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Communicating with Caliban

H. J. EYSENCK

•$♦ The Conditioned Reflex as a Means of Communication

Man has received three great blows to his self-satisfied view

of himself as the center of the universe. First, Copernicus

displaced the earth from the literal center of all the suns,

moons, planets, and stars into the insignificant position of a

small satellite of a medium-sized star on the outskirts of a

relatively negligible galactic system. Next, Darwin showed

that, far from being unique, man was, in fact, first cousin to

the ape. Third and last, Pavlov succeeded in showing that

much of the activity of Homo sapiens can be accounted for

in terms of simple associations of a purely fortuitous kind be

tween stimuli impinging on man's sensory surfaces, and re

sponses mediated by his skeletal, glandular and autonomic

systems. In thus reducing man to the status of a machine,

Pavlov was only one of a long line of predecessors going

back to Descartes, Condillac, Condorcet, and many others,

just as Copernicus and Darwin also had predecessors holding

similar views. What Pavlov added was an experimental method

which enabled his theories to be put to the test, to be investi

gated empirically and to be elaborated in the form of general

scientific laws.

Like most great scientific theories, the notion of the con

ditioned reflex is deceptively simple and obvious. It will be
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remembered that George Bernard Shaw accused Pavlov of

being a charlatan, because every animal trainer is familiar

with the elementary facts of conditioning. This, of course, is

true in the same way that most people are familiar with the

simple facts of gravitation, i.e., that if you drop a plate, it falls

to the ground and gets broken. This does not mean that New

ton was a charlatan in elaborating the laws according to which

gravitation works and in applying them to phenomena not

until then thought of in relation to gravitational forces, such

as the precession of the equinoxes, or the phenomena of the

tides. Pavlov not only discovered conditioning but he laid

bare the laws according to which it operates and showed how

it could be applied in situations which had previously not been

thought of in relation to conditioning.

His original experiments, of course, are familiar to most

people. Take a hungry dog, put him in a soundproof room

from which all disturbing stimuli, including the experimenter,

are excluded. Stimuli are presented and reactions observed

from outside the room, through devices such as a one-way

screen. The dog is prepared for the experiment by attaching

a little glass funnel to his salivary glands, so that his saliva

Figure i. Pavlov's set-up for conditioning dogs' salivation.
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can easily be led away by means of a rubber tube and used

to make a record on a tracing device outside the room (see

Figure /). The experimenter makes use of two kinds of

stimuli. First there are blinking lights, ticking metronomes,

buzzers, bells and so on, all of which are called neutral, or

conditioned stimuli because they do not evoke the response

in which the experimenter is interested, i.e., in this case, saliva

tion. Other stimuli, such as the presentation of meat powder,

or some other food, are called unconditioned stimuli, because

they evoke directly the response in question. The conditioning

experiment itself simply consists in pairing conditioned and

unconditioned stimuli a number of times, e.g., ringing a

bell, then immediately presenting the food to the animal.

When this is done sufficiently frequently, it is found that

the dog now salivates to the bell alone, even without the

presentation of any food. In other words, the conditioned

stimulus is not neutral any more but has acquired properties

similar to those of the unconditioned stimulus, simply by

virtue of having been paired with it a number of times.

Once acquired, a conditioned stimulus is never forgotten

but remains until it is experimentally extinguished. This is

done by repeatedly presenting the conditioned stimulus in

isolation and without the unconditioned stimulus, i.e., by ring

ing the bell and not presenting any food. Salivation gradually

decreases and finally ceases. However, it is not a question of

the animal "forgetting"; if, after a few days, the conditioned

stimulus is again presented without the unconditioned stimu

lus, a strong reaction will be observed again which requires to

be extinguished. Although extinction the second time proceeds

more quickly, there is another recovery after a day or two,

and another one after that, so that extinction is not complete

until after many periods of non-reinforcement.

This process of conditioning can be demonstrated as readily

in human beings as in dogs. In the so-called eyeblink condi

tioning experiment, the unconditioned stimulus, a puff of air,

is delivered to the cornea of the eye from a compressed air
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container through a polythene tube which is inserted in a

hole in the glass of a special set of spectacles, worn by the

subject. The conditioned stimulus is a sound delivered over

earphones. The response is a blink of the eyelid, which is reg

istered through a change in the amount of light reflected to a

light-sensitive cell at the top of the spectacle frame; from this

cell leads go to a high-speed recording device which gives a

complete record of the movement of the eyelid.

It is first established that the subject blinks to the puff of

air but not to the sound. The puff and sound are then paired

a number of times, and after a while the subject is found to

blink to the tone even without the puff. This blink is not by

any means a voluntary defense reaction; it is quite easy to

distinguish voluntary and conditioned responses on the basis

of certain time characteristics which make malingering and

faking impossible.

Another method of conditioning human subjects is by

means of the so-called psychogalvanic response. This consists

of a rather curious drop in the resistance of the skin to the

passage of an electric current. Usually one electrode is fixed

to the palm of the hand, the other to the back, and the re

sistance is recorded on a special device. Any sudden shock

or emotion lowers the resistance, probably because it leads

to a slight and often almost imperceptible degree of sweating

in the palm which facilitates the passage of the electric cur

rent. The puff of air to the eye is sufficient to produce such

a lowering of resistance, and by pairing the tone with the

puff of air, we can soon condition the psychogalvamc response

to occur to the tone alone.

