
C. SPEARMAN 

Youth and Military Service 

The invitation of the Editor to write one’s own “intellectual 

history,” accompanied as it is by a suggestion that this may be 

helpful to younger men with their lives still to make, is only too 

alluring. But on looking at the task more closely, one becomes not 

a little embarrassed. One’s own intellectual history, even on its 

intellectual side, involves much that is very intimate. To publish 

this abroad seems not only egotistic but even of dubious propriety. 

And the danger is much enhanced by the fact that the consideration 

of one’s intellectual life, if it is not to be intolerably shallow, in¬ 

evitably leads over to one’s feelings, strivings, and ideals, whereby 

the intimacy deepens. Yet more, the history of a person is in 

large measure bound up with his reactions to other persons. It 

cannot well escape making free allusion to these persons, whether 

the encounter with them has been in alliance or in antagonism; the 

autobiographer has to indicate not only his likes but also his dislikes. 

In face of these great difficulties and dangers, all I can hope is 

to hit upon a mean course, where the personal references give as 

little offense as possible, whilst yet are sufficiently pointed to serve the 

interests of the reader and aid the good purpose of those who have 

issued the flattering invitation to write. 

After this preamble, I will begin with what may be called the 

pre-Leipzig period of my life. Before and during my school days, 

there seems to have occurred nothing worth chronicling except an 

excessive but secret devotion to philosophy. Little did those set in 

authority over me, or even my most intimate companions, suspect that 

under my seemingly exclusive devotion to games and sports of all 

kinds—and also to lessons, when prizes were offered!—my deepest 

urge was to probe further into the nature of existence, knowledge, 

and goodness. So far as I remember, the earliest and most primitive 

outcrops of such philosophizing went back to about my tenth year. 

But they did not become very articulate, or even powerful, until 

five or six years later on. Not infrequently these speculative ven¬ 

tures were accompanied by intense stirring in an ethical direction, 

such as highly emotional yearnings for the good of all mankind. 

These seem to have had no appreciable influence in ameliorating my 
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actual conduct. But for the future of my psychology, as will 

presently be seen, the ethical bent was fateful enough. 

From such a beginning one might naturally expect an academic 

career. The odds seemed to be that I should at the earliest possible 

date seat myself at the feet of those learned men whose profession 

it is to expound and solve the sort of riddles that had so puzzled 

me. As an outward and visible sign of the grace acquired in this 

way, I ought to have climbed the ladder of university degrees, till I 

could say, with another, “Heisse Magister, heisse Doktor gar.” 

With good fortune, from being a disciple in philosophy I might 

even have evolved into a teacher of it. Waywardly, however, I 

chose another path. Dipping into the philosophical treatises for my¬ 

self—self-instruction was always congenial to me—I found their solu¬ 

tions to my problems most unsatisfactory. But on then attempting 

to unriddle the universe by dint of my own cogitations, I was soon 

obliged to admit that along this way I also made not the slightest 

progress. 

In this quandary, I committed the mistake of my life. Having no 

vocational advisor to assist me, I gave myself up to the youthful 

delusion that life is long. The problems which were now baffling 

me might perhaps, I thought, succumb to ripened experience. Follow¬ 

ing the illustrious example of Rene Descartes—not to mention Socrates 

and Plato—I decided to turn to a short spell of military service. 

This diversion of activity was, for one reason and another, allowed 

to spin out far longer than originally anticipated; it lasted until 

1897. And for these almost wasted years I have since mourned 

as bitterly as ever Tiberius did for his lost legions. 

The progress made in the course of this period may be summed 

up briefly. First of all, I became convinced that if ever a genuine 

advance was to be made in philosophy, it would come mainly by 

way of psychology. To this latter study, then, I gradually trans¬ 

ferred my allegiance. Nor have I ever turned back again (though 

possibly such a return to my first love may yet arrive). 

In this new study I at once found myself up against a rock that 

has always troubled me since, and probably has troubled most psy¬ 

chologists—the impossibility of reading more than a small fraction 

of what ought to be read. Restricted as my choice was, I happened 

to pick out first some of those works which depict all mental experi¬ 

ences as being at bottom nothing more than an aggregate of sensa¬ 

tions variously associated with one another. Leaders of this school 
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in England have been Hartley, Hume, the two Mills, and Bain. 

My reaction to all this view was intensely negative. The ideas and 

arguments appeared to me astonishingly crude, equivocal, and errone¬ 

ous. But, even so, my conviction was accompanied by an emotional 

heat which cannot, I now think, be explained on purely intellectual 

grounds. The main source of this heat I take to have been—little 

as I admitted this to myself at the time—of an ethical nature. Sensu¬ 

alism and association tend strongly to go with hedonism; and this 

latter was (and is) to me an abomination. 

As for the other psychological writings which fell into my hands 

about this time, some of them, notably the textbook of Rabier1, seemed 

to me—unlike associationism—at least in commendable agreement 

with common sense. But much more than this was needed to produce 

such a psychology as would supply all that I was now demanding 

of it. Only one hope still remained. Rumors had reached my ears 

that the attempt was being made to study psychology in quite novel 

manner, namely, by means of experiment, the method which had 

proved so extraordinarily successful with the physical sciences. 

Perplexed though I was as to how such a method could be rendered 

applicable to the mind, I determined to give it at least a trial. But 

this resolve meant the closing of my military service. Up to that 

time, I had managed to carry round a small assortment of philosophi¬ 

cal and psychological books from one military station to another. 

But no way occurred to me of carrying about even the most modest 

experimental laboratory! Perforce, then, I at this juncture resigned 

my military commission. 

Period in Germany 

To achieve my purpose, the most suitable place of residence was, 

of course, Leipzig, where reigned one of the most remarkable men 

of modern times, Wilhelm Wundt, the originator of experimental 

psychology. Mental experiments had, indeed, been made even be¬ 

fore his time; notably, those on mental span by Nemesius and 

Bonnet; on “free reproduction” and its subconscious basis, by Galton; 

on sensory discrimination, by Weber and Fechner. But all these 

ventures, even those of that master-mind, Galton, had remained 

isolated. In fact, at this very time some of the greatest authorities 

were emphatically declaring that these isolated cases were all that 

the experimental method could ever hope to manage. But then 

came the wonderful vision of Wundt. He saw and eloquently pro- 

1Legons de philosophic, psychologic, 1888. 
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claimed that the method could be applied to psychology throughout 

its length and breadth. Suiting the action to the word, he moved 

his abode to the University of Leipzig and there both founded and 

long directed the earliest psychological laboratory in the world, an 

institution from which all the countless psychological laboratories of 

the present day are directly or indirectly descended. 

To Wundt, accordingly, I now betook myself. And I was re¬ 

ceived by him with such great and steadfast kindness that gratitude 

towards him has become one of the dominant sentiments of my life. 

Together with this feeling due to my long intercourse with him, 

there continually waxed also a disinterested admiration for his per¬ 

sonality. In situations of every kind and description, from delving 

into the profundities of science to leading the amenities of society, 

everywhere alike Wundt stood out as the Master. 

Bizarrely enough, however, the very matter upon which I was 

least inclined to admire him without stint was just his psychology. 

For with him, too, I seemed to find, not indeed the crass sensualism 

of the associationists, but still a tendency to be pre-occupied with 

sensation far more than this deserved. He did get beyond it in his 

various applications of psychology, and also in the latter part even 

of his general Physiologische Psychologie itself. But these trans- 

sensory parts of his work were never thoroughly integrated with the 

sensory parts; they appeared rather to have been appended as cor¬ 

rective afterthoughts. 

At the present moment I view all this rather differently. The 

starting point in experimental psychology, I now think, consisted 

very properly in a very exhaustive study of sensation, for the purpose 

of ascertaining both what it can and what it cannot explain; so that 

Wundt’s pioneering work in this direction was really indispensable. 

Later on, when he had in this manner furnished psychology with a 

foundation and might have gone on to build up its superstructure, 

he was too much engrossed in other work to afford us more than 

some extremely brief but marvelously pregnant general principles. 

In these he reveals how far he saw into the promised land. But the 

actual invasion and conquest of it he left to his followers. 

In another respect, also, time has taught me to appreciate his great 

textbook more adequately than at first. It seems to me still quite 

unmatched by more modern books in the excellent virtue of embody¬ 

ing the chief results of investigation up to date. To this day, I 

frequently hunt in vain through the most modern writings to find 
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some bit of information, and then turn at last with success to my 

old friend the “P. P.” (The only modern textbook that rivals his 

in this respect I find to be the Lehrbuch der experimenteller Psy- 

chologie by Frobes). In this way, it has curiously happened that 

during the last score of years, whilst his popular reputation has been 

continually diminishing, my own estimate of him has only, risen 

higher. 

This evaluation may be concluded and pointed with the following 

personal anecdote. In spite of being the leader of us all in the 

usage of the experimental method, his other activities came after¬ 

wards to press so hard upon him that, by the period of which I 

speak, he had almost ceased to superintend in person the researches 

going on in his laboratory. On one of the rare occasions when I did 

see him enter it and inspect an experimental arrangement, it so hap¬ 

pened that all of us—both students and staff—were being perplexed 

and baffled by some technical difficulties. No sooner did we men¬ 

tion our trouble to him than he with consummate ease forthwith 

solved it for us. 

