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Preface

DURING THE LAST TWENTY years I have from time to time attempted to explore the problem how far the knowledge accumulated by modern psychology can be made useful for the improvement of the thought-processes of a working thinker. I have published chapters dealing with various sections of that problem in my Human Nature in Politics (1908), Chapters II–V, The Great Society (1914), Chapters III, X and XI, and Our Social Heritage (1921), Chapters II–IV.

This book is intended to be, not a summing up of my earlier attempts, but an extension of my inquiry, especially as regards the less conscious factors in thought. In particular, I have not here dealt with the problem of organized co-operation in thought, which I discussed in Chapter XI of The Great Society. My footnotes and quotations will indicate the psychological books which have helped me. But my main material has been derived from my experience, during more than forty years, as a teacher and administrator, and from the accounts of their thought-processes given by poets and others who were not professed psychologists, by some of my students, and by friends in England and America.

If my book helps a few young thinkers in the practice of their art, or induces some other psychological inquirer to explore the problem with greater success than my own, I shall be more than content.

GRAHAM WALLAS

London University

London, S.W.7


Synopsis of Chapters

Chapter I Psychology and Thought

Men have recently increased their power over Nature, without increasing the control of that power by thought. We can make war more efficiently, but cannot prevent war; we can explore the world, but cannot contrive an interracial world-policy; and the same want of intellectual control exists, within each nation, in politics, philosophy and art. We require, therefore, both more effective thinking on particular problems, and an improved art of thought, in which scientific explanation may overtake and guide empirical rules. But in thought, as in cookery, science lags behind empiricism, and the study of modern psychological text-books may even hinder effective thinking. This fact is largely due to the use by psychologists of the ‘mechanist’ conception of instinct as ‘power,’ and of reason as ‘machine.’ Some of the best modern physiologists and psychologists are, however, opposed to that conception, and substitute for it the ‘hormist’ conception of the human organism as an imperfectly integrated combination of living elements, each of which retains some initiative of its own, while co-operating with the rest in securing the good of the whole organism. The aim of the art of thought is an improved co-ordination of these elements in the process of thought.

Chapter II Consciousness and Will

The thinker must also fight against his own ‘common-sense’ conception of consciousness and will as simple and absolute unities. Consciousness varies from ‘full’ consciousness to unconsciousness, and from comparatively unified consciousness to ‘co-consciousness’; and the thinker must train himself to observe his less conscious as well as his more conscious psychological experiences. Will, also, varies, from full volition to non-volition, and from comparatively unified volition to ‘co-volition.’ The distribution of volitional control over the various factors in our organism is, indeed, curiously incomplete and arbitrary; so that Plato and others have found difficulty in relating conscious purpose to creative thought. The similarity of the characteristics and limitations of consciousness, will, and organic life has led many thinkers to believe that they may be three different aspects of the same fact.

Chapter III Thought Before Art

The art of thought is a modification by conscious effort of a ‘natural’ form of human behaviour. In a civilized adult, it is very difficult to observe mental behaviour apart from acquired habit; but if we make a necessarily rough distinction between nature and acquirement, we find that the main ‘natural’ process which the art of thought attempts to modify is the ‘association of ideas,’ which Aristotle and Hobbes observed by examining the memory of past association-trains, and Varendonck and others by the more difficult but more fruitful method of examining association-trains during their occurrence. Varendonck emphasizes the risings and fallings of consciousness which accompany the ‘natural’ association-trains, and describes the ‘dialogue form’ which results from automatic mental attempts to solve psychological situations. He correlates rising and falling consciousness with rising and falling rationality; and, less successfully, with the use of verbal and visual imagery. Varendonck’s evidence is influenced by the fact that all his observations took place while he was falling asleep, and also, like that of H. Poincaré, by an oversimplified ‘mechanist’ theory of the relation between thought and instinctive emotion. But the thinker, from the record of such observations, and from his own introspection, can make for himself a working conception of that natural association-process which his art is to modify.

Chapter IV Stages of Control

At what stages in the association-process should the thinker bring the conscious effort of his art to bear? If we examine a single achievement of thought we can distinguish four stages – Preparation, Incubation, Illumination (and its accompaniments), and Verification. At the Preparation stage we can consciously accumulate knowledge, divide up by logical rules the field of inquiry, and adopt a definite ‘problem attitude.’ In Verification we can consciously follow out rules like those used in Preparation. At the Incubation stage we can consciously arrange, either to think on other subjects than the proposed problem, or to rest from any form of conscious thought. This second form of Incubation is often necessary for the severer types of intellectual production, which would be hindered either by interruption or by continuous passive reading. If we are consciously to control the Illumination stage we must include in it the ‘fringe-conscious’ psychological events which precede and accompany the ‘flash’ of Illumination, and which my be called Intimation. We can to some degree control Illumination by making ourselves conscious (as may poets are conscious) of Intimation; and by both encouraging the psychological processes which Intimation shows to be occurring and protecting them from interruption.

