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Clever Hans (the horse of mr. Von Osten) PREFATORY NOTE [By James R. Angell] The University of Chicago It gives me great pleasure to accept the invitation ofthe publishers to write a word of introduction for Mr.Rahn's excellent translation of " Der Kluge Hans ", abook which in the original has been but little known toAmerican readers. The present wave of interest in animallife and behavior renders its appearance peculiarly ap-propriate. No more remarkable tale of credulity founded on un-conscious deceit was ever told, and were it offered asfiction, it would take high rank as a work of imagination.Being in reality a record of sober fact, it verges on themiraculous. After reading Mr. Pfungst's story one canquite understand how sedate and sober Germany was formonths thrown into a turmoil of newspaper debate, whichfor intensity

and range of feeling finds its only parallelin a heated political campaign. That the subject of thecontroversy was the alleged ability of a trained horse tosolve complex arithmetical problems may excite gaietyand even derision, until one hears the details. Scientistsand scholars of the highest eminence were drawn into theconflict, which has not yet wholly subsided, although thepresent report must be regarded as quite final in its ver-dict. V



Clever Hans (the horse of mr. Von Osten) vl                       PREFACTORY NOTE As for Hans himself, he has become the prototype of ahost of less distinguished imitators representing everylevel of animal life, and when last heard from he was stillentertaining mystified audiences by his accomplishments. But the permanent worth of the book is not to be foundin its record of popular excitement, interesting as that is.It is a document of the very first consequence in its revela-tion of the workings of the animal mind as disclosed in thehorse. Animal lovers of all kinds, whether scientists orlaymen, will find in it material of greatest value for thecorrect apprehension of animal behavior. Moreover, itaffords an illuminating insight into the technique of ex-perimental psychology in its study both of human and ani-mal consciousness. Finally, it contains a number

ofhighly suggestive observations bearing on certain aspectsof telepathy and muscle-reading. All things considered, itmay fairly be said that few scientific books appeal to sovarious a range of interests in so vital a way. Readers who wish to inform themselves of all the per-sonal circumstances in the case may best read the textjust as it stands. Those who desire to get at the pith ofthe matter without reference to its historical settings, maybe advised to omit the Introduction by Professor Stumpfof the University of Berlin, together with supplementsII, III and IV.
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Clever Hans (the horse of mr. Von Osten) INTRODUCTION [By C. Stumpf] A horse that solves correctly problems in multiplica-tion and division by means of tapping. Persons of unim-peachable honor, who in the master's absence have re-ceived responses, and assure us that in the process theyhave not made even the slightest sign. Thousands ofspectators, horse-fanciers, trick-trainers of first rank,and not one of them during the course of many months'observations are able to discover any kind of regularsignal. That was the riddle. And its solution was found inthe unintentional minimal movements of the horse's ques-tioner. Simple though it may seem, the history of the solu-tion is nevertheless quite complex, and one of the im-portant incidents in it is the appearance of the zoölogistand African traveler, Schillings, upon

the sc?ne, andthen there is the report of the so-called Hans-Commis-sion of September 12, 1904. And finally there is thescientific investigation, the results of which were pub-lished in my report of December 9, 1904. After a cursory inspection during the month ofFebruary, I again called upon Mr. von Osten in July,and asked him to explain to Professor Schumann andme just what method he had used in instructing thehorse. We hoped in this way to gain a clue to the 1



Clever Hans (the horse of mr. Von Osten) 2                            INTRODUCTION mechanism of Hans's feats. The most essential parts ofthe information thus gleaned are summarized in Sup-plement I. Mr. Schillings came into the courtyard forthe first time about the middle of July. He came asskeptical as everyone else. But after he, himself, hadreceived correct responses, he too became convinced, anddevoted much of his time to exhibiting the horse, anddaily brought new guests. To be perfectly frank, at thetime this seemed to us a disturbing factor in the inves-tigation, but now we see that his intervention was a link inthe chain of events which finally led to an explanation.For it was through him that the fact was established be-yond cavil, that the horse was able to respond to strangersin the master's absence. Heretofore, this had

been notedonly in isolated cases. Since it could not be assumedthat a well-known investigator should take it upon him-self to mislead the public by intentionally giving signs,the case necessarily from that time on appeared in theeyes of others in a light quite different from that inwhich ordinary circus-tricks would appear, to which itbore such a striking external resemblance. No matterhow this state of affairs may have arisen in the course ofyears, no matter how it might eventually be explained,—the quality of the extraordinary would necessarily attachitself to this particular case, as it did. Of course, to many persons in the interested publicthe result was merely that Schillings, also, was placed inthe category of deceivers. On the other hand there werereputable scientists who could not dispose of the matter inthat fashion, and these

now openly took their stand withSchillings and declared that they believed in the horse'sability to think. Zoölogists especially, saw in von Osten'sresults evidence of the essential similarity between the



Clever Hans (the horse of mr. Von Osten) INTRODUCTION 3 human and the animal mind, which doctrine has beencoming more and more into favor since the time ofDarwin. Educators were disposed to be convinced, onaccount of the clever systematic method of instructionwhich had been used and which had not, till then, beenapplied in the education of a horse. In addition, therewere many details which, it seemed, could not be ex-plained in any other way. So far as I myself was con-cerned, I was ready to change my views with regard tothe nature of animal consciousness, as soon as a carefulexamination would show that nothing else would explainthe facts, except the assumption of the presence of con-ceptual thinking. I had thought out the process hypo-thetically, i. e., how one might conceive of the rise ofnumber

concepts and arithmetical calculation along thepeculiar lines which had been foliowed in Hans's educa-tion, and on the basis of the assumption that the begin-nings of conceptual thinking are present in animals.Also, I had too much faith in human nature to fear lestnothing peculiarly human should remain after the artof handling numbers should be shown to be commonproperty with the lower forms. But under no circum-stances would I have undertaken to make a public state-ment in favor of any particular view in this extraor-dinary case, before a thorough investigation, in accord-ance with scientific principles, had been made. I ex-pressed this sentiment at the time, and recommendedthe appointment of an investigating commission (in the"Tag" of September 3, 1904). The purpose of this commission was misunderstood,and

therefore many were disappointed with the reportwhich it published, (Supplement II). Some had beenexpecting a positive conclusive explanation; the commis-



Clever Hans (the horse of mr. Von Osten) INTRODÜCTION 4 sion recommended further investigation. Some hadasked for a solution of the question whether or not thehorse was able to think; the commission maintainedneither the one, nor the other. Some had indicated asthe main condition of a satisfactory investigation, thatboth Mr. von Osten and Mr. Schillings be excluded fromthe tests; this was not done. But the commission—which, by the way, did not giveitself this name, since it had been delegated by no one—undoubtedly had the right to formulate its problem asit saw fit, and this was carefully expressed at the begin-ning of its report as follows: " The undersigned cametogether for the purpose of investigating the questionwhether or not there is involved in the feats of the horseof Mr. von Osten anything of the nature of

tricks, thatis, intentional influence or aid on the part of the ques-tioner." It was this preliminary question, and notwhether or not the horse could think, which the com-mission intended to answer. They proposed to act as asort of court of honor for the two gentlemen who hadbeen attacked. It is only in this light that even theraison d'?tre of this body can be understood; for ascientific commission composed of thirteen men, pos-sessed of varying degrees of scientific preparation, wouldhave been an absurd travesty, and it will readily be seenwhy the two men, who had been attacked, should not beexcluded, since it was they, and primarily Mr. von Osten,upon whom the observations were to be made. To be sure the commission did go one step beyondthat which it had proposed to itself, since it added thatit believed that unintentional

signs of the kind which areat present familiar, were also excluded. This led many tothe unwarranted conclusion that the commission had



Clever Hans (the horse of mr. Von Osten) INTRODUCTION 5 declared that Hans was able to think. Whereas the thingwhich might have been logically suggested was thatinstead of the assumption of the presence of independentthinking, the commission may have had in mind unin-tentional signs of a kind hitherto unknown. I explainedthis to a reporter of the "Frankfurter Zeitung" (Mr.A. Gold), who had come to me for information, and inhis article he made this hypothesis appear as the mostprobable one.* Certain statements of the circus-managerBusch, who speaks of a ' connection' of some sort, go toshow that other members of the commission held to theview just stated. But how did it come to pass that the commission shoulddeny complef?ly the presence of intentional signals, while,as regards the unintended, it excluded only

those whichwere of the known sort? The report clearly shows thatthe decision as to the absence of voluntary signals was * " Frankfurter Zeitung " of September 22, 1904: " Concerning thequestion whether the horse was given some sort of aid, ProfessorStumpf expressed himself freely. He said: ' We were careful to statein our report that the intentional use of the (actual) means of training,on the part of the horse's teacher, is out of the question, .... nor arethere involved any of the known kinds of unconscious, involuntary aids.Our task was completed after we had ascertained that no tricks or aidsof the traditional sort were being employed'." After some remarks onunconscious habituation and self-training on the part of animals, thewriter arrivés at the conclusion that " the horse of Mr. von Osten hasbeen educated by its master in

the most round-about way, in accord.ance with a method suited for the development of human reasoningpowers, hence in all good faith, to give correct responses by means oftapping with the foot. But what the horse really leamed by this weari-some process was something quite different, something that was morein accord with his natural capacities,—he learned to discover by purelysensory aids which are so near the threshold that they are imperceptiblefor us and even for the teacher, when he is expected to tap with hisfoot and when he is to come to rest."



Clever Hans (the horse of mr. Von Osten) INTRODUCTION G based not merely upon the fact that no such signals hadbeen detected by the most expert observers, but alsoupon the character of the two men who exhibited thehorse, upon their behavior during the entire period, andupon the method of instruction which Mr. von Ostenhad employed. In the case of unintentional signs, on theother hand, one had to deal with the fact with whichphysiologists and experimental psychologists are es-pecially familiar, viz., that our conscious states, withoutour willing it—indeed, even in spite of us-—are accom-panied by bodily changes which very often can be de-tected only by the use of extremely fine graphic methods.The following is a more general instance: every mother,who detects the lie or divines the wish in the eyes of thechild, knows that

there are characteristic changes offacial expression, which are, nevertheless, very difficultof definition.* The commission did not even maintain or believe thatunintentional signs within the realm of the senses knownto us, were to be excluded. Professor Nagel and Iwould never have subscribed to any such conclusion. Thesentence in question, therefore, could only be interpretedas follows: that signals of the kind that are used in- * " From the productions of the ' thought-readers' we see how slightand seemingly insignificant the unconscious movements may be, whichserve as signs for a sensitive re-agent. But in this case no contact isnecessary. There would have to be some sort of visible or audible ex-pression on the part of the questioner. No proof for this has as yetbeen advanced." How any one possessing the power of logical

thought could possiblyinfer from these words of mine (published in the above-mentioned ar-ticle in the "Tag"), that I denied the possibility of the occurrence ofvisual signs, is to me incomprehensible. What I did deny, and stilldeny, is that up to that time any had been proven to occur.



Clever Hans (the horse of mr. Von Osten) INTRODUCTION 7 tentionally in the training of horses, could not have oc-curred even as unintended signs, for otherwise Mr.Busch would have detected them. And in order to beobserved by him it was immaterial whether they weregiven purposely or not. The same signs, therefore,which as a result of his observations were declared not tobe present, could not be assumed to be involved as un-intentional. For my part I am ready to confess that at this time Idid not expect to find the involuntary signals, if any such.were involved, in the form of movements. I had in mindrather some sort of nasal whisper such as had been in-voked by the Danish psychologist A. Lehmann, in orderto explain certain cases of so-called telepathy. I couldnot believe that a horse could perceive movements whichescaped

the sharp eyes of the circus-manager. To besure, extremely slight movements may still be perceivedaf ter objects at rest have become imperceptible. But onewould hardly expect this feat on the part of an animal,who was so deficiënt in keenness of vision, as we havebeen led, by those of presumably expert knowledge, tobelieve of the horse,—one would expect it all the lessbecause Mr. von Osten and Mr. Schillings would movehither and thither in most irregular fashion while thehorse was going through his tapping, and would there-fore make the perception of minute movements all themore difficult. Nor was there anything in the exhibitions given at thesame time in a Berlin vaudeville by the mare " Rosa,"which might have shattered this belief. For, in the caseof this rival of Hans, the movements involved were com-paratively coarse.