There are, of course, many other ways of studying the

conditioning of human subjects in the laboratory, but these

two have been used perhaps more frequently than any others.

In a sense, conditioning of the psychogalvamc response is

more typical of conditioning experiments generally than is

eyeblink conditioning. The reason for this is related to the

existence of two relatively distinct types of nervous system
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which we all possess. On the one hand there is the central

nervous system, which mediates our perceptions—sound, sight,

touch, pain, and so forth—and which also transmits impulses

from the brain to the muscles attached to the skeleton, thus

enabling us to make so-called voluntary movements. In addi

tion, however, we also have the so-called autonomic nervous

system, which is concerned with largely unconscious types

of activity, such as heartbeat, regulation of the size of the

pupil, sweating, the number of red corpuscles in the blood,

rate of breathing, and so forth. These reactions are involun

tary, they continue during sleep, and many of them are

closely related to what we would normally call the emotions,

particularly those of fear and anger. If you try and recollect

an occasion when you were very angry, or very much afraid,

you will recall vividly some autonomic reactions, such as the

rapid beating of the heart, or quick intake of breath, or pos

sibly the cessation of digestion and the accompanying drying

up of the saliva in the mouth. You are unlikely to have noticed

the dilatation of the pupil, the increase in the number of red

blood corpuscles, and the pouring of adrenalin into the blood

stream. All of these are useful in preparing the organism for

fight or flight; they are the invariable accompaniment of

strong emotion, and in the opinion of many they do in fact

constitute the physiological basis of emotion that is felt.

Now, while it is possible to condition motor movements

which are under the direction of the central nervous system,

it is usually much easier to condition autonomic reactions. In

deed, Pavlov's original experiments were nearly all done with

the salivary reflex, which is governed by the autonomic sys

tem. The distinction between the central and autonomic sys

tems is important in physiology; equally important, from the

point of view of human behavior, is the distinction between

voluntary behavior and emotional behavior, as mediated by

these two systems.

The main theme of my discussion is that conditioning con

stitutes a method of communication with the emotional, often
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unconscious side of human nature. Conditioning as a system

of communication has been very much neglected, yet it ex

plains many features of human conduct which otherwise are

quite inexplicable.

Let me start with a simple experiment to demonstrate that

these two systems may often act not only independently, but

antagonistically. Let us take an experimental subject, put him

in a chair, and attach the electrodes to his hands for measure

ment of the psychogalvanic response. Let us attach to his legs

a device for administering electric shocks, and let us introduce

an apparatus into the room which projects words on a screen

in front of the subject. There are ten such words, and these

are presented in random order and with many repetitions.

Five of them, the "shock" words, are always followed by an

electric shock, and the other five are never followed by shock.

Very soon the subject is conditioned to respond with a P.G.R.

to the shock words, even when no further shocks are admin

istered, but not to respond to the non-shock words.

We now decrease the brightness with which the words are

projected to such an extent that the subject cannot read them

any longer but has to guess. Under these conditions, we dis

cover an interesting phenomenon. When the subject is asked

to read out the word that is projected on the screen, he may

read out (erroneously) a non-shock word when a shock word

is in fact presented. However, the recording device shows

that his autonomic system has responded correctly by pro

ducing a psychogalvanic response, thus contradicting his con

scious guess. Conversely, the subject may guess that the word

is a shock one when in actual fact it is not; under those con

ditions again, the P.G.R. may deviate from his conscious

guess by not responding. This is an experiment in what is

sometimes known as subliminal perception, a topic around

which there has been a good deal of discussion, particularly

in relation to its possible use in advertising. It is extremely un

likely that the phenomena could be used for advertising pur

poses, but the facts do indicate, as in the experiment just
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recounted, that the conscious and the autonomic systems may

respond differently, even antagonistically, to one and the same

stimulus, and that therefore communication may be rather

more complex and difficult than one would at first have

imagined.

•$• The Neurotic Paradox Let us now turn to one of the

great paradoxes of human life, the so-called neurotic paradox.

As we all know, the behavior of neurotics contradicts some of

our apparently most firmly founded generalizations. We be

lieve, by and large, that human beings will act in conformity

with some form of hedonism; in other words, they will do

the things which give them pleasure and avoid the things

which give them pain, taking these terms in their widest pos

sible sense. Yet consider a few neurotics.

Mrs. Smith is suffering from a cat phobia, i.e., a fear of cats.

This is so strong and unreasoning that it makes her life a

complete misery. She cannot go out into the street in case

a cat might jump out at her; she cannot go into the garden

in case she should meet a cat; she cannot leave her room for

fear of felines. She is condemned to a life of complete misery,

although rationally she is quite prepared to admit that her

fear is unreasoning and purposeless, and that there is nothing

fearsome about cats.

Such phobias are legion, and may embrace every conceiv

able object or idea. Fear of open spaces, fear of closed spaces,

fear of animals, fear of people, fear of moving, fear of not

moving—there is a wide and variegated set of sonorous Greek

and Latin terms to cover most of the well-known phobias.

But in essence they are all alike in showing an unreasoning

fear which is known to be unreasoning by the suiferer, but

nevertheless cannot be brushed aside.