Chapter V Thought and Emotion

A difficulty in the voluntary control of thought arises from the elusive character of ‘emotion’ or ‘affect.’ Sensation and imagery are less elusive than emotion; and poets and artists have attempted to retain their emotions by associating them with images of sensation. On the other hand, emotions can call up ideas, and nations have sometimes to choose between a vernacular language whose emotional associations may provide intellectual stimulus, and a more exact literary language with fewer emotional associations. The intellectual influence of certain emotions, such as humour and sympathy, can best be appreciated by considering them separately. In poetic creation, one of the strongest intellectual influences comes from the emotion of ‘significance.’ A century ago, the problem of the relation between thought and emotional association was discussed by using the terms ‘reason’ and ‘imagination’; Shelley described his personal intellectual development from ‘reason,’ which attempted to inhibit emotion, to ‘imagination,’ which used the whole content of consciousness as a guide both to truth and to human values.

Chapter VI Thought and Habit

All mental activities, beside their immediate effects in the production of thought, have later effects in the production of mental habits; and it is sometimes convenient to consider the activity as means, and the habit as end. A regular time-stimulus is useful as producing the habit of ‘warming up,’ and may be combined with the stimulus of place or circumstance, or of the muscular movements of fingers or lips. But we should not become the slaves of habit; the best administrators often attempt to get a fresh point of intellectual departure by breaking their own mental habits; and those whole have to work to a time-table should systematically watch and record their unhabitual ‘fringe-thoughts.’ Such thoughts will often come at moments outside the working day, and it is specially important for the social thinker to observe and select them during newspaper reading. Mental habits should vary with the natural powers, the age, and the subjects of study, of the thinker; and the management of habit is specially important for thinkers who are teachers or journalists. The daily conflict between the stimulus of habit-keeping and that of habit-breaking, is only part of the larger problem of regularity and adventure in the life of a creative thinker.

Chapter VII Effort and Energy

Further analysis is required of the facts behind our use in psychology of such words as ‘effort,’ ‘energy,’ and ‘ease.’ Creative artists often describe their moments of greatest intellectual energy as being without effort, but the artist himself cannot always tell whether the absence of effort means an increase or a decline of energy, especially in those cases where a mental activity which originally required severe effort has become habitual. Spencer describes a habit of relaxed mental energy, and Mill a habit by which he constantly renewed his mental energy. But efforts vary not only in intensity, but also in the character of their ‘stroke,’ and many men have wasted their efforts because they never discovered the right stroke for their work. Sometimes the effective stimulation of mental energy depends on the relation between thought and ‘emotion’; extreme emotion may, however, weaken thought; or the emotional factors in our organism may fail to respond to an intellectual call for energy. Some thinkers have advocated the production of organic harmony by the general organic relaxation of ‘power through repose’; but the purpose of thought is not organic harmony but truth, and the seeker for truth must always be prepared to sacrifice harmony. The harmony resulting from action is more effective for the production of energy than the harmony of repose; but action, if it is to heighten intellectual energy, must be relevant to our purpose, and to those conditions outside ourselves on which the fulfilment of our purpose depends. The ‘energy’ of which the psychologist speaks is an empirical fact of introspection; it may some day be related to the measurable ‘energy’ of the physicist and the physiologist.

Chapter VIII Types of Thought

Certain ways of using the mind are characteristic of nations, professions and other human groups. Some of these are the unconscious results of environment; others have been consciously invented; and others are due to a combination of invention and environment. The French and English nations have acquired different mental habits and ideals which they indicate respectively by the word ‘logic’ and the phrase ‘muddling through.’ Each habit has advantages and dangers, and it may be hoped that a new habit will some day be developed which will combine both advantages and avoid both dangers. It is less easy to detect an American type of thought. There are indications that a more elastic and effective mental habit may be developing in America than is found elsewhere, but that habit cannot yet be called the national type. The ‘pioneer’ habit of mind is perhaps more prevalent in America than any other single type; but it seems to be rapidly dissolving under the influence of industrial development, religious change, and the spread of popular interest in psychology. A new standard of intellectual energy may ultimately come to be accepted in America, accompanied by a new moral standard in the conduct of the mind, and a new popular appreciation of the more difficult forms of intellectual effort.