In general, however, I had to learn the experimental technique, 

not from Wundt himself, but from his two assistants, Krueger and 

Wirth (Klemm, to my regret, only arrived just as I departed), 

and most efficient they were. With Krueger my relations were 

especially intimate, as is instanced by the fact that we even collabo¬ 

rated together in a small piece of research.2 How valuable such 

intercourse must have been to me has been demonstrated by his 

brilliant career subsequently. Elected to no less a position than that 

of successor to Wundt himself, he has been able to maintain, and 

even to increase, the activity and prestige of the Leipzig Psychologi¬ 

cal Institute. In addition to his other qualities, he was at that time 

exceptionally broad-minded. In argument I found it easy to come 

to terms with him on every point except, unfortunately, just the one 

which he had specially undertaken to champion; this wras the doc¬ 

trine of Cornelius, that “feelings” are “complex-qualities.” 

Of Wirth, great as has become his subsequent reputation—espe¬ 

cially as editor of the Archiv fiir die gesamte Psychologie, I think it 

deserves to be much greater still. His drawback has been that many 

people find him hard to understand. The difficulty in his writings, 

however, is not at all because they are obscure, but because they are 

2“Die Korrelation zwischen verschiedenen geistigen Leistungsfahigkeiten.” 

Zsch. f. Psychol., 1906, 44. 
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so highly condensed. He lightly carries such a load of thought that 

ordinary people can scarcely keep with him. He puts into a sen¬ 

tence what others do into pages; and into pages, what they do into 

chapters. But the reader has an easy remedy; he need only give to 

Wirth’s writings time and trouble proportionate, not to their length, 

but to their weight of content; and then he will find Wirth to be 

among the clearest as well as the profoundest psychologists of the 

present day, in Germany or elsewhere. 

In 1900, my stay at Leipzig was interrupted by the Boer War. 

I received and accepted an invitation to return to military service, 

as the Staff Officer for Guernsey, a position of some importance, 

owing to the dubious attitude of France at that critical period. Two 

years later, I managed to get back to Leipzig, and this time not 

alone. For in Guernsey I had found a life-partner, who thence¬ 

forward was the mainstay of all my undertakings. I now took the 

degree of Ph.D. at the University of Leipzig, my major subject 

being of course psychology, whilst my minor ones were history and 

political economy. 

But, during this second and longer visit, the greater part of my 

time was really spent on yet another subject, physiology. Among 

the courses which I here found of greatest service was practical 

work under Hoffmann and Gartner, a year of participation in the 

work of the nerve-clinic under Koster, and about three years of 

attendance in the mental hospital of Flechsig. To all these kind 

teachers I here once more record my great debt. But, in one vital 

respect, the general upshot of all these physiological studies was 

gravely disappointing. I had expected that the study of the brain 

would wonderfully illuminate that of the mind, seeing that the latter 

was admittedly a function of the former. I did, indeed, receive 

much further confirmation—if any such were needed—that the 

mental processes was most intimately dependent upon those of the 

brain. But as to how this dependence is effected, here, it seemed 

to me, physiology was still in darkest ignorance. The physiologists 

who had claimed to assist psychology were, I concluded, drawing 

heavy drafts on the future; drafts, however, that now at last such 

men as Lashley are perhaps beginning to meet.3 

From Leipzig I proceeded in 1906 to Wurzburg, there to study 

under Wundt’s illustrious pupil and former assistant, Kiilpe; of 

3See his address to the International Congress of Psychology, New Haven 
1929. Psychol. Rev., 1930, 37, 1-24. 
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whom it was commonly said that to know him was a liberal educa¬ 

tion. If he had a weakness, it was that of being too unselfish. The 

world would have gained, if he had less completely devoted himself 

to the service of his students and reserved more of his energy for his 

own productive work; in particular, if he had afforded himself time 

to replace his not very happy textbook, published in his youth, by 

one embodying the splendid researches inspired and directed by him 

in his later years. My three months’ stay at Wurzburg were addi¬ 

tionally precious to me as the occasion of becoming intimately 

acquainted with Kiilpe’s assistant, Biihler, one of the living psy¬ 

chologists to whom I feel most in debt. 

From Kiilpe I turned to such an extremely opposite person as G. 

E. Muller, at Gottingen. The former appeared to view every¬ 

thing, however small in itself, as seen against the universe for its 

background; lining the psychologist vcas always the philosopher. 

Muller, on the other hand, I thought had a narrow outlook. One 

could almost say that he ran in blinkers. And his philosophical 

lectures, although he took especial pains with them, never seemed 

to me to have much bearing on his psychological work, or even to 

approach this in excellence. But such restricted fields as he did 

include within his view, and perhaps partly by reason of its very 

restriction, these he penetrated with an acuteness, thoroughness, and 

exactitude that, I believe, have never been surpassed. To attend his 

courses on memory, for instance, or those on color vision, was the 

finest of lessons, not only in these subjects themselves, but in experi¬ 

mental work generally. 

At the same university, that of Gottingen, I had the further ad¬ 

vantage of attending the lectures of Husserl, in his way, as great 

a man as Muller. But their ways lay worlds apart. In fact, the 

sole thing that seemed common to the two was the inability of each 

to appreciate the other! To Muller, Husserl’s fine analyses seemed 

to be a revival of the Middle Ages (as, indeed, they largely were, 

but not necessarily to their disadvantage). To Husserl, Muller’s 

attempt to cope with psychological problems by means of experiments 

was like trying to unravel lace with a pitchfork. And yet Husserl’s 

own procedure-—as he described it to me himself—only differed from 

that of the best experimentalists dealing with similar problems in 

that he had nobody but himself as experimental subject. 

My debts to other German psychologists at this period must be 

passed over very briefly. To Stumpf at Berlin I paid an all too 

fleeting visit. Ebbinghaus I met only casually; but this was enough 
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to make me keenly sensible of my loss in not knowing him better. 

Incidentally, he was the first leading psychologist to befriend my 

work on “general intelligence.” Of Meinong—to my shame be it 

said—I knew at that time little more than the name. Among the 

younger generation I should mention Stern, Ach, and Frobes, as 

seeming to me those from whom one had much to learn; an estimate 

w’hich subsequent experience has more than justified. But as I 

write these names, a crowd of others surge up into my remembrance 

with whom also I had both pleasant and profitable intercourse. In 

fact, did I not make a more or less arbitrary halt somewhere or 

other, I should have to quote pretty well the entire list of the then 

members of the German Psychological Society. 

Indeed, I find it hard to stop without some words about the Ger¬ 

man nation in general. To have lived among them for years, to 

have enjoyed the unstinted kindness and precious friendship of very 

many of them, to have appreciated their profound views on life and 

their wise ordering of it—putting out of account the pestilent canker 

of the doctrine of Nietzsche—to have done all this carries the penalty 

of always afterwards wanting to match such a life elsewhere. 

Work in London 

This visit to Germany terminated in 1907 with an appointment 

as Reader in Experimental Psychology at University College, Uni¬ 

versity of London. It was in succession to that pre-eminent psy¬ 

chologist, W. McDougall, who had previously taught both in Lon¬ 

don and also in Oxford, but thereafter confined his activities to the 

latter place. At first, my function was to supplement the work of 

my colleague, Carveth Read, who held the chair in General Psy¬ 

chology. But this very distinguished writer and lecturer—to the 

great regret of all who had the privilege of knowing him—retired 

in 1911. Thereupon, the experimental and general psychologies 

were united under a single chair, to which I had the good fortune 

of being elected. This arrangement lasted till 1928, when another 

change took place, and one of interest for the scientific status of 

psychology at universities. Up to that time, psychology had been 

linked with philosophy in a single department, under the joint con¬ 

trol of the representatives of the two studies. But now the Pro¬ 

fessor of Philosophy, Dawes Hicks, retired, and I took the oppor¬ 

tunity to press for making psychology a separate department. This 

I managed to get done, my title then simplifying from Grote Pro- 
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fessor of the Philosophy of Mind and Logic to plain Professor of 

Psychology. This independence would, I hoped, aid materially toward 

drawing nearer to the physical biological sciences, as physiology, 

anatomy, zoology, botany, anthropology, and pharmacology; also, to 

phonetics. Incidentally, it may be mentioned that this change in 

the status of psychology was accompanied by a large increase in its 
staff and laboratory. 

Throughout these various phases of organization at University 

College, by far the most conspicuous feature of my work was re¬ 

search. Nothing of the kind, as far as I could ascertain, had ever 

been completed there before. But from 1907 onwards, it has issued 

in an uninterrupted and ever-increasing stream. A special char¬ 

acteristic in this development of researches has been an extension of 

the area from which their authors have emanated. Originally com¬ 

ing almost exclusively from the British Isles, they arrived more and 

more from distant dominions and foreign countries. Among the 

chief contributors have been Australia, New Zealand, South Africa, 

Canada, United States, India, China, Japan, Egypt, and the Euro¬ 

pean continent. And the quality of the students has not suffered 

but improved. Probably the very fact of journeying from the other 

side of the earth may be taken as an indication of exceptional zeal 

and initiative. Besides, such long voyages need usually some power¬ 

ful support, both official and financial, which is only forthcoming 

for such students as appear likely to distinguish themselves. 