Or consider compulsions. Here is a neurotic who has to

wash his hands every time he touches another person, or

something that has been touched by another person. He soon
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spends his whole day washing his hands, completely unable

to earn a living or live any kind of normal life. Consider the

patient suffering from "anxiety state," a person full of vague

fears and anxieties which may have no specific reference at

all. He may not even have the excuse of the phobic patient,

to wit: a specific object of which he is afraid. He may be

afraid of a wide variety of objects, or just be anxious and

afraid in general and without any specific cause. The number

of people suffering from these disorders is legion, and it is

widely agreed that many patients who ostensibly come for

other reasons to the doctor's surgery are, in fact, suffering

from some form or other of neurotic illness. For hundreds

of years attempts have been made to cure them by communi

cating with their conscious mind, by reasoning with them, by

pointing out the absurdity of their actions, or the unnecessary

complications introduced into their lives. None of these at

tempts has had the slightest effect, because the attempt at

communication has been directed at the wrong system.

Let us see what the picture looks like if we substitute the

principle of conditioning and extinction for that of rational

persuasion.

The first who did so was J. B. Watson, an American psy

chologist, who carried out this work around the time of the

first World War. He and his colleagues determined to test the

hypothesis that phobias and other neurotic symptoms were

maladaptive conditioned emotional responses—that they could

be cured by means of certain extinction procedures. Watson's

account of his experiment with little Albert, an eleven-month-

old boy, has become famous. Little Albert was very fond of

white rats, rabbits, and other furry animals, and used to play

with them whenever he had an opportunity. Watson placed

him in one corner of a large room and stood behind him with

a metal bar and hammer. Whenever Albert reached for the

white rat, which was placed in front of him (the conditioned

stimulus), Watson would bang the iron bar, thus making a

loud noise which frightened the little boy and caused fear
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and the accompanying autonomic reactions. This loud noise

(the unconditioned stimulus), following immediately after

the conditioned stimulus, very shortly produced the predicted

result; little Albert became afraid of white rats, refused to

play with them, cried when they were brought into the room,

and developed other phobic symptoms. These extended to

rabbits and other furry animals, as one would have predicted

on the basis of a well-known feature of all conditioning pro

cedures entitled "stimulus generalization." An animal or a

person conditioned to a particular stimulus, say a metronome

going at 30 or 60 strokes per minute, will also respond to a

metronome going at 120 strokes per minute, although the

reaction will be less strong the greater the difference is be

tween the new rate and the rate at which the original con

ditioning took place.

How to cure little Albert, and other children in whom

phobias were experimentally produced? Watson made use of

a principle which has lately been called that of reciprocal

inhibition. I have already mentioned the close relationship

between the autonomic system and emotion; it should be re

alized that the autonomic system in turn is made up of two

antagonistic systems, entitled the sympathetic and parasym-

pathetic. The sympathetic stops digestion, dilates the pupil,

increases the rate of breathing, and so forth; stimulation of

the parasympathetic, on the other hand, stimulates digestion,

dcreases the size of the pupil and slows down the rate of

breathing. The sympathetic, in brief, prepares the body for

emergency reactions; the parasympathetic keeps it vegetating

peacefully. Now Watson argued that, to get rid of the sym

pathetic conditioned response (fear) in little Albert, he should

establish a parasympathetic conditioned response which would

be stronger than the sympathetic one and cancel it out. As an

unconditioned stimulus he used pieces of chocolate, and as

the conditioned stimulus, the white rat. However, there was

one obvious difficulty in this; the conditioned fear response

was so strong that little Albert would not even look at the
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chocolate when in close proximity to the rat. Watson made

use of another well-known psychological principle, namely,

that of arousal gradients.

This is illustrated in Figure 2, where the ordinate represents

the strength of fear arousal produced by a white rat, and the

FEAR

AROUSAL

/ /
/ /

/

y

\
\ \
\ X^

N\ b\. a

CLOSE

PROXIMITY
DISTANCE AWAY

Figure 2. Chart showing effect of chocolate in reduc

ing Albert's fear of rat,

abscissa represents the rat at various distances from little Al

bert. It will be seen that the farther away the rat is, the less

is the fear aroused. If we can find a distance away from little

Albert at which the fear aroused by the rat is just smaller

than the positive emotions aroused by the piece of chocolate

(A in the diagram), then little Albert will grasp and eat the

chocolate, thus beginning a parasympathetic conditioning

process to the rat. This will lower the general level of the

curve to the position indicated by the broken line, so the

next time the rat can be advanced from distance A to distance

B without producing a degree of fear which would interfere

with the establishment of the conditioned parasympathetic

response. In this way the rat, starting out at the far end of

the room, can be brought nearer and nearer to little Albert,
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until finally he is munching away happily with the rat right

next to him. Once this is achieved, the phobia is cured, never

to return. This is an experimental demonstration of how

Watson thought neurotic symptoms originated, and a demon

stration of one method which would lead to their cure.