Chapter IX Dissociation of Consciousness

The history of the art of thought has been greatly influenced by the invention of methods of producing the phenomena of ‘dissociated consciousness.’ The simplest and most ancient of these are the methods of producing a hypnotic trance by the monotonous repetition of nervous stimuli. Such methods have important and sometimes beneficial effects on the functions of the lower nervous system; and a slight degree of dissociation may assist some of the higher thought-processes; but the evidence seems to indicate that the best intellectual and artistic work is not done in a condition of serious dissociation. Dissociation, however, often produces intense intellectual conviction; and the future of religion and philosophy, in both the West and the East, depends largely on the conditions under which that conviction is accepted as valid. In Western Christianity, methods of ‘meditation’ have been invented, especially by Saint Ignatius, which are intended to avoid the dangers of mere dissociation; but the process of direction of the association-trains of ideas and emotions by an effort of will is so difficult that it constantly results in the production of the same state of dissociation as that produced by the earlier and more direct expedient of self-hypnotism. And, since dissociation remains the most effective means of producing intellectual conviction by an act of will, those who now desire to practise the ‘will to believe,’ are still thrown back on the old problem of the validity of conviction produced by dissociative methods.

Chapter X The Thinker at School

The discipline of the art of thought should begin at an age when the choice of intellectual methods must be mainly made, not by the student, but by teachers and administrators. If Plato were born in London or New York, how could we help him to become a thinker? He would be a self-active organism, living and growing in an environment far less stimulating than that of ancient Athens, and unable to discover for himself the best ways of using his mind. His education should involve a compromise between his powers as a child and his needs as a future adult; he should acquire steadily increasing experience of mental effort and fatigue, and of the energy which results from the right kind of effort; he will need periodical leisure, with its opportunities and dangers. The present experimental schools in which students are left to acquire thought-methods by their own ‘trial and error’ have not always been successful, and the individual hints of a clever teacher as to mental method often fail. It may, therefore, be hoped that a knowledge of the outlines of the psychology of thought may become a recognized part of the school and college curriculum; experimental evidence already exists as to the effect of such knowledge in improving the mental technique of a student.

Chapter XI Public Education

In the case of four-fifths of the inhabitants of a modern industrial community, inventions of educational method will only increase the output of thought, in so far as they are actually brought to bear on the potential thinker by the administrative machinery of public education. That machinery is everywhere new, and was originally based on an over-simple conception of the problem. In England, we are slowly realizing the necessity, (a) of making more complex provision for the ‘average’ student, and (b) of providing special treatment for the subnormal or supernormal student. Differential public education for the supernormal working-class child had to wait for the invention of a technique of mental diagnosis, and only began in England at the end of the nineteenth century; the system is still insufficiently developed, and there is a serious danger that an extension of the age of compulsion in its present form many lessen the productivity of the most supernormal minds. If this danger is to be avoided, we must reconsider our present compulsory system, with a presumption in favour of liberty and variety; American experience shows the intellectual disadvantages involved in the compulsory enforcement of anything like a uniform system of secondary education.

Chapter XII Teaching and Doing

The proposal to raise the age of educational compulsion is often combined, in England, with a scheme to make teaching, like law and medicine, a close ‘self-governing’ profession, with a monopoly of public service. That scheme involves serious dangers to the intellectual life of the community, and especially to the training of potential thinkers; it ignores not only the possible opposition of interest between the consumers and the producers of education, but also the ‘demarcation’ problem between the producers of education and the producers of thought. This over-simplification of the problem is partly due to the fact that those engaged in the more general forms of intellectual production are not organized, and do not claim, as other professions claim, a part in the training for their profession. Experience shows that the teaching of any function is sterilized if it is separated from ‘doing’; but are the English-speaking democracies prepared to offer special and expensive educational opportunities to a small minority of future professional thinkers? Perhaps some local authority might be induced (if legislation closing the teaching profession did not, meanwhile, make it impossible) to start an experimental school for students from all social classes who belong to the highest one per cent in respect of intellectual supernormality, and who ask to be prepared for a career of professed thought. The staff of such a school would be so chosen as to keep in touch with intellectual work outside the school; the students would be encouraged both to develop their own individual talents, and to realize the social significance of their work; and the success of the school might influence the development of a new intellectual standard in other schools. But such an expenditure of public funds would run counter both to professional interests and to many of the traditions of democratic equality, and it may have to wait for a widespread change in popular world-outlook.