In directing the work of these research students, there arises a 

choice between two opposite types of procedure, a choice that has 

probably been fateful not only for their scientific output but also 

for my own. With the one manner of procedure, the student re¬ 

ceives every encouragement to select his topic of investigation for 

himself; and then he is urged to carry it out as far as ever possible 

on his own initiative and resources. With the other procedure he 

instead receives throughout much more help; the director of the 

laboratory suggests to him the topic of research, and then continues 

to collaborate with him. At first sight, everything seems to speak 

for the former plan. The responsibility thrown on the student 

would seem likely to call forth his best endeavors. And his achieve¬ 

ment of success under such stern conditions of independence should 

enhance his self-reliance and his originality. And as for the director, 

he certainly is spared an infinity of pains. But there is another side 

to the picture. In most cases, the would-be investigator has no 
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marked preference for any topic in particular. Or, if he has one, it 

is usually based upon ignorance; he does not know what sort of work 

the research will involve; nor does he realize what sort of results 

may fairly be expected; indeed, a topic chosen by an inexperienced 

person is only too likely to fail to yield any significant results at all. 

And then, when the student is allowed to start working with the 

maximum degree of independence, the all-too-common upshot is that 

he wastes an immense amount of time to no purpose, and the result 

of this is not self-reliance but discouragement. Moreover, even if 

he does pursue his way with a modicum of success, his interest is apt 

to be starved by lack of contact with whatever else is going on in the 

same laboratory. 
Moved by such considerations, I have myself preferred an avoid¬ 

ance of either extreme. Whilst always impressing upon the student 

that he is free to choose his own topic so long as he does so on his 

own responsibility, I have carefully set forth to him the scientific 

situation, the lines of research that were likely to prove most fruitful 

in general, and also the directions that were most favored by the 

special knowledge and particular conditions prevailing in our labora¬ 

tory. In this manner, the question as to whether the choice of topic 

should be made by the student or by the director solves itself auto¬ 

matically; both choose the same thing. Further, the whole work of 

the laboratory acquires an organic unity. The interest of each re¬ 

search tends to enhance that of all the others. This consanguinity of 

the different topics investigated brings the students into stimulating 

intercourse, not only with all the staff, but also with one another. 

Still more striking is the increase in scientific value of the total 

output. Each research supplies some particular stone towards the 

final erection of one general edifice. 

An obvious corollary from this manner of working—and in fact 

the chief reason for my describing it here—is that the credit of the 

scientific results ought, in fairness, to be more or less pooled. If 

much that has been published over the signature of my students has 

really had its source in suggestions from myself, on the other hand, 

much that has appeared in my own name—indeed, probably a far 

larger share than I myself have any idea of—really owes its inspira¬ 

tion to them. Hence it is that in giving any account of the results 

achieved, I prefer to use, so far as literary and grammatical considera¬ 

tions permit, the first person plural rather than singular. 

The indebtedness thus acknowledged to my students holds far 
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more still towards my colleagues. Thus, Flugel has been my right 
hand in the laboratory almost from the beginning. Aveling not 
only helped there for several years, but even after acquiring his own 
independent department (at King’s College, University of London) 
has always continued to be the most sympathetic, wise, and intimate 
counsellor I have ever had. Wynn-Jones also worked with us for 
several years, before he too obtained an independent post (University 
of Leeds), and to his insightful and precious cooperation I gladly 
acknowledge my debt. Bernard Hart I am proud to claim as having 
at one time been both my student and my collaborator. With Burt 
also I have had the honor of some formal and much informal colla¬ 
boration. Finally, in the last year or so, I have benefitted very 
greatly from the collaboration of Holzinger. All these helpmates 
I would like to include—though by no means sure how far they 
would like it themselves!—when in the following pages I write of 
“we” and “us.”- 

Relations to the United States 

At a very early stage of the above-mentioned work in London, 
my chief foreign interest began to shift over from Germany to the 
United States. In the former country, partly owing to the political 
situation, and perhaps still more so to a national idiosyncracy, ade¬ 
quate notice is not easily accorded to scientific work done elsewhere; 
or not, at any rate, until after the lapse of a century or so. In my 
own case, for instance, most of those present-day writers who are 
good enough to quote my work mention exclusively a very small 
contribution made by me in the German country and language as 
far back as 1906! Indeed, it has come about that much of the 
present utterances there on the whole subject of human ability and 
“intelligence” are painfully suggestive of Rip Van Winkle. 

The Americans, on the other hand, besides vigorously cultivating 
psychology themselves, have been keenly alive to its development 
elsewhere. Their reaction to the work emanating from us was at 
first that of opposing it tooth and nail. But opposition, unlike 
apathy, only helps a good cause; feeble fires may be blown out by 
the wind, but strong ones are made the stronger. And, as we shall 
see later on, the chief support for our work, no less than the original 
opposition to it, was contributed chiefly by Americans. 

I cannot refrain from adding my appreciation of the fact that all 
this scientific intercourse with the States has brought in its wake 



310 HISTORY OF PSYCHOLOGY IN AUTOBIOGRAPHY 

much personal intercourse also, including three visits to the country. 

Many are the qualities I have learned to prize there. The very ex¬ 

emplar of hospitality is presented by the whole-hearted welcome with 

which all Americans—save only the immigration officer!—extend to 

their visitors. A revelation of the right democratic spirit is afforded 

by the frank level friendliness with which persons of all positions in 

life meet together. A veritable lesson in social technique especially 

needed on British soil—is furnished by the sunny uninhibited man¬ 

ners with which even strangers “mix.” And, under all this light, 

bright surface, one feels an energy of purpose and an ethical en¬ 

thusiasm which—far more than their broad lands and countless 

dollars—render this people the most potent and even the most alarm¬ 

ing of modern times. 

“Ideo-presentation,” A Research That Failed 

So far, this story of my work has been oriented by dates, places, 

and persons; the description has been external rather than internal. 

But from now on we may proceed more lucidly along the main lines 

of scientific endeavor, taking each line in turn. 
The one to which I devoted myself first of all—even before enter¬ 

ing into military service—was adopted in my abhorrent recoil from 

the sensualistic doctrines. Its fundamental aim was to overthrow 

the dogma that all thought consists essentially of “images.” Any 

such proposition was in absolute conflict with my own experience, 

seeing that in my case such images—whether of vision, sound, 

touch, movement, or any other kind—were almost entirely absent. 

Nor were the images in my case replaced by anything of a verbal 

nature; my thinking was mostly not only imageless but even word¬ 

less. To the mental stuff that really was the vehicle of my thinking 

I gave the name of “ideo-presentation.” This was intended to dis¬ 

tinguish it, on the one hand, from “presentations” in the sense of 

actually present sensations, and, on the other, from “representations” 

in the sense of those more or less ghostly revivals of sensations which 

have been called “mental images.” 
This “ideo-presentation,” then, was the first thing that I ever 

attempted to investigate. About it, I continued to amass observa¬ 

tions in a patient though desultory manner for twenty years. Then 

came my downfall. Chancing finally upon the works of Husserl, 

I discovered that in these the cream of my results had been fore¬ 

stalled. So all my accumulated material went perforce to the scrap 

heap. 
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Nevertheless, I followed up the fate of the topic with lively in¬ 

terest. For in this fate I cannot but see one of the tragedies of 

psychology. A long series of researches—notably by Biihler, Ach, 

T. V. Moore, and Aveling—seemed to demonstrate beyond all rea¬ 

sonable doubt that this ideo-presentation, or as it is now generally 

called imageless thought, certainly exists. Even more conclusive 

has appeared to be the objective evidence supplied by Betts, Carey, 

Thorndike, Ballard, Martin, and Aveling, which showed that no 

excellence of images either their vividness, or their steadiness, or 

their completeness had any correlation with excellence of thought. 

The tragic element enters upon the scene in that all this seemingly 

overwhelming evidence has produced little or no effect upon those 

who had been asserting the opposite. The trouble is not merely that 

the two parties remain obstinate—this would be nothing uncommon 

in any science but that the grounds they give are so discreditable 

to psychology; each side roundly accuses the other of fundamental 

incapacity to introspect! Such an attitude would seem to bar the 

way even to further investigation of the matter. Another sinister 

aspect of the controversy is the fact that the taking of the one side 

or the other obviously depends in large measure upon merely sub¬ 

jective influences. The leaders of the party championing the images 

are almost always persons endowed with these in rich measure. 

Conversely, those who deny their importance are usually those who 

are nearly destitute of them. The evil dominance of suggestion in 

the dispute is further evidenced by the fact that almost all young 

psychologists trained in a laboratory where the presence of imageless 

thought is denied by those in authority are surely led to assert that 

they, too, can find none in their experience. Just the opposite con¬ 

clusion is reached by those who are trained in the opposing camp. 