You may wonder whether the study of actual adult neu

roses would bear out this way of looking at the neurotic

paradox. Consider the Case of the Wallpaper Man. This

is a middle-aged man, happily married, who complains that

for many years he has been impotent with his wife although

very much in love with her. It appears that his impotence

disappears whenever they go on holiday together. I will spare

you the details of the investigation, but what finally emerged

was this. As a young man the patient had had an affair with

a married woman (perhaps I should add here that the patient

was French). One day the husband surprised his wife in the

patient's arms and beat him within an inch of his life, thus

producing strong pain and fear reactions. According to the

principle of conditioning, these would be expected to become

conditioned to whatever happened to attract the patient's

attention at the time. As it happens, he was looking at the

wallpaper, so that he had a conditioned fear response to the

sight of the wallpaper; the patient, of course, was not con

scious of this. As you may have guessed by now, the patient's

bedroom had on the wall exactly the same wallpaper as the

bedroom in which he had been beaten up. Consequently the

conditioned fear response, through a physiological mechanism

which is well understood, interfered with his potency and

made it impossible for him to make love to his wife in that

room. This particular patient did not require extensive ther

apy by means of the principle of reciprocal inhibition; it

merely required the services of a paper hanger to make his

symptoms disappear.

It is, of course, only rarely that the chain of events is so

obvious, or the cure so simple. The Case of the Cat Woman

I mentioned before is probably a more representative one.
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Here, as with little Albert, it was necessary to devise some

kind of gradient of diminishing fear responses so that calm

ing, fear-reducing conditioning could take place. This was

achieved by getting her used to thinking of cats, to playing

with models of cats, looking at pictures of cats, and so forth,

until, after a relatively short time, the phobia was overcome

very much in the same way as little Albert's, with not a trace

remaining.

The main exponent of this method of therapy by means

of reciprocal inhibition has been Professor J. Wolpe, who has

actually treated large numbers of cases showing all the classical

neurotic symptoms, as well as the simple phobias which I have

singled out here for description because they provide the

clearest examples. He has compared his success rate with that

reported by psychoanalysts, as well as with the best available

estimates of spontaneous remission in neurotic disorders, and

has come to some interesting conclusions. He finds that the

success rate of psychoanalytic treatment and orthodox psy

chotherapy is not noticeably different from that of spontane

ous recovery, but that treatment by means of the principle of

reciprocal inhibition is very significantly superior to both. In

addition, reciprocal inhibition takes much less time than psy

choanalysis, needing on the average only between twenty and

thirty sessions.

Let me turn to some other behavioral disorders which are

difficult to understand in terms of our ordinary thought proc

ess. I have here an advertisement which appeared in one of

those boxes outside certain West End shops. It was inserted

by a "Miss Wyplash (Ex-Governess)," who labels herself a

"strict disciplinarian" and appends her telephone number.

Now it does not require an expert in these matters to come to

the conclusion that we have here a young lady who is pre

pared to arouse the sexual passions of her customers by beat

ing them with rods and whips. To the ordinary man in the

street such masochistic delights are quite unintelligible, his
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only acquaintance with such instruments of punishment being

of a painful and undesirable type.

However, let us consider another experiment. The dog is

in his stand, but this time, instead of using a bell or buzzer as

the conditioned stimulus for salivation, we use an electric

shock. This produces an obvious conflict between the arousal

of the sympathetic system produced by the shock, and the

arousal of the parasympathetic system produced by the food.

If the shock is not too strong, then the animal becomes con

ditioned to it, ceases to struggle in his harness or to react with

a withdrawal of the shocked foot. He actively seems to wel

come the shock and to regard it as a pleasant stimulus to which

he promptly salivates. If the shock is too strong, of course,

the parasympathetic reaction is not powerful enough to over

come the sympathetic reaction, and the dog will become un

governable, fight against his harness, refuse to take food, for

get previously learned habits, and become "neurotic." The

experiment shows that an unpleasant stimulus, provided it is

not too strong, can be made to acquire a positive tone by

making it the conditioned stimulus to a pleasant and agreeable

experience.

Now consider the case of a young boy who is being beaten

by the headmaster, and let us assume that the headmaster ad

ministers a beating which is not too severe. Quite frequently,

because of the position assumed, tight trousers and other ob

vious reasons, the boy's sexual reflexes will be aroused at the

same time, and, as with the dog, the beating becomes the

conditioned stimulus for these pleasant reactions. From then

on the boy may seek actively the conditioned stimulus (the

rod) as well as the unconditioned stimulus, just as the dog

seems to welcome the electric shock. As you can see, Miss

Wyplash has much to be grateful for to Professor Pavlov. In

another advertisement we find a "Miss Fetishe," who ap

parently has "Theatrical wardrobe available—shoes, rubber

hose, etc." The explanation of fetishism in terms of condition-

•ft 127 4*



THE LANGUAGES OF SCIENCE

ing will not present any great difficulties to the student of

Pavlov. Thus an interesting case was reported recently in the

British Medical Journal of a man who had a pram and hand

bag fetishism, due to two events in his youth involving, one

a pram, the other a handbag. Psychoanalytic treatment estab

lished these facts, and led him to understand that these objects

were for him "symbolic sexual containers," but no cure en

sued. A deconditioning process was commenced, in which

"a collection of handbags, perambulators and colored illus

trations was obtained and these were shown to the patient

after he had received an injection of apomorphine and just

before nausea was produced. The treatment was given two-

hourly, day and night; no food was allowed; and at night

amphetamine was used to keep him awake." This aversive con

ditioning attempts to link the conditioned stimulus, in this

case the prams and the handbags, with the unpleasant feelings

aroused by the nausea consequent upon the injection. Appar

ently the treatment worked. After five days he said that the

mere sight of the objects made him sick. He was now con

fined to bed, and the prams and handbags were continually

with him, the treatment being given at regular intervals. On

the evening of the ninth day he rang his bell and was found

to be sobbing uncontrollably. He kept repeating: "Take them

away." The cure was quick, complete, and permanent. You

may note certain interesting similarities in it to the process

of "brain-washing." The main difference, of course, lies in

the fact that the patient undergoes the treatment voluntarily.