The closing signal consisted in bend-ing forward on the part of the one exhibiting the mare,



Clever Hans (the horse of mr. Von Osten) 8                           INTRODUCTION while up to that point he had stood bolt upright. Mostpersons were not aware of this, because this change inposture cannot be noticed from the front. I happenedto sit to the side and caught the movement every time.It was the same that was noted by Dr. Miessner, an-other member of the commission, (see page 256), butconcerning which he did not give me a more completeaccount. Later I learned through Professor Th. W.Engelmann that the very same movement was employednot long ago, for giving signals to a dog exhibited atUtrecht. This particular movement is very well adaptedto commercial purposes, since the spectator always tries toview the performance from a point as nearly in front ofthe animal and its master as possible, thus making

thedetection of the trick all the more difficult. The details of the various experiments made by thiscommission are given in an excerpt from the recordskept by Dr. von Hornbostel, which I showed to a smallgroup of persons a few days af ter the I2th of September(Supplement III). At that time none of the particularswas published, because the commission wished to waituntil some positive statement might be made. The publicwas merely to be assured that a group of reputable men,from different spheres of life, who could have no pur-pose in hazarding their reputation, believed that the casewas one worthy of careful investigation. I left Berlin on September I7th and did not returnuntil October 3d. In the meantime Mr. Schillings con-tinued the investigation, and was assisted in part by Mr.Oskar Pfungst, one of my co-workers at the Psycho-

logical Institute. For the first time a number of testswere now made in which neither the questioner, nor anyof those present knew the answer to the problem. Such



Clever Hans (the horse of mr. Von Osten) INTRODUCTION 9 tests naturally were the first steps toward a positive in-vestigation. The results were such that Mr. Schillingswas led to replace his hypothesis of independent concep-tual thinking by one of some kind of suggestion. Inthis he was strengthened somewhat by having notedthe fact that in his questions which he put to the horse,he might proceed as far as to ask the impossible. Hehas always been ready to offer himself in the tests whichhave been undertaken since then. On October 13, 1904, together with the two gentlemenmentioned in the beginning of my report, I began mymore detailed investigation, and finished on November29. We worked for several hours on the average offour times each week. I take this opportunity of givingexpression of the recognition which is due to

the twogentlemen. They were ready to go to the courtyard inall kinds of weather, at times they went without me, andthey always patiently discussed the order and methodof the experiments and the results. Dr. von Hornbostelhad the important task of keeping the records, and Mr.Pfungst undertook the conduct of the experiments. Itwas he, who, soon after the blinder-tests disclosed thenecessary presence of visual signs, discovered the natureof these signs. Without him we might have shown thehorse to be dependent upon visual stimuli in general,but we never would have been able to gain that mass ofdetail, which makes the case valuable for human psychol-ogy. But I am tempted to praise not merely his patienceand skill, but also his courage. For we must not believethat Mr. von Osten's horse was a " perfectly gentle"animal. If he

stood untied and happened to be excitedby some sudden occurrence, he would make that court-yard an unsafe place, and both Mr. Schillings and Mr.



Clever Hans (the horse of mr. Von Osten) io                          INTRODUCTION Pfungst suffered from more than one bite. In this con-nection I would also express my obllgations to CountOtto zu Castell-Rüdenhausen, for his frequent interces-sion on our behalf with the owner of the horse, and forhis many evidences of good-will and helpfulness. Af ter the publication of this report (Supplement IV),there was still some further discussion of the case insocieties of various kinds and in the press, but no im-portant objections were raised. A hippologist thoughtthat men of his calling should have been consulted, atelepathist believed that telepathists should have beencalled in. There was also some further talk of sugges-tion, will-transference, thought-reading and the occult,but no attempt was made to elucidate these vague termswith reference to their application to the case in hand.Others adhered to the old cry of " fraud," for a

share ofwhich Mr. Pfungst now feil heir. There were a few whofeit it incumbent upon themselves to preserve their' priority,' and therefore stated with a show of satisfac-tion that I had finally ' confessed' myself to hold theirrespective points of view. As if there were anythinglike " confessions " in science! As if mere affirmations,even though sealed and deposited in treasure vaults, hadany value with reference to a case in which every mannerof supposition had been advanced in lieu of explanation.Why did they wait so long, if they had convincing prooffor their position? And finally there were disappointed Darwinists whoexpressed fear lest ecclesiastical and reactionary pointsof view should derive favorable material from the con-clusions arrived at in my report. Needless fear. Forlovers of truth it must always remain a matter of incon-sequence whether anyone is pleased or displeased with



Clever Hans (the horse of mr. Von Osten) INTRODUCTION                          n the truth, and whether it is enunciated by Aristotle orHaeckel. Mr. von Osten, however, continued to exhibit Hans,and is probably doing so still, but in what frame of mind,I dare not judge. The spectators continue to look on,they are doubly alert to catch movements, and many ofthem have learned from Mr. Schillings what kind ofmovements they are to expect. But these " initiated "ones regularly return and declare that there is nothing inthe movements and that they simply could not discoverany aids given to the horse. Nothing can so well showhow difficult the case is, and how great the need of athorough exposition of the whole matter, than the ac-count given in the following pages of Mr. Pfungst. ltspublication has been delayed on account of the additionaltests made in the laboratory, but we have reason to sup-pose that through these

additional tests the work hasgained in permanent value. Experimental psychologistswill perhaps be greatly interested in the graphic regis-tration of the minute involuntary movements which ac-company the thought process, and in the artificial asso-ciation of a given involuntary movement with a givenidea. Likewise the tests on sense-perception in horses,which have led to essential changes in hitherto currentv^ews, and the critical review of the comprehensive litera-ture on similar achievements of other animals, will bewelcomed by many. Before closing these introductory remarks, I wouldmake one more statement concerning Mr. von Osten.The reader will notice that the judgment passed upon himin this treatise is placed at the end, whereas in the reportof the commission it came first. This was brought aboutby the change that was made in the way of stating the



Clever Hans (the horse of mr. Von Osten) INTRODUCTION 12 problem. Then the question discussed was whether' tricks ' were involved; now the question is: What is themechanism of the process? The question of the goodfaith of the master was taken up once more only becausethe facts that were brought to light by the later experi-mentation seemingly brought forward new grounds fordistrust. But by placing this discussion toward the endof our report we wished to indicate that everything thatis said of the present status of facts, is quite independentof the view taken concerning Mr. von Osten. Even as-suming that the horse had been purposely trained by himto respond to this kind of signal, the case would stilldeserve a place in the annals of science. For visual signs,planned and practiced so that they could not only bemore readily perceived by the animal

than by man, butcould be transferred from their inventor to others withoutany betrayal of the secret,—this would be an extraor-dinary invention, and Mr. von Osten would then be afraud, but also a genius of first rank. In truth he probably was neither, but I was briefin my report, for otherwise I would have been obligedto go into more detail than the case warranted. And ajudgment passed upon a human personality is quite adifferent matter from a judgment upon a horse. If it isunscientific to make unqualified statements concerninga horse after the performance of only a few experimentaltests, it is certainly an unwarranted thing to pass a moraljudgment upon a man upon the basis of meagre material.Anyone who would assume the róle of judge should bearin mind that here too we have more than a hundredfoldthe material which they could bring forward, and

amongit some which, if taken alone, would be more unfavorablethan any that they had. But here all things should be



Clever Hans (the horse of mr. Von Osten) INTRODUCTION 13 weighed together, and not in isolation. A former in-structor of mathematics in a German gymnasium, a pas-sionate horseman and hunter, extremely patiënt and atthe same time highly irrascible, liberal in permitting theuse of the horse for days at a time and again tyrannicalin the insistence upon foolish conditions, clever in hismethod of instruction and yet at the same time possessingnot even the slightest notion of the most elementary con-ditions of scientific procedure,—all this, and more, goesto make up the man. He is fanatic in his conviction, hehas an eccentric mind which is crammed full of theoriesfrom the phrenology of Gall to the belief that the horseis capable of inner speech and thereby enunciates in-wardly the number as it proceeds with the tapping. Fromtheories such as these, and on

the basis of all sorts ofimagined emotional tendencies in the horse, he alsomanaged to formulate an explanation for the failure ofthe tests in which none of the persons present knew theanswer to the problem given the hoi se, and also for thefailure of those tests in which the large blinders wereapplied. And he would often interfere with or hinderother tests which, according to his point of view, werelikely to lead us astray. And yet, when the first testswith the blinders did turn out as unmistakably sheerfaiiures, there was such genuine surprise, such tragi-comic rage directed against the horse, that we f?nallybelieved that his views in the matter would be changedbeyond a doubt. " The gentlemen must admit," he saidat the time, " that af ter seeing the objective success ofmy efforts at instruction, I was warranted in my beliefin the horse's power of independent

thought." Never-theless, upon the following day he was as ardent an ex-



Clever Hans (the horse of mr. Von Osten) INTRODUCTION 14 ponent of the belief in the horse's intelügence as he everhad been. And finally, after I could no longer keep from him theresults of our investigation, I received a letter from himin which he forbade further experimentation with thehorse. The purpose of our inquiries, he said, had been tocorroborate his theories. On account of his withdrawalof the horse a few experimental series unfortunatelycould not be completed, but happily the major portion ofour task had been accomplished.



Clever Hans (the horse of mr. Von Osten) THE HORSE OF MR. VON OSTEN CHAPTER I THE PROBLEM OF ANIMAL CONSCIOUSNESSAND " CLEVER HANS " If we would appreciate the interest that has beenaroused everywhere by the wonderful horse solvingarithmetical problems, we must first consider briefly thepresent state of the problem of animal consciousness.*Animal consciousness cannot be directly gotten at, andthe psychologist must therefore seek to appreciate it onthe basis of the animal's behavior and with the assistanceof conceptions borrowed from human psychology.Hence it is that animal psychology rests upon uncertainfoundations with the result that the fundamental prin-ciples have been repeatedly questioned and agreementhas not yet been attained. The most important of thesequestions is, " Does the animal possess consciousness,and is it like the human consciousness ? "

Comparativepsychologists divide into three groups on this question. The one group allows consciousness to the lowerforms, but emphasizes the assertion that between theanimal and the human consciousness there is an impassable * Since the present treatise is intended for the larger public, thisbrief resumé will probably be welcome to many. 'S



Clever Hans (the horse of mr. Von Osten) i6 THE HORSE OF MR. VON OSTEN gap. The animal may have sensations and memory-images of sensations which may become associated inmanifold combinations. Both sensations and memoryimages are believed to be accompanied by conditions ofpleasure and of pain (so-called sensuous feelings), andthese in turn, become the mainsprings of desire. Thepossession of memory gives the power of learningthrough experience. But with this, the inventorv of thecontent of animal consciousness is exhausted. Theability to form concepts * and with their aid to makejudgments and draw conclusions is denied the lowerforms. All the higher intellectual, aesthetic and moralfeelings, as well as volition guided by motives, are alsodenied. Among the ancients this view was held by Aris-

totle and the Stoics; and following them it was taughtby the Christian Church. It pervaded all medisevalphilosophy, which grew out of the teachings of Aristotleand the Church. It is this philosophy, in the form ofXeo-Thomism, which still obtains in the Catholic world.During the i7th century, even though temporarily, an-other conception of the consciousness of lower formscame to prevail and was introduced by Descartes, the" Father " of modern philosophy. Far more radical thanthe earlier conception, it denied to animals not only the * Ideas are copies of former sensations, feelings and other psychicexperiences and retain also the accidental signs which belonged to thoseearlier experiences. They are images in the concrete, such as the memory of a certain horse in a certain definite situation.....say a well fed, long-tailed one

standing at a manger. A concept, on the otherhand, is a mental construct which has its rise in ideas, or memory-images, in that their essential characteristics are abstracted. For thisreason the concept has not a definite image-content. (Thus the thoughtof " horse " in general, is a concept. Not so the thought of a certainindividual horse,------that is an idea, with a definite image-content.)