This singular deadlock extends its pernicious effects in several 

directions. To it, for instance, I would ascribe much of the present 

deplorable confusion in the psychological usage of the term “mean¬ 

ing. For what is usually denoted by this name in sensory percep¬ 

tion seems to me to be really little else than its “ideo-presentational” 
constituent. 

Psychology, Ancient and Modern 

Whilst others—with such unsatisfactory results—were endeavor¬ 

ing to settle among themselves whether thought is or is not reducible 

ultimately to a stream of images, my own main activity was trans 
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ferred to the work of Husserl. Surely, I argued, the great need 

of psychology is that its present crude descriptions should be 

replaced by some such finer delineation as that which was being 

taught by this sage of Gottingen. But, frankly speaking, my efforts 

in this direction were disappointing. T he general re-expression of 

mental experience in the terms of Husserl—with or without at¬ 

tempted emendations of my own—did show itself to be quite feasible, 

and even to result in a greater descriptive exactitude. But, besides 

being much more cumbrous, this new version never seemed to lead 

anywhere; it threw no helpful illumination, that I could see, upon 

any of the problems in which anyone is interested. 

Baffled in this direction, I tried to console myself with a glance 

at the psychological literature of earlier times. It would be gratify¬ 

ing, I thought, to see how the present state of psychology—open to 

criticism as it might be—had at any rate left far behind it the state 

reached by our ancestors. I expected to smile at their old obsolete 

psychological notions as one does at old maps, or even old anatomical 

or physiological books. The result was an unpleasant shock. As 

regards the sense organs, indeed, the ancients lay far behind us. Of 

course, moreover, the concept of evolution was much less conspicuous 

formerly than at present (though by no means absent even in very- 

ancient literature). But for the rest, the older writings, far from 

having become obsolete, seemed quite as alive as the modern ones. 

In the English language, for instance, the works of neither Hamil¬ 

ton, nor Porter, nor Brown, nor Stewart, nor Reid, nor even Locke 

seemed to me to have been fundamentally superseded by those of 

James, or Ward, or Stout. Similar conclusions were reached about 

the writings in foreign languages so far as known to me; this in¬ 

cluded German, French, and Italian. 

Even greater was my surprise when I went still farther back and 

ventured into the psychological literature of the Middle Ages. For, 

instead of the sterile artificialities which I had been led to expect 

here, I actually came upon writings—notably those of Thomas 

Acquinas—in which half of the troubles of modern psychology ap¬ 

peared to have been already met and overcome. To some purpose, 

after all, had these forebears of ours found their delight, not in con¬ 

tests of cricket or baseball, but in those of debate. We cannot credit 

them with making any important accumulation of facts, but they did 

wonderfully clear up the chief concepts and eliminate many dan¬ 

gerous fallacies. 



C. SPEARMAN 313 

From all this study I set myself to compose a general account of 

psychology ancient and modern. And this I have been developing 

ever since. But various circumstances have delayed its publication. 

“Noegenetic Laws” 

About the same time as these historical studies, I started upon a 

new positive research in place of the ill-fated inquiry into “ideo- 

presentation.” Here I reaped for the first time some manifest 

benefit from my schoolboy studies of J. S. Mill. Shallow as had 

seemed to me his psychology, at least he had graven in my mind the 

conception of science as founded upon laws. I could not but agree 

with him that these have the office of explaining how observable 

facts accompany and follow one another; in this way they make these 

facts amenable to diagnosis, prognosis, and control. If I dissented 

anywhere from Mill, it was in cherishing the further ideal that such 

laws should be rational; that is to say, besides stating what goes with 

or follows what, they should also indicate that this occurs by the 

very essence of things. Here, then, in fundamental laws it now 

seemed to me was the thing of which psychology stood in most 

vital need; these were what it must obtain, if ever it was to become 

a genuine and progressive science worthy to stand alongside of the 

physical sciences. Not that this was a new discovery on my part. 

It had been announced by many psychologists before my time, and 

even before Mill. Very notable had been the words of Hartley4 

and Hamilton.5 Still better known had been those in which the 

most successful of all modern expositions of psychology—that of 

James—reserved for its final page the formal utterance of its own 

damnation; declaring that for lack of laws psychology was “no 

science” but only “the hope of a science.” 

Despite this reiterated demand for the laws, however, only one 

serious attempt, so far as I knew, had been made to supply them. 

Laws of a sort had been (and still are) peppered freely enough over 

the pages of psychology. But in only one case had they even a 

semblance of constituting a fundamental and exhaustive system. 

This outstanding exception had been furnished by the great doctrine 

of associationism, as first developed in England, and then diffused 

over into all other countries. But unfortunately just this associa¬ 

tionism, as has been said above, was in other respects altogether in- 

*Observations of Man, 1791, p. 1. 
5Lectures on Metaphysics, 1865, Lecture 12. 
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acceptable. The so-much-needed laws, then, were still to find. 

Here was a problem indeed! A sphere of such alarming magnitude 

and bristling with such difficulties and dangers, that angels might 

well have feared to tread it. With a courage largely due to ignor¬ 

ance, I ventured to rush in. 
My enterprise started out from the solidly founded theorem that 

the associationists had ignored the mental power of knowing relations. 

Bain and others did, indeed, talk at great lengths about what they 

called “relativity.” But this really concerned the relation of per¬ 

cepts, which is a very different thing from the perceiving of relations. 

The latter would have upset their whole doctrine; since this asserted 

that mere sensing, associating, and reproducing accounted for all 

knowing whatsoever. Even those psychologists, too, who were most 

averse to associationism and most favorably inclined towards a much 

more delicate analysis of the operations of knowing, had nevertheless 

still accorded to this power of knowing relations an extraordinarily 

scant notice. Of course they had never been able—any more than 

anyone else, even the associationists—to avoid incidental allusions to 

this power whenever perception or thought was mentioned at all. 

For does not an awareness of relation manifestly occur when, say, a 

child observes that his share of the cake is smaller than his brother’s, 

or when the politician declares that he alone can save the nation? 

But all psychologists alike seem to have been unable to see the wood 

for trees. The very fact of their cognizing relations so incessantly 

and ubiquitously had led them to take this event for granted, instead 

of putting it into the forefront of their psychological theory. 

From relations it was easy enough for me to ascend to the con¬ 

siderations of “forms.” For all things, physical or mental, are said 

to possess a form just insofar as the relations between their con¬ 

stituents fall into an orderly system. 

Further study showed that the operation of cognizing relations or 

forms admitted of certain interesting variations. Conspicuous here 

is the contrast between the two types of procedure which have been 

called “synthetic” and “analytic,” respectively. The former has 

also been described as a movement from parts to wholes, the latter, 

as one from wholes to parts. An instance of the former or syn¬ 

thetic case is when, after having looked through a list of names, we 

suddenly become aware that two of them are the same; in this way 

the two names, from having been comparatively isolated from one 

another in our mind, are put together or synthesized into a pair. 
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The reverse case might occur if the two identical names were shown 

to us side by side originally; these we might perceive as a pair to 

begin with (seemingly, at any rate) ; then either name could be con¬ 

sidered in itself and apart from its duplicate, by means of subsequent 

analysis. When the two things are seen in relation from the very 

beginning of the perception, they and the relation appear to be more 

blended together; the relation is more vividly perceptual (anschau- 

lich). To many psychologists, the distinction between the two 

types of procedure might seem to be otiose and futile. In truth, 

however, a failure to grasp the connection between these two types 

has been the cause of much of the present trouble in psychology 

(notably, with reference to the various schools of Gestalt). 

In this fact of cognizing relations, familiar to me long before 

even visiting Germany and, indeed, already constituting one of 

the main sections of my youthful work on ideo-presentation—I be¬ 

came more and more certain that I had in my hands at least one 

of the fundamental laws which I was seeking. But I was obliged 

to admit that it could not be made to cover the domain of knowing 

completely; no, not even when all kinds and degrees of associative 

reproduction were added to it. For the life of me, however, I could 

not discover what was still missing. Scarcely a day passed but that 

at least a few moments were given up to wondering as to what could 

possibly be the required supplementary law or laws? 

Then at last—as sometimes a long-standing and all-obscuring fog 

suddenly lifts its veil and discloses a smiling landscape—so my 

mental view most unexpectedly cleared up, in a moment, it re¬ 

vealed that which I had for so many years been vainly seeking. 

The credit for the revelation was due to a chance traveling com¬ 

panion in a railway train. He was the commander of a training 

station for submarine officers. The Admiralty had assigned to me 

the task of supplying him with useful suggestions from the stand¬ 

point of a psychological expert! With this aim, I had told him 

that in submarine situations, as in all others, the essential require¬ 

ment was that the situation should by virtue of reproduction evoke 

in the person’s mind an effective plan of action. To do this, I said, 

nothing was needed but to establish an association between the two, 

perceived situation and effective plan of action. About the perceiv¬ 

ing of situations, I had plenty to say; the whole cognition of rela¬ 

tions and forms was relevant. But about reacting, I was only on 

the level of the associationists, reflexologists, behaviorists and hoc 
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genus omne. And from this position I was at once ignominously 

dislodged by my Naval friend. For he answered back that in sub¬ 

marine warfare the situations were very often new, so that the plan 

of behavior would have to be new also; any mere reproduction of 

what had been done on previous occasions could only lead to disaster. 