Much the same argument may be applied to homosexuality,

where the conditioned stimulus for sexual gratification may

easily take the form of other members of the same sex when

ordinary and biologically adequate stimuli are not present. It

is curious that society so much condemns homosexual prac

tices whilst condoning the segregation of large numbers of
adolescent and adult males without benefit of feminine com

pany in such institutions as public schools, the armed forces,

prisons, and so forth. If it is true that he who wills the end
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must will the means, then it could be argued that if we wish

to abolish homosexuality or, at least, largely reduce its impact,

then we should take steps to avoid the conditions which lead

to its growth, rather than punish the poor victim of a condi

tioning process over which he has no control.

If these theories about the growth of masochism, homosex

uality, and similar disorders are correct in their main outlines,

then we should be able to extinguish the undesired responses

along classical Pavlovian lines. In the dog which has become

conditioned to respond with salivation to an electric shock,

it is possible to extinguish the response by very much increas

ing the strength of the shock. Similarly, if we gave Miss

Wyplash some training in really applying the whip properly,

we might have no more trouble with her clients. In regard to

homosexuality, the only one to have carried out experiments

along these lines has been a Czech psychiatrist, who gave

homosexual patients a drug which produced vomiting at the

same time as they were shown pictures of nude males. This

is a rather rudimentary technique which could be very much

improved, but, even as it stands, his report suggests that the

results are in no way inferior to the effects of psychoanalytic

treatment for similar cases.

Many people may be inclined to doubt the truth of this

hypothesis, because the strength of the masochistic and homo

sexual tendencies, and their apparent "naturalness," makes

them appear inborn characteristics, rather than acquired ones.

The truth appears to be, however, that, conversely, many of

the sexual practices we regard as natural and inevitable are

rather the result of a process of conditioning. We regard it

as natural that sexual passion should be expressed through

kisses and caresses. Another advertisement in that West End

Box ("voluptuous redhead model Karan, 42-24-36") puts it:

"The girl you can trust

Is the one with the bust."

Yet there exist many communities which are ignorant of the
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practice of kissing and regard it as disgusting, and to whom

the female bosom has a purely utilitarian function. This sug

gests very strongly that these sex customs are acquired

through a process of conditioning, although they may seem

"natural" and innate.

♦f» Conscience as a Conditioned Reflex So far I have been

discussing conditioned responses which are maladapted and

which we may wish to get rid of—phobic responses, homosex

ual ones, unreasoning anxieties and fears, compulsive and ob

sessional habits, and so forth. There is, however, another side

to this process of conditioning. While sometimes conditioned

responses are maladaptive, often they are not, and in many

cases we have to deal with people who have no acquired

conditioned responses which society regards as essential, or

at least desirable. One simple example is enuresis nocturna,

or the practice of wetting one's bed during the night. A very

large number of children who go to child guidance clinics

suffer from this distressing trouble, which is very reluctant

to yield to psychotherapeutic procedures. Where the normal

child has established the conditioned response of waking up

to the increased pressure on the bladder which precedes urina

tion, the bed-wetter apparently has failed to do so. How can

we help him? The answer appears to be along the following

lines. We make the child sleep on a blanket which has em

bedded in it two electrodes close to each other. These are

connected to a battery and an alarm clock. When the child

urinates, the circuit is closed and the alarm bell rings. The

conditioned stimulus (pressure on the bladder) just precedes

the unconditioned stimulus for waking up (the alarm bell),

and after a number of repetitions conditioning takes place and

the child wakes up to the pressure of the bladder, goes to the

toilet and ceases to be an item in the statistics relating to

enuresis nocturna.

This method has been shown many times to work extremely J
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well and to cure rapidly even quite serious cases. Its use has

not led, as many psychiatrists believed at one time, to increase

in anxiety or other symptom substitutions. Quite the contrary

appears to be the case. Bed-wetting causes a lot of tension in

the family which leads to anxiety on the part of the child;

cure the bed-wetting, and the anxiety also will usually disap

pear. Much the same can be said, incidentally, of the other

types of treatment I have mentioned. There has been no symp

tom substitution, as might have been expected on psychoan

alytic theories, but the clearing up of the main symptom has

led to an improvement all round. Nor has there been any

resuscitation or recrudescence of the symptoms.

Psychiatrists sometimes say: "Ah, yes; I have tried this

method, but it didn't work too well." Such a statement leaves

out of account the fact that conditioning methods require

precision and experience which are not usually found among

non-psychologists. Thus, for instance, eye-blink conditioning

proceeds best when the interval between the tone and the puff

is 450 milliseconds; there is no conditioning at all when the

interval is two seconds or more. Reports of failure are mean

ingful only when the experiment is properly carried out by a

fully qualified psychologist; in anybody else's hands, failure

to duplicate well established findings throws doubt on the

competence of the practitioner, rather than on the correctness

of the theory.

