is
affected., Cases in which a limb has been amputated teach
the same lesson. Sensations due to irritation of the skin
of the stump are referred by the patient to a limb which is
no longer there, e.g. to an imaginary foot and toes. The
sensations differ greatly in quality from those which he
was in the habit of receiving from stimuli affecting the
amputated limb. But the afferent nervous impulses
run the same course to the cerebral cortex and conse-
quently have the same local sign. * Local sign” is the
term chosen to express this diversity of simultaneous
sensations which does not depend on any assignable
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difference in quality or intensity but is conditioned only
by the diverse connexions of locally distinct parts of the
sensory surface with the central nervous system.

Visual as well as tactual sensations have well marked
local signature. We can distinguish a patch of white on
the left margin of the field of view from an otherwise
similar patch of white on the right margin. The two
light-stimuli affecting separate parts of the retina do not
combine to produce a single sensation of greater intensity
than either would occasion by itself, as would happen, for
instance, in the case of two simultaneous sounds of the
same quality. On the contrary, they produce two sensa-
tions distinguished by diversity of local sign.

Extensity, then, involves a certain unique and ultimate
diversity between simultaneous presentations, which is
independent of their similarity in quality and intensity.
But this is not all that is required to constitute an exten-
sive experience. The presentations differing in local sign
must also be united in a peculiar way so as to form a
continuous whole of a quite unique nature.

When I see a patch of white, or when I lay my hand on
the surface of a table, or plunge it in hot water, I
experience a complex of sensations differing in local sign.
If, now, I attempt to analyse such a complex into its
component parts, I find that each discernible part runs
into and is continued into others; the ending of each is
the beginning of another. In other words, the whole is
sensibly continuous—an unbroken unity. Further, if I
attempt to sub-divide the parts so as to reach absolutely
simple components which have no extensity, I find that I
fail. Every explicitly distinguishable part of the extensive
whole 1s itself more or less extensive. Finally, T reach a
limit in the process of sub-division where I can no longer
make explicit distinctions at all. I am still aware of an

# o
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extensive whole; but I cannot pick out its parts severally
for separate consideration. I am aware of the parts only
implicitly in being aware of the whole containing them.

What this means is well brought out by experiments in
which two neighbouring points of the skin are simultane-
ously touched, e.g. by the two points of a pair of compasses.
If the two points of the skin are sufficiently far apart, we
have what may be called a perception of apariness; we are
aware of two contact-sensations as separated and connected
by an interval. But when the points lie nearer to each
other this is not so. We then fail to single out separate
contact-sensations from the whole tactual presentation.
None the less, our sense-experience is not the same as it
would be if only one compass-leg touched the skin. The
sensation due to the double contact is more extensive or
diffused. It is blurred, spread out, and referred to a
wider area. The local sign differences are, therefore,
still present, though they are not separately singled out.
That they are really present is shown by the fact that it is
frequently possible to discern the two touches separately
when the compass-points are applied successively instead
of simultaneously. This is especially easy when the first
point is removed before the application of the second.
Another fact which points in the same direction is that
the power of perceiving apartness improves greatly and
rapidly with practice. Practice cannot create the local
sign differences. It can only give greater ability in dis-
eriminating them.

We shall find reason for regarding the implicit appre-
hension of local sign differences as more primitive than
the explicit distinction of the parts of an extensive whole
and the awareness of relation between them in the way of
apartness, position, direction, and distance. The most
rudimentary forms of extensity, belonging to other senses
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than those of sight and touch, and including also, as we
shall see, certain sorts of skin-sensation, do not seem
capable of this kind of development.

Organie sensations, for example, such as those of
hunger, thirst, repletion, headache, etec., are more or less
diffuse. But we do not seem capable in their case, except
perhaps in an extremely rudimentary way, of singling out
the several parts of the extensive whole. We cannot, for
instance, separate off by lines of demarcation a portion of
a diffused stomachache or headache so as to discern the
way in which it is bounded by other parts and thus
become aware of it as having a definite shape.

The same indefiniteness seems to attach to cutaneous
pain-sensations, such as the smart of a bruise or a blow or
a burn. Where an extensive presentation is thus appre-
hended without explicit apprehension of the distinetion
and relation of its parts, we may say that there is a crude
or inarticulate awareness of extensity. On the other hand,
where there is explicit apprehension of apartness, position,
shape, ete., we may call this developed or articulate aware-
ness of extensity.

Why have we, in the preceding exposition, spoken only
of extensity and not of exfension? The reason is that we
are here dealing with sensations and not with external
objects. Extension is an attribute of bodies, which exists,
persists, and changes independently of the coming and
going of sense-experiences in individual minds. When we
walk towards a tree or other visible objeect, the visual sen-
sation through which we perceive it increases in extensity
the nearer we approach it. But the extension of the thing
seen does not therefore alter. When we look at the full
moon we have a visual presentation very much smaller than
we should have from a frying-pan held out at arm’s length.
But the extent of the moon’s surface which is turned
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towards us enormously exceeds the extent of the surface
of the frying-pan. The extensity of the visual presentation
of the moon is not measurable in inches, feet, or miles at
all ; for these are measures, not of extensity, but of exten-
sion. On the other hand, we may roughly measure the
extensity of the visual presentation by saying that it con-
stitutes a certain proportion of the whole extensity of the
field of vision : that, for instance, this field as a whole 1s
equal to so many full moons.

The same distinction may be also illustrated in the case
of touch. Different areas of the skin equal in extent
yileld sensations of very variable extensity when they are
stimulated. Contact with the tip of the tongue or the
drum of the ear yields a much more extensive sensation
than contact with the nape of the neck or the small of the
back. The difference is not difference in the extent either
of the skin-surface which is touched or of the surface of
the body touching it. Itis a difference only in the extensity
of the contact sensation. Doubtless the awareness of ex-
tensity, whether crude or articulate, is inseparable from
some awareness of extension, correspondingly crude or
articulate. But 1t is equally clear that the two are not
identical.

§ 5. Change-sensations.—When a series of different
sensations belonging to the same class, colours, for instance,
or sounds, follow each other continuously so that the end
of each overlaps or coincides with the beginning of the
next, there arises as an inseparable aspect of the whole
successive complex a peculiar experience which we may
call “change-sensation.”! This does not consist merely
in the fact that one sensation comes after the other. Its

! Cp. H. J. Watt, British Journal of Psychnlogy, vol. iv., Part
1I., p. 157.
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distinctive character is that the process of transition itself
is felt in a peculiar way.

One case of the general rule is afforded by the imme-
diate experience of motion. This is closely connected with
extensity. It arises within an extensive continuum when
a sensation otherwise similar continuously varies in local
sign, so that there is no discernible interval between the
old local sign and the new. This happens, for instance,
when we pass the point of a lead pencil across the skin of
the hand, or when we so move the hand that the different
parts of the skin touch the pencil point in unbroken
sequence. The resulting experience cannot be analysed
without remainder into a mere succession of local sign
differences. There is also a peculiar aspect of the experi-
ence corresponding to the transition between them. Two
points in contact with the skin may be so close to each
other as to produce contact-sensations which cannot be
separately discriminated. Yet, if one of the points moves
towards the other, so as even to decrease the interval, the
peculiar motion-experience may be distinctly discernible.
In this way, the existence of motion may be perceived,
when we cannot determine in what direction it is taking
place, and though we cannot make out where it begins.

Another illustration is supplied by presentations in the
extreme margin of the field of vision. These are in-
definite, so that apart from previous knowledge it is
impossible to make out their shape or number. But if
they move there is at once a well marked motion-sensa-
tion, although we may not be able to distinguish the
direction of the displacement.



CHAPTER 1I.

DIFFERENTIATION OF SENSE-EXPERIENCE AND ITS
PsycHICAL SIGNIFICANCE.

§ 1. The Sensation-reflex.—Reflex action is primarily
a physiological, not a psychological, fact. It does not
depend on consciousness at all, but only on a stimulus
affecting the nervous system. The stimulus may evoke its
appropriate response in the way of movement without
giving rise to sensation. In this way the pupil of the eye
contracts or dilates with various degrees of illumination,
The movements of the frog whose brain has been removed
seem to be of the same type. Those reflex movements
which belong to the ordinary and normal routine of the
vegetative life of the organism are almost wholly physio-
logical. The heart’s beat and its modifications, the con-
striction and dilatation of the blood-vessels, breathing,
swallowing, the secretion of saliva, and the like, are not
normally accompanied by distinetly appreciable sensations.

Unconscious reflexes of this sort normally occur when
all that 1s required 1s a regular and uniform reaction in
response to conditions which are uniformly and regularly
recurrent. On the other hand, where a stimulus is of
comparatively occasional occurrence and prompts a special
combination of movements to meet a special emergency,
merely reflex action without concomitant sensation ceases
to be sufficient. It becomes necessary or advantageous
for the ends of animal life that the attention of the sub-

ject should be called to the situation. Attention may be
221
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required in order to form associations which malke possible
preventive measures or other preadjustments when similar
conditions recur in the future. Thus, a young child may
withdraw its hand from the burning flame by reflex action
alone. But this does not account for its future refusal to
touch fire. Attention may also be required to arrest or
control a reflex action, as when we suppress an inconvenient
sneeze or cough,

Now, in such cases, there is only one efficient way in
which attentive consciousness can be brought into play so
as to supplement or control the reflex process. The
stimulus which evokes, or tends to evoke, the reflex move-
ment must also coincidently give rise to a sensation.
Further, this sensation must be emphatic. It must be so
vivid and so strongly pleasant or painful that it cannot be
easily ignored. Hence when the stimulus which leads to
reflex action also produces a discernible sensation, this
is commonly of a peculiarly obtrusive character. The
pupil expands or dilates with varying intensities of light
without any concomitant sensation. This 1s a merely
physiological reflex, not a sensation-reflex. But if a speck
of dust gets lodged in the eye the case is otherwise. The
stimulus not only elicits the reflex movement of closing
the eyelid ; it also, at the same time, gives rise to an in-
tense and intensely disagreeable sensation. Even reflexes
which normally proceed unconsciously, or with only a
comparatively faint accompaniment of sensation, compel
attention in this manner when they are in any way
obstructed. Obstructed breathing, for instance, is accom-
panied by the feeling of suffocation or stifling.