Chapter I 
Psychology and Thought

IT IS A COMMONPLACE that, during the last two centuries, men have enormously increased their power over nature without increasing the control of that power by thought. In the sphere of international and interracial relations, our chemists and engineers are now contriving, by technical methods whose subtlety would have been inconceivable to our grandfathers, plans for the destruction of London and Paris; but when French and British statesmen meet to prevent those plans from being put into operation, they find it no easier than would the leaders of two Stone Age tribes to form a common purpose, and they generally part with nothing better than a vague hope that war may be avoided by accident and inertia. The nations of Europe seem unable, even after the Locarno Pact, either to amend the Peace of Versailles, or, if it is not amended, to provide against the danger of a new world-struggle which may be succeeded by such a Dark Age as succeeded the break-up of the Roman Empire. And it is not only in dealing with the master-problem of war that we show this inability to control, by taking thought, our new powers. We are, for instance, rapidly learning so to conquer insect-borne disease as to make possible the residence of largely increased number of white men in the tropics; but throughout the greater part of Africa neither the white invaders nor the European governments to which they are nominally subordinate have thought out any better policy than the reduction of the black population to a condition of statutory servitude, leading some day to pitiless massacres of masters by slaves and of slaves by masters. In the Pacific no one has produced a scheme for the settlement of thinly-populated territory which is based on any wider conception than the separate advantage of competing races and states.

In the sphere of internal policy there is, within the closely guarded frontiers of every state, a turmoil of new ideas; but those ideas have been so far more successful in weakening the traditions on which our existing civilization is based than in showing the way towards anything better. The majority of the inhabitants of Europe now live under constitutions invented by Lenin, Mussolini, Rivera, or by the founders of the German Republic and of the Austrian and Russian succession states; but no one except a few partisans believes that stable forms of relation between the citizen and the state, or between the state and other political and social organizations, have been yet invented. In economic life criticism has far outrun construction; the individualist, collectivist, and syndicalist conceptions of industrial organization have all been discredited, but now new conception has established itself. In jurisprudence every one laughs at Austin’s utilitarianism and Hegel’s idealism, but no one proposes any substitute for them. In literature, painting, and music, æsthetic tradition has been so broken that they young painter or poet cannot settle to his work until he has found his way through a wilderness of half-formulated psychological theories. In personal conduct, young men and women find that new knowledge has shaken traditional sexual and family morality; but that there is as yet no sign that a period of ethical reconstruction is at hand. The United States of America are more fortunate than the states of Europe, in that they are comparatively safe from external attack; but in American politics, economics, literature, religion, and ethics the difficulties arising from the failure of human thought to contrive an adaptation of human society to its new environment are equally obvious.

Thought, therefore, whether as the concentrated mental activity of the professed thinker, or as penetrating and guiding other activities, is now required more urgently than ever before in the history of mankind. Thought, if we are to escape disaster, is needed in many specialized fields; we must construct a more accurate and better-proportioned conception of the past; separate groups of students must explore biology and physics, politics and sociology, and must try to see the relation of their studies to each other, to the ancient problems of philosophy, and to that beauty of words and form and colour by which our thoughts are made more permanent and more significant; thousands of political and social expedients must be invented. But in this book I shall argue that we must also consider how far it is possible for us to improve those processes of thought itself which are used in all the specialized studies, how far, that is to say, we can produce a more effective art of thought.

For the purposes of that inquiry it will be convenient to make a rough division between the more empirical and the more scientific elements in any art – between the methods learnt by each practitioner from his own experience or from imitation of other practitioners, and the wider principles by which those methods can be explained or corrected. Sometimes empiricism lags behind science, and sometimes science lags behind empiricism. Seventy years ago, for instance, Baron Justus von Liebig was the acknowledged leader of the chemical science which then claimed to cover the field of the empirical processes of selecting and cooking food; while the chef of the Reform Club might be taken as being a leader of the empirical ‘mystery’ of food-preparation, handed on by one chef to another, and indicated in the ‘cookery books’ which were so strikingly unlike the text-books of chemistry. We now know that if in 1855 the Reform Club chef had been asked to prepare the best dinner he could, and if Baron Liebig had been asked to order another dinner, to be prepared in the same kitchen and by the same body of cooks, the chef’s dinner would have been much the better, from the point of view of health as well as of enjoyment. Empiricism was then well ahead of science in the art of cooking, and it was only in 1915, that, owing to the unrewarded discomforts endured by scores of small mammals fed alternately on margarine and butter in the little Wesleyan chapel at Cambridge, the chemists demonstrated the importance of the vitamines. Now, perhaps, a professor of bio-chemistry, if he had the necessary modesty and humour, might give a few useful hints to the chef of the Reform Club as to the cooking of fats and vegetables; and might even learn from him, as Darwin learnt from the empirical pigeon-breeders, suggestions leading to new scientific principles. The study of atomic structure by the science of physics has been more successful in catching up the empirical processes of tempering and alloying metals, and a trained metallurgical physicist is now an ordinary and useful member of the staff of any large steel-works. Metallurgy is, indeed, a good instance of a sphere of action in which science and practice are now keeping step, and are producing a rapidly progressive ‘scientific art.’