Clever Hans (the horse of mr. Von Osten) ANIMAL CONSCIOUSNESS                17 power of abstract thought, but every form of psychiclife whatever, and reduced the lower form to a machine,which automatically reacted upon external stimuli. Thisdaring view, however, prevailed for only a comparativelyshort period; but owing to the opposition which itaroused, it gave a tremendous impetus to the study ofanimal consciousness. Most of the great philosophersfollowing Descartes, such as Locke, Leibniz, Kant, andSchopenhauer, however greatly they may have dif?eredin other points, in this one returned to the Aristotelianpoint of view. A third belief avers that animal and human conscious-ness do not differ in essentials, but only in degree. Thisconclusion is regularly arrived at by those who regardso-called abstract thought

itself, as simply a play of in-dividual sensations and sensation-images, as did theFrench and British associationists (Condillac and theMills). The superiority of man accordingly consistedin his ability to form more intricate ideational complexes.Again, this conception of the essential similarity of thehuman and the animal psyche has also always been ar-rived at by the materialists (from Epicurus to C. Vogtand Büchner) who impute reason to the animal form aswell as to man. The same position is, furthermore, takenby the evolutionists, including those who do not subscribeto the doctrines of materialism. It has almost becomedogma with them that there exists an unbroken chainof psychic life from the lowest protozoa to man.Haeckel, preëminently, though not always convincingly,sought to establish such a graded series and thus

tobridge the chasm between the human and the animalconsciousness. Two tendencies, therefore, are discernible in animal



Clever Hans (the horse of mr. Von Osten) 18 THE HORSE OF MR. VON OSTEN psychology. The one seeks to remove the animal psychefarther away from the human, the other tries to bringthe two closer together. It is undoubtedly true that manyacts of the lower forms reveal nothing of the nature ofconceptual thinking. But that others might thus beinterpreted cannot be denied. But need they be thus in-terpreted ?—There lies the dispute. A single incontrovert-ible fact which would fulfil this demand, [i.e., proof ofconceptual thinking], would, at a stroke, decide the ques-tion in favor of those who ascribe the power of thoughtto the lower forms. At last the thing so long sought for, was apparentlyfound: A horse that could solve arithmetical problems—an animal which, thanks to long training, mastercd notmerely rudiments, but seemingly arrived at a

power ofabstract thought and which surpassed, by far, the highestexpectations of the greatest enthusiast. And now what was it that this wonderful horse coulddo? The reader may accompany us to an exhibitionwhich was given daily before a select company at aboutthe noon hour in a paved courtyard surrounded by highapartment houses in the northern part of Berlin. Nofee was ever taken. The visitor might walk about freelyand if he wished, might closely approach the horse andits master, a man between sixty and seventy years of age.His white head was covered with a black, slouch hat.To his left the stately animal, a Russian trotting horse,stood like a docile pupil, managed not by means of thewhip, but by gentle encouragement and frequent rewardof bread or carrots. He would answer correctly, nearlyall of the questions which were put to him in

German.If he understood a question, he immediately indicatedthis by a nod of the head; if he failed to grasp its im-



Clever Hans (the horse of mr. Von Osten) ANIMAL CONSCIOUSNESS port, he communicated the fact by a shake of the head.We were told that the questioner had to confine himselfto a certain vocabulary, but this was comparatively richand the horse widened its scope daily without specialinstruction, but by simple contact with his environment.His master, to be sure, was usually present wheneverquestions were put to the horse by others, but in thecourse of time, he gradually responded to a greater andgreater number of persons. Even though Hans did notappear as willing and reliable in the case of strangersas in the case of his own master, this might easily beexplained by the lack of authoritativeness on their partand of affection on the part of Hans, who for the lastfour years had had intercourse only with his master. Our intelligent horse was

unable to speak, to be sure.His chief mode of expression was tapping with his rightforefoot. A good deal was also expressed by means ofmovements of the head. Thus " yes " was expressed bya nod, " no" by a deliberate movement from side toside; and " upward," "upper," " downward," " right,"" left," were indicated by turning the head in these di-rections. In this he showed an astonishing ability toput himself in the place of his visitors. Upon beingasked which arm was raised by a certain gentleman op-posite him, Hans promptly answered by a movement tothe right, even though seen from his own side, it wouldappear to be the left. Hans would also walk toward thepersons or things that he was asked to point out, and hewould bring from a row of colored cloths, the piece of theparticular color demanded. Taking into account hislimited means of

expression, his master had translated alarge number of concepts into numbers; e. g.:—the lettersof the alphabet, the tones of the scale, and the names of



Clever Hans (the horse of mr. Von Osten) 20 THE HORSE OF MR. VON OSTEN the playing cards were indicated by taps. In the case ofplaying cards one tap meant " ace," two taps " king,"three " queen," etc. Let us turn now to some of his specific accomplish-ments. He had, apparently, completely mastered thecardinal numbers from i to ioo and the ordinals to 10, atleast. Upon request he would count objects of all sorts,the persons present, even to distinctions of sex. Thenhats, umbrellas, and eyeglasses. Even the mechanicalactivity of tapping seemed to reveal a measure of in-telligence. Small numbers were given with ai 'slowtapping of the right foot. With larger numbers hewould increase his speed, and would often tap veryrapidly right from the start, so that one might havegained the impression that knowing that he had a largenumber to tap,

he desired to hasten the monotonousactivity. After the final tap, he would return his rightfoot—which he used in his counting—to its originalposition, or he would make the final count with a veryenergetic tap of the left foot,—to underscore it, as itwere. " Zero " was expressed by a shake of the head. But Hans could not only count, he could also solveproblems in arithmetic. The four fundamental pro-cesses were entirely familiar to him. Common fractionshe changed to decimals, and vice versa; he could solveproblems in mensuration—and all with such ease that itwas difficult to follow him if one had become somewhatrusty in these branches. The following problems areillustrations of the kind he solved.* " How much is fplus y2 ? " Answer: -fc. (In the case of all fractions Hanswould first tap the numerator, then the denominator; in * All examples

mentioned are cited from extant works of variousobservers.



Clever Hans (the horse of mr. Von Osten) ANIMAL CONSCIOUSNESS                21 this case, therefore, first 9, then 10). Or again: " I havea number in mind. I subtract 9, and have 3 as a re-mainder. What is the number I had in mind?"—12." What are the factors of 28 ? "—Thereupon Hans tappedconsecutively 2, 4, 7, 14, 28. " In the number 365287149I place a decimal point after the 8. How many are therenow in the hundreds place ? "—5. " How many in theten thousandths place ? "—9. It will be noticed, there-fore, that he was able to operate with numbers far ex-ceeding 100, indeed he could manipulate those of sixplaces. We were told that this, however, was no longerarithmetical computation in the true sense of the term;Hans merely knew after the analogy of 10 and 100 thatthe thousands take the fourth place, the ten-thousandsthe fifth,

etc. If an error entered into Hans' answer, hecould nearly always correct it immediately upon beingasked: " By how many units did you go wrong? " Hans, furthermore, was able to read the German read-ily, whether written or printed. Mr. von Osten, how-ever, taught him only the small letters, not the capitals.If a series of placards with written words were placedbefore the horse, he could step up and point with hisnose to any of the words required of him. He couldeven spell some of the words. This was done by the aidof a table devised by Mr. von Osten, in which everyletter of the alphabet, as well as a number of diphthongshad an appropriate place which the horse could designateby means of a pair of numbers. Thus in the fifth hori-zontal row " s " had first place; " sch " second, " ss,"third, etc.; so that the horse would indicate the letter"s" by

treading first 5, then 1, "sch," by 5 and 2," ss" by 5 and 3. Upon being asked " What is thiswoman holding in her hand ?" Hans spelled without



Clever Hans (the horse of mr. Von Osten) 22 THE HORSE OF MR. VON OSTEN hesitation: 3, 2; 4, 6; 3, 7; i. e., " Schirm " (parasol).At another time a picture of a horse standing at a mangerwas shówn him and he was asked, " What does thisrepresent?" He promptly spelled " Pferd" (horse)and then " Krippe " (manger). He, moreover, gave evidence of an excellent memory.In passing we might also mention that he knew the valueof all the German coins. But most astonishing of all wasthe following: Hans carried the entire yearly calendarin his head; he could give you not only the date for eachday without having been previously taught anew, buthe could give you the date of any day you might mention.He could also answer such inquiries as this: " If theeighth day of a month comes on Tuesday, what is thedate for the following Friday ? " He

could teil the timeto the minute by a watch and could answer off-hand thequestion, " Between what figures is the small hand of awatch at 5 minutes after half-past seven ?" or, " Howmany minutes has the large hand to travel between sevenminutes after a quarter past the hour, and three quarterspast ?" Tasks that were given him but once wouldbe repeated correctly upon request. The sentence:" Brücke und Weg sind vom Feinde besetzt" (Thebridge and the road are held by the enemy), was givento Hans one day and upon the following day he tappedconsecutively the 58 numbers which were necessary for acorrect response. He recognized persons after havingseen them but once—yes, even their photographs takenin previous years and bearing but slight resemblance. A corresponding high degree of sensory activityseemed to accompany

these astonishing feats of memoryand reason. Although the horse is not usually creditedwith a very keen sense of vision, Hans was able to count



Clever Hans (the horse of mr. Von Osten) ANIMAL CONSCIOUSNESS                23 the windows of distant houses and the street urchinsclimbing about on neighboring roofs. He had an earfor the most subtle nuances of the voice. He'caughtevery word,—no matter how softly it was spoken—sothat we were not allowed to whisper the answer to aproblem, even when standing at a distance of severalyards, since it would be equivalent—so Mr. von Ostendeclared—to giving the result to the horse. Musical ability also comes into the category of Hans'accomplishments. He possessed, not only an absolutetone consciousness—a gift granted to few of us in thehuman world—which enabled him to recognize a notesounded or sung to him as c, d, etc. (within the onceaccented scale of c-major), but also an infallible feelingfor intervals, and could

therefore determine whether twotones, sounded simultaneously, composed a third or fifth,etc. Without difficulty he analvzed compound clangs intotheir components; he indicated their agreeableness ordisagreeableness and could inform us which tones must beeliminated to make consonance out of dissonance. C, dand e were given simultaneously and Hans was asked:" Does that sound pleasant ?" He shook his head." What tone must be omitted to make it pleasant ?" Hanstrod twice—indicating tone " d." When the seventhchord, d-f-a-c, was sounded, he shook his head disap-provingly. He evidently was old-fashioned in his musicaltastes and not agreeably disposed toward modern music,so he indicated by tapping that the seventh, c, wouldhave to be eliminated; thus changing the seventh chordto a minor chord in order to obtain harmony.