§ 2. Perceptual Value of Sense-experience.—The im-
portance of the sensation connected with the sensation-
reflex is primarily dependent on its power to rouse attention
through its own intensity and affective tone. The value
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of sense-experience is similarly conditioned by its own ob-
trusiveness wherever its function is to challenge attention
to some change directly and seriously affecting the welfare
of the organism, as when a part of the body is cut or
bruised, or when a light is so strong as to impair the
power of vision by dazzling the eye. In such cases, what
18 important is the nature of the bodily change as directly
affecting the well-being of the organism rather than the
special character of the agent which produces it. A cut or
bruise may be produced indifferently by a stone or a piece
of wood or a knife. However it may be conditioned, the
resulting mischief is similar and the sensations immedi-
ately due to it are similar.

But sense-experience has another function besides that
of compelling attention to incidents immediately affecting
the welfare of the organism at the moment. It servesalso
to regulate and guide the detailed development of such
complex actions as that of a cat hunting a bird, or of a bird
building its nest, or of a woman threading a needle. Pro-
cesses of this nature involve delicate adjustment of
movements and coadjustment of many movements in
response to constantly varying external circumstances;
and, in so far as they are not purely instinctive, they are
conditioned not by the mere existence of sensuous impres-
sions but by their acquired meaning and, in general, by
their preformed associations. What is important here is
not the obtrusiveness of single sensations, but the percep-
tual valuwe of complex combinations of different presenta-
tions as yielding diserimination and recognition of external
objects, their changes and their relations.  This perceptual
value in its higher development is incompatible with any
special obtrusiveness of single sensations due to their own
vividness and intense pleasantness or painfulness. For
the obtrusiveness of the sensation, as such, would distract
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attention from its acquired meaning, and the ideal revivals
which it calls up, and the general course of the action which
it contributes to guide.

Thus the development of mental life is connected with
gradual decrease in the relative prominence of single
sensations and increase in the perceptual value of groups
of sensations; and this involves a corresponding difference
in the nature of sense-experience itself. The more
developed is perceptual consciousness the more delicately
differentiated i1s sense-experience. In other words, there
1s a finer correspondence between differences in the nature
of the external stimulus, and differences in the sensation
produced. With this finer differentiation is connected
more definite restriction. The more delicately discriminated
sensations are, the more capable they are of co-existing
simultaneously in the same consciousness without mutual
interference or amalgamation.

The distinction between what we call the higher and
lower senses rests on this contrast between the intrinsic
impressiveness of sensations and their value for perceptual
consciousness. Organic sensations, temperature sensa-
tions, smells and tastes are relatively low in the scale. On
the other hand, sensations of touch proper, of sight, and of
sound are relatively high. The relatively higher senses
deserve this title in proportion as they are more delicately
discriminative and more capable of being combined in
successive and simultaneous groups and series while pre-
serving their distinetive differences. On the other hand,
each several sensation is proportionately less important
through its own intensity and pleasant or painful
character.

We find the same antithesis when we compare more
primitive with more advanced stages in the development of
animal life. Broadly speaking, lower modes of sentience
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come earlier than higher. Even what we now call the
higher senses, such as sight and hearing, in their
beginnings in the ascending scale of animal life, partook
of the character of the lower and were probably more or
less akin to organic sensatioms. * Colours,” says Dr.
Ward, “are with us so distinet from sounds that—
except as regards the drain upon attention—there 1s
nothing in the intensest colour to affect the simul-
taneous presentation of a sound. But, at the beginning,
whatever we regard as the earliest differentiation of
sound might have been incopresentable with the earliest
differentiation of colour, if sufficiently diffused, just
as now a field of sight all blue is incopresentable with
one all red. Or, if the stimuli appropriate to both were
active together, the resulting sensation might have been
what we should describe as a blending of the two, as
purple is a blending of red and violet.”' Thus “in-
creased differentiation seems to be intimately connected
with increased ‘restriction.’”? With differentiation and
restriction there is loss of the intensity and of the intrinsic
pleasantness or painfulness of the sensation itself. Any
direct effect produced by its own intrinsic intensity and
affective tone would interfere with its value as a vehicle of
meaning—as an indication of something beyond its own
existence. Thus, as perceptual consciousness becomes
relatively move prominent and important, sensation is
more delicately differentiated, more Ilefinitely restricted,
less intense, and less strongly toned in the way of pleasure
or pain.

§ 3. Differentiation of Sense-Organs.—Degree of dis-
criminative sensibility corresponds broadly to the com-
plexity and differentiation of the organs of sense. If the

1 Op. cit., p. 556. 3 Ibid.
PSYCH. 15
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nerve-fibres running to the skin in human beings are laid
bare and directly stimulated, ‘then, however they be
stimulated, be the stimulus weak or strong, if conscious-
ness be affected at all, the affection takes on the form of
pain; psychological examination of the subjective result
discloses nothing that can be called a sensation of touch.” !
Touch- or pressure-sensations, delicately differentiated as
they are, and almost neutral in tone, and capable of com-
bining in one moment of consciousness a great variety of
qualitative differences, can only be developed by the help
of special terminal organs. But cutaneous pain-sensa-
tions, and all organic sensations which are vague, diffusive,
and strongly-toned, arise without the help of highly
differentiated end-organs. Now, in the ascending scale of
animal life, we find a growing complexity and differentia-
tion of the terminal organs of sense and of their nervous
connexions, marking a correspondingly graduated displace-
ment of sensational by perceptual consciousness. ?

In following the ascending scale of animal life, we find a
gradual evolution of specialised structures for the recep-
tion of special kinds of external stimulation; beginning
with those which are scarcely distinguishable from the
general surface of the body, and ending with such elaborate
organs as the human eye or ear. The best illustration is
drawn from sight, because most is known about it. It
must be understood that the word “sight” is here used
to mean merely “sensitiveness to licht.” It must not be
assumed that the sensations produced by luminous vibra-
bions are the same in the higher organisms as in the lower.

1 Foster, Text-book of Physiology, p. 1427.

* This is only meant as a broad and schematic statement. In
this or that special direction an animal lower in the scale may
have a more differentiated sensibility than an animal higher in the
scale.
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A very rudimentary beginning of a special structure for
the reception of light-stimulation consists simply in groups
of pigmented cells with a nervous connexion. The pig-
mented material occurring in a semi-transparent organism
arrests and absorbs the light. The limpet has eye-spots
of this simple kind “on the outer side of the tentacles
where the eyes are situated in more highly organised
species.” ! The skin is thrown into a pit within which the
epithelial cells are elongated and pigmented.

The next step is the development of a lens for condensing
the light in the manner of a burning-glass. Some species
of worms have only pigmented cells, others have a concen-
trating apparatus. These simple eye-spots, consisting of
pigmented cells and a vitreous body or condensing lens,
may exist In great numbers over the general surface of
the organism. Thus in a species of worm called Poly-
ophthalmians there is a series of eye-spots “along the
sides of the body, in pairs from the seventh to the
eighteenth segments.”? Such rudimentary organs can
only serve to render the creature sensitive to degree of
illumination, to the transition from light to darkness ; they
thus make possible a protective reaction when the shadow
of an approaching object falls on the animal.

The next important step is the development of a rudi-
mentary retina, essentially consisting in a layer of rod-like
nerve-endings. The eye of the snail is situated on its
hinder horn or tentacle. It consists of a cornea or trans-
parent horny integument, a lens, and a retina composed of
three layers, (1) the rods, which are the proper organ of
vision, (2) a cellular layer, (3) a fibrous layer. * In all
probability the eye does little more than enable the snail to
distinguish between light and dark. . . . It does not seem

! Lubbock, The Senses of Animals, p. 139, ? Op. cit., p. 134,
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to be aware of an object unless it is brought within a
quarter-of-an-inch of its tentacle.”’ The rods of the
retina in which the optic nerve terminates in all proba-
bility merely render the animal differentially sensitive to
different directions of the light.

In many animals which possess these retinal rods the
formation of an image in any way comparable to that
thrown on the retina of the human eye is impossible from
the position and convexity of the lens. These eyes with
rudimentary retinas, more or less sensitive to direction,
may be spread in great numbers over the surface of the
body. There are certain species of a genus of sea-shore
slugs called Onchidium which have these scattered eye-
spots in varying numbers, some a hundred, others as few
as twelve. The number differs in different individuals of
the same species, and the eyes “are continually growing
and being re-absorbed.”? The back of the Onchidium
contains a number of glands, each opening by a minute
pore ; and it has been suggested that, when warned by the
shadow of certain flying-fish which come out of the sea to
prey upon them, the little slugs emit a shower of spray
and so drive off their enemy.