Then at last in my quandary the long awaited “brain wave” arrived. 

My friend was obviously right, that the plan of behavior could not 

well be merely reproductive. Nevertheless it appeared to me that 

something even in the most original behavior really was reproduced 

from former experiences; namely, the relations, form, or method. 

If this was so, then old relations applied to a new situation were 

capable of generating a new plan of behavior. Here, in such genera¬ 

tion of new behavior, was indeed a wonderful achievement! How 

broad, I asked myself, was its scope? Was it no more than an 

isolated curiosity? Or did it possess a large and important field of 

application ? Could it by any possibility extend over the whole 

range of cognition, and thus supply a law coordinate to that of 

educing relations? All these thoughts ran through my head in the 

stretch of time that it would take you to light a match. I no longer 

remember how I replied to my companion, but only that I ungrate¬ 

fully longed to be alone. I had come upon a treasure chest and 

was impatient to see what was in it. 

Thereafter my work passed on into a very different phase. This 

lasted about as many years as the preceding one, and was far more 

strenuous. But it was no longer an almost hopeless battering against 

immovable barriers. Instead, there were now fresh advances made 

every day; and, to boot, with perfect confidence that this would 

be so. 

One great task to be executed was a fundamental comparison 

of this newly founded process with the so long familiar one of cog¬ 

nizing relations. Profound were discovered the resemblances to be; 

but no less profound, the contrasts. A simple example of the two 

processes, old and new, may be taken from music. Sound the notes 

c and g. Any person with a musical ear can perceive that the 

interval between them is that of a “fifth”; this is the old process, 

that of perceiving relations. Now, sound any note and ask the 

person to imagine another note a fifth higher. If musical, he will 

be able to do so and this will be the new process of which we have 

just spoken. From sensory perception let us go on to thought. An 

example of the old process of cognizing relations is at once given to 
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us by the well known mental test, where the testee is presented with 

the names of two qualities, say “good” and “bad,” and is asked to 

state whether they are the same or opposite. For a parallel example 

of the new process, we can use the same test with a modification; 

the subject is now given one quality and a relation, “good” and 

“opposite”; and he is asked to state what other quality stands in this 

relation to the first or given quality. 

Symbolically, the two processes may be indicated by the Figures A 

and B, respectively. The drawn-out lines denote the elements given 

originally, whereas the dotted lines denote the additional element 

evoked finally. The circles stand for relations, whilst the squares 

-are the things related. 

A. Educing of Relations B. Educing of Correlates 

For convenience in describing these two processes, we may re¬ 

member that in ancient literature any items in any relation to each 

other were often called the “fundaments” of this relation. If our 

first process, then, be taken as that of educing relations, the second 

can be called the educing of correlative fundaments, or, more briefty, 

the educing of correlates. 

At this point, the whole investigation entered upon yet another 

phase. Firmly as might be established these two processes with their 

corresponding laws, there was nothing yet to indicate that they were 

laws of the kind really needed by science; namely, such as to con¬ 

stitute a system which exhaustively covered a large and definite 

domain of mental events. In what domain, I had to ask myself, 

lay those two laws which I had obtained? Clearly, they both dealt 

with the generating of items of knowledge not (necessarily) known 

to the person before (the dotted parts of Figures A and B). Fur¬ 

thermore, this knowledge seemed to be gained by self-evidence; for 

instance, whoever understands the meanings of the words “good” 

and “bad” can thereupon without any further evidence, assert that 

the two qualities are opposite to one another. In place of “self- 

evident,” one may call such knowing without further reference “in- 
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tuitive,” or “noetic” (from the Greek Uoii';). As a word to com¬ 

bine these two characteristics of “generative” and “noetic,” our laws 

could be called “noegenetic.” Our question, then, resolved itself into 

asking whether or not our two laws accounted for the entire domain 

of noegenesis. 

The answer was a decisive negative. Both the one and the other 

law only showed how the mind can pass from two elements already 

given to a third and new one. Obviously, some explanation was still 

required of the elements thus assumed to be already given. At least 

some additional law had still to be discovered. 

Without attempting to describe here the course taken by this 

further investigation which showed itself to be needed, I will plumply 

give its eventual upshot. This was the following additional process 

and law, third in order of discovery, though first of the three by 

logical and genetic priority. Expressed crudely in familiar lan¬ 

guage, it is that “the mind tends to know its own experience.” 

As to the many difficulties raised by this law (e.g., by the problem 

of sensation) and the many illuminations shed by it (e.g., on the 

problem of subconsciousness), reference must be made elsewhere.* 6 

For the purposes of our present account, the great question was as 

to whether—with this addition—the noegenetic system was at last 

complete. Was it so complete as to include every case of evoking 

any new item into the mind and every case of knowing anything 

with self-evidence? The conviction at length forced itself upon me 

—the most emotional event throughout my intellectual history— 

that this was so; that nothing more was needed. Look where and 

when I would, not a single case could I discover of any new item 

entering into the content of mind, or of any self-evidence occurring, 

that could not be expressed in terms of the three preceding laws. 

Nor, so far as I know, has even an attempt to demonstrate any such 

exception been seriously made by anyone else. This, then, was the 

supreme merit that I ventured—still with much diffidence and many 

reservations—to claim for the three laws. It was not that any one of 

them (even the eduction of correlates) possessed any peculiar merit 

by itself. It was that the three conjointly constituted a system cover¬ 

ing exhaustively the whole domain of generation and self-evidence 

(as explained above). 

Although with the establishment of these three laws my mission 
__ i 

6Nature of ‘Intelligence’ and Principles of Cognition. (2nd ed.) 1927, 
Chap. 4. 
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had achieved its climax, there still remained much to do; but from 

now onwards the sailing was in smooth waters. One indispensable 

further task came from the fact that the said three laws suffered 

from the limitation of being only qualitative; they stated the condi¬ 

tions under which there is a tendency for the knowing processes to 

occur; but they did not attempt to set forth quite another matter, 

the conditions under which the tendency becomes actualized. In 

other words, this set of qualitative laws had to be supplemented by 

an additional set of quantitative ones. These latter, fortunately, 

gave very little trouble. In a single afternoon the whole set could 

be formulated as a provisional draft. And, to my own surprise, this 

first draft has never afterwards needed any change.7 In all, the 

laws were five in number: those of constant output, of retentivity, 

of fatigue, of conation, and of primordial potency. But for a 

description of these reference must be made elsewhere. 

The whole noegenetic theory was complete early enough to present • 

in my academic courses of 1920. Another couple of years served to 

work through it critically several times and also to induce others to 

examine it. In 1922 it was published by Macmillan (London) 

under the title of The Nature of Intelligence and the Principles of 

Cognition. 

Herewith the tale of the noegenetic theory might seem to be 

ended. If we grant that the system of laws is true and that it is 

complete, what more remains to say? There remains, at any rate, 

that it should be scientifically useful. This last requisite, it will be 

remembered, was the rock upon which my attempts to follow along 

the lines of Husserl’s work had come to wreck. And, on the pub¬ 

lication of my own work, a friendly critic, Carveth Read, at once 

told me that his high estimate of it was subject to two reservations. 

The first was ironical. He wrote: “How the Principles work out 

will surprise everyone and delight the disinterested. It will not 

delight everybody.” But his other qualification was to the effect 

that, in the long run, the work must stand or fall by its degree of 

scientific fruitfulness. Another and less friendly critic carried this 

second reservation farther still; he declared outright that the Prin¬ 

ciples might possibly have academic or logical interest, but for prac¬ 

tical purposes they were foredoomed to be useless. 

That, however, was something to be decided only by experience. 

And as a matter of fact, it was decided in just the opposite way. 

’IbidChap. 9. 
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A very large number of researches undertaken since the enunciation 

of these laws have owed to them both original inspiration and eventual 

success. To see how such inspiration actually arises, take as 

example the investigation of “error.” The three noegenetic laws 

are, by their essential characteristic of “self-evidence,” debarred from 

directly causing error of any kind or degree. And as these laws 

claim to include all entering of ideas into the mind, save only that 

due to reproduction, the inevitable inference is that all errors con¬ 

sist essentially in reproductions. But from this there can be drawn 

many further conclusions. For instance, one can infer that, by 

taking the various manners in which reproduction occurs, one will 

obtain a complete enumeration of the sources of error. All such 

theoretical inferences supply material to verify by experimental re¬ 

search. And the actual result (with Bradley and myself) has been 

to corroborate them very fully.8 

Among other cases where research has been mainly inspired by 

the noegenetic system of laws, we may quote in particular those of 

Edwards on memory, of Fowler on conception, of Gopalaswami on 

motor learning, of Laycock on adaptability to new situations, of 

Menon on reasoning, of Simmins on learning foreign languages, of 

Shendaker on formal training, of Cox on mechanical ability, of Line 

and of Fortes on intelligence in sensory perception, of Hargreaves on 

imagination, of Hamid on mental tests, and of Seymour on the per¬ 

ception of the blind. 