Whenasked what tones might not be given simultaneouslywith the fourth and sixth, Hans indicated consecutivelythe third, fifth and seventh; that the first might be added,



Clever Hans (the horse of mr. Von Osten) 24 THE HORSE OF MR. VON OSTEN he was ready to admit. Finally, he was familiar with notless than thirteen melodies and their time. Not only in the high degree of development of thesenses and the intellect, but also in that of the feeling andthe will, did Hans possess a decided individuality. Beingof a high-strung and nervous temperament and governedby moods, he evinced strong likes and dislikes, and fre-quently displayed an annoying stubbornness,—a fact oftendwelt upon by Mr. von Osten. He had never feit thewhip, and therefore often persisted in wilfully answeringthe simplest questions incorrectly and a moment laterwould solve, with the greatest ease, some of the mostdifficult problems. Whenever any one asked a questionwithout himself knowing the answer, Hans

would in-dulge in all sorts of sport at the questioner's expense.We were told that the sensitive animal could easily per-ceive the questioner's ignorance and would thereforelose confidence in, and respect for, him. It was feit tobe desirable, however, to have just such cases with cor-rect responses. Often, too, Hans would persist in givingwhat seemed an incorrect reply, but which was later dis-covered to be correct. On the other hand it was uselessto try to get answers upon topics of which he knewnothing. Thus he ignored questions put in French orLatin and became fidgety, thereby showing the genuine-ness of his achievements; but upon topics with whichhe was familiar he could not be led astray. Indeed,there was nothing but language lacking to make himalmost human and the intelligent animal was declaredby

experienced educators to be at about the stage ofdevelopment of a child of 13 or 14 years. This wonderful horse, which in the opinion of itsfriends was the means of deciding in the affirmative the



Clever Hans (the horse of mr. Von Osten) ANIMAL CONSCIOUSNESS                25 old, old, question of the rationality of the lower formsand thus changing radically the existing Weltan-schauung, aroused world-wide interest. A flood of ar-ticles appeared in the newspapers and magazines, twomonograph1'2 attempts at explanation were devoted tohim.* He was made the subject of popular couplets, andhis name was sung on the vaudeville stage. He appearedupon picture post-cards and upon liquor labels, and hispopularity was shown by his reincarnation in the formof children's playthings. Many personages of note whohad seen the horse's exhibitions, declared, some of themin public statements, that they were now convinced.Among these, besides Mr. Schillings, were naturalistsof note; e. g.: the African explorer Prof.

G. Schwein-furth, Dr. Heinroth and Dr. Schaff, the director of thezoölogical garden in Hanover; there were likewisehorse-fanciers of first-rank, such as General Zobel, andthe well-known hippological writer Major R. Schoen-beek. Again, the well-known zoölogist, K. Möbius,writing in the " National-zeitung" declared he wasconvinced of the horse's power to count and to solvearithmetical problems. He also said that he believedthe horse's memory and acute power of sense-dis-crimination to be at the root of the matter. Thosewho gleaned all their knowledge of the horse from news-paper reading were satisfied to arrest judgment. or, onthe other hand, became indignant at the supposed im-position on the part of the gentleman of leisure and at thegullibility of the public. Some would of course attemptexplanations on the basis

of older facts. Here we havetwo points of view. * The works referred to in the text are to be found listed on pages267 ff.



Clever Hans (the horse of mr. Von Osten) 26 THE HORSE OF MR. VON OSTEN • Some tried to explain the whole thing on the basis ofpurely mechanical memory and would thus aliow thetitle " learned " but not " intelligent" Hans. If, for in-stance, he was able to indicate the component of a clangof three tones, it was not because he had the power toanalyze the tone-complex, but because he was able tosee the stops of the harmonica and was accustomed togive one tap for every stop which was closed. If hewas able to teil time by the watch, it was not becausehe read it, but because he was always asked at the samehour of the day (which, of course, was contrary to f act)and because he had learned by heart the necessarynumber of taps. They also said that his manifold arith-metical achievements were merely the

expression of aremarkable memory; that in the animal brain, lyingfallow for centuries, there was stored up a tremendousamount of energy, which here had been suddenlyreleased. They justified their point by calling to mind,in this connection, the wonderful memory of primitiveraces. The authors of the two monographs alreadymentioned, Zeil and Freund, adopted this ' mnemo-technic" interpretation, and the latter considered that hehad disposed definitely of the problem in designating thehorse—a " four-legged computing machine." Another group would not even allow Hans the gloryof a wonderful memory. He knew nothing. Ratherwas he to be regarded as a stupid Hans, and totallydependent upon signs or helps given by his master.Only a very few believed, however, that such signs—thenature of which was quite unknown

or regarding whichonly vague unsubstantiated suppositions were advanced—were given unintentionally. Most of the critics openlyaverred that we here had to do with intentional control,



Clever Hans (the horse of mr. Von Osten) ANIMAL CONSCIOUSNESS                27 in other words, with tricks. But not only did stupidorthodoxy dispose of the matter in this way, but also theenlightened, who believe everything unusual to be con-trary to reason. They put the Hans problem on a levelwith spiritualism, and were convinced that if the veilwere removed a crass imposition would be revealed.Professional trainers who regarded themselves as wellinformed did not hesitate to give expression to this sameview, even though they had observed Hans inad-equately or not at all. The defenders of this second point of view were notat a loss to point out the signs supposed to be given toHans. One of these believed he had discovered theprimary means for giving these signs in the slouch hatof Mr. von Osten. It was no

accident, they said, thatMr. Schillings wore a slouch hat when he experimentedwith the horse. It is sufficiënt to note that Mr. Schil-lings was usually bare-headed or wore only a cap whenhe tested the horse. Another accused, in like fashion,the long coat of the experimenter; a third, who " hadhad opportunity to observe Hans on several occasions,"declared with equal certainty that the cue lay in themovements of the hand as it was thrust into the pocketfilled with carrots. One circus-star declared, that thetrick lay in eye movements, another such star declared itlay in the movements of the hand. A sixth discoveredthat the signs were " manifold " and adds, " to be sure, thetrainer must have a fund of such signs in order to preventembarrassment." Such a hypothesis is itself, it wouldseem, one of embarrassment. On the other

hand, therewere many first-class observers who vainly tried to dis-cover regularly recurring signs; among them the onlyprofessional trainer,—who had devoted any satisfactory



Clever Hans (the horse of mr. Von Osten) 28 THE HORSE OF MR. VON OSTEN length of time to the horse and had also sought diligentlyfor the signs in question—said, " I was fully convincedthat I would be able to explain the problem in this way,but I was mistaken." The president of the " Inter-nationale Artisten Genossenschaft," a person who knewall the usual means of control in trick performances, wentover to the other side as a result of his observations. There were others who sought for auditory signs. Theopinion was expressed that " Hans was unable to answerthe simplest question such as ' What is two plus three ?'whenever the questioner's tone of voice differed fromthat of the master's." Another put chief stress upon thechanging inflection; furthermore, a " high degree ofauditory sensitivity" was often offered in explanation. The sense of

smell was also made to bear some bur-dens. With its help, for instance, Hans was believed tobe able to recognize the photograph of some one present,supposing, of course, that the person had carried thepicture about with him, thus allowing it to be impreg-nated with his peculiar personal odor. One even sug-gested that the heat radiating from the questioner's bodyand the electric stimulus conducted underground toHans's foot were sufficiënt explanation for his remark-able feats. Even the so-called N-rays, of one-day fame, whichwere supposed to radiate from the human brain when inactivity, were offered as a solution. A similar thing mayhave been in the mind of the " natural philosopher " whoeven after the publication of the December report, wroteas follows in one of the journals: " On the basis of mostcareful control, I have come to the

conclusion, that thebrain of the horse receives the thought-waves which radi-ate from the brain of his master; for mental work is,



Clever Hans (the horse of mr. Von Osten) ANIMAL CONSCIOUSNESS according to the judgment of science, physical work."Of the same character are the explanations of two others,one of whom declares that Hans was acting " under themagnetic influence of man ", while the other declared that" hypnotic suggestion is involved ", and, ignoring attestedfacts, tells us that, " The horse can execute the com-mands of another only when the master, with whom it is' en rapport', wills that it shall obey." We may closethe catalogue of explanations with one more, which, inspite of its vagueness, found many defenders, viz: sug-gestion. Without defining this conception more specifi-cally and without the slightest notion of the peculiar diffi-culties which it involves (L. Loewenfeld in his " Hand-buch des Hypnotismus" [Wiesbaden, 1901, pp. 35ff.]cites twenty

different definitions of the term given by asmany authors) a critic writes: " The astounding phenom-enon of an animal apparently possessing human reasonis to be attributed solely to suggestion ". Having re-ferred to a dog trained for the vaudeville-stage, the gen-tleman concludes that, " our intelligent horse, as well asthe dog, is simply of fine nervous organization and hencehighly susceptible to suggestions ". What was to be done, with this mass of conflicting ex-planations? Everyone considered his own opinion theonly correct one, without, however, being able to con-vincc anyone else. The need here was not simple affirma-tion, but proof.



Clever Hans (the horse of mr. Von Osten) CHAFTER II EXPERIMENTS AND OBSERVATIONS A. EXPERIMENTAL CONDITIONS The observations on the horse under ordinary condi-tions would have been quite insufficiënt for arriving at adecision as to the tenability of the several possible ex-planations. For this purpose experimentation with con-trolled conditions was necessary. It was necessary, first, that the place in which theexperiments were performed should be guarded againstsources of error and interruptions. Several diffi-culties stood in the way of the removal of the horse to amore convenient place. Therefore, a large canvas tentwas erected within the courtyard of Mr. von Osten. Thisafforded the necessary isolation without hindering thefree movements of the horse. After the essential part ofthe experiment had been completed and the

problem hadbeen practically solved, experimentation was sometimesconducted in the open courtyard. A number of the ex-periments were also performed in the horse's stall. The choice of proper persons to experiment with thehorse required careful consideration. In so far as ob-servations were to be made upon the questioner, Mr.von Osten was of course indispensable. But to obviateevery objection he, as well as Mr. Schillings, had to beexcluded from the greater part of the experiments, and 3°



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 31 other persons had to be selected who could learn to handlethe horse. Now one would have thought that the horsewould respond to any moderately efficiënt examiner. Butas a matter of fact it was found that the horse would notreact at all in the case of the greater number of persons.Again, in the case of others he would respond once ortwice, but would then cease. All told, Hans respondedmore or less readily to forty persons, but it was only whenhe worked with Mr. von Osten or with Mr. Schillings,that his responses were at all dependable. For this reasonI undertook to befriend the horse, and by happy chance itcame to pass in a short time he responded as readily tomy questions as to those of the two gentlemen. In a fewof these experiments the Count zu Castell,

Count R. vonMatuschka and Mr. Schillings undertook the röle ofquestioner. Where these are not mentioned in the re-sults here published, I myself did the questioning. With regard to the number of experiments and theirperformance, the following precautions were observed.A sufnciently large number of tests was made in eachseries in order to obviate the possibility of the contentionthat the horse's errors were due to chance. The condi-tions of experimentation were such that the further con-tention that he happened to be tired or otherwise indis-posed, whenever the reactions seemed to be inadequate,couid not be offered. The possibility of confusing thehorse by means of unwonted conditions also had to beavoided. For this reason it was necessary to alternate thetrial in which procedure was with the knowledge of theanswer on the part of the

questioner, with the trial inwhich the procedure was without such knowledge. Suchprecautions had hitherto been neglected, and thereforethose negative results which had been occasionally ob-



Clever Hans (the horse of mr. Von Osten) 32 THE HORSE OF MR. VON OSTEN tained in single trials, could not claim objective validity,even though the persons making the tests were subject-ively convinced. The course of the experiments was determined by thenature of the problem itself. By means of a very simpletest it was possible to discover whether or not Hans wasable to think independently. He was confronted withproblems in which the procedure was without knowledgeof the answer on the part of the questioner. If underthese conditions he could respond with the correct an-swer—which could be the result of a rational processonly—then the conclusion that he could think independ-ently, was warranted. The examination would be closedand Mr. von Osten would be justified in all he claimedfor the horse. If, however, Hans should fail in this test,then

the conclusion that he could think was by no meanswarranted, but rather the inference that he was dependentupon certain stimuli received from the questioner or theenvironment. Further investigation would be for the pur-pose of discovering the nature of these stimuli. To ascertain by means of which sense organ or organsthe horse might receive these necessary stimuli, themethod of elimination was employed. We began by ex-cluding visual stimuli by means of a pair of very largeblinders. Should this investigation be without results,then we would proceed to test the sense of hearing. Theelimination of auditory stimulations would be more diffi-cult, because ear-caps or the closing of the passage bymeans of cotton would not give sufficiënt assurance thatthe sound-waves were being interrupted, even if the horsewere docile enough to suffer these appliances.