The next stage in the development of the eye is the
fortmaion of a retinal image by means of a lens; it is
necessary for this that each diverging pencil of rays from
a point in the object shall be brought again to a focus in
one point, and in only one point, of the retina. The
delicacy and perfection with which this is effected depends
on the complexity of structure of the retina, on the nature
of the lens, and on the power of adjusting it for different
distances. Cuttle-fish and their allies have well-developed

! Lloyd Morgan, Animal Life and Intelligence, p. 293.
? Lubbock, T'he Senses of Anmimals, p. 143.
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apparatus for the formation of images. So have vertebrate
animals, but of course in varying degrees. Many fishes
do not distinguish their food (worms) at a greater distance
than three or four feet. On the other hand, some of them
have very accurate vision for short distances. “I have
often seen,” says Mr. Bateson, “a large Wrasse search the
sand for shrimps, turning sideways, and looking with
either eye independently, like a chameleon. Its view is so
good that it can see a shrimp with certainty when the
whole body is buried in grey sand, excepting the antennae
and antennae plates.”' Some reptiles and amphibians
have similar accuracy of vision at short distances.

Besides this main line of development of the visual
organ which leads up to the eye of vertebrates, with its
apparatus for forming a distinet image by means of a lens
and delicately sensitive retina, there is a branch line which
leads to the compound or facetted eye of insects and of
crustacea such as crabs and lobsters. The surface of these
compound eyes is divided up into a great number of
hexagonal areas, each of which is called a facet, and in
some insects forms a little lens. A kind of dragon-fly is
stated to have twenty thousand of these hexagonal facets.
Beneath each facet is a crystalline cone, with its base
towards the facet and its apex turned inwards, where it
ends in great elongated cells; in the midst of these there
is a nerve-rod. Dark pigment is developed round each of
the cones. * Starting from a simple form of eye consisting
of a lens and a nerve-fibre, we should arrive at the com-
pound eye by bringing together a number of such eye-
spots, and increasing the number of lenses, while the
separate cells beneath each lens coalesced to form a single
crystalline cone and rod.”

1 Quoted by Lloyd Morgan, Animal Life and Intelligence, p. 287.
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As regards the way in which these eyes perform their
function, there has been much dispute. One explanation
is to the effect that the facetted organs, taken collectively,
fulfil in a different way the same office as the lens in the
eye of vertebrates. Only those rays of light which go
straight through a crystalline cone affect the nerve-rod.
All the rest, which strike the cones obliquely, are absorbed
« by pigment. Thus, each of the cones conveys to its own
nerve-rod a single minute spot of light coming from a
single point in the field of view, and from that point only.
The result is what Lloyd Morgan calls a “ stippled image,”!
The range of vision with such eyes is much smaller, and
the image which they form must be far less accurate and
distinet than in the higher vertebrates.

1 0p. cit., p. 290.




CHAPTER III.

Oraanrtce, Curaneous, AND MoTOR SENSATIONS.

§ 1. Organic Sensations.—Some sensations are due to
stimuli in the interior of the body: others are due to
stimuli affecting sense-organs situated on the external
surface of the body. Thus we have a broad division into
internally and externally initiated sense-experiences. But
this distinction is not, in itself, fundamentally important
from a psychological point of view. What we are interested
in as psychologists is the intrinsic resemblance and diffe-
rence of various sense-experiences rather than the mode in
which they are produced. But there i3 no well-marked
common character distinctive of internally conditioned
sensations as contrasted with those occasioned by external
stimuli. The sensations of nausea, cramp, or headache are
internally initiated ; the smarting sensations arising from
a wound or blow are initiated from without. The sense-
experiences which accompany the varying positions and
movements of a limb are, for the most part, due to the
excitement of nerves ending in joints, tendons, muscles,
and bones; sensations of contact and pressure arise from
impressions on the surface of the body. None the less,
both as regards intrinsic nature and function in the mental
life, a headache sensation has more affinity with the smart
of a blow than with the sensations connected with the
position and movement of a limb ; and the sensations of

contact and pressure have more affinity to muscle, joint,
231
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and tendon sensations than to the smart of a blow or a
bruise.

Hence, the distinction between external and internal
stimuli does not of itself supply an adequate basis for the
commonly recognised distinction between organic sensa-
tions and those of the special senses. The difference is
more fundamental. Organic sensations have their source
in such bodily processes as affect the nutritive or vegetative
life of the organism ; their stimuli are to be found in the
varying condition of the blood supply, the digestion and
assimilation of food, the secretions, the supply of oxygen
by breathing, and, generally, on such changes as make a
difference to the efficiency of the bodily tissues in the per-
formance of their vital functions. On the other hand, the
sensations of the special senses arise from sense-organs
specially adapted to respond to certain kinds of stimulus
without reference to their effect on the vegetative life of
the organism.

Probably the most primitive sensations were organie.
They corresponded very closely with the general vital action
of stimuli as distinet from their action on specially differen-
tiated sensory apparatus. “ Even now we are still aware
of the general effects of light, heat, fresh air, food, ete., as
invigorating or depressing apart from their specific
qualities.” !

As illustrative examples of organic sensations we may
take hunger and thirst. These experiences are partly due
to the state of the stomach and pharynx: they consist in
vaguely localised gnawing sensations which normally dis-
appear when food or drink is taken. The exact way in
which the food or drink acts so as to produce this effect is,
however, obscure. The state of the stomach is not the only

‘ Ward, ibid., p. 562.
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or the most fundamental condition of hunger and thirst.
“A dog feels hunger after the complete removal of the
stomach.” “ A man is usually less hungry after his ten
hours’ fast which has included the night’s rest than after a
four hours’ abstinence in the working day.” In both cases
the stomach 1s equally empty. The difference depends on
the processes of waste and repair which have been going
on in the tissues of the body. The injection of nutritive
material or of fluids into a vein relieves the hunger or
thirst without introduction of drink or food into the
stomach. *“The feeling of hunger is relieved, is even con-
verted into a pleasurable satiety, before the blood is
saturated with absorbed material.”' It thus appears that,
apart from the state of the stomach itself, the general
character of the supply of blood and lymph which bathe
the tissues and condition their vital processes is of
essential importance.

The muscle, joint, and tendon sensations which are con-
nected with the position and movement of our limbs belong
to special senses, for position and motion are common to
our bodies and other parts of the material world. But the
sensations of muscular cramp and fatigue are organic; for
they arise from changes in the state of the muscles which
affect their vital efficiency. Fatigue, for instance, seems
to be conditioned by the accumulation of waste products
in the blood due to muscular action. It may be removed
by the injection of fresh blood.

The smart of a wound, bruise, or burn is essentially
similar in character. *The temperature at which the skin
begins to evoke pain is that at which mnerve-substance
begins to suffer injury. The sensation caused by the
pressure of a sharp point (e.g. a needle) on the skin is felt

! Sherrington, in Schiifer’s Text-book of Physiology, vol. iii., pp. 991-2.
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to be painful just below the pressure sufficient for the
mstrument to break into the skin, i.e. the stimulus becomes
painful just before it does injury.”?

In general, organic sensations lack distinctness. Though,
for example, they have extensity, so that we can speak of
them as being more or less diffuse, yet their extensity is
crude, so that we cannot separately discern its parts and
their relation, or apprehend anything which can be called a
shape or outline. On the other hand, theyare very important
a8 conditions of affective consciousness and consequently
of conative consciousness. What we ordinarily call bodily
pleasures and pains and bodily appetites are in the main
connected with organic sensations. Such sensations con-
stitute a large part of our immediate sensuous experience
in every moment of our conscious lives. Our vague total
awareness of bodily well-being or discomfort, our “ feeling
well” or the reverse, depends on an indefinite multitude of
impressions reaching the brain from the internal organs,
giving rise to sensations which in the main are subconscious
and only confusedly apprehended. Total experiences of
this kind are called states of the common sensibility or
the coenwmsthesis. Sometimes a single organic sensation,
through its peculiar intensity or novelty, detaches itself
from the general mass and becomes salient in conscious-
ness; when this happens, the sensation thus singled out is
usually of an intensely pleasant or painful character and
obtrudes itself in an emphatic way on the attention. It is
disengaged from its context and marked off as a distinct
sensation of headache, or ecramp, or nausea.

A further peculiarity of organic sensations, which they
share only with muscle, joint, and tendon sensations, is
that they can be directly produced and modified by

! SBherrington, ibid., p. 974.
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impulses proceeding from the central nervous system out-
wards to the bodily organs and leading to more or less
widespread changes in the action of the heart and lungs,
in the circulation of the blood, in the secretions, and in
vital processes generally.

This influence of the varying states of the brain on
organic process is always present in some degree. One of
its consequences is that the stimulus of what we recognise
as a single organic sensation is always more or less com-
plex or diffused. It may originate in some special modifi-
cation in the state of this or that special organ of the
body; but this gives rise to mervous excitement which
overflows in outgoing nervous impulses affecting other
organs and so adding further constituents to the sensation.
For instance, the painful sensation produced by a wound
or a blow is a complex sensation depending not only on
injury to the skin, but also on disturbance to respiration,
circulation, and the whole motor apparatus of the body.

Even the sensations of the special senses, when they are
at all intense, are accompanied, for the same reason, by
further organic change and the resulting experiences. The
grating of a slate pencil may set the teeth on edge; a bitter
taste may produce nausea ; the piercing scream of a steam
whistle is disagreeable largely because of the widespread
organic disturbance which accompaniesit. What we call
differences in the quality of pleasures and pains connected
with sight and sound and other sensations of the special
senses is partly, at least, traceable to this escort of organic
experiences. “The fife’s shrill clarion or the echoing
horn” have organic effects different from those of a
thunder-clap or of the wind whistling down a chimney.