How, in this respect, do things stand with the expedients by which men are helped in the process of thought? How near are we to the creation of a ‘scientific art’ of thought? Both in our own time and in the past, thought has, of course, been helped by advances in the sciences of logic and mathematics. Roman law, for instance, could not have arisen from the practice of the courts, if Aristotle and others had not first made the science of formal logic; and those methods of contriving and interpreting experiments which have produced our modern control over physical nature have had to wait throughout on progress in the science of mathematics. Even in the sphere of social thought, progress has, in our own time, largely depended upon those quasi-mathematical methods of presenting and comparing the statistical results of the relation between independently varying causes which date from the work of Descartes and Leibnitz. And modern thought in all regions has depended for most of its subject-matter on knowledge accumulated and arranged by ‘scientific’ methods.

But behind the use by thinkers of rules and materials drawn from the sciences there has always been, since the dawn of civilization, an unformulated ‘mystery’ of thought which has been ‘explained’ by no science, and has been independently discovered, lost, and rediscovered, by successive creative thinkers. Plato learnt from Socrates, Sophocles from Æschylus, Masaccio from Ghiberti, Marlowe, Jonson and Shakespeare, or Hamilton and Madison, learnt from each other, something which was neither logic nor accumulated knowledge; and Faraday, when he became assistant to Sir Humphry Davy, learnt from his master something which thenceforth changed his use of his mind, and which helped to give efficiency to his thought about those observed chemical and physical facts and mathematical methods which he also learnt.

That ‘something’ lies in the field now claimed by the science of psychology; but a very strong case could be made out for the proposition that a young thinker who should to-day submissively study the current text-books of psychology would be as little likely to improve his work as would have been a young apprentice cook at the Reform Club in 1855, if he had absorbed all Baron Liebig’s Organic Chemistry. A thinker can learn from the present text-books of psychology useful hints as to the results of fatigue, as to detailed methods of memorizing, and as to means of correcting some of the defects of his sense-impressions. But it is difficult for the most patient reader to get much practical help from the existing records of laboratory experiments on the simpler forms of thought; and whoever reads those short chapters on ‘Reasoning’ or ‘Thought’ which in the general psychological treatises cover the whole subject of intellectual activity, often feels as a member of the audience might feel at an organ-recital if the wind-pressure in the organ suddenly dropped. Some, indeed, of the best psychologists warn us that their science can, in that region, offer us no practical help whatever. Professor Pillsbury, for instance, is only a little more explicit than some others when he says, ‘No rules can be given for making the unfertile brain fertile, nor for the better use of the fertile brain.’1

And, unfortunately, that section of current psychology which deals with thought may be not only useless but much worse than useless to the world-be thinker. Psychology has been deeply and necessarily influenced by recent growths in our knowledge of nerve-physiology, and physiologists and psychologists alike have tended to base on that knowledge a series of summary generalizations, often expressed in clumsy mechanical metaphors, on just that point – the relation of thought to other physiological and psychological processes – where a practitioner of the art of thought requires most exact and guarded statement. Men, for thousands of years, have vaguely connected the psychological events of which they were conscious in themselves with different parts of their bodies. To the Greek poets and philosophers pity seemed related to the abdomen, courage to the beating heart, and intense thought to the diaphragm which controls our breathing. The modern physiologists, by dissection under the microscope of the nerves of men and other animals, combined with observation of the behaviour of various parts of the organism under experimental conditions, have concentrated attention on the nervous system. In the primitive behaviour-cycle which begins with the impact of some external stimulus upon a sense-organ, and ends with a movement of the limb-muscles, the physiologists have been able to follow the passage of the stimulation along the ‘afferent’ nerves from the sense-organ to points where they come into relation with the ‘efferent’ nerves, down which the counter-stimulations pass to the muscles. They tell us that when the original stimulation reaches the spinal cord, it may cause immediate and automatic muscular ‘reflexes’ (such as scratching an irritated place on the skin, or adjusting the limbs to prevent falling) even in an animal the whole of whose brain has been removed. But the stimulation may also reach those more recently evolved nervous outgrowths of the spinal cord which are roughly distinguished as the ‘lower’ and the ‘upper’ brain. When it reaches the carpet of interlacing nerves which forms the ‘cortex’ or ‘grey matter’ of the mammalian upper brain, it sets a sort of telephone-exchange into operation, and nervous events take place which appear in consciousness as memories and associations and suggestions. The original sense-stimulus is recognized as part of a ‘situation,’2 and a new message, representing a solution of that situation, may travel back through the lower brain to the nerves attached to the muscles. This cortical message may then give rise to an ‘intelligent’ muscular movement, added to, or modifying, or inhibiting the ‘reflex’ movements which originate in the spinal cord, and the more ‘instinctive’ movements which are related to the lower brain, and are normally accompanied by conscious ‘emotions.’