Enuresis is one example of a missing conditioned response

which requires to be reinstated. A much more important dis

order, exemplifying the same principle, is that expressing itself

in the so-called psychopathic states. Psychopaths, as defined

by the Royal Medico-Psychological Association, are persons

whose "daily behavior shows a want of social responsibility

and of consideration for others, of prudence and foresight and

of ability to act in their best interests. Their persistent anti

social mode of conduct may include inefficiency and lack of

interest in any form of occupation; pathological lying, swind

ling, and slandering; alcoholism and drug addiction; sexual
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offences and violent actions with little motivation and an entire

absence of self-restraint, which may go as far as homicide.

Punishment or the threat of punishment influences their be

havior only momentarily, and the more lasting effect is to

intensify their vindictiveness and anti-social attitude."

Caliban may be said to be the prototype of the psychopath:

"a devil, a born devil, on whose nature nurture can never

stick"; a being "which any print of goodness wilt not take,

being capable of all ill!"; one "whom stripes may move, not

kindness." Prospero succeeded in teaching him intellectual

things, "took pains to make thee speak, taught thee each hour

one thing or other." But in the end, "thy vile race, though

thou didst learn, had that in't which good natures could not

abide to be with."

Extreme psychopaths are probably relatively rare, although

they do present a very difficult problem to society. Milder

forms are much more frequent, and there can be few people

who have not been in contact with and suffered from the

actions of such people. They have sometimes been called

"moral imbeciles," an appellation which well characterizes

their lack of social sense in spite of their possession of adequate

or even superior intellectual powers. What has gone wrong?

Some answers are given in terms which tend to beg the ques

tion. It is perfectly true, but not very useful, to say that these

people behave as they do because they have no "conscience,"

no "inner guiding light," or no adequate "superego." The real

problem that concerns us is to establish why these people have

no conscience or whatever you may like to call this "still inner

voice." Actually the problem is perhaps wrongly put. The

psychopath behaves like most animals and most children, par

ticularly very young ones; he seeks with all his powers the

immediate satisfaction of every desire and whim without re

gard for long-term consequences. The real question that arises

is: Why don't we all behave in this fashion?

I can only indicate what I believe to be the true answer

very briefly and schematically. Essentially I would maintain
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that conscience is a conditioned response. We do not behave

in socially accepted ways because we fear ultimate punish

ment; this is a widely held view which has very little to com

mend it. Countless experiments have shown that rewards and

punishments which are long delayed do not affect conduct

to any considerable extent, particularly when their occurrence

is capricious and not very certain. The probability of being

punished for a rape, say, is so small as to be very little deter

rent. Why, then, is the number of rapes relatively small? The

answer is that there has been provided through the process of

socialization an immediate punishment for anti-social acts

which cannot be avoided, except by desisting from carrying

out the act. This immediate punishment is a conditioned fear

for which the appropriate conditioned stimulus is any overtly

aggressive or sexual act which contravenes the rules of society.

The conditioning which establishes this anxiety and fear re

sponse has taken place many years before, when the child's

parents, teachers, and supervisors punished him every time

that he indulged in activities of this type. This immediate

punishment produces pain and fear reactions which condition

to the particular act which precedes them and generalizes to

other similar reactions.

Let me give you an experimental example from animal work

to exemplify the kind of thing I have in mind. Take a large

tank filled with water and place in it a pike and some min

nows. The pike will race toward the minnows and eat them.

Now put a sheet of glass in the water, dividing the tank in

two, and put some minnows in the part of the tank opposite

the pike. The pike will again attack the minnows, but bump

his nose very painfully against the glass partition. The pike

does not learn easily, but after a few thousand repetitions he

will cease to swim toward the minnows, and when the glass

sheet has been removed he will not attack them but will mingle

freely with them. What has happened is simply that a condi

tioned pain response has become established to the series of

perceptual and muscular events leading from the sight of the
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minnows to the attack upon them, so that the only possible

way for the pike to avoid the painful conditioned response is

to desist from making the attack. In other words, the pike has

acquired a conscience!

I am not suggesting that the whole process is not very much

more complex in human beings, particularly as language comes

in to help in the generalization of the conditioning process,

identifying all forbidden things as "bad." Nevertheless, in

principle the theory is not unreasonable, and in practice it has

received much experimental support. Whether it will retain

such support no one can predict, of course, but it does at least

explain many phenomena which are given up as inexplicable

by any other theory. It also explains why the "conscience" of

one tribe or nation may be so curiously different from that

of another—a fact which would be difficult to explain in re

ligious terms.

We now seem to have two great groups of people who are

set apart in some measure from their fellow citizens. On the

one hand we have our anxiety neurotics, phobics, and com

pulsive-obsessional patients who have formed nialadaptive

conditioned responses; on the other hand we have our psycho

paths and hysterics who have failed to form the conditioned

responses required by society. Is it entirely due to the vicissi

tudes of environmental influences that a person falls into one

of these groups, or is there possibly a constitutional predis

position which determines what he will become? Pavlov noted

very early that dogs showed great individual differences in

their response to the conditioning situation: some conditioned

very quickly and strongly, others slowly and weakly, with

the remainder intermediate between these two extremes. The

same is true of human beings. It is tempting to argue that per

haps the anxious or phobic patient is what he is because of the

constitutional tendency to form conditioned responses too

quickly and too strongly, while the psychopath behaves as he

does because he is constitutionally incapable of forming the —

strong conditioned responses required by society sufficiently
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quickly. Such a hypothesis is capable of experimental investi

gation. If we compare people with anxiety states, normal

people, and hysterics or psychopaths in the eyeblink condi

tioning test, we find, as expected, that the anxious patients

condition best, the hysterics and psychopaths least well, and

the normal subjects in between. Constitutional personality

differences, therefore, appear to be strongly related to the

person's behavior pattern.