§ 2. Cutaneous Sensations.—The skin yields a variety
of sensations which are roughly divisible into four classes :
(1) Sensations of touch proper, contact or pressure ;
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(2) sensations of heat and of warmth; (3) sensations of
cold and of coolness; (4) sensations of an organic
character, which are called pains because they are, as a
rule, intensely disagreeable.

Much has been done recently towards the further
analysis of these experiences and the discovery of the
conditions on which they depend. In the first place
the surface of the skin has been explored in minute detail
by means of delicate apparatus expressly devised for the
purpose. In the second place, a very instructive experi-
ment has been made by Dr. Head, who severed a bundle of
nerve fibres supplying the surface of the skin of his own
arm and then observed the result, especially the gradual
return of lost sensibility as the nerve fibres grew again.
In the third place, much help has been obtained from
pathological cases, in which some varieties of cutaneous
sensation disappear while others remain.

The exploration of the skin by punctate stimuli shows
that it contains a mosaic of tiny sensorial areas, each yield-
ing a certain special sort of sense-experience and apparently
no other. Its sensibility to touch, pain, cold, and heat is
not distributed uniformly over its surface. There are a
multitude of minute spots, of which some give only sensa-
tions of touch, others only sensations of heat, others only
sensations of cold, others only sensations of smarting or
pricking pain.

The adequate stimulus for touch-sensations is mecha-
nical, consisting in the pushing of the surface of the skin
inwards, or the pulling of it outwards. The adequate
stimulus for temperature sensations is an increase or
diminution of the temperature of the skin beyond a certain
limit, which varies according to the pre-existing state of
the end-organ. The adequate stimulus for pains is
damage or threatened damage to the skin and the nerves
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which terminate in it. But some spots are also found to
respond with their owndistinctive sensations toinadequate
stimuli. For instance, heat of from 45° to 50° C. applied
to a cold spot produces a sensation, not of heat, but of
intense cold. However a sensory spot may be stimulated,
if it responds to the stimulus at all, it always responds in
the same way. If a fine needle be thrust into a touch-
spot, there is “a sharply localised sensation of pressure
unaccompanied by smart or sting or any painful quality.
. . » The sensation is unaccompanied by cold or warmth
even when a cold or warm needle is employed.”? Touch-
spots, heat-spots, cold-spots, and pain-spots are, in
general, intermingled with each other in varying propor-
tions in different parts of the skin. The tip of the
finger is especially rich in touch-spots, the cheek in heat-
spots. Itis the cheek “to which a washerwoman holds
her iron when forming a judgment of its temperature.”?
The cornea, i.e. the transparent part of the outer mem-
brane coating the eyeball, is furnished almost exclusively
with pain-spots. On the other hand, pain-spots are few
within the cavity of the mouth, and absent from certain
parts of the inside of the cheek.

In distinguishing special areas for pain-sensations, it is
not implied that no other cutaneous sensations are
disagreeable. They may be agreeable or disagreeable
according to their varying intensity, duration, and other
conditions. What 1s distinetive of pain-sensations is that
they seem to be nearly always unpleasant, that their un-
pleasantness 1s peculiarly obtrusive, and that they have a
stinging, smarting, or pricking character.

The touch-spots, heat-spots, cold-spots, and pain-spots
are especially sensitive to their appropriate stimuli. But

! SBherrington, op. cit., p. 921.
* Halliburton, Physiology, p. T67.
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cutaneous sensation does not depend entirely on them.
“The skin is sensitive to diffuse light touch (e.g. to the
touch of cotton wool) when punctate exploration fails to
show the existence of touch-spots.” ! Sensations of warmth
and coolness as distinguished from heat and cold do not
depend on special warmth-spots or coolness-spots. They
are aroused by weaker stimuli than those which excite
feelings of heat or cold.

When the bundle of nerve fibres supplying a certain
region of the skin is cut through, the immediate result is,
of course, the abolition of all sensations depending on end-
organs situated at the surface. None the less, it is still
possible to produce sensations by impressions on the skin.
These are due to the stimulation of sensory organs lying
underneath the surface, supplied by nerve fibres coming
from other bundles—those which also send fibres to
muscles, joints, and tendons. It is, in this way, possible
by relatively heavy pressure to elicit touch-sensations
and also pain-sensations. But, under such conditions,
there are no sensations of temperature; and there are no
sensations of pressure or pain so long as the stimulation
is confined to the skin itself, and is not communicated to
underlying tissues. “ A fold of the subject’s skin may be
gently raised between finger and thumb and even power-
fully squeezed ; yet the subject experiences no sensation of
touch or pain.” *

What is most interesting to us, however, is the manner
and degree in which the “ heavy” touches are localised.
To understand this, it is necessary to distinguish two
different and relatively independent kinds of localisation.
The first is tested by requiring the subject merely to
indicate what part of the skin has been touched. He

1 Myers, Text-book, p. 10.
* Myers, An Introduction to Experimental Psychology, p. 4.
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either keeps his eyes closed throughout the experiment,
and then, without opening them, attempts to indicate the
spot at which the experimenter has touched him; or
opening his eyes, the subject endeavours to mark this
spot on a life-size photograph of the region (e.g. the
arm) under examination.' Now, estimated in this way,
localisation for * heavy ” touches is remarkably accurate.

But there is another kind of localisation. By “localis-
ing” we may mean the perception of the position and
direction of tactual or other sensations relatively to each
other. This involves the perception of apartness, the dis-
cernment of two simultaneous sensations as end-points of
an extensive interval separating and connecting them.
This distinction of two sensations as being two, and as
having an interval between them, is absent where there
is nothing but heavy contact. For some time after the
severance of the nerve, Dr. Head was unable thus to
distinguish simultaneous pressures on the part of the skin
affected. They appeared to him as a single blunt or
diffuse pressure. Yet two sensations were discriminated
as two when pressure was applied successively instead of
simultaneously to neighbouring spots of the skin.

The fibres of the divided nerve grew again gradually in
such a way that various sorts of skin-sensation returned
more or less separately from each other until a normal
state of sensibility was recovered. I quote Dr. Myers’
account of the earlier stages? Forty-three days after the
operation islets of sensibility to pain “ arising from stimu-
lation of the skin 1itself made their appearance within
the insensitive area.” One hundred and twelve days
after the operation, *“there was . . . evidence of the first
return of sensibility to cold.” Twenty-five days after this,

1 Myers, thid., p. 3.
* Myers, Experimental Psychology, Ch. 1.
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““the whole area had recovered sensibility to cold ; but was
insensitive to heat. Only a very small area now remained
which was insensitive ”’ to the pain of skin pricks. * One
hundred and sixty days” after the severance of the nerve,
““a patch of the affected area first became sensitive to very
light touch.” At the end of one hundred and ninety days,
“cold was everywhere appreciable, and thenceforth the
number of heat and cold spots increased rapidly. At this
point, therefore, we have reached a stage when the touch-
spots were just beginning to resume their function, and
the sensations of cold, heat and pain spots were already
fairly restored.”

The various sensations experienced at this stage showed
certain characteristic peculiarities sharply contrasted both
with those due to heavy pressure and with another form of
sensibility which developed subsequently, and has been
called “ epieritic.” As distinguished both from deep and
from epicritic sensibility, the cutaneous experiences, at this
point, belong to a class known as “protopathic.” They are
distinguished partly by the special modes of stimulation
on which they depend, and partly by their intrinsic nature.
The touch sensations are indeed due to the skin itself, and
not to pressure transmitted to underlying tissues. But
they are excited only over hairy regions of the skin and
are due to touch-spots connected with hairs. They are
elicited only by touching the hairs and do not occur when
the hairs have been shaven off. Temperature sensations
are excited only by stimulation of heat-spots and cold-
spots. These spots react explosively, so that the intensity
of the sensations depends on the end-organ which is
stimulated rather than on the intensity of the stimulus.
But they react at all only to high degrees of heat and cold,
being insensitive to intermediate temperatures. The heat-
spots never react to temperatures below 37° C., the cold-




§2] ORGANIC AND SKIN SENSATIONS, Erc. 241

spots never react to temperatures above 27°. In general,
protopathic skin sensations arise only through stimulation
of the end-organs of separate sensory-spots; and in the
case of touch-sensations, these must be connected with
hairs.

As regards their intrinsic character, all protopathic
sensations partake of the nature of organic sensations.
They are relatively intense and conspicuously disagreeable.
They possess extensity; but localisation in both its forms
i1s very rudimentary. The general reference of a sensation
to the part of the skin affected is vague and inaccurate;
and relative localisation, involving the perception of
apartness, is almost completely absent. The sensations
are commonly referred, not to the place stimulated, but to
a place remote from it. “ A prick applied to the forearm,
for example, is not felt as a prick at all; it sets up a
widely radiating pain over the thumb; . .. the same
indefinite diffuseness and remote reference characterise the
tingling sensations produced by the light touch of hairs
of hairy regions.”! The stimulation of heat-spots and
cold-spots also yields vaguely radiating, tingling, and
remotely localised sensations.