A scientist born in the second half of the nineteenth century could hardly prevent himself, when describing this series of events, from using terms taken from the behaviour of power-driven machinery. He was almost certain to ask himself what was the ‘power’ in the process, and what was the ‘machine.’ There seemed to be ‘power’ acting within the spinal cord and its related ‘sympathetic’ nerve centres, and revealing itself in the reflex movements; but that power had no apparent connection with the intelligent element in behaviour. On the other hand, the process of ‘association of ideas’ in the upper brain did not seem to reveal much independent ‘power’ of its own. There remained the intermediate stage of the lower brain with its instincts and their appropriate emotions. These instincts had obvious driving power, and it was undeniable that instinctive impulses often initiated the process of ‘association’ in the upper brain as a means of attaining their satisfaction. He was apt, therefore, to conclude that ‘instinct,’ or ‘emotion,’ or ‘instinctive emotion’ was the ‘power’ required; and that ‘intelligence’ or ‘reason’ was the ‘machine.’ Professor J. T. MacCurdy, for instance, says that ‘the static, intellectual functions of the mind are like the mechanisms of the automobile; the emotional or instinctive functions are like its thermodynamics,’3 and Professor MacDougall, in his Outline of Psychology (1923, p. 440 n.), says that ‘it is the paradox of Intelligence that it directs forces or energies without being itself a force of energy.’ Even the great physiologist Sir Charles Sherrington, in his Presidential Address to the British Association in 1923, spoke of the human mind as ‘actuated by instinct but instrumented by reason.’ David Hume, writing in 1739, when Hartley had already started physiological psychology, but before the rise of machine-industry, expressed the same conclusion in terms of the ancient industrial system based on slavery. ‘Reason,’ he said, ‘has no original influence,’ it ‘is, and ought only to be the slave of the passions, and can never pretend to any other office than to serve and obey them.’4 This ‘mechanist’ conception of the relation between instinct and thought is based on ascertained facts, is extremely clear, and is sufficient both for the professor of physiology who is superintending an experiment, and for the professor of psychology who is standing before his black-board, or sitting at his desk and marking examination answers. It is only when it is used as an actual guide to thinking that it breaks down. The generalizations of Baron Liebig as to the chemistry of nutrition also served excellently well for the introductory black-board explanations given by the cookery instructresses when I was a member of the London School Board; and, since neither the instructresses nor their pupils troubled about them when it was a question of cooking anything, no difficulties arose. In the same way, it is probable that the majority even of the most ‘mechanist’ psychologists, when they are thinking whether a new theory is sound or not, do not often relate their methods of speculation to their belief that their instincts are, and their intelligence is not, ‘a force or energy.’ But there is one group of thinkers who have in our own time taken the ‘mechanist’ conception of the relation of instinct to reason as a guide for their own intellectual methods. These are the Marxian Communists in Russia and elsewhere; I have, for instance, before me an admirably written Outline of Psychology published in 1921 (perhaps with the aid of the Third International) by the Plebs League, who were British representatives of what the book calls ‘the Fighting Culture of the Proletariat.’ Its purpose is stated to be ‘to introduce the student to the science of human behaviour, and to the study of the mechanism on which behaviour depends’ (p. 1), and it contains many quotations from MacDougall’s works. On almost every page the word ‘mechanism’ occurs once or more, and the writers constantly insist that thought is a machine, inert in itself, but driven by the force of instinct. Readers are told that they ‘must realize clearly’ that ‘our political convictions, our moral and ethical codes … the class-consciousness of the workers and that of the capitalists; all these are ultimately founded on non-rational complexes, which urge us on the actions we perform’ (p. 4). ‘Our wants and conations, the strivings of our instincts, emotions, and habits … furnish the standard by which the reason judges. … Reasoning is an accompaniment, but not a cause of action’ (p. 82); and the whole argument leads to the conclusion that ‘in all crises’ the ‘dictatorship of a small minority’ (p. 98) who have realized these facts is essential. The men who now rule Russia combine this ‘mechanist’ conception of the relation between instinct and reason with a rigid metaphysical dogma of predeterminism, and are able by that combination to convince themselves that such a ‘bourgeois’ intellectual process as unbiased reflection before one acts in obedience to one’s simplest animal instincts, is at the same time biologically impossible, and also biologically possible but politically and economically inadmissible. And they seem determined to stamp out among their fellow-citizens, with the thoroughness of the Spanish Inquisition, all those methods of inventive thought which originally enabled Marx to think and write Das Kapital.