There-upon would follow the testing of the sense of smell andof the skin-senses. And finally there might be involved



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 33 another still unknown sense, such as seems to exist in thelower animal-forms. The reader therefore can readily seethat the investigation might possibly have become verycomplex, and that the investigator had to be prepared forall of these possibilities. The results of the experiments and the essential cir-cumstances under which they were conducted, were inevery case recorded immediately. It goes without saying that in the final formulation ofthe results, all values—including those which were notconsonant with the majority—were to be used. B. EXPERIMENTAL RESULTS During the course of these experiments Hans worehis accustomed trappings, i. e., a girdle, light headgearand snaffle, and he either stood alone, untied, or was heldloosely by the bridle either by the

questioner or (thoughonly in a few instances) by his attendant. The ques-tioner always stood to the right of the horse, as Mr. vonOsten had been accustomed to do. As reward for correctresponses Hans received from the questioner *—and fromhim only—a bit of bread or carrot, and at times also asquare of sugar. Never was a whip applied. From timeto time the horse was led about the courtyard or was al-lowed to run loose in order to secure the needful respite.Besides myself there was usually present Prof. Stumpfand Dr. von Hornbostel, who kept the records, and fre-quently also Mr. von Osten. Several times I workedalone with the horse. The results obtained in the horse'sstall were in no respect different from those got in the * The expressions quistiontr and experimcnter are used interchange-ably in this treatise.



Clever Hans (the horse of mr. Von Osten) 34 THE HORSE OF MR. VON OSTEN course of the experiments carried on in the courtyard.Whenever a doubt arose as to the number of taps madeby the horse (though this did not frequently occur), thenthe series in question was immediately repeated. In this report of the results of our experiments, thereader must bear in mind that it was impossible to adhereto that order and distribution of tests which we are wontto require in the case of psychophysical experiments con-ducted under regular laboratory conditions. All sorts ofdifficulties had to be overcome: unfavorable weather, thecrowds of curious ones, certain peculiarities of the horse—such as shying whenever the wind rippled the canvasof the tent—and last but not least, the idiosyncrasies ofMr. von Osten who repeatedly attempted to interrupt theprogress of the

experiments. Since it was evident that different kinds of processeswere involved in solving the problems and since the solu-tions would be indicated by tapping, or by movements ofthe head, or by walking over to the object to be desig-nated, the results of these three sets of experiments havebeen grouped under three corresponding heads. I. Problems solved by tapping The following tests were made in which the methodwas such that when the problem was presented to thehorse, the correct solution was known to none of thosepresent, least of all to the questioner. This method weshall designate in the following report as "procedurewithout knowledge " whereas we shall call the method inwhich the answer was known to the questioner, " pro-cedure with knowledge ". In order to discover if the horse could read numbers,



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 35 a series of cards on which numerals were blazoned, wereexposed to the horse's view in such a way that none ofthose present was able to see them, and the horse wasasked to tap the numbers as they were shown. This ex-periment was repeated at different times and in all therewere 49 tests in which procedure was without knowledge,and 42 in which procedure was with knowledge. In thecase of the former there were 8% correct responses,whereas in the case of the latter 98% of the answers wereright.' As an example of the course which the seriestended to take, we insert the following, in which Mr. vonOsten himself acted as questioner. Method. No. exposed. No. tapped Without knowledge 8 14 With H 8 8 Without H 4 8 With H 4 4 Without u 7 9 With M 7 7 Without tl 10

"7 With u 10 10 Without II 3 9 With II 3 3 e^ Whenever the questioner knew the solution, nearly allof the horse's answers were correct; but when the an-swers were unknown to the questioner, the horse's re-sponses were, with only a few exceptions, quite unsuc-cessful. Since the few exceptional cases must be re-garded as fortuitous, the conclusion is warranted that thehorse was unable to read numerals without assistance. In order to discover wfoether the horse could readwords such as " Hans" or " Stall" or the namesof colors, they were written upon placards and hung



Clever Hans (the horse of mr. Von Osten) 30 THE HORSE OF MR. VON OSTEN up in a row before the horse in such a way that thequestioner could see the individual word but could notimmediately recognize the particular place that each oneoccupied in the series. The horse was then asked:" Upon which placard is the word ' Hans'?," On whichis the word ' Stall' ? ", etc. In order to make sure, hewas required to repeat each answer. Then the experimenter would determine for himselfthe place of the word in the series and would ask thequestion again. Fourteen such tests, in which the pro-cedure was with knowledge on the part of the ques-tioner, were interspersed with twelve in which the pro-cedure was without such knowledge. With the latterthere were no correct responses, whereas in the cases ofprocedure with knowledge 100% of the answers

werecorrect. Evidently the horse could not read words. Three words were thereupon whispered in his ear,which he was asked to spell in accordance with the methoddescribed on page 21. Since he had to indicate first therow, and then the place in the row occupied by the letter,it took two answers to indicate the position of each letter.I acted as questioner. The ordering of the table of let-ters was unknown to me, except the position of the letter" a ", which naturally came first, and the place of theletter " s ", concerning whose position I had purposelyinquired. The words chosen for this experiment were" Arm ", " Rom " (Rome) and " Hans ". The horse re-sponded incorrectly in the case of every letter which wasunknown to the questioner. " A " and " s " alone weregiven correctly. Thus in spelling the word " Rom " thehorse responded with the series 3, 4;

3, 4; 5, 4; 5, 4; i. e." jjst ", instead of the correct series: 4, 6; 4, 2; 3, 7. Ilater selected three other words, the spelling of which in-



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 37 volved the tapping of thirty-two numbers on the part ofHans, and whose position I had carefully ascertained be-forehand. When these were given to the horse to spell,he responded promptly without a single error. EvidentlyHans was unable to spell without assistance of some sortfrom the questioner. The horse's reputed aptitude in computation was testedin the following way. Mr. von Osten whispered a num-ber in the horse's ear so that none of the persons presentcould hear. Thereupon I did likewise. Hans was askedto add the two. Since each of the experimenters knewonly his own number, the sum, if known to anyone, couldbe known to Hans alone. Every such test was imme-diately repeated with the result known to the experi-menters. In 31 tests in which the

method was procedurewithout knowledge, 3 of the horse's answers were correct,whereas in the 31 tests in which the method was pro-cedure with knowledge, 29 of his responses were correct.Since the three correct answers in the cases in which pro-cedure was without knowledge evidently were accidental,the results of this series of experiments show that Hanswas unable to solve arithmetical problems. For the purpose of discovering whether the horse couldat least count, the Russian kindergarten device, which Mr.von Osten had used in training, was utilized. The ma-chine was placed before the horse, but the experimenterturned his back upon it. Before each test, a number ofballs were pushed to one side and Hans's problem was toindicate the number thus separated. Each test was re-peated with procedure with knowledge. Of eight

suchexperiments Hans responded successfully every time pro-cedure was with knowledge but failed every time pro-cedure was without knowledge. Thus 7 balls were at one



Clever Hans (the horse of mr. Von Osten) 38 THE HORSE OF MR. VON OSTEN time designated as 9 and later as 14, while 6 were at firstdesignated as 12, and later as 10. Since all these errorscould not be accounted for on the ground of miscountson the part of the horse, it was evident that Hans is quiteunable to count. The memory-test was conducted in the following man-ner. In the absence of the questioner a number or thename of some day of the week was spoken to the horse.The experimenter would then return and question him.Of 10 responses 2 were correct, 8 incorrect. Among thecorrect answers were the number 3, a number which, aswe shall see, Hans was prone to give under all sorts ofconditions, and which therefore meant very little whengiven as a correct response. The number 2, on the otherhand, was consecutively

indicated by 7, 9, 5, and 3, 8 wasgiven as 5, 6, 4, and 6, consecutively; and finally Wednes-day was indicated as the fourteenth day of the week.After this we undertook the test the horse's far-famedknowledge of the calendar. Dates, such as Feb. 29,Nov. 12, etc, were given to Hans and he was askedto indicate on which day of the week they feil. Sundaywas to be indicated by 1, Monday by 2, etc. Of 14 suchtests, 10 were unsuccessful, 4 successful. But in the caseof these 4 something very interesting occurred. It hap-pened that during this series the keeper of the horse waspresent, and he happened to know the days on whichthese dates feil,—as he himself testified. The dates inquestion were also little more than a week or so from theday of the experiment, so they could easily be deter-mined. But as soon as we took more remote

dates bothman and beast were hopelessly lost. It was certain thatHans had no knowledge of the calendar. It is needlessto say anything of his supposed knowledge of cards and



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 39 coins. Hans plainly was incapable of the astonishingfeats of memory which had been claimed for him. Finally we investigated Hans' musical ability. In aroom adjoining the horse's stall there was a small har-monica, which spanned the once accented octave. On thisone or more tones were played. The horse was requiredto indicate the tone played, the number of tones playedand their relation to one another. For testing his generalhearing 20 tests were given in which the method was pro-cedure without knowledge. Of the responses only onewas correct, and that one was the tone e, for which theproper response was three taps, but we must bear in mindwhat has already been said of the number 3. The toneb was indicated by 11 taps, although Hans had

onlylearned a scale of one octave and therefore could respondto only seven tones. In the tests in which the methodwas procedure with knowledge, he again, without excep-tion, was successful. Similar results were obtained in theanalysis of compound clangs. In the cases of procedurewithout knowledge (although the experimenter hereknew the correct responses, he purposely refrained fromthinking of them) not a single response was correct;while in the cases of procedure with knowledge, all butone were correct. The following were typical re-sponses: Three tones were played and the question wasasked, " How many tones were played ?" Hans re-sponded first with 4 taps and then with 1. The tonesc, e, g, a, (1, 3, 5, 6) were struck and the question asked," Which tone must be eliminated to make the complex achord ?" In the tests in

which the method had beenprocedure with knowledge, this question had always beenanswered correctly, but when procedure was withoutknowledge the responses were first 13, a tone which does



Clever Hans (the horse of mr. Von Osten) 4o THE HORSE OF MR. VON OSTEN not exist for Hans, then 2, a tone which was not givenin the clang to be analyzed, and finally 3, which was notthe discordant tone. Hans's far-famed musical abilitywas an illusion. Taking the results of all the tests into consideration,we find that in the case of procedure with knowledge,90 to 100% of the responses of the various series werecorrect, whereas, in those series of procedure withoutknowledge 10%, at most, of the responses were correct.Under the conditions prevailing during these latter tests,even these 10% must be regarded as due to chance. Tobe sure Mr. Grabow, a member of the school board andan enthusiastic follower of Mr. von Osten (Zeitschriftfür Padagogische Psychologie, Pathologie und Hygiëne,Berlin, 1904, Jahrg. 6, Heft. 6, S. 470), mentions a

largenumber of successful tests, which were supposedly madein accordance with the method of procedure withoutknowledge. A thorough analysis of his experiments wasnot possible, because the conditions under which theywere conducted were not adequately specified. But Ihave no doubt that the successful responses of the horsewere due solely to the absence of precautionary meas-ures. I, too, could cite a number of seemingly correctresponses which demonstrably were due to the absenceof adequate precautionary measures. I therefore repeat:Hans can neither read, count nor make calculations. Heknows nothing of coins or cards, calendars or clocks, norcan he respond, by tapping or otherwise, to a numberspoken to him but a moment before. Finally, he has nota tracé of musical ability. After all this experimentation it was evident that thehorse

was unable to work alone, but was dependent uponcertain stimuli from its environment. The question



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 41 therefore arose: does the horse get these stimuli whilethe question is being put, or during his responses, i. e.,during the process of tapping. If Mr. von Osten's opinion was correct, then theprocess of questioning played an important part in thesuccess of the experiment. Of course, as he said, it wasnot necessary to ask the question aloud; it was sufficiënt—curiously enough—that it be inwardly spoken, thanksto the horse's extraordinary auditory sensitivity. If, how-ever, conditions were made such that the auditory sensewas eliminated, then the animal would be unable to re-spond. Such a theory is not quite as absurd as it mightseem at first blush. For Hansen and Lehmann have shownthat an acute auditory organ is able to respond to suchdelicate stimulation as is

involved in the softest whisper,or even in the so-called nasal whisper in which the lipsare tightly closed.3 They have attempted thus to ex-plain any modes of supposed " thought-transference",(cf. page 7). Since experts on horses agree that thehorse has acute auditory sensitivity, Mr. von Ostenseized upon this fact and tried to establish his theory inthe following manner. No response was successfullymade on the part of the horse, he said, when the soundwaves caused by his (Mr. von Osten's) inner speech weredeflected from the ear of the horse. This was the casewhen he closed nose and mouth while inwardly puttingthe question, or deflected the waves from the horse's earby means of a placard held before his mouth while speak-ing, or finally by applying lined ear-muffs to the horse'sears. If, on the other hand, he closed only his nose andnot his

mouth while thus inwardly putting the question,or if he held the placard so that there was a possibility ofdeflecting the sounds to the horse's ear, or if the ear-