This theory can be taken a little further still. It was sug

gested by Jung, and has been verified since, that people who

develop dysthymic disorders, i.e., the anxious, phobic, obses

sional reactions, tend to be of the introverted personality type,

while those who develop hysterical and psychopathic reac

tions tend to be of an extroverted personality type. These

terms are probably too well known to require much explana

tion. The extrovert is a sociable, happy-go-lucky, impulsive

type of individual who likes activity rather than thought, and

who is mainly interested in the outer world rather than his

own mental processes, while the introvert is socially with

drawn, introspective, averse to taking risks, thoughtful and

more interested in his inner life than in the outer world. In

terms of this theory we would expect quite normal introverts

to be more easily conditionable than normal extroverts and

indeed, this appears to be the case, as experiments show.

♦$♦ Conditioning and Social Attitudes Introverts and extro

verts differ in their general pattern of behavior; it may be

assumed that they will also differ with respect to their social

attitudes. The introvert, being readily conditionable, would

be expected to be more highly socialized, and to place partic

ular value on religious and ethical barriers to the easy satisfac

tion of aggressive and sexual impulses. The extrovert, on the

other hand, due to his defective conditioning equipment,

would be expected to favor the direct expression of aggressive

and sexual impulses.
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In several large-scale studies the attitudes of large groups

of English, French, German, Swedish, and American subjects

to a variety of social issues have been investigated. The result

ing picture is surprisingly uniform. The "tough-minded" per

son favors flogging, companionate marriage, the color bar,

easy divorce laws, harsh treatment of criminals, the abolition

of abortion, and the keeping down of colored people and

Jews. The "tender-minded" person believes in going back to

religion, favors pacificism and the giving up of national sov

ereignty, and generally opposes the views of the tough-

minded. These clusterings of views are in good agreement

with the hypothesis, and it has indeed been found that, as

predicted, the tough-minded people tend to be extroverted,

tender-minded people introverted. We find, as might have

been expected, that both Communists and Fascists tend to be

particularly tough-minded, whereas liberals are the most

tender-minded group. It is perhaps interesting to note that in

England differences between parties are mostly along the

Radicalism/Conservatism axis; in France, the tough-minded

/tender-minded axis is more important. This may explain the

difficulties English people often have in trying to understand

French politics. In prewar Germany, before Hitler came to

power, the importance of the tough-minded vs. tender-mind

ed dichotomy was very much greater than that of the con

servative-radical one. This suggests the possibility that the

relative importance of these two sets of issues may be used as

an index of democracy as opposed to totalitarianism, in the

comparison of one country with another or perhaps even of

one country at one time with the same country at another.

Modern Germany does not seem to resemble pre-Hitler Ger

many as much as it does England in this respect.

Another interesting fact which emerges is that middle-class

groups tend to be more tender-minded than working-class

groups, regardless of political affiliation.

It may be surprising to many people to find that I have here

dealt with attitudes as if they were conditioned responses
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rather than rationally derived beliefs. Unfortunately, the evi

dence is fairly strong that social attitudes have little to do

with reasoning, but much with some form of conditioning.

Consider Figure 3, which shows the distribution of over

22,000 votes on an attitude scale ranging from very definite

Figure 3. Distribution of votes on an attitude ques

tionnaire. "No vote" corresponds to "don't

know"; +3 and —3 mean very positive yes

or no answers.

agreement through lesser degrees of conviction to very defi

nite disagreement with various propositions having to do with

criminal punishment, divorce laws, nationalization, religious

education, conscientious objection, pacificism. These prob

lems are highly complex and extremely difficult to answer yes
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or no to, even when all the facts about them are known.

Indeed, in the great majority of cases the only appropriate re

sponse would be "don't know," or at best a very mild feeling

that one or the other direction was the better of the two

choices. Yet, as Figure 3 indicates, about two-thirds of all

votes were cast in the most extreme manner either pro or con,

indicating that respondents were very certain that their views

were correct.

This is a general tendency which has been formulated as a

general law: to wit, the so-called "principle of certainty." As

given by the British psychologist Thouless, it reads as follows:

"When, in a group of persons, there are influences acting both

in the direction of acceptance and of rejection of a belief, the

result is not to make the majority adopt a lower degree of

conviction, but to make some hold the belief with a high

degree of conviction, while others reject it, also with a high

degree of conviction." This law accurately represents the

facts, but it cannot easily be reconciled with the notion that

social attitudes are formed in a rational manner. It is much

more in agreement with the notion that attitudes express the

end results of a long and complex process of conditioning. I

suggest that the facts behind the "principle of certainty" are

well worth pondering; they may contain the explanation for

much of the industrial, political, and international unrest and

fighting that has bedeviled the history of mankind.

More direct evidence on ways in which attitudes can be

conditioned comes from the work of the American psycholo

gist Gregory Razran, who was once a student of Pavlov's.