The point of greatest interest is the failure of the power
of relative localisation, the power of definitely disecriminating
simultaneous touches so as to discern their position, dis-
tance, and direction relatively to each other. In merely
protopathic sensibility, the awareness of apartness is almost
entirely wanting; two simultaneous sensations are not
perceived as distinet end-points bounding an extensive
interval interposed between them. Protopathic extensity
is crude or inarticulate and it seems intrinsically incapable
of becoming otherwise. It consists of an indefinite diffuse-
ness without detailed discrimination of parts and without

! Myers, ibid., p. 12.
PSYCH. 16
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definite form or outline. In this respect, protopathic sensa-
tions resemble those due to heavy pressure transmitted to
underlying tissues. But where only protopathic sensibility
18 present, there is also a failure to indicate with any ap-
proach to accuracy the place stimulated. Tt is to be noted
that when, with the gradual growth of the fibres of the
divided nerve, the protopathic stage supervened on that of
deep sensibility, even the power of localising, which existed
previously, was lost. The characteristics of the earlier
state were obscured by the later.

Epicritic sensibility, when it first began to appear, was
confined to a small triangular patch of skin. Within this
small area no protopathic sensations could be elicited. The
subject was sensitive, in this region, to deep pains and
pressures, but he did not experience the vague tingling
touches due to contact with hairs, or the heat, cold and
pain sensations due to heat, cold and pain spots. Instead
of this protopathic semsibility, and in addition to deep
sensibility, there was a finely discriminative sensitiveness
to superficial touches, independent of the presence of
hairs; there were also feelings of coolness and warmth
arising on stimulation by temperatures intermediate
between 26° C. and 37° C. These sensations of touch and
temperature were identical with those evoked from a
normal skin area as regards *their capacity for being
discriminated and localised” and “in the absence of
remote reference and radiation.” The subject could
correctly name or point to the part of the skin stimulated.
Besides this he could now, for the first time, diseriminate
two cutaneous sensations as being separate and as having
an interval between them. He could perceive apartness,
relative position, and direction. Hence this form of
sensibility is called epicritie, i.e. diseriminative.

At this stage in the recovery from the effects of the
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experiment, protopathic without epicritic sensibility had
returned over almost the whole of the region affected by
section of the nerve. Only in one small patch were epicritic
sensations present ; and within this patch they occurred in
separation from the protopathic so that they could be
examined by themselves. The restoration of normal con-
ditions required that protopathic sensibility should be
recovered by the small triangular patch and that epicritic
sensibility should come back to the rest of the region
affected. Both these processes took place slowly and
gradually.

The power of relative localisation, and consequently the
appreciation of relative position and direction, and of
shape, seems clearly to demand as an indispensable condi-
tion the presence of the epicritic system of sensations.
But it is still a question whether the mere presence of
epicritic sensation is by itself sufficient without the coope-
ration of other factors. A very significant group of facts
bearing on this question has been brought to light by cases
of disease affecting nerves as they travel through the bulb
and spinal cord between the brain and the skin or motor
apparatus. Here also the work of Dr. Head is of great
importance. He has examined a number of cases in which
the perception of apartness was very greatly impaired
over the surface of a limb, although the limb was *com-
pletely sensitive to all cutaneous stimuli.” He further
found that this failure of relative localisation was con-
stantly conjoined with the loss of the muscle, joint, and
tendon sensations which yield awareness of the varying
positions and movements of the limb affected. In the
absence of these motor sensations, the patient was able
to name accurately the part of the skin touched, without
seeing it. When required to point to it, he was troubled
by a diffieulty in finding the limb at all ; but when allowed
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to grope tentatively with the fingers, he came closer and
might ultimately touch the very spot. Dr. Head holds
that this kind of localisation is not seriously impaired.
The initial helplessness in finding the limb itself is evi-
dently due to the absence of muscle, joint, and tendon
sensations connected with it.

In one case, where all knowledge of the position of the
limbs, otherwise than by sight, was lost, the following
experiments were performed. The patient’s legs “ were
extended in the bed and he was allowed to see the position
into which they had been placed. Then his eyes were closed
and he was touched over the sole, instep and just below
the knee-cap ;" on being asked where the point of contact
was situated “ in every instance his answers were correct,
even though the touch was made with cotton wool. With
his eyes still closed, the leg was moved into an entirely new
position, and his answers were equally correct, although
he was entirely ignorant that his leg had been moved and
believed that it lay extended before him. Directly he was
asked to point out the spot that had been touched and
which he had named correctly, he beat the bed idly, en-
tirely unable to find the limb. With the profound dis-
turbance of the power of recognising the position of his
limbs was associated an inability to discriminate compass-
points ”’ simultaneously applied ; “ on the outer surface of
the left lec he failed when they were separated to 15 em.

and over the front of the left thich at 20 em. distance.™
At the same time there was less of the power to discern

shape, size and weight. In such cases, skin sensibility
was normal as judged by every other test except that of
relative localisation.

Such evidence as this clearly shows that when there is

! Head and Thomson, ‘“ The Grouping of Afferent Impulses within
the Spinal Cord,” Brain, 1906, vol, xxxix.
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no other defeet in cutaneous sensibility, the perception of
apartness, of shape and of size may be abolished or gravely
impaired. This is not due to any peripheral condition,
but only to something which takes place in the central
nervous system. The lesion which produces the disturb-
ance of function does so by interference with the course of
nervous impulses travelling through the posterior columns
of the spinal cord, and by interference with their further
course in the mid-brain, or even in the cortex. Many
cases occur where these parts are unaffected, and there is
no failure in local diserimination in spite of other defects
of sensation.

The explanation of these facts is probably to be found
in what I have already said in discussing local signs. I
pointed out (p. 215) that the immediately experienced
diversity of places within an extensive whole probably
depends on central rather than on peripheral conditions.
Dr. Head’s work strongly confirms this position. It seems
to show that the immediately experienced diversity of
places depends on special nervous arrangements which
may be independently interfered with, although cutaneous
sensibility is otherwise unimpaired. When this happens,
relative localisation together with perception of size is
correspondingly affected. At the same time there is loss
of motor and deep sensibility because the nervous impulses
from muscles, joints, and tendons follow the same course
as those on which local signs depend. From the loss of
motor sensibility there follows the failure to determine the
position of the limb and to appreciate weight.

This interpretation of Dr. Head’s results presupposes
the absence of what I have called local signs, i.e. immedi-
ately experienced place-differences which are nothing but
place-differences. ¢ But if these are absent, how is the
patient still capable of absolute as distinguished from
relative localisation? How can he, for instance, dis-
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tinguish contact with the sole from contact with the
instep? The reason is that, except for the absence of
local signs proper, the sensibility of the skin is otherwise
unimpaired, and that this varies owing to peripheral
conditions in complex and finely differentiated ways for
different parts of the sensitive surface. ¢ Scarcely two
portions of the sensitive surface of the human body are
anatomically alike. Not only in the distribution and
character of the nerve endings, but in the variety of the
underlying parts—in one place bone, in another fatty
tissue, in another tendons or muscles variously arranged—
we find ample ground for diversity in the local colouring
of sensation.” These local colourings are wrongly
identified by Dr. Ward with local signs proper. They
may be regarded as secondary or auxiliary local signs;
but they cannot fulfil the function of the unique experience
of place-difference which is centrally and not peripherally
conditioned. What seems to follow from Dr. Head's
researches is that such local colouring affords a sufficient
basis for absolute localisation when an ideal representation
of the spatial relations of the body has been already
acquired through past experiences. But it does not malke
relative localisation possible.

When there is nothing to diseriminate, there can be no
discrimination. Hence the abolition of local signs proper
involves the abolition of the perception of apartness and
other relations which presuppose it. But we must be on
our guard against assuming the inverse proposition—that
where local signs proper are present, this by itself adequately
accounts for the perception of apartness, distance, direction,
shape and size. On the contrary, there is reason for hold-
ing that the definite awareness of local distinetions and
relations is to a large extent, if not wholly, acquired by a

1 Psychological Principles, pp. 147-148,
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gradual process involving other factors besides extensity
and local signs.! In this process a most important part 1s
played by experiences involving active movement with the
concomitant series of muscle, joint, and tendon sensations.
Tt is mainly through such active movement that we appre-
hend relations of direction, distance, and position.

It thus appears that local signs are not the sole factor
on which relative localisation depends. None the less, they
are of fundamental importance. Their presence or absence
constitutes the difference between epicritic sensations on the
one hand, and deep or protopathic sensations on the other.
The varying degrees in which they are present also determine
the possible fineness of local discrimination. It has been
mentioned that the minimum distance between two compass
points required in order that touch-sensations due to neigh-
bouring contacts may be discerned, as separate and as con-
nected by an interval, varies with the variable sensibility
of different parts of the surface of the skin. This minimum
distance is called the threshold or “liminal” distance.

For the tip of the tongue, the threshold is *1 em.; for the
tip of the finger it is *2 cm. ; *7 cm. for the tip of the nose ;
9 cm. for the inner surface of the lips ; 54 em. for the back
of the neck: 6'8 cm. for the arm and thigh. The tip of
the tongue is thus more than 60 times as finely diserimina-
tive, in this respect, as the arm or thigh.