Clever Hans (the horse of mr. Von Osten) 42 THE HORSE OF MR. VON OSTEN muffs were of too sheer a material, then Hans could hearand answer the questions which for human ears wereinaudible. He demonstrated all this by means of experi-ments and of 20 tests of the first kind, in which auditorysensations were supposedly eliminated, 95% of the re-sponses were incorrect (Hans would always tap too greata number) ; whereas of 28 tests of the second kind, nota single answer was wrong, just as had been predicted.Now I have repeated both kinds of tests, but have al-ways found some correct responses in those cases inwhich the horse, supposedly, was unable to hear, a thingwhich greatly astonished Mr. von Osten. In fact, theresponses of the horse were quite as correct when I didnot even whisper the question inwardly. It was quiteclear

that putting the question in any form whatever waswholly unnecessarv. Mr. von Osten's demonstrations tothe contrary, which were based upon erroneous physicalprinciples, are to be explained as cases of vivid auto-suggestions, (but of this, more in Chapter V). Afterall this experimentation, it was manifest that the cue wasnot given to the horse while the question was being put;it occurred, therefore, at some time during the process oftapping. But by means of which sense organ was itreceived by the horse ? We began by examining the sense of vision, and in thefollowing manner. Bunders were applied, and it isworthy of mention that Hans made no attempt to resist.The questioner stood to the right of the horse, so thatthe animal knew him to be present and could hear, butnot see him. Hans was requested to tap a certain num-ber. Then the

experimenter would step forward into thehorse's field of vision and would put the same problemagain. Since, in the tests of the first kind, Hans would



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 43 always make the most strenuous efforts to get a view ofthe questioner, and since he would rave and tear at thelines whenever the attempt was made to tie him,—a thingwhich he had never done hitherto,—it was impossible todetermine in some cases whether or not he had seen thequestioner during the process of tapping. I am using,therefore, in the following exposition, besides the twocategories of " not seen " and " seen ", a third which Ihave called " undecided ". A total of 102 tests were madein which large blinders were used. In 35 of these, theexperimenter certainly was " not seen " in 56 cases hewas "seen" and the remaining 11 are "undecided".Under the first of these categories 6% of Hans's answerswere correct (i. e. only two), under the second head

89%were correct and under the third 18% were right. Inother words, the horse was at a loss the moment he wasprevented from seeing the questioner; whereas his re-sponses were nearly always correct when the experi-menter was in sight, certain proof that the horse's failuresare to be attributed to the elimination of visual stimuliand not to the general inconvenience occasioned by theblinders. It is evident therefore, that the horse requiredcertain visual stimuli or signs in order to make a correctresponse.* * Throughout this treatise I am using the word " sign," or "signal,"whereas all other writers who have touched upon the Hans-problem,have always spoken of " aids." Following von Sanden,4 however, Iwould distinguish clearly between the two. I would designate as aidsall immediate stimulations of the horse's body (i. e. by means of con-tact), which

have been designed with reference to the animal's physio-logical movement-mechanism in such a way that they truly ' aid ' him.in the production of the required movements. I would regard as signson the other hand, all stimulations (whether mediate or immediate)which are selected without especial regard to the anatomy or physiology



Clever Hans (the horse of mr. Von Osten) 44 THE HORSE OF MR. VON OSTEN Such unequivocal results, however, were only obtainedafter we had provided blinders of sufficiënt size (15 X 15centimeters). Mr. von Osten believing that the horsewould not suffer these to be applied, had at first proposedother measures. He held a slate before his face. Someof the horse's responses were right, others wrong. Thetests were repeated and were successful as long as I, my-self, held the slate before my face, but not a single oneof the responses was correct when another would attemptto hold the slate before me. Mr. von Osten then broughtforth a kind of bolster which he fastened on the rightside of the horse's face,—the side which was turned to-ward the questioner. But this also gave uncertain re-sults. Finally he agreed to apply blinders. But thesewere

much too small and projected at a great angle fromthe head (Mr. von Osten had cut the straps, for hethought they worried the animal). The result was thatonly the posterior part of the horse's normal field of visionwas obstructed. Therefore, one could never be quitesure whether Hans, who—it will be borne in mind—madeevery attempt to see the questioner, had not perhaps afterall been able to peer over the edge of the blinder. Thenumber of " undecided" tests, therefore, became verygreat. Of 108 tests, only 25 could be placed in the of the horse, and bear no inseparable relation to the thing to be donebut are associated with it at the will of the trainer. The rider's useof reins, and control by means of leg-pressure and manner of sit- ting in the saddle, and the driver's use of the lines,------all these, then are aids. A simple pull at the reins, however, is not an

aid, but a sign. The whip may be used for giving signs as well as aids,------the latter, ?when it does the work of the spur or of the pressure with theknees, as is the case with ladies' riding-horses and in lunging. All callsand all movements of the hand or head merely, on the part of thetrainer, are to be regarded as signs.



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 45 category of " not seen ", 44 in the " seen ", and 39, i. e.,a third of the total, in the " undecided." The percentageof correct answers for these three categories were, respec-tively: 24%, 82% and 72%. Here we have once moreapproximately the same ratio between the categories of" seen " and " not seen " as in the case of the tests withthe smaller blinders. If we were to count the caseswhich we had put under the head of " undecided," in thesame category as those in which vision had been ex-cluded—as Mr. von Osten had done—then one wouldhave been led to the conclusion that the horse did notneed visual signs. Several observers had thus been ledastray: e. g., General Zobel writes in the " National-Zeitung" (Aug. 28, 1904), that upon request Mr. vonOsten had

covered Hans's right eye " by means of somesort of blinder, so that he was unable to see his in-structor ", and that Hans did not fail to respond cor-rectly. We evidently have here to do with the unreliablebolster mentioned above. Furthermore, Mr. Schillingsmade a number of tests with the small blinders, in which50% of the answers were correct, and probably in thesame manner were obtained the results published in oneof the daily papers (the " Berliner Tageblatt", Dec. 12,1904), several days after the publication of the Decemberreport, and reading as follows: " Tests have been madeupon Hans with blinders over his eyes and it is to benoted that, in spite of these, he still responds correctly."Mention is also made of the experiments noted in Supple-ment III (page 257), in which Mr. von Osten hid be-hind the questioner and merely encouraged the

animalby occasional exhortations, but it is not possible to saywith any degree of certainty in how far he was reallyhidden from the horse's view.



Clever Hans (the horse of mr. Von Osten) 46 THE HORSE OF MR. VON OSTEN I would add that the horse—in so far as it was at allpossible to decide—never looked at the persons or the ob-jects which he was to count, or at the words which hewas to read, yet he nevertheless gave the proper responses.But he would always make the most strenuous efforts tosee the questioner. (See page 43). I would further-more add that several experiments, in which Mr. vonOsten and the horse were separated from each other bymeans of the canvas tent, failed completely, and that, onthe other hand, all tests were successful in which the ques-tioner was present in the feed-room and the door betweenthis and the horse's stall was opened wide enough for himto be seen by the horse. I would also mention that to-ward evening the responses became less

and less accurate.The conclusion that visual stimuli were here operativecannot be gainsaid. It was possible, to be sure, that other senses might alsobe involved, but it was certain that auditory sensationsdid not enter it. This is shown by the fact that one mightremain just as silent while the horse was tapping hisanswer as during the putting of the question and yetobtain a correct response. Hans, furthermore, couldscarcely be distracted by auditory stimulations. If eitherthe experimenter or anyone else present sought, at a givenmoment, to interrupt him by such calls as " Halt"," Wrong ", etc, while he was going through the processof tapping, they very seldom succeeded in their attempt.Even though such interruption did succeed in seven outof the twenty-one cases in which it was tried, the assump-tion is well grounded that the success was due

entirelyor almost entirely to minimal movements involuntarilyexecuted by those attempting the interruption. It is tosuch minimal movements that the horse, as we shall



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 47 see later, promptly reacted. When the experimenter(Pfungst), himself, made the interjections, which cer-tainly should have been more effective, we found that thehorse was actually disturbed in only two of the fourteencases; and finally in ten consecutive cases of attemptedinterruption not a single one was successful. There wasalmost a complete absence of any ear movements on thepart of the horse, a fact in which I have been borne outby Mr. Henry Suermondt, the distinguished horsebackrider. Indeed, I cannot recall that Hans ever turned hisears toward me, a fact which is strikingly curious in thecase of a horse so attentive and so spirited in temper. Finally, I might also mention that the breathing of theexperimenter in no wise influenced the outcome of

theexperiment. Whether he held his breath or breathed onthe leg or body of the horse, made no difference. Investigations of the other senses became needless, forI had, in the meantime, succeeded in discovering the es-sential and effective signs in the course of my observa-tions of Mr. von Osten. These signs are minimal move-ments of the head on the part of the experimenter. Assoon as the experimenter had given a problem to thehorse, he, involuntarily, bent his head and trunk slightlyforward and the horse would then put the right foot for-ward and begin to tap, without, however, returning iteach time to its original position. As soon as the desirednumber of taps was given, the questioner would make aslight upward jerk of the head. Thereupon, the horsewould immediately swing his foot in a wide circle, bring-ing it back to its original position.

(This movement,which in the following exposition we shall designate as"the back step", was never included in the count.)



Clever Hans (the horse of mr. Von Osten) 48 THE HORSE OF MR. VON OSTEN Now after Hans had ceased tapping, the questioner wouldraise his head and trunk to their normal position. Thissecond, far coarser movement was not the signal for theback-step, but always foliowed it. But whenever thissecond movement was omitted, Hans, who had alreadybrought back his foot to the original position and hadthereby put it out of commission, as it were, would giveone more tap with his left foot. If it was true that these movements of the questionerguided the horse in his tapping, then the following mustbe shown: First, that the same movements were observedin Mr. von Osten in every case of successful response;secondly, that they recurred in the same order or withonly slight individual changes in the case of all who wereable to obtain successful responses from

the horse, andthat they were absent or occurred at the wrong time inall cases of unsuccessful response. Furthermore, it wasobserved that it was possible to bring about unsuccessfulreactions on the part of the horse as soon as the move-ments were voluntarily suppressed, and conversely, thatby voluntarily giving the necessary signs the horse mightbe made to respond at pleasure; so that anyone who pos-sessed the knowledge of the proper signs could therebygain control over the process of response on the part ofthe horse. These requirements have all been fulfilled, aswe shall see in the following pages. With regard to the regular recurrence of the move-ments noticed in the case of Mr. von Osten, I was, aftersome practice, able to note carefully their peculiar char-acteristics. This was rather difficult, not only on accountof their extreme minuteness, but also

because that veryvivacious gentleman made sundry accompanying move- i



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 49 ments and was constantly moving back and forth. Toabstract from these the essential and really effectivemovements was truly difficult. It was much easier toobserve these movements in the case of Mr. Schillings,probably on account of the fewer accompanying move-ments and perhaps on account of their greater distinct-ness. Usually he would raise the entire trunk a trifle, sothat the movements could be noticed from behind. Be-sides these, I had an opportunity to observe the Countzu Castell, Mr. Hahn and the Count Matuschka. Allthree made the same movements, though somewhat moreminutely than Mr. Schillings, yet none was as slight asthose of Mr. von Osten.* I further noticed that CountMatuschka and Mr. Schillings often showed a tendencyto accompany every tap

of the horse with a slight nodof the head, the last being accompanied by a more pro-nounced nod and then foliowed by the upward jerk of thehead, in other words, they beat time with the horse. Inthe case of the last three mentioned, for whom the horseresponded far less effectively than for Mr. von Osten orMr. Schillings, belated or precipitate jerks would fre-quently occur. This was found to be true in the case ofall other persons who had failed to elicit adequate re- * During the tests Mr. von Osten nearly always wore a slouch hatwith a wide rim. The rim, of course, always moved with the head, andmade the movements appear on a larger scale, (in the ratio of sbout3:2, as I was able to ascertain later by graphic methods). But obser-vation was successful, even at a distance of a meter and ahalf, When heworked with head uncovered. And even if head and

forehead werecovered entirely, it was still possible to note the movements by watch-ing the eye-brows. When Mr. Schillings and the rest of us workedwith the horse, we either went bare-headed or wore only a very smallcap.