The present position, indeed, of the conception of instinct as force and intelligence as machine compels anyone who desires, as I do, to get help for the practical art of thought from the science of psychology, to form a judgment of his own, on the best evidence he can find, as to physiologico-psychological questions which he would normally prefer to leave to the specialized expert. If, therefore, I were told, as a teacher of political science, by a young communist student whose mind had not yet been completely closed by dogma, that this mechanist conception is (whether we like or dislike its political effects) forced on us by the full authority of modern psychology and physiology, I should begin by pointing out that during the last three or four years some of the best psychologists and physiologists seem to have rejected both ‘mechanist’ language on this point and the grossly over-simplified conception of intelligent behaviour to which its use is apt to lead. At the Oxford International Psychological Congress, for instance, of 1923, Dr. C. S. Myers as President protested against the prevailing tendency ‘to suppose that all percepts, ideas and volitions, all forms of cognition and conation, derive their motor effects from the energy which they obtain from related affects. According to some, indeed, this energy is ultimately to be derived from a single affect – the sexual emotion. But the past neglect of instinctive and emotional feelings should not,’ he warned the Congress, ‘cause us to overlook the activity involved in perceiving or thinking, or to regard percepts or thoughts (e.g. ends) as merely inert “mental matter’ whose “movement” (nay, whose very “existence” in consciousness) is dependent solely on the force of propulsion or repression derived from feeling. Cognitive and affective experiences are not thus to be isolated in their beginnings.’5

I should then ask my young communist to forget that he ever saw a machine, and to conceive of the human organism as a combination of living elements, all of which tend to co-operate in securing the good of the organism (or of the species of which the organism is a temporary representative), but each of which retains some measure of initiative – so that the co-operation is never mechanically perfect. I should quote Dr. Henry Head’s statement at the same Congress that ‘the aim of the evolutionary development of the central nervous system is to integrate its diverse and contradictory reactions, so as to produce a coherent result adapted to the welfare of the organism as a whole,’6 and should emphasize his assumption that human integration is not complete, and that ‘diverse and contradictory reactions’ do occur. This conception might be easier to employ if all young people had learnt a little physiology at school. It could then be pointed out to them that the phagocytes (or ‘white corpuscles’) which wander about in our blood, co-operate with the rest of the organism by surrounding and digesting intruding bacteria; but that in doing so the phagocytes act as living and behaving things, and not as the purely mechanical instruments of a force external to themselves. Each phagocyte, indeed, hunts and digests nearly as independently as if it were an isolated inhabitant of a warm tropical sea. A man’s hair co-operates with the rest of his organism by protecting his brain from blows and from sudden changes of temperature; but it may go on growing, though the man has ceased to live. His epithelial cells may begin at any moment to proliferate independently, and so cause death by cancer. Red blood-corpuscles, or patches of skin, transferred from one man to another may both continue their own activities and also co-operate in the wider functions of the new organism of which they are now parts.

And the same combination of co-operating elements, each of which subserves the good of the whole, while itself retaining some measure of initiative, is found in the functions of the nervous system. When Woodworth says of the psychological factors in man that ‘any mechanism, except, perhaps, some of the most rudimentary that give the simple reflexes [I should myself reject this exception], once it is aroused, is capable of furnishing its own drive and also of lending drive to other connected mechanisms,’7 he is using language drawn from the ‘mechanist’ conception to express the very different conception (for which I am here arguing) of the co-operating parts of an organism as each possessing its own drive. The Greek word for ‘drive’ is ‘hormé,’ and therefore Professor T. P. Nunn (in his Education, its Data and First Principles, 1920, p. 21) called this the ‘hormic conception’ or ‘hormism.’ Hormism does not deny that all the parts of an organism tend towards integrated action. But it substitutes the conception of a living and imperfect tendency towards integration for the conception of a mechanical and perfect integration. The behaviour of a steam engine is completely integrated; because the parts of the engine have no force of their own, and only obey the force of the steam from the boiler. The behaviour of the human organism tends towards integration, for otherwise the organism could not, as an organism, exist; but its integration is not complete, because its parts possess in varying degrees a force of their own.8

If the curriculum of our municipal schools also included some instruction in the past history of the evolution of living organisms, the difference between the ‘hormic’ and the ‘mechanist’ conceptions of intelligent action could be made clearer by using, as Dr. Head does in the passage quoted above, evolutionary language. The human body is built up of cells, and every human being comes into existence by the repeated splitting of a single-celled fertilized ovum, thereby repeating in outline the evolutionary history of his species. The world contains both single-celled and many-celled animals; and we can, by arranging them in order of complexity and success in cell-co-ordination, trace an unbroken series from the loosely co-operating single-celled protozoa to the highly unified many-celled human organism.