We have to add that the amount of the felt interval
between the two contact-sensations also varies corre-
spondingly for different parts of the sensitive surface.
«“If two points kept equidistant . .. be drawn across the
skin so as really to describe a pair of parallel lines, the
lines will appear farther apart in some places than in
others.” They will appear to approach each other and

I Fineness of local discrimination improves greatly and rapidly
with practice. Children learn gradually to appreciate spatial
relation.
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recede from each other. *“If, for example, we draw them
horizontally across the face, so that the mouth falls between
them, the person experimented upon will feel as if they
began to diverge near the mouth and to include it in a
well-marked ellipse.” ! Similar results are obtained when
contact with a continuous line or surface is substituted for
contact with two separate points. The minimum length
of a line required to enable us to perceive it as being a line
is less than the threshold interval for the perception of
apartness of two points. But in this case the direction of
the line is not apprehended.

The shape of a surface pressed against the skin is dis-
cerned only when the area touched distinetly exceeds in
extent the threshold for the perception of apartness. The
diameter of a circle must be at least 3'3 millimetres, if the
circle is to be felt as circular by the tip of the tongue, whereas
the threshold interval for apartness is 1'1 millimetres. The
sensitiveness of the skin of the same area for local diserimi-
nation is, in general, greater in a transverse than in a longi-
tudinal direction, greater acrossa limb than along it. This
makes a difference to the apprehension of shape. The
eross-section of a circular tube pressed on the skin appears
as if it were transversely oval; whereas a true oval, with
its longer axis lying lengthwise on the skin, may appear
eircular.®

Another point which has some theoretical importance
is the following: “ When two skin-points (« and b) are
simultaneously touched with the compass tips, the distance
between them appears greater than if one point travels not
too slowly from a to b.”* The quicker it travels, the
shorter appears the distance; the more slowly it travels

1 James, Principles, vol. ii., p. 141.
* Schiifer's Text-book of Physiology, vol. ii., p. 943.
3 Itnd., p. 943.
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the longer appears the distance. If it travels very slowly
the distance may seem greater than when a and b are
touched simultaneously. This shows that actual motion-
experiences, when they occur, are factors in the perception
of apartness, thus confirming the view that their revival
by association is important when the actual sensations are
not present. Another fact which clearly points in the
same direction 18 that the power of relative localisation on
the surface of a limb is greater or less in proportion as the
limb is more or less used in active movements of explora-
tion. In much used areas, such as the finger tips, local
diserimination 1s very fine; whereas in regions compara-
tively little used in the active exploration of objects, such
as the upper arm or the middle of the back, the reverse
holds good.

§ 3. Motor Sensations.—Under this head we bring all
sensations, not organic in their character, which depend on
afferent impulses passing to the brain from the endings of
sensory nerves in the organs of movement,—in joints,
tendons and muscles. They are called motor because
they have their adequate stimuli in the variable states of
the motor organs. They are also sometimes named
kinaesthetic sensations.

The function of these experiences has already been in-
dicated. Through them we are aware of the posture and
of the motion of our limbs and body, so far as this is not
accounted for by sight and touch.

Ordinarily, we have some visual perception of the spatial
relations of our body to surrounding things and of its
parts to each other. Besides this, the cutaneous sensations
which we are constantly experiencing, together with the
meaning they have acquired through highly complex
associations, give us normally a perception of the shape
and size of our limbs and of the position of the parts of
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our skin relatively to each other. Hence, if one hand, for
example, touches the other, we are aware through tactual
sensation that it is the hands and not other parts of our
body which are in contact, though muscie, joint and tendon
sensations also help in the identification. In the same
way, we are aware which part of each hand is touching the
other.

But conditions of this kind fail to account for our dis-
cernment of the posture and changes of posture of our
limbs when they are held in various positions or moved in
various directions without being seen and without contact
with other parts of the body. They cannot inform us of
the position of our hand when, the eyes being closed, it is
stretched out in front of us or held out towards one side,
or raised above the head; or of the position of the leg
when it is raised to take a step. They cannot account for
our ability, in the dark, to touch any selected finger of one
hand with any selected finger of the other, whatever may
be the initial positions of the hands and fingers. In such
cases, we depend on the sensibility of muscles, joints and
tendons.

Motor sensations are also of great importance in
appreciating weight and resistance. Pressure-sensations,
more especially those belonging to deep sensibility, fulfil
this function to some extent. But the accuracy of the
judgment is very much increased when sensations due to
varying degrees of tension in muscles, joints, and tendons
are also brought into play, as when a weight is lifted and
lowered in the hand. These strain-sensations make
possible the estimation of weight, even when the skin is
insensitive. Where a limb is entirely anaesthetic, so that
both motor and tactual experiences are absent, there is no
distinetion of lighter and heavier, except through inference
from the external appearances of objects.
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If, instead of actively initiating a movement ourselves,
our limbs are passively shifted by another person, or if
they are set in motion by an electric current passing through
the muscles, the appreciation of changing position and of
resistance is virtually unaffected. The main difference is
that in the first case we are aware of the movement as due
to our will, and in the second as involuntary. In patho-
logical cases where the sensibility of the muscles, joints and
tendons of a limb is lost, the patient is aware that he has
attempted to move the limb in a certain way, but, with
closed eyes, he has no sufficient means of determining
whether the movement has actually taken place. He then
proceeds on the sole clue he possesses, and assumes that
the movement has followed because he has willed i,
though in reality it may not have dome so. If, for
instance, he attempts to shift his leg or arm, he assumes
that the attempted change of position has really occurred,
even though the leg or arm has been held fixed in the
same place.

It was once supposed that actively initiated movements
involved a peculiar sort of sensation connected directly
with the discharge of nervous impulses from the motor
areas of the brain to the muscles, and not due to incoming
impulses from joints, muscles, and tendons. The existence
of this * innervation-sense,” or sense of energy put forth,
is now generally denied. It is hard to reconcile with the
recently ascertained fact that the motor areas of the cortex
yield no sensation when they are directly stimulated by the
electric current, whereas sensations can be elicited in this
way from the areas situated immediately behind them
which receive afferent nerves from the skin and motor
organs. Further, the supposed sense of innervation
accounts for nothing which cannot be as well accounted
for without it. It is not required to explain volition ; for
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volition is not sensation of any kind. Nor is it needed
to explain the consciousness of attempting or of having
attempted to make a certain movement which is still found
in the absence of the resulting motor sensation that informs
us of the actual occurrence of the movement. It is true that
in making the attempt there must be some anticipation of
the desired result. But ideal anticipation is sufficient. In
all probability such ideal anticipation always involves some
re-excitement of the experiences in the way of muscle, joint
and tendon sensation which we have had in previous
similar movements of the same limb. There is also usually
some forecast of the result in terms of visual and other
kinds of sense experience which do not belong to motor
sensibility at all. It is quite unnecessary to posit, over and
above these conditions, a unique sensation originally con-
nected with the passage of motor impulse from the brain
toward the muscles.

When a limb is paralysed, the attempt to move it may
be attended by a feeling of motor effort, although there is
no movement of the limb and consequently no motor
sensation due to it. But this is explicable by two condi-
tions taken together. (1) The subject has the experience
of attempting to make the movement ; (2) he experiences,
as the result of his attempt, other motor sensations due to
the contraction of muscles which do not belong to the
paralysed limb. “ Any attempt at movement is never
confined to a single muscle or limb, but always involves
other parts of the body. The muscles of the opposite part
of the body or of the respiratory system are commonly
involved ; when, for example, we endeavour to lift a weight,
the glottis closes and the abdominal muscles and diaphragm
contract.”! The experiences due to these collateral pro-

1 Myers, Text-book, p. 217.
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cesses suggest that the required movement has been
executed even when the limb itself is insentient.

It must not be supposed that the information normally
conveyed by motor sensations is wholly due to the existence
and nature of these sensations themselves. On the
contrary, it is essentially a meaning acquired by habitual
association with experiences of touch and sight. Our
acquaintance with the shape and size of our own body and
limbs and with the positions and distances of different parts
of our skin relatively to each other is not due, in the first
instance, merely to muscle, joint and tendon sensations,
Primarily, we obtain this definite spatial apprehension of
our body, partly by experiences arising from the mutual
contact and mutual exploration of the different parts of
the skin, as when the hands rub against each other, or one
of them passes over the surface of the face or leg; partly
again, by seeing our body and its parts both at rest and in
motion. '

Now motor sensations, due to muscles, joints, and ten-
dons, are constantly and intimately united with these
cutaneous and visual experiences, so that in attending to
the one we must also attend to the other. When, for
instance, the two hands are rubbed against each other, the
successive contacts are each accompamnied by different
modifications of the motor experience due to the muscle,
joint and tendon sensation of the elbow or wrist or both
at once. Similarly, if we are looking at the hands, as
their visual presentation changes its position in the visual
field, there is a corresponding series of changes in the sense-
experience due to the organs of movement. Thus, this
habitual connexion of the motor sensations, on the one
hand, with the tactual and visual experiences, on the other,
will give rise to total dispositions, re-excitable as a whole
even when part of the original experiences which contri-
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buted to form them are absent. The resulting association
18 of that intimate kind which we have called complication.
The complication is even more intimate than that between
the sight of ice or of water and the tactual experiences of
coldness or wetness. It follows that motor sensations must
acquire the meanings which primarily belong to the
assoclated experiences of touch and sight. This explains
how and why we are constantly and immediately aware of
the position of our limbs at any moment and of the direc-
tion and extent of their movements through muscle, joint
and tendon sensations, independently of actual touch and
sight.