To such researches done in our own laboratory must be added 

many others similarly inspired elsewhere. Topmost among these 

towers the recent book of Aveling on The Psychological Approach 

to Reality.9 And, besides all these definite inspirations of particular 
researches, comes what is more significant still; this is the manner in 

which the noegenetic theory has been the means of developing and 

illuminating the whole doctrine of mental abilities, to which we 

will shortly turn. On the whole, then, I do venture to claim that 

this theory has already made good in the supreme test of scientific 

fruitfulness. 

A word may be appended as to how the theory has been received 

by the general psychological public. By a considerable number of 

leading authorities it has been accepted with conviction and even 

with warmth. Much commoner, however, has been the prudent 

BJ. Gen. Psychol., 1928, 1. 
"Publ. Univ. of London Press, 1929. 
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attitude of “waiting to see how the cat will jump.” The claims 

made were so large that most writers preferred not to commit 

themselves until they had heard what others had to remark. As for 

actual antagonism to the theory, this seems to have been almost con¬ 

fined to two sources. One of these has been the Berlin school of 

Gestalt. This opposition seems to be of little importance, seeing 

that it has been based, in part upon merely verbal confusions, and 

in part upon the frankly declared policy of this school to be “not 

interested” in anything but their own work. The other line of 

opposition is very different and has been taken up by many eminent 

psychologists of very different schools. It is directed specially against 

the concept of “energy” being applied to mental events to explain the 

constant output. But even this resistance to the theory is much less 

fundamental than it seems; for it has greatly overrated the degree 

that the concept of energy really enters into the theory. In truth, 

this concept has been introduced only as a convenient working hy¬ 

pothesis. It could be cut clean out of the picture (as could, indeed, 

physical energy out of physics) without thereby altering one iota of 

the theory otherwise. As regards the desirability of thus cutting it 

out, however, the situation has just been wonderfully transformed. 

Hitherto, the most solid-seeming objection to it has been its conflict 

with the current view of the physiology of the central nervous sys¬ 

tem. But this very view would appear to have now received its 

death blow from the revolutionary work of Lashley. In its place 

has come a new view, wherein the concept of a psychophysical energy, 

far from being rejected, is imperatively required.10 

Theory of Factors: “G” and “S” 

Here, then, in thus providing psychology with a system of funda¬ 

mental laws, has run the main current of my life-work. But almost 

the whole time there has been flowing alongside of it, and eventually 

has merged with it, another stream of but little less importance. 

Between the two there is this difference, however, that, whereas 

the one just recorded ran its course and gathered its strength 

within the quiet communion of our own laboratory, the latter of 

which I have now to speak brawled along noisily enough. For it 

was published abroad in a series of writings spread over a quarter 

of a century. It thus presented an ample target for criticism—and 

received this without stint! 

The beginning of this second line of activity goes back to about 

“See footnote 3. 
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1901, during my stay in Guernsey and England, between the first 

and the second visits to Germany. One day, inspired by Galton’s 

Human Faculty, I started experimenting with a little village school 

nearby. The aim was to find out whether, as Galton had indicated, 

the abilities commonly taken to be “intellectual” had any correlation 

either with each other or with sensory discrimination. The intel¬ 

lectual abilities I measured by the children’s school marks in various 

subjects; the sensory discrimination, by a musical “dichord” of my 

own contrivance.11 The reply of the experiment was prompt and 

decisive; all the mental powers measured did obviously correlate with 

each other in considerable degree. 

But hastily as I had embarked upon this investigation, I fell to 

brooding long over the results. Not satisfied with noting that the 

different abilities correlated considerably, I wanted to know how 

much. With great labor, I evolved an elaborate theory of “correla¬ 

tion coefficients” by which the degrees of correlation could be defi¬ 

nitely measured. Then, too late, I began to search for previous 

literature on the subject and found that the greater part of my 

correlational theory had already been obtained—and much better— 

by other writers, especially by Galton and Udny Yule. Here again, 

then, a great deal of work had been wasted and much believed 

original discovery was, as such, regretfully scrapped. 

My belated consultation of previous literature provided me with 

another surprise. Among those who had entered the field before 

me—although I knew it not—has been Cattell. This investigator 

had not only, unlike myself, made himself acquainted with the newly 

discovered correlational coefficients, but had even pushed so far as 

to apply these to mental abilities. But, to my amazement, I found 

that his results had been just the opposite to mine; for with him the 

different abilities did not appreciably correlate with one another. 

Had I seen his work earlier, I should certainly have thought the 

matter disposed of and should never have started my own work in 

this direction. 

Since the conflicting results were there, however, they had at 

least to be explained. And after much pondering over them, I had 

at last a happy thought which embodied itself in the concept of 

“attenuation.” This means that the correlational coefficient be¬ 

tween two abilities (or other variables) suffers a spurious decrease 

uSold by Zimmermann, Feinmechaniker, Leipzig. 
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of apparent size from the (random) errors of measurement in¬ 

volved. A method was devised for determining the amount of this 

spurious decrease, so that allowance could be made for it. The up¬ 

shot was to show that such decrease was quite sufficient to account 

for the lowness of the coefficients obtained by Cattell; and in this 

way the seeming contradiction between us was happily dissipated. 

But this same discovery of “attenuation” had another and less 

pleasant consequence, an embroilment with Karl Pearson. On the 

basis of correlation coefficients, he had just previously announced 

that mental and physical characteristics were inherited in equal 

degree. But on my now making due allowance for attenuation, it 

turned out that his results, if they could be trusted otherwise, really 

proved that the two kinds of characteristics must be inherited very 

unequally! But then his results were shown to suffer from another 

further disturbance no less momentous, which was called that of 

“irrelevant factors.” This second disturbance happened to act in 

the opposite direction to the other one, so that Pearson’s two great 

errors conjointly led to an approximate truth.12 Unfortunately, 

these rectifications of Pearson’s results would seem to have been 

taken by him (unlike Cattell) in an unfriendly spirit; and to this 

may be attributed much of his action ever since. 

To go back to my little experiments in the village school, not 

only were my correlations large, but their magnitudes were noticed 

to have systematic inter-relations. At first, this system used to be 

described as “hierarchical,” because it was such as to allow the table 

of correlations to be arranged with the highest values in one corner 

and with the other values regularly decreasing in both horizontal 

and vertical directions. Later and more exactly, the system has 

been called “equiportional.”13 At the present day, the most usual way 

of indicating this same system is by saying that the “tetrad differ¬ 

ences” tend to be zero.14 

The next thing, obviously, was to verify this system by experiments 

in several other schools. I was then faced by the problem of ex¬ 

plaining it. And here another happy thought came to the rescue. 

Aided by the concept of attenuation, proof could be furnished that 

such a system must needs occur whenever each of the abilities at 

issue is the compound result of two factors, of which the one is 

“See Amer. J. Psychol.,, 1904, 15, pp. 72 ff. 
“See Dodd, “The theory of factors.” Psychol. Rev., 1928, 35. 
“See Spearman and Holzinger, Brit. J. Psychol., 1924, 15. 
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common to all the abilities, whereas the other is specific to each 

different ability. Herewith was born into the world an extraordi¬ 

nary source of discord and labor, but also, let us hope, of progress. 

It has been called the “Theory of Two Factors”; or, in more 

general terms, that of “Factors.” 

The vital importance of this theory began to be disclosed when a 

further advance was made. As so far mentioned, evidence had only 

been brought that the analysis of each ability into the two factors 

was theoretically possible. There soon followed a device by wdiich 

the analysis could actually be performed, and thus the general factor 

could be measured. This could be done, it was shown, simply by 

measuring promiscuously any large number of different abilities and 

pooling the results together. In such a hotchpotch of multitudinous 

measurements, the specific factors must necessarily—since they vary 

randomly from one measurement to another—tend in the average 

or mean to neutralize one another. Whereas the general factor, be¬ 

ing in every measurement just the same, must in the average more 

or less completely dominate. Accordingly, the average (or other cen¬ 

tral value resulting from the pool) must approximate towards being 

a measure of the pure general factor. In such wise this principle 

of making a hotchpotch, which might seem to be the most arbitrary 

and meaningless procedure imaginable, had really a profound theoret¬ 

ical basis and a supremely practical utility. To emphasize that such 

a measurement of the general factor by means of a hotchpotch wras 

the chief result of my whole investigation, this was entitled “ ‘Gen¬ 

eral Intelligence’ Objectively Determined and Measured.”15 And as 

the publication took place early in 1904, I cannot agree with the 

statement made by Kelley, that the concept of “general intelligence” 

as something measurable was first put forward by Binet, and in 

the year 1908.16 

With this publication, the fat was in the fire. For the doctrine 

reigning almost unchallenged at the time was that of mental 

“faculties.” Typical among its champions, Binet had long been 

busily measuring such faculties as “imagination,” “memory,” “at¬ 

tention,” and the like. Altogether remote from him lay any such 

idea as that of a measureable “general” intelligence. And still more 

remote was any such idea from the only other doctrine then at all 

1BSee Amer. J. Psychol., 1904, 15, pp. 202 ff. 
'"Annie psychol. 
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widely held; this was the view of Thorndike, that the mind possesses 

an infinite number of abilities all mutually independent. 