In such a series the simplest form of co-operation between cells might be represented by a group of single-celled marine protozoa, retaining their individuality except that they are embedded in a common jelly-mass which is propelled through the water by the simultaneous action of their whip-like ‘flagella.’ Next in succession might come such ‘colonies’ as those of the coral-protozoa, where the tissues of the members of the ‘colony’ are continuously connected with each other, but where each ‘individual’ (if one may still use the word) is similar in structure to the rest, and follows with independent but roughly co-ordinated variations, a similar behaviour-pattern. Later in the series would come the innumerable species of true metazoa (from the flat-worms to man), in which the structure of the cells of skin and viscera and nerves and bone is so specialized as to fit each of them for the performance of different functions in the life of the organism; and in which the behaviour of each part of the organism, though still retaining traces of its ancient independence, is subordinated with an enormously greater degree of success to the behaviour of the organism as a whole.9

The history, however, of the Russian attempt to found a complete scientific art of thought upon the ‘mechanist’ conception should be a warning to us not, in the present state of physiological knowledge, to make an equally confident use of the ‘hormic’ conception. The Russians and their followers reject on a priori grounds some of the plainest facts of history, and deny the existence of some of the most important elements in their own mental experience. Those who prefer the ‘hormic’ conception should for the present be content if it helps them to see more clearly certain observable facts of human intellectual behaviour which the use of mechanist language tends to obscure. One of these facts is that, although what I have called the primitive cycle of psychological events in rational behaviour is carried through with greater vigour and ease than any less primitive course – although when sensation leads at once to impulse, impulse to thought, and thought back again to impulse and muscular action, we are often more intensely alive than when associative thought begins without sensation, or without an impulse from the lower nerve-centres, or when thought ends without action or the impulse to act – yet that cycle is not the only possible, nor always, for the purposes of the thinker, the most effective cycle. The cortex of the upper brain may, for instance, of its own initiative, to satisfy its own need of activity, and to carry out its own function in the organism as a whole, start the process of thought without waiting for the primitive stimulus of a sensation. When Lord Shaftesbury, in his diary for 1854, wrote one day, ‘Very busy; little time for thought; none for reading. Oftentimes do I look at a book and long for it as a donkey for a carrot; and I, like him, am disappointed;’10 he was describing an impulse to think which was started by the visual sensation of a book, and which owed part of its vigour to that fact. But if Lord Shaftesbury had been compelled to live in a house where he never saw a book, his brain would still, without any appropriate preliminary sensation, have asserted its need to think.

Thought, again, may start, not only without the primitive stimulus of a sensation, but also without the intermediate stimulus of an ‘instinctive’ impulse from the lower brain. Though a train of mental association may be vigorously driven from link to link by envy of a rival, or pity for a sufferer, it may also start without the aid of an instinctive impulse, and may gain vigour as it proceeds. And just as the upper brain may start its activity without the stimulus of a sensation or an ‘instinctive’ impulse, so it may conclude its activity without having produced that muscular movement which concludes the ‘primitive’ cycle of psychological events.11 A train of thought may die away without any recognizable external result of any kind. When Archimedes invented his test of specific gravity, he ran into the street and shouted; but in the preceding twelve months he must have done a good deal of thinking that left his muscles passive. Dr. J. B. Watson, it is true, and his followers say that any thought of a chess-player which does not cause his hand to move towards the pieces does cause his internal or external speech-organs to move – or rather actually consists of such movements, though they may be both invisible and inaudible.12 But Dr. Watson’s only proof that his belief is true is apparently the circular argument that if it were not true the extreme behaviourist dogma would be unsound.

And the various factors whose co-operation makes up the primitive cycle of intelligent action can not only ‘short circuit’ that cycle by sometimes providing their own drive, but can to some extent overlap each others’ functions, and like the actors in a stock company, play each others’ parts. K. S. Lashley has proved that a rat normally acquires the visual habit of finding its way about a maze by using the occipital part of its cortex; but that, when the occipital part is removed, it can relearn the habit (in about the same number of minutes) by using another part of its cortex.13 In the same way, human beings can, apparently, use different proportions of the cortical and non-cortical elements in their central nervous system, while performing what seem to be identical operations. I was, myself, a rather precocious and extremely unmusical small boy. At the age of five I learnt to play The Blue Bells of Scotland on the piano, by a process which I can remember well, and believe to have been entirely ‘cortical.’ Some of my sisters, by making more use of the more ancient parts14 of their nervous systems, learnt to play with infinitely less cortical activity, and with very different effects upon their hearers.
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