Clever Hans (the horse of mr. Von Osten) THE HORSE OF MR. VON OSTEN sponses from the horse. Often, in both cases, a com-plete absence of any kind of minimal movement had beennoted. The accuracy of these observations in the caseof Mr. von Osten is attested by Mr. Stumpf and Mr. vonHornbostel, and by these same gentlemen and Prof. F.Schumann in the case of Mr. Schillings and myself.They also found these movements to be most minute inthe case of Mr. von Osten. In my case also they pro-nounced them " minimal, and often quite imperceptible ".All other persons who have seen me work with the horse,but who were not familiar with the nature of these move-ments, never perceived them, no matter how closely theyobserved me. Since the doubt was expressed that these movementsdid not precede but foliowed closely upon the

back-step ofthe horse (i. e., that an error with regard to the time-element was involved), it became important that timemeasurements be taken. This was done in the followingmanner: The questioner asked the horse to tap numbersfrom 5 to 20, seldom higher. He purposely refrainedfrom pronouncing the number, but recorded it after eachtest had been completed. This was a matter of indiffer-ence to the horse (see page 42), and had the advantagethat the measurement was not influenced by knowledgeon the part of the time-keeper. Two observers wererequired, one watching the horse, the other the questioner.Both observers had fifth-second stop-watches. The largerface of this watch shows the fifth-second and a handon the smaller face indicates the minute. Bv pressingupon the stem the watch may be set in motion at anymoment desired, and by

pressing it once more it maybe instantly stopped, and the time elasping between



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 51 the setting in motion and the stopping may be read on theface. By pressing upon the stem a third time the handsare brought back to zero, and the watch is ready foranother test. At a moment agreed upon beforehand—usually the third tap of the horse—both observers startedtheir watches. Practice tests had shown that this couldbe done with all the accuracy necessary in this case. Assoon as the observer of the questioner noticed the latter'shead movement he stopped his watch, and as soon as theobserver of the horse noticed the latter's back-step hestopped his watch. Since the movement of the horse'sfoot does not occur as a jerk, but is of greater extent thana jerk would be, it was agreed that the observer was tostop the watch as soon as he recognized the

back-step assuch, not when the foot was being raised from theground, because it was not then evident whether the horsewould bring it back to the original position or whetherhe was preparing to give another tap, nor when he hadbrought his foot completely back, but at the moment inwhich it was evident that the horse intended to make theback-step. Experimentation had shown that an agree-ment as to this moment was possible. A tap with theleft foot, which might possibly follow upon the back-step,could be left out of account. The difference in time be-tween the two watches would show the time between thehead-jerk of the questioner and the back-step of thehoi se,* and if the back-step was indeed a reaction upon * For the benefit of those who are familiar with reaction-time ex-periments of this kind, I would state the following: The reaction to

thehead-jerk, on account of the minuteness of the latter, was sensorythroughout, and therefore all precipitate reactions are entirely wanting.The reaction to the back-step was, like the preceding one, a reaction



Clever Hans (the horse of mr. Von Osten) 52 THE HORSE OF MR. VON OSTEN the head-jerk, then the watches would have to show a latertime for the back-step than for the head-jerk. Measurements of this kind were taken for Mr. vonOsten, Mr. Schillings and myself. In the case of thefirst two it was taken without any knowledge on theirpart. They did not even know that they were being ob-served, having been told that the measurements were forthe sake of determining the horse's rate. In my case, tobe sure, the time could not be taken without my knowl-edge. I succeeded, however, in eliminating the effect ofthis knowledge on my part. (Cf. pages 88 and 145.)Since the results obtained in the case of Mr. Schillingsquite agree with those obtained in my case, it is evidentthey may be considered as being of equal value. With regard to the number of tests the following

tablemay be referred to. The first vertical column gives the to a visual cue. (T?ans's tapping was almost quile inaudible). Eothstop-watches were carefully regulated. In order to eliminate also theconstant error which might possibly arise as a result of some differencein the functioning of their pressure-mechanism, the two watches werealways exchanged in the different series of tests, by the observer of theman and the observer of the horse. The two time-measurements obtained by the two observers contained, of course, the reaction-times ofthe observers themselves. In order to equalize the constant error whichthereby arose, it was arranged that each observer should react alternatelynow to the man, now to the horse. In order to be perfectly safe, thereaction-times of those concerned, (von Ilornbostel, Pfungst, Schumannand Stumpf), were later determined in the laboratory

by means of thecarefully regulated Hipp chronoscope. Separate determinations weremade of the reactions to the head-jerk and to an imitation of the horse'sback-step. Then the time which one observer took to react upon ahead-jerk, was compared with the reaction-times of the other observersto the back-step. Since the greatest difference which was found in thiscomparison, did not exceed one-tenth second, the results obtained in thecourtyard required no correction.



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 53 name of the questioner, i. e. the person operating withthe horse. The four other columns give the number oftests made upon each of these. The name of the personwho made the observation in each series is indicated atthe head of the column. It is unnecessary to give thename of the observer of the horse, for the only difficultylay in the observation of the questioner. The numeralsI and II indicate two series taken at different times. v. II. Pf. Schu. St. Questioner. I II I II I II I II 9 '5 34 17 - — 8 27 - — 19 17 6 16 6 13 — — - — 9 We have omitted from this table several tests in whichthe observer of the questioner noticed 110 head jerkswhatever, and therefore could not arrest his stop-watch,although the horse responded correctly. Four tests ofthis kind were made by Mr. von Hornbostel, two

by Mr.Pfungrt, two by Mr. Schumann and five by Mr. Stumpf.In the case of Mr. Pfungst the horse gave the unusuallyhigh number of fifty taps. The attention of the observerhad been taxed too long and had failed him (two secondsis the most favorable time). The head-jerk of Mr. vonOsten evidently occurred during a lapse in Mr. Pfungst'sattention and therefore remained unnoticed.



Clever Hans (the horse of mr. Von Osten) 54 THE HORSE OF MR. VON OSTEN v.H. Pf. Schu. St. Questioner. I II I II I II I II R. V. Osten. W. 44$ 60$ 56$ 20$ 62$ 88$12$ 0% — — 0$ 48$ IOO$ 22$ R. Pfungst. W. 100$ 92$0$ 0$ — — _ --- 100$ —0$ — R. Schillings.W. — — 74$ 100$ 5$ oi 83$ 100$17$ 0$ --- — The results of the experiments are given in the secondtable. The general arrangement corresponds to that ofthe first table. Even though the absolute number of testswas small, yet for the sake of giving a better generalview, all values are given in percentages. The tests inwhich the moveinent of the questioner had preceded thatof the horse—as had been anticipated—are recordedunder "R" (right); under " W" (wrong), we haverecorded those cases in which the testimony of the stop-watches—contrary to our expectation—indicated that thereverse order

prevailed. Finally, those cases which wouldcomplete the 100%, i. e. those in which the watches in-dicate simultaneity of the movements in question, are notrecorded. From this table we may note the following: The time-measurements for Mr. Schillings and Mr. Pfungst arequite in agreement and go to show that the order in timeof the head movement of the questioner and the back-



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 55 step of the horse was exactly what had been expected.The few contradictory cases which occur in Series I ofthe observations upon Mr. Schillings are to be accountedfor by the fact that he was here for the first time thesubject of observation, whereas the recorded time-meas-urements in the case of Mr. Pfungst had been precededby a number of practice tests. The results of the meas-urements taken in the case of Mr. von Osten were farless satisfactory. Even if one were to allow a series con-taining barely more than 50% of " right " cases as suf-ficiënt proof of the correctness of our expectation regard-ing the order of the movements of the questioner and thehorse, only three of the six series obtained with Mr. vonOsten as subject, would satisfy this expectation. How-ever, since four of

the six series show a greater numberof cases of simultaneity (their percentage may be easilydeduced by referring to the per cent of " right" and"wrong" cases),the proposed method would give a dis-torted view, and therefore it appears that the more cor-rect method would be to consider simply the numericalratio of the " right " and " wrong " cases. Since, further-more, Series II shows, in every case, a decided changewhich is similar for all observers (note especiallyPfungst), there can be no doubt but that practice is hereinvolved, and that Series II is to be regarded as the trueStandard. Throughout this series we find a preponder -ance of " right " cases. Therefore, the table unmistaka-bly confirms the expected order in time. That there weremore " wrong " cases with Mr. von Osten as subject thanwith the other questioners is to be explained by the factthat the decisive

movements were far less easily observedin this case, than in that of the other questioners. (Seepage 49.) We expect that Series III would show the



Clever Hans (the horse of mr. Von Osten) 56 THE HORSE OF MR. VON OSTEN same results, or approximately the same results in thecase of Mr. von Osten that it did for Mr. Pfungst andMr. Schillings, but unfortunately he declined to act assubject. In the meantime, however, new and decisiveproof presented itself which destroyed all possible doubt. Before adverting to it, let us consider in a few wordsthe reaction-time of the horse,—the time elapsing betweenthe final sign of the questioner and the reaction of thehorse (i. e., the back-step). Unfortunately this time can-not be directly determined. All that can be ascertainedfrom our time-measurements, is the time interveningbetween the moment of the head-jerk and the moment inwhich the reaction of the horse is noted. (See page 51).This time averaged, for the 127 measurements, .45 sec-onds.

If we stated the unavoidable error, (obtained onthe basis of extended supplementary measurements whichit is not necessary to consider here) as .15 seconds, andapply it to the value found above, we obtain .3 secondsas the probable reaction-time of the horse.* That the tapping—as well as all other movements of thehorse—was nothing other than a reaction upon certarnvisual stimuli, was proved beyond a doubt by the fact thatthe voluntary execution of the head-jerk and of othermovements—which we will describe in more detail lateron,—brought about all the proper responses on the part ofthe horse. Thus, artlficial synthesis became the testof the correctness of analytical observation. To elucidate; if the questioner retained the erect posi-tion he elicited no response from the horse, say what he * See page 126 on the corresponding reaction-

time in the case of man.Similar tests have been made in the case of animals in only one instance,and that for dogs, by E. W. Weyer.6 But, as might have been expected,they did not yield any satisfactory results.