It is difficult for the developed consciousness to dis-
entangle such experiences from their associations so as to
determine what meaning they are capable of conveying
through their own nature and their combination with each
other. Yet it is possible clearly to distinguish their
presence by a suitable direction of attention. When, for
instance, we crook a finger or bend our arm at the elbow,
by attending to what appears to take place at the joints
we can discern, besides sensations due to erumpling of the
skin, ete., other sensations, more akin to touches and
pressures than to any other kind of sense-experience, but
much vaguer than epicritic touch. They have a crude
extensity, which, when it is attended to, involves a crude
awareness of extension. But there is no perception of
apartness or of shape. On the other hand, as the finger
or elbow is being bent, we are aware of change-sensations
referred to the joints, comparable to the immediate
experience of motion which we have when, for example,
the finger tip 1s passed over the palm of the opposite
hand.! There 1s, however, this important difference: that

1 See above, Bk. II., Ch. 1., § 5.



§ 3] ORGANIC AND SKIN SENSATIONS, Eerc. 255

movement-sensations referred to the joints lack the definite-
ness which depends on epicritic sensibility. We do not
diseriminate simultaneously the point whence the move-
ment has started from the point at which it has arrived.
None the less, the successive phases of the motion-experience
are finely differentiated, like successive pressures on the skin
which excite the “ deep,” as distinguished from the epicritic,
sensibility. We also localise in the neighbourhood of the
joints the various degrees of tension felt in malking an
effort against resistance by pushing or pulling or lifting.
In pressing my fingers against the table I can distinguish
clearly between skin sensations and other similar though
vaguer sensations referred to the locality of the finger-
joints and of the wrist.

Of the three main organs, muscles, joints, tendons, which
contribute towards the complex of motor gsensations, it
would seem that the muscles are of least importance, and
the part they play is obscure. Tendon-sensations are
certainly important for the appreciation of varying degrees
of pressure and strain. * Let your arm hang down loosely
by your side. Attach a fairly heavy weight by a string to
the forefinger. The weight pulls the surfaces of the elbow
and other joints apart; so that there is no pressure or
friction of one surface against another. But you soon get
the sensation of strain throughout the arm.”!

In the apprehension of the positions and movements of
a limb, it seems clear that joint-sensations play the leading
part. The special importance of the joints is proved by a
series of experiments carried out by Dr. Goldscheider.
“ This patient observer caused his fingers, arms, and legs
to be passively rotated upon their various joints in @
mechanical apparatus which registered both the velocity

! Titchener, An Outline of Psychology, p. 61.



256 PSYCHOLOGY. [BK. 1L, OH. IIL

of movement impressed and the amount of angular rotation.
No active muscular contraction took place. The minimal
felt amounts of rotation were in all cases surprisingly
small, being much less than a single angular degree in all
the joints except those of the fingers.””! Anaesthesia of the
skin made little difference in the result. Anaesthesia of
the joints themselves greatly decreased the power of dis-
erimination.

Sensitiveness to movement at the joints is partly depen-
dent on the extent of the movement and partly on its
speed. The same extent of movement which is discernible
when the movement has a certain rapidity becomes 1m-
perceptible when its rapidity is decreased. Speed being
kept constant, sensitiveness varies for different joints.
With a speed of (say) *3° per second, an excursion of from
1:15° to 1'30° in extent is just appreciable at the ankle-
joint, of 9-5° to 9-8° at the hip, of '26° to 42° at the
wrist. Given the same range of movement about the
joint, the speed required to make it discernible is also
different for different joints. If the rapidity required for
the shoulder is 3° per second, that for the elbow, with the
same range of movement, is 7° per second, that for the first
joint of a finger is 12:5° per second. A much smaller and
also a much slower movement is just noticeable in the case
of the larger joints situated near to the body than at those
which are farther away from it. If we take into account
both the * speed and largeness of the excursion of the imb
required to give a just discernible sensation, the sensitive-
ness of the shoulder is more than forty times that of the
fingers.” Of course, both extent and speed of movement
are measured as we measure the motion of the hands of a
clock, in terms of the magnitude of the angles traversed.

1 James, Principles of Psychology, vol. ii., pp. 192-193.
* Schiifer, op. eit., vol. ii., pp. 1614-1615.
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The importance of the rate of movement for sensibility
to excursions of the limbs like in extent, shows that the
motion-sensations of the joints are not reducible merely
to a series of position-sensations, each such as might
have been experienced with the limb at rest. Undoubtedly
our awareness of the place of an unmoved limb depends
on the presence of these ¢ statwmsthetic” sensations, as
they have been called. But the awareness of motion as
conditioned by the sensibility of the joints does not con-
sist in a combination of statesthetic sensations strung
together in succession. There is in addition the unique
and irreducible transition-experience. This may be dis-
cerned where there is no discernment of successive
positions. ‘ The effect of transmitting an electric current
through a joint is to obliterate awareness of position,
while awareness of movement (although much more obtuse
than in the absence of faradization) is still preserved. . . .
It is also found that a passive movement may be recog-
nised, and yet the direction of movement and hence the
nature of the change of position may be doubtful.”* The
special value of the joints for motion-sensations is con-
nected with their structure. They are double organs,
consisting of two sensitive surfaces, which rub against
each other as the limb moves. The conditions are so far
comparable to those of the mutual exploration of different
parts of the skin, as when the two hands are rubbed
against each other. Only we have to remember that the
joint surfaces have not epicritic sensibility, but only some-
thing analogous to the deep sensibility of the skin. The
contact and movement of the joint surfaces relatively to
each other seems incapable of yielding the perception of
the simultaneous apariness of two contacts. None the

\ Myers, Experimental Psychology, p. 69,
PSYCH, 17
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less, this is compatible with delicacy in the discernment .
of motion-sensations and of successive position-sensations,
which is all that is required to enable the joint-
experiences to give, through their acquired meaning,
minute and accurate information concerning the position
and motion of our limbs.

Joint-sensations arve, as Professor James observes,
capable of parallel variation to all the peculiarities of
external motion. “There is not a direction in the real
world nor a ratio of distance which cannot be matched by
some direction or extent of joint-rotation. Joint-feelings
are ‘ roomy.’ Specific ones are contrasted, infer se, as dif-
ferent directions are contrasted within the same extent.
If I extend my arm straight out at the shoulder, the rota-
tion of the shoulder joint will give me one feeling of
movement ; if then I sweep the arm forward, the same
joint will give me another feeling of movement.’ !

The meaning which joint-sensations are capable of con-
veying by themselves, apart from their association with
other experiences, is, as I have said, usually merged and
lost in their acquired meaning. The reason is that it is
the acquired meaning which alone normally interests us.
A more or less parallel case is found in the use of such
instruments as a pen, a knife and fork, or the surgeon’s
probe, or the stick with which a blind man guides his
steps.

1 James, op. cit., p. 194,



CHAPTER IV.

TASTE AND SMELL.

§ 1. Taste—The greater number of the sensations
which are usually ascribed to taste are in reality odours.
If the nose be held and the eyes shut, it is very difficult
to distinguish, in eating, between an apple, an onion, and
a potato; the three may be recognised by their texture,
but not by their taste. Cinnamon applied to the tongue
under the same conditions appears like flour; the taste
may appreciate a slight sweetness, but that is all. There
are four undoubted taste-sensations—sweet, salt, acid, and
bitter. What is known as an alkaline taste is held to be a
blend of salt and sweet together with characteristic touch-
sensations ; it may be imitated by mixing strong solutions
of salt and sweet substances. Metallic tastes are supposed
to be due to a mixture of salt and sour.

All taste-sensations appear to be intermingled with and
qualified by tactile sensations. An acid, too slight to be
distinguished as such, produces a peculiar touch-sensation
by its astringent character ; and as the acidity is increased
the touch-sensation becomes stinging, and finally passes
into a pain-sensation which completely dominates the
special experience of acidity. Salt 1s also accompanied by
a stinging sensation; but this does mot reach the same
pitch of intensity asin the case of acids. The sensation of
softness and smoothness is associated with sweetness;
this is appreciable when the sweet substance is present in

quantities so small that it cannot be discerned as such.
259
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As the sensation of sweetness becomes intensified, the
touch-sensation is dominated and obscured by it. But it
emerges again as the sweetness is further increased. Very
intense sensations of sweetness are sometimes accompanied
by a biting sensation.

The tip of the tongue is especially sensitive to sweetness,
the edges to acidity, and the base to bitterness. The tip
and edges are equally sensitive to salts, the base less so.
When the mouth has been washed out, and some neutral
substance, such as distilled water, is applied to the tongue,
the result differs according to the point of application, and
varies in different persons. The base of the tongue appears,
in general, to respond by a sensation of bitter. In some
persons the same sensation is aroused to whatever part of
the tongue the distilled water is applied. Others feel no
sensation except at the base. Others feel a sensation of
sweetness at the tips and of acidity at the edges.

There appear to exist among taste-sensations relations
somewhat analogous to the contrast of colours. Salt, by a
sort of contrast, makes distilled water taste sweet. It has
the same effect on solutions of sweet substances which in
themselves would be too weak to be appreciable. It also
has an intensifying effect on solutions which are strong
enough to be appreciable. It operatesin this way both when
the same part of the tongue is successively stimulated, first
by a salt, then by a neutral or sweet fluid, and also when
the salt and the sweet are simultaneously applied to homo-
logous parts of the tongue, e.g. to corresponding points on
the right and left edges of the tongue. Sweet has a much
weaker contrast effect on salt, than salt on sweet. Sweet
instead of making distilled water taste salt by contrast,
makes it taste sweet. On the other hand, contrast with
sweet makes distinctly appreciable a salt solution in itself
too weak to be perceived. Similar relations have been ob-



§ 2] - TASTE AND SMELL. 261

served between salt and acid, and between sweet and acid ;
but in the case of sweet and acid they are manifested only
when the two stimuli are applied successively to the same
part of the tongue, not when they are applied simultaneously
to homologous parts. Bitter appears neither to produce
contrast effects nor to be affected by them.