He ascertained the opinions of students on a variety of social

issues, as well as on preferences for pictures, pieces of music,

and so forth. He then, on a later occasion, kept the students

engaged on some experimental work until well after the lunch

hour, and when they were really hungry he took them into a

specially prepared room and gave them a particularly nice

luncheon. This meal constituted the unconditioned stimulus;

the conditioned stimulus was provided by pictures on the wall,
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pieces of music playing on a record-player, pictures of politi

cal personalities representative of certain social attitudes, and

other similar stimuli. Razran found, as had been predicted,

that when the students were re-tested some time after the

meal, the conditioned stimuli had increased in preference val

ue, due to the association with the pleasant meal. This prin

ciple, of course, is not unknown in the business world, where

a pleasant meal is often made the basis of business negotiations.

I gather from newspaper reports that some American business

concerns have extended this method a little by filing tax

remission claims not only for the cost of meals, theater tickets

and so on to entertain business contacts, but also for the

salaries of a group of call girls. This may be a logical extension

of Razran's work, but I am sure a university would frown

upon actual experimentation to test its validity.

•$♦ Conclusions I must try now to pull together the main

points I have attempted to make. I have argued that the notion

of rational man, acting in conformity with reason and knowl

edge and guided entirely by his brain, is erroneous, although

it is still widespread and still governs many of our educational

and social policies. Instead, I have suggested that much of

human conduct is governed by the heart rather than the head;

by emotion rather than by reason. In much of what he does,

man is Caliban rather than Homo sapiens, and the language

used to communicate with Homo sapiens is not suited to com

municating with Caliban. Emotions are not modified by argu

ment; they are not acquired nor can they be extinguished by

appeals to reason or other similar modes of communication.

Emotional reactions can be conditioned, and they can be ex

tinguished; we have available a considerable amount of ex

perimental knowledge about these matters of communicating

with emotional man.

This knowledge suggests that many current methods used

by society to deal with its problems are useless or worse;
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they also suggest better methods which ought to be tried

out to see whether in fact they fulfil their promise. I have

concentrated on the problem of neurosis and its cure because

my own work has largely been concerned with these topics;

I have no doubt, however, that similar applications of the

principles of conditioning could be found in education, in

criminology, and in many other fields. Even in the realm of

advertising and market research it would not be surprising to

discover that the use of Pavlovian findings might be more

advantageous than reliance on the oddities of "motivational

research."

One other general conclusion emerges which I should like

to stress particularly. You find many psychologists, psychia

trists, psychoanalysts, sociologists, penologists, and other ex

perts writing books and giving evidence on the various social

problems I have mentioned, from rearing children to dealing

with criminals. Two things characterize most of these con

tributions. In the first place, they are seldom based on solid

research and laboratory investigations, but merely represent

the personal opinions of the people concerned. In the second

place, the opinions expressed usually contradict each other;

indeed, experts have sometimes been defined as people who

hold vehemently antagonistic views with great tenacity. Thus,

to take but one example, you have the "spare the rod and

spoil the child" school opposed to the "let the little darlings

do as they like" school, with the pendulum slowly swinging

from one to the other. We may perhaps regard these writings

and beliefs as the last survivors of that "ordeal by quackery"

through which, according to a modern historian of science,

every science has to pass before establishing itself firmly on

an experimental, empirical level; psychology as a whole should

not be judged by them.

Now if there is any truth in what I have said, and if indi

viduals do indeed differ in the speed with which they form

conditioned responses, then it must follow that all the experts

are likely to be partly right and partly wrong. It follows that
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one and the same way of treating children, or criminals, or

any other group of people, will have quite different results

according to the degree of conditionability of each of the

people concerned. Spare the rod, spoil the child—certainly,

but only for the extraverted child, who conditions with diffi

culty; stern treatment as a youngster may save him from

psychopathic and criminal behavior later. The same treat

ment for the introverted child who conditions quickly is likely

to produce anxieties, phobias, and other neurotic symptoms,

and might lead to a permanent state of mental ill-health in

adult life. Conversely, therefore, laissez faire treatment and

a maximum of freedom would be advocated for the intro

verted child. I suspect that the same dichotomy applies to

criminals, and that we should indeed fit the punishment not

to the crime, but to the criminal. This nowadays is probably

a very commonplace statement, but I would suggest that it

acquires meaning only when we know what are the relevant

personality traits of the criminal to which the punishment

must be suited. If the theory here described is correct, then

we may at long last have available a method for sorting out

our criminal population into types responding differentially

to different types of treatment.

I would like to make one last point. In antiquity the bearers

of bad news were often beheaded, although they had nothing

to do with causing the upset they were delegated to report

on. In the same way, I have often found that a simple state

ment of scientific fact which is displeasing to a person may

cause that person to look with disfavor upon the one com

municating it, as if he were responsible for these facts. You

may feel it is a great pity that human beings can be condi

tioned, that they resemble brute animals in this respect, and

that rational thought plays so little part in so much of their

conduct. If indeed you feel that way, and I know that many

people do, I beg of you to realize that though I may be the

bearer of bad tidings, I am not responsible for the facts being

as they are.
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The scientist is concerned first and foremost with discov

ering the facts; society as a whole has to decide what, if any,

use has to be made of these facts. This process of fact-finding

and fact-digestion requires an intermediary process, that of

fact dissemination, and I have tried to aid in this process of

communication by describing some facts of modern research

in conditioning. I believe that these facts and theories are

important and may be useful in dealing with some of our so

cial problems; whether they will in fact be so used, and the

necessary research financed and supported to the requisite

extent, depends in part on the degree to which they become

understood and accepted by the man in the street.
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