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 57 would. If, however, he stooped over slightly, Hans wouldimmediately begin to tap, whether or not he had beenasked a question. It seems almost ridiculous that thisshould never have been noticed before, but it is easilyunderstood, for as soon as the questioner gave the problemhe bent forward—be it ever so slightly—in order toobserve the horse's foot the more closely, for the foot wasthe horse's organ of speech. Hans would invariablybegin to tap when I stooped to jot down some note Iwished to make. Even to lower the head a little wassufficiënt to elicit a response, even though the body itself Fig. 1. might remain completely erect. Of thirty tests made inthis position, twenty-nine were successful. Hans wouldcontinue to tap until the questioner again resumed a

com-pletely erect posture. If, for instance, I stooped forwardaf ter having told the horse to tap 13, and if I purposelyremained in this position until I had counted 20, he would,without any hesitation, tap 20. If I asked him to add 3and 4, but did not move until 14 was reached, he wouldtap 14. Twenty-six such tests gave similar results. The reaction of the horse upon such a signal forstopping showed slight modifications according to the



Clever Hans (the horse of mr. Von Osten) 58 THE HORSE OF MR. VON OSTEN time which elapsed between the last tap and the signalfor stopping. These modifications, which had hithertobeen paraded as expressions of the horse's psychical powermay be illustrated by the following schematic figures(Figures i—4). In all of them the dotted line c-d rep-resents the ground level; d shows where the horse's rightforefoot was located before he began tapping; a and c,respectively, indicate the place to which the foot is loweredduring the process of tapping. The unbroken line givesthe direction of the back-step. If Hans, having raised his foot from a to b—prepara- Fig. 2. tory to tapping,—receives the signal at or just before themoment he lowers the foot, he immediately swings it in awide circle from c back to its original position at d,(Fig. 1). As a

matter of fact a and c coincide, but arejuxtaposed in the diagram for the sake of schematicutility.) This was the usual form of the back-step. If the signal for stopping is given a little after thelast tap (Fig. 2), i. e., at the time that the foot is alreadybeing raised for another tap, then the back-step occursas a-b-d. The horse thus gives, at the moment it receivesthe signal for stopping, a changed impulse to the moving



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 59 foot. The curve, therefore, has a kink at b, and the back-step occurs with seeming hesitancy,—Hans appears notquite certain of his result. If the signal be givén somewhat later still (Fig. 3), i. e.,when the foot is being lowered to complete a tap, Hans isstill able to put on the brakes—as it were—and draw backhis foot before it reaches the ground. The whole processgives the impression that the horse was just about to makea " mistake" of one unit, but at the last moment hadbethought himself of the correct answer. Finally, if the signal be deferred still longer, it becomes Fig. 3. impossible to prevent the extra tap. The back-step againhas the same form as in figure 1; Hans has made a" mistake " in his answer by one unit too many. Conversely, if the head-

jerk of the questioner occurs toosoon; i. e., at the moment the horse has raised his foot forthe final tap to the height b, (Fig. 4), then the tap is notcompleted,—but the foot, without touching the ground,makes the curve b c2 d, back to its original position.Hans has again made a " mistake " in his answer,—thistime by one unit too few. All these variations go to show one thing: Hans never



Clever Hans (the horse of mr. Von Osten) 6o THE HORSE OF MR. VON OSTEN knows in advance which tap is to be the final one. Thesevariations in his reactions occurred often without havingbeen intended by the questioner. But to bring themabout at will required skill, on account of the shortness ofthe time involved in the reaction. Whenever the signal for stopping—which we havejust discussed—was foliowed by the complete erection ofthe head and trunk, Hans would definitely cease tapping.If, however, the questioner failed to assume a completelyerect position, or if he stooped forward ever so slightly,the horse would follow the back-step of the right foot Fig. 4. with an extra tap of the left foot. Besides occurring intests in which Mr. von Osten assumed the róle of ques-tioner, this fact was also noted when the Count zu Castelland Mr. Schillings acted as

subjects. Since the extratap just mentioned was not given like the others with theright foot forward, but with the left foot upon the spot,it was possible for the horse to execute it with a greatershow of energy. This simulated a high degree of mentalcertainty on the part of the horse, as if he wished toindicate that this was the correct solution of the problemand it would have to stand. In spite of all this, many



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 61 errors would creep in. It was possible to prolong thisextra tap and thus make it appear more dilatory. Weneed hardly add that henceforth it was within the powerof the experimenter to have the tapping executed entirelywith the right foot or with the final extra tap of the leftfoot. Hitherto the view had been current that this laysolely within the pleasure of the horse. If the questioner still inclined forward, still remainedin the bent posture after Hans had given the final tapwith his left foot, the horse would immediately begin totap once more with his right foot, which had, in the mean-time, become ready for further action. If the head jerkwas then made, Hans would bring his right foot back,give the extra tap with his left foot, then resumé tappingwith the right and thus continue until the

questioner oncemore resumed the erect posture. Thus the horse on oneoccasion when I wished him to tap ioo, gave—contraryto my desire—the following response; 39 with the rightfoot, 1 with the left, 24 with the right, 1 with the left, 35with the right, and 1 with the left. Later it becamepossible for me to cause him to tap 1 right, 1 left, 1 right,1 left, etc. I could even get him to tap exclusively withthe left foot by standing at his left rather than at his rightas had been customary with his questioners. These tapswith the left foot were executed in a far less elegantfashion than those with the right foot, and with a greatwaste of energy. Hans had become a right-handedindividual—as it were—as a result of long habit. With regard to the distance at which the experimenterdirected the horse, the following may be said: The usualdistance was one-quarter to one-half meter. This

holdsfor all tests hitherto described. Seventy tests which weremade for the purpose of discovering the influence of



Clever Hans (the horse of mr. Von Osten) 62 THE HORSE OF MR. VON OSTEN change in distance showed that the reaction of the horseupon the customary signal of the head-jerk was accurateup to a distance of three and one-half meters. At adistance of three and one-half to four meters there sud-denly occurred a fall of 60-70% in the number of correctresponses. At a distance of four to four and one-halfmeters only one-third of the responses were correct, andat a distance beyond four and one-half meters there wereno correct responses. The greater number of these testswere made in our presence by Mr. von Osten, who wasunder the impression that we were testing the accuracy ofthe horse's hearing, whereas we were really testing theaccuracy of his perception of movements. With regard to the different positions which the experi-menter might

assume with reference to the horse, thefollowing may be noted: The normal position was to theright of the horse. If the experimenter stood immediatelyin front of Hans, the latter's reaction would be just asaccurate, though he would always turn his head andmake desperate efforts to see the questioner, even thoughhe was held in short by the reins. When a position im-mediately behind the horse was taken—a somewhatdangerous proceeding, since Hans would at once beginto kick—no response could be obtained until he succeededin turning far enough around to get the questioner withinview. If he was restrained from turning completelyaround, he would at least turn his head,—and always tothe right. One might even turn his back upon Hansduring the tests, for the signal for stopping was notobtained from the face of the questioner, but from a move-ment

of the head. The following incident will show towhat extent the horse had become accustomed to seeingthe questioner in a certain definite position. For a long



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 63 time I had been in the habit—without exception—ofstanding close to the horse's shoulder. Mr. von Osten,on the other hand, would stand farther back. When, on acertain day, I assumed the latter position, the horse wouldnot suffer it, but would move backward until he had hisaccustomed view of me. Finally we sought to discover by what movements thehorse could be made to cease tapping. We discoveredthat upward movements served as signals for stopping.The raising of the head was the most effective, thoughthe raising of the eyebrows, or the dilation of the nostrils—as in a sneer—seemed also to be efficacious. However,it was impossible for me to discover whether or not theselatter movements were accompanied by some slight,involuntary upward movement of

the head. The upwardmovement of the head was ineffective only when it did notoccur as a jerk, but was executed in a circuitous form,—first upward and then back again. Such a movement wasoccasionally observed in the case of Mr. von Osten. Theelevation of the arms or of the elbow nearest the horse, orthe elevation of the entire body was also effective. Evenif a placard, with which the experimenter tried to coverhis face, were raised at a given moment, the horse wouldmake the back-step. On the other hand, head movementsto the right and to the left or forward and back, in fine,all horizontal movements, remained ineffective. We alsofound that all hand movements, including the " wonder-fully effective thrust of the hand into the pocket filled withcarrots ", brought no response. I might also change myposition and walk forward and then backward some

dis-tance behind the horse, but the back-step would only occurin response to the characteristic stimulus. After whathas been said it is easy to understand how vain were Mr.



Clever Hans (the horse of mr. Von Osten) 64 THE HORSE OF MR. VON OSTEN Schillings' attempts to disturb the horse and how naturallyhe might conclude that Hans was not influenced by visualsigns. Mr. Schillings simply did not know which signswere effective. While the horse could thus be interrupted in the processof tapping by movements which were executed at thelevel of the questioner's head, yet movements below thislevel had the opposite effect. If Hans showed that hewas about to cease tapping before ?t was desired, it waspossible to cause him to continue by simply bending for-ward a trifle more. The greater angle at which thequestioner's trunk was now inclined caused the horse toincrease the rate of tapping. The rule may be statedthus: The greater the angle at which the body inclinedforward, the greater the horse's rate of tapping,

and viceversa. It was noticeable that whenever Mr. von Ostenasked for a relatively large number—in which case healways bent farther forward than in the case of smallernumbers—Hans would immediately begin to tap veryswiftly. Not being entirely satisfied with these observa-tions, the following more exact measurements were taken.I asked the horse to tap 20. From 1 to 10 I held my bodyat a certain constant angle, at 10 I suddenly bent fartherforward and retained this posture until 20 had beenreached. If there existed a relationship between the angleof inclination and the rate of tapping, then the time forthe last ten taps ought to be less than for the first ten.Of 34 such tests 31 were sucessful. The following aretwo specimen series. The first series consisted of ten tests of 15 taps each.In all cases my head was bent at an angle of 300 to theaxis of

the trunk, but I constantly changed the angle ofinclination of the trunk, It was not possible to measure



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 65 this angle accurately on account of the rapidity withwhich the whole test had to be made. I was able, how-ever, to differentiate between them with enough accuracyto designate the smallest angle (about 20°) as belongingto Grade I, and the greatest angle (about ioo°) as belong-ing to Grade VII. By fixing certain points in the environ-ment, it was possible to get approximately the same anglerepeatedly. The time from the third to the thirteenth tapwas, in all cases, taken by Prof. Stumpf by means of astop-watch. The tests were taken in the followingorder: Grade of inclination: I VI II II IV V VI VIITime for 10 taps:         5.2 4.6 5.0 5.0 4.8 4.8 4.6 4.4 sec. From this series it will be seen that in the case of thesame angle of inclination (II and VI were repeated andIII was

omitted) the same rate obtained in the tapping.In two other tests I constantly increased the angle ofinclination during the 15 taps, and Hans graduallyincreased the rate of tapping accordingly. In a second series I had the horse tap 14, five times.I myself took the time of the taps up to 7 by means of thestop-watch, while Prof. Stumpf took the time of the tapsfrom 8 to 13. At 8 I suddenly bent forward a little moreand retained this position untü tap 13. The results wereas follows: Taps 2 to 7 (Pf.): 3.2 2.2-2.4 2-4 2.2-2.4 2.4 seconds." 8 to 13 (St.) : 2.6 2.0 2.0 2.2 2.2 seconds. Such good results, however, were possible only aftera number of preliminary practice tests had been made.The experiment was especially difficult because the horsewas often on the point of stopping in the midst of a test.This was probably due to some unintentional movement



Clever Hans (the horse of mr. Von Osten) 66 THE HORSE OF MR. VON OSTEN on my part. In such cases I could induce him to con-tinue tapping only by bending forward still more, but thiseffected also, as we have seen, an increase in his rateof tapping. Such tests, of course, could not giveunambiguous results. The rate of tapping was quite independent of my rateof counting. Thus, if I counted aloud rapidly, but bentforward only very slightly, the horse's tapping was slowand lagged behind my count. If I counted slowly butbent far forward, Hans would tap rapidly and advancebevond my count. Thus we see that his rate of tappingwas in accordance with the degree of inclination of mybody and never in accordance with the rate of my count-ing, i. e., it was quite independent of every sort of auditorystimulation. Direct observation and a comparison of the records

ofthe time Hans required in giving to his master responsesinvolving small, medium and large numbers, with therecords of the time which he required to respond to myquestions when I bent only slightly, moderately or veryfar forward, proved that the increased rapidity in tappingin the case of large numbers, which many regarded as anevidence of high intelligence, (see page 20), was, as amatter of fact, brought about in the way described. Thetwo series (in each of which the time measured was for10 taps) are quite in accord. The horse did not tapfaster because he had been given a large number by Mr.von Osten, but because the latterhad bent farther for-ward. From all this it readily appears why it was possible tocause Hans to increase his rate of tapping but not todecrease it. To do the latter would involve a decrease inthe angle of inclination of the body. This

would neces-



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 67 sitate the erection of the body. As we have seen, thiswas the signal to which Hans reacted by ceasing to tap.And as a matter of fact we never knew the horse todecrease his