There is also compensation and rivalry between tastes.
When two stimuli act simultaneously on the same organs
they may give rise to a sensation differing from that
which either would produce separately ; but they may also
partially or wholly neutralise each other,as sugar neutralises
the sourness of fruit or the bitterness of coffee. This is com-
pensation. It also sometimes happens that, under such
conditions, two tastes are experienced alternately as if there
were a conflict between the two stimuli, now one prevailing
and now the other. This is rivalry.

The sense of taste can be stimulated only by fluids.
Solid substances must be dissolved in the mouth before
they can affect it.

§ 2. Smell.—The appropriate stimulus for the sense of
smell, on the other hand, consists of odoriferous particles
conveyed to the membrane in a gaseous medium. The
sensations of smell have not been adequately classified or
analysed into their primary constituents : there appears to
be a very great variety of them. They are often modified
by mixture with touch and taste sensations. The pun-
gency of an odour is not strictly a sensation of smell at
all, but a peculiar kind of tactual experience. Odours
proper do not appear to produce sneezing : this is due to
irritation affecting the sense of touch. Odorous sensations
take “some time to develop after the contact of the
stimulus with the olfactory membrane, and may last very
long. When the stimulus is repeated the sensation very
soon dies out: the sensory terminal organs speedily
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become exhausted. The larger, apparently, the surface of
olfactory membrane employed, the more intense the sen-
sation ; animals with acute scent have a proportionately
large area of olfactory membrane. The greater the
quantity of odoriferous material brought to the membrane,
the more intense the sensation up to a certain limit; and
an olfactometer for measuring olfactory sensations has
been constructed, the measurements being given by the
size of the superficial area, impregnated with an odoriferous
substance, over which the air must pass in order to give
rise to a distinet sensation. The limit of increase of
sensation, however, is soon reached, a minute quantity
producing the maximum of sensation, and further increase
giving rise to exhaustion. The minimum quantity of
material required to produce an olfactory sensation may be
in some cases, as in that of musk, almost immeasurably
small.” 1

The sense of smell plays an immensely important part
in the life of animals. It is to them what sight and
hearing are to us. The animal detects its prey and follows
it by means of scent. On the other hand the scent of the
pursuer warns the prey and guides its efforts to escape.
Probably every individual and every species has its own
characteristic and distinctive odour. There are some men
who can distinguish human beings by smell ; dogs and
other animals possess this power in a very high degree.
The ants of one nest attack those of another nest or of
another species who may intrude among them; whereas
they never under normal conditions attack ants belonging
to their own nests. It has been clearly shown by experi-
ment that this is due to the peculiar and distinctive
odours belonging to different nests and their inhabitants.

1 Foster, op. cit., pp. 1389-1390.
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The unfamiliar odour of an ant coming from a strange
nest has an exasperating effect. The intruder is attacked
and usually killed. If before being introduced into a
nest it is first bathed in juice produced by crushing the
tenants of the nest, no notice is taken of it however
widely it may differ in appearance from these. It is
incorrect to say that ants recognise other ants as belonging
or not belonging to their own family: all depends on the
irritating effect of the unfamiliar odour of strangers.!
The comparatively small part played by smell in the mental
life of human beings may be accounted for by the fact
that trains of ideas constitute so large a part of human
experience. Smells are not adapted to ideal revival in
serial succession as sounds and sights are.

1See Albrecht Bethe’s Diirfen wir den Ameisen und Bienen psy-
chische Qualititen zuschreiben (Archiv fir die gesammte Physiologie.
Bd. 70). Bethe also shows that some species of ants find their way

to and from their nests by means of smell. In moving they leave
an odorous track behind them,



CHAPTER V.

LianT-SENSATION.

§ 1. Nature of the Stimulus.—Physically considered,
light is an undulating movement of the particles of a
generally diffused medium called the luminiferous ether.
For our purposes, we may represent this undulating move-
ment by the waves which pass along a rope, when it is
fixed at one end and jerked up and down by the hand at
the other. As the wave traverses the rope, what travels
along it is not of course the material particles of the rope
themselves, but only a form of movement which is trans-
mitted from one set of particles to another. The hand may
move more or less quickly; the more quickly it moves, the
shorter are the waves. In the undulating movement the
particles of the rope first rise above and then fall beneath
their position of equilibrium when the rope is at rest.
They rise to a crest, and sink into a hollow. The length
of the wave i1s measured by the distance along the rope
between the point at which this movement begins and the
point at which it terminates. TLonger waves traverse
the rope in the same time as shorter ones; hence the
shorter wave must be more frequently repeated in the same
time, Thus the shorter the wave the shorter the time it
takes to complete itself. The amplitude of the wave must
be carefully distinguished from its length. The hand, while
continuing to repeat its movements in the same time, and
consequently producing waves of the same length, may take

a more or less extended swing. The more extended the
264
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swing, the greater is the amplitude of the waves that
traverse the rope. The particles of the rope rise higher
and sink lower; their crests are higher and their hollows
deeper. Suppose now that the hand, in making its excur-
sion to and fro, also trembles. Different kinds of im-
pulse are then communicated to the rope, each of which
separately would give rise to waves of different length.
The result is waves of a more complex form which can be
mathematically explained as if they were formed by a com-
bination of the waves which the separate impulses would
severally produce.

Thus we can distinguish three characteristics of an
undulating movement: (1) wave-length, (2) amplitude,
(3) simplicity or complexity. In the case of light, each of
these characters of the physical undulation is specially
connected with a corresponding characteristic of visual
sensation. Differences of wave-length are specially con-
nected with differences of colour-quality other than those
which are constituted by degrees of paleness or darkness,
viz. by more or less resemblance to white or black. Colour-
quality in this restricted sense is called colour-fone. For
example, the difference between yellow and green, or
between yellow-green and a still yellower green, is a dif-
ference of colour-tone. The difference between yellow
and yellowish-brown is difference in saturation due to a
darkening of the yellow. The amplitude of the wave is
specially connected with the intensity of the sensation. Any
specific colour-tone, such as green or red, produced by
light of a certain wave-length, may be made brighter or
less bright by increasing or diminishing the intensity of
the light, viz. the amplitude of the vibration. Tt may
become brighter without alteration of its colour-tone. If
we have a series of greys including what we call white,
arranged in a graduated scale of brightness, it is possibla
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to fix the brightness of a given colour, such as green, by -
comparing it with the greys. It is judged to be equally
bright with one of them, and more or less bright than the
rest. The complexity of a wave determines what is called
the degree of saturation or purity of the corresponding
colour. We can, as we have seen, compare a green with a
grey or white in respect of intensity or brightness: but we
can also compare it in another respect: we can ask how
far the green resembles the grey in quality. It may be a
greenish grey or a greyish green, or apparently a pure
green, The more it approximates to grey, the less satu-
rated it is, and the more free it is from any apparent
admixture of grey,the more saturated it is.

It must not be supposed that colour-tone is determined
solely by wave-length, intensity solely by amplitude, and
degree of saturation solely by complexity. It is only within
certain limits that the physical intensity of light can be
varied without affecting colour-tone. Variation in the in-
tensity of the light also affects saturation ; increase makes
the colour whiter, and decrease makes it darker., Wave-
length not only determines colour-tone, but also helps to
determine brightness. Some colour-tones are brighter
than others, even though the physical stimulus is less
intense. Complexity of vibration is a very important
factor indeed in determining colour-tone. The same
colours which are produced by simple waves can be pro-
duced by complex waves also, though in some cases they
are less pure or saturated. White or grey results from a
combination of lights of all wave-lengths, and also from
various other combinations. In ordinary daylight, all
wave-lengths are combined.

§ 2. Structure of the Eye.—For anatomical detail we
must refer to the text-books of physiology. The eye as a
whole is analogous to a photographic apparatus. * In 1t
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a camera or dark chamber of notable size exists similar to
that which a photographer uses, having a lens in the fore
part, and a sensitive curtain at the back. . . . When the
photographer looks in at the back of his camera, he sees
on the ground glass plate the image depicted which he
wishes to photograph, placed upside down, but faithfully
delineated in all its colours; and such an inverted land-
scape is formed in like manner in the back part of each of
our eyeballs. And as the photographer adjusts the focus
of his instrument by altering the position of the lens,
screwing it nearer or further from the screen, so we adjust
the focus of our eye instinctively according to the distance
of the object looked at, not indeed by changing the
position of the lens but by altering its form so as to make
it stronger or weaker as required.” !

The sensitive curtain is called the refina; when an
object is looked at directly by a normal eye the optical
image of that object is focussed upon a small oval area
about the centre of the retina known from its colour as
the “ yellow spot.” This area, in the centre of which is a
minute depression or pit called the fovea centralis, is in an
ordinary light by far the most discriminative part of the
retina, and it alone gives distinct vision of an object. Near
it on the nasal side, the optic nerve enters the eye and
pierces the retina to send its fibres radiating over the inner
surface, and the spot at which the optic nerve comes
through, being insensitive to light, is called the blind spot.
The retina, although a very thin and delicate membrane,
consists of several distinet layers. In the innermost layer
the fibres of the optic nerve are spread out. The outer-
most layer consists wholly of minute rod-like structures
packed closely side by side and 