Now, the reactions of these and other psychologists to the new 

Theory of Two Factors, and to its practical “corollary of the hotch¬ 

potch,” were strange enough. Most important was that of Binet, 

who theoretically continued to profess his old doctrine of faculties, 

but tacitly and practically adopted the hotchpotch procedure, utterly 

discordant though it was with his cherished faculties. He and 

Simon incorporated this hotchpotch procedure in their celebrated 

scale of tests published in 1905; this was composed of a great many 

promiscuous tests and was said to discover the subject’s “level,” 

which is only another name for his mean result at the different tests. 

The instant success of this scale overwhelmed all opposition. Even 

Thorndike could not stand out against it. He, too, indeed, seemed to 

hold theoretically to his formerly professed doctrine (of independent 

abilities), but practically he threw himself into the construction of 

scales on the hotchpotch principle. As for the rest of the con¬ 

temporary psychologists, who did not follow the theories either of 

Binet or of Thorndike—and perhaps neither knew nor cared what 

theory they did follow—these, too, in practice at any rate acted in 

the same way. There was thus the curious spectacle of everyone 

enthusiastically adopting the hotchpotch procedure, and yet no one 

making even a pretence at understanding why he did so! Worse 

still, those of them—belonging mostly to the school of Thorndike— 

who did concern themselves with the Theory of Two Factors tried 

to show that the hierarchy failed to occur; they were naively un¬ 

conscious that if it really failed, then all their testing was without 

any foundation. 
This amazing situation lasted until as late as 1914, when it was 

made even worse by further opposition to the Doctrine of Two Fac¬ 

tors on exactly the opposite ground! Whereas the previous objection 

had been that the hierachical arrangement did not actually occur, 

Thomson now announced that ordinarily it could not help oc¬ 

curring on purely statistically grounds by the very nature of correla¬ 

tional coefficients; it therefore could have no real significance. 

For my own part, I was all this time torn between different urges. 

Naturally, I wanted to take up arms to defend the Two Factor 

Theory against these attacks upon it. But also I longed to push 

on further and explore the vast new field to which this theory had 

opened the way. And yet a third alluring task was to join in with 
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all the other psychologists who were exploiting the hotchpotch scales 

in actual practice, educational, industrial, and medical. This last 

kind of work, however, I temporarily renounced. Among other 

reasons, the practical application of tests necessitates their standardiza¬ 

tion ; and standardization spells scientific stagnation. With the two 

other tasks, I was very busy, producing between 1904 and 1927 no 

less than twenty-two papers on the topic. Several of these wTere 

done in collaboration with colleagues, notably Krueger, Hart, and 

Holzinger. There must be added still more numerous researches 

carried out by my students, conspicuous names being Abelson, Bern¬ 

stein, Carey, Dawson, Davey, Gopalaswami, Hamid, Hanlin, Har¬ 

greaves, Kay, Lankes, Magson, McCrae, McQueen, Perara, Phillips, 

Sleight, Slocombe, Strasheim, Webb, Wild, and Wohlgemuth. 

At this stage of affairs, our efforts were blessed with a singular 

good fortune. Among the worst evils in modern psychology is that 

its two halves, called “general” and “individual,” respectively, have 

been irrationally and disastrously divorced from one another. Now, 

we too had developed the two halves in mutual independence; our 

individual psychology had issued from the Theory of Two Factors; 

our general psychology, from the laws of noegenesis. Would the 

two remain, as had happened everywhere else, disconnected from one 

another, or even irreconcilable? To our intense satisfaction, the re¬ 

verse occurred. The two streams of investigation, although so long 

pursued by us independently, proved in the end to be each other’s 

mutual and even indispensable supplements. By far the greater 

number of our illustrations and demonstrations of the noegenetic 

laws have been furnished by the very mental processes used for test¬ 

ing individual differences. Conversely, the nature and significance 

of these mental tests have derived their fundamental explanation 

from the noegenetic laws. In particular, the “g” which is more or 

less accurately measured by every hotchpotch of the tests (whether 

those of Binet or any others) reveals itself to consist really in our noe¬ 

genetic ability to educe relations and correlates. 

It only remains to add that, as the proverbial drops eventually 

wear down even stone, so our unremitting labor for a quarter of a 

century seems now at last to have made some impression upon even 

the most “hard-boiled” of our opponents. Thorndike himself—an 

adversary as tenacious as he is courteous—in his latest and most com¬ 

plete exposition of the topic has, I venture to suggest, adopted tacitly 

the whole general outline of the Theory of Two Factors, including 
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even its mathematical equations.17 And Truman Kelley has in his 

latest book—departing widely from that which he published only two 

years before—gone so far as to corroborate the Theory of Two 

Factors in all his chief results.18 The climax was reached last July, 

when an informal conference held at Chicago to inquire into the 

chief controversial matters in the theory broke up after its fifth 

sitting on the ground that there was no longer any fundamental 

difference of opinion! 
There still remains, of course, an indefinitely large field for further 

research on the subject. But this has now become such as to admit 

of free cooperation. The old painful and unprogressive state of 

affairs, where all the investigators were lined up in opposing arrays, 

has at last become avoidable, and is, in fact, rapidly disappearing. 

Orexis and “W” 

There is one more line of investigation to be recorded here, as 

having absorbed much of our interest and energy. The lines men¬ 

tioned already have been, as it is technically called, “cognitive”; 

that is to say, they have dealt with processes that belong to the 

domain of knowing. This leaves still to consider those which be¬ 

long instead to feeling and striving; or, in the conveniently single 

word re-introduced into psychology by Aveling, “orexis.” For the 

first few years of our work in London, we left these orectic processes 

alone; not by any means because they were taken to be less interesting 

than the cognitive ones, but because their investigation seemed to be 

logically posterior. The study of knowing-—despite what has been 

reiterated by some psychologists to the contrary—does admit of 

pursuit up to a certain point without much reference to striving; 

but to consider striving without knowing is at once an absurdity. 

Moreover, most of the then prevalent orectic psychology appeared to 

us to be of the “green table” or even journalistic order; unsatisfying 

to those who would base all scientific psychology upon definite 

observations and experiments. 

But eventually the success that had attended our new statistical 

tools when applied to the cognitive processes heartened us to venture 

an application of them to the orectic ones also. Accordingly, when 

Dr. Webb asked me to suggest a topic for his doctorate, I drew up 

17The Measurement of Intelligence. New York: Columbia Univ., 1927. 
See also Brit. J. Psychol., 1927, 17. 

18Crossroads in the Mind of Man, 1928. 
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a very elaborate scheme of orectic traits and advised him to get 

these estimated for persons in certain institutions (where he had 

peculiar facilities for so doing) and then to work out the correla¬ 

tions between them. On the scale outlined, the task was of appalling 

magnitude. Yet it was carried through, and in such a masterly 

manner as could not, I believe, have been surpassed by any other 

investigator I have ever met. The results obtained by him suffered 

from their very richness; his correlation table was so immense as to 

bewilder one; it may be likened to a gold mine of which as yet 

only a small corner has been exploited. But even this much has 

been enough to produce a momentous theorem, namely, that here, 

in the territory of orexis, there exists another general factor. Webb 

designated this as “w.” As to its real nature, it has provisionally 

been taken to be that which has given rise to the popular concepts 

of “will” and “self-control.” 

Not only did this excursion from the region of knowing to that 

of character begin to open up the latter region also; it had un¬ 

expected success in relating the one region to the other. For in¬ 

stance, the discovery was made how it happens that, whereas the 

intelligence measured by “g” is of one kind only, popular opinion 

distinguishes several different kinds; as “profound intelligence,” 

“quick intelligence,” “common sense,” or “originality.” Such 

diversified abilities, it now appeared, were really nothing more than 

combinations of one and the same “g” with differences in character. 

Another leading discovery about character was its unexpected con¬ 

nections with mental inertia or perseveration, and this direction of 

research has quite recently had some extraordinary further develop¬ 

ments. 

Another sequel to the work of Webb was a great advance in the 

mathematics of factors by Maxwell Garnett. Originally, the practical 

use of his new formulae did not go beyond submitting Webb’s data 

to reconsideration. But at the present moment, after a lapse of 

several years, there seems every chance of their usage becoming 

very general. For the recent conversion of psychologists to the Theory 

of Two Factors in the case of abilities has created a widespread 

interest in the possibility of applying some such statistical treatment 

to traits of character also, in order to rescue this chapter of psy¬ 

chology from its present chaos of details. Quite a number of promi¬ 

nent psychologists have written to me: in this sense during the last 

few months. 
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Minor Researches 

Besides the three preceding currents of investigation which ended 

by so happily flowing together, as also the early work on “ideo- 

presentation” wdiich terminated in a fiasco, and the historico-critical 

study which at present only awaits its final touches, I have from 

time to time been led into several other researches that had for me 

but subordinate or temporary interest. They may here be disposed 

of in very few words. 

A large proportion have had to do with the perception of space. 

I chose an aspect of this for my thesis towards the Ph.D. at Leipzig; 

not because it presented peculiar attractions for me, but rather be¬ 

cause it presented fundamental difficulties with which I wanted to 

grapple before proceeding further.19 Among subsequent researches 

in the same general field, one attacked the pathological and physio¬ 

logical side, the material being supplied to me by the kindness of 

Flechsig.20 Several other small researches on visual (especially 

binocular) spatial perception arose in connection with the war.21 

The same may be said of our work in London on nyctopsis and on 

binaural localization.22 Another line of inquiry, which at first lay 

outside our principal investigations—though subsequently it, too, 

found its chief support in the theory of noegenesis—was the in¬ 

vestigation of “formal training”; conspicuous in the early work on 

this was that of Sleight.23 Yet another group of researches coming 

under the present rubric was furnished by those which were almost 

purely mathematical and therefore were undertaken by me, not for 

their intrinsic interest, but for the purpose of assisting other work. 

Here may be counted, for instance, the method of “constant stimuli” 

for measuring thresholds by means of averages instead of medians 

(which latter had been used previously by Muller and others).24 

With or even without modifications, this method would seem to have 

been adopted widely, though tacitly. Another mathematical tool 

19“Die Normaltauschungen in der Lagewahrnehmung.” Wundt’s Psychol. 
Studien, 1906, L 

20“AnaIysis of ‘localisation’ illustrated by a Brown-Sequard case.” Brit. 
J. Psychol., 1905, L 

^“Visual requirements of aviators.” Trans. Ophth. Soc., 1919, 39. ‘‘Psy¬ 
chology of vision in health and disease.” Trans. Ophth. Soc., 1921, 41. 
Other researches not published. 

“See Flugel, Brit. J. Psychol., 1920, 11; 1921, 13. Also Wynn-Jones, 
ibid., 1921, 11. 

23Brit. J. Psychol., 1911, 4. 
2lBrit. J. Psychol., 1908, 2. 



330 HISTORY OF PSYCHOLOGY IN AUTOBIOGRAPHY 

which has rendered better known service was supplied in the formulae 

for calculating the correlations between sums or differences.25 This 

included, as a special case, what has become popular under the 

strange name of the “Spearman-Brown prophecy formula.” Yet 

another well-known mathematical contribution was the calculating 

of correlation coefficients from “ranks.”26 

Reactions to Contemporaries 

To conclude this account which I have been invited to render of 

my “intellectual history,” a few words may be added as to how far 

and in what manner my work has been influenced by that of others, 

especially contemporaries. 

On the whole, owing perhaps to some streak of perversity on my 

part, this influence has almost always been small, or even negative. 

The effect of the doctrines which I encountered was not so much 

suggestive as counter-suggestive. Doubtless, I really absorbed a great 

deal from the writings of others with little or no awareness of so 

doing. But the conscious effects, at any rate, were usually to stir 

up a spirit of opposition. Unfortunately, the converse seems also to 

have occurred. In spite of writing, as I myself believed, in the 

blandest of tones, the effect upon readers has often been called pro¬ 

vocative; so that my literary life seems to have been one long fight. 

And although every main point has now at last, I believe, met with 

at any rate tacit acceptance, the same result could have been obtained 

by a more diplomatic pen with a quarter of the time and trouble. 

Some portion of my aggressiveness may be traced to the early es¬ 

tablishment in me of a “complex” against the doctrines of sensualism 

and associationism. Originally, as mentioned above, my moral in¬ 

dignation was evoked by the classical associationists, Hartley, Hume, 

the Mills, and Bain. But on turning to my contemporaries, I found 

several still following in much the same lines. A conspicuous place 

here I assigned to Thorndike. Like Hartley, he appeared to me to 

have started his psychological career by basing himself upon what he 

took to be “the real facts of the constitution of the nervous system.”27 

But, to me, the facts he had in view appeared no more adequate to in¬ 

dicate the nature of the processes of the mind than, say, the color of 

a book could serve to reveal its literary content. This basis—to me 

2BBrit. J. Psychol., 1913, 5. 
xBrit. J. Psychol., 1906, 2. 
27Elements of Psychology, 1905, Preface. 
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so absurdly inadequate—induced him, just as it did Hartley, to 

place his faith in sensualism, associationism, and mental atomism. 

For him, the mind—like the brain as he conceived it—was composed 

of infinitely numerous minute elements connected together by asso¬ 

ciations, now presented under the name of “bonds.” Such a be¬ 

ginning seems to me to have hampered his psychology ever after¬ 

wards. That, in spite of this, he should have achieved such great 

work as he has done often made me wonder what services he might 

have rendered to psychology had his early conditions been more 

propitious. The reflexologists, as Bekhterev and Pavlov, disturbed 

me in less degree, since in them I had never expected to find psy¬ 

chology anyway. 

This brings us to the school of “behaviorism.” My original re¬ 

action to this w^as to regard it as no more than a South Sea Bubble. 

John Watson and John Law, I asked myself, which of these 

made people lose their senses most? But I have since noticed that, 

whilst the title has gained an ever-widening adherence, the extrava¬ 

gancies that originally brought it into fame have been silently dis¬ 

carded. After this fashion, it has been becoming more and more 

true, though at the price of containing less and less that is new. 

Not to behaviorists of any kind, however, nor to reflexologists, 

nor even to Thorndike, did my negative reaction reach its highest 

intensity, but to that very remarkable and, I believe, ill-fated man, 

Titchener. Sensualist and associationist I should call him, like the 

others. But, in addition and foremost, he has been the author and 

champion of a peculiar method of introspection. He seems to have 

been led to it by his very virtues. He was determined to exclude 

as untrustworthy every alleged mental event that would not stand 

the teststone of being introspected clearly and steadily. Such a 

methodological principle sounds admirable, but in point of fact ap¬ 

pears to have worked execrably. By dint of the over-carefulness, 

the introspection degenerates into a sort of inward staring. This 

is just the kind of introspection that really does distort the mental 

content and thus merit the otherwise much exaggerated charges 

made against introspection by Comte and others. In particular, 

this staring has the tragical property of banishing from view almost 

all mental events save only sensation and perhaps hedonic affection. 

The evil effects of this unfortunate experimental attitude were with 

Titchener aggravated by the fact of his having himself unusually 

brilliant and abundant mental “images.” For these would seem to 
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obliterate the more tenuous imageless experiences, much as sunlight 

dims the moon and effaces the stars. The ensuing harm was rend¬ 

ered still worse by his doctrine of “structuralism” (a discussion of 

which I will reserve for another occasion). Had any ordinary man 

done these things, little would psychology have recked of them. But 

Titchener had such extraordinary abilities and such an impressive 

personality, that these doctrines of his seem to have blocked the ad¬ 

vance of psychology for many years. And even wThen they them¬ 

selves eventually collapsed, it was only to give birth to reactionary 

extravagancies nearly as bad. Among these may be counted the 

initial excesses of behavior, as also a part of what passes under the 

name of the doctrine of Gestalt. 

This brings us to a very different influence in contemporary psy¬ 

chology, not associationism, but its sworn enemy, Gestaltism. First 

came what has been called the Austrian school, which emphasized 

the importance and peculiar nature of the act of perceiving “forms,” 

such as those of melody. Some twenty years later came the Berlin 

and the Leipzig schools, which were not so much concerned with 

“forms” (in the ordinary sense of this word) as with “wholes.” 

Another and more inward difference is that the older school lived 

in what has been called the “classical” frame of mind. The later 

comers were, instead, of the “romantic” type. 

For my own part, here as elsewhere in science, I have but scant 

sympathy with the “romantic” spirit (despite the attractiveness of 

the name itself). The writings in this spirit seem to me overgrown 

with equivocal verbiage; or with m)rsticism; or with both together, 

whereas the classically minded older school—as instanced by Meinong, 

Stumpf, Husserl, Benussi, Witasek, and Biihler—displays the utmost 

clarity and sobriety. Such works I have always regarded as very 

precious. In fact, they set forth much of what has above been called 

the educing of relations. If, actually, I borrowed little from them, 

this has been only because I reached most of them too late. In the 

meantime, I had gone back to the writings of the Scholastics and 

there had found the bulk of the Austrian work already forestalled; 

often, indeed, overtopped. And by the time that I had followed out 

the lines of thought and research to which this ancient literature 

had,stimulated me, there was little left to get even from Meinong. 

In closing here this sketch of my more intimate contacts with con¬ 

temporary psychology, I do not, of Course, imply that the latter has 

not also had other movements of equal or even greater importance 
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(e.g., psychoanalysis) ; only with these my work happens to have 

been less directly connected. Consideration of them will be re¬ 

served for another occasion. 

Finally, although in the preceding pages my work is represented 

as but little indebted to modern writers, this must be taken to refer 

only to fundamental matters. For details, it is to the authors of 

the present day that we must go every time; scarcely a day passes 

but that one meets with some or other modern experiment which 

has elicited facts of lively interest though in a narrow way. 

And thus at last I am brought back to Wundt with his epoch- 

making introduction of the experimental method. To him and to 

Galton I certainly owe far more than to anyone else; so that I 

cannot end better than by reiterating my grateful acknowledgments 

to these two great inspirers of modern mental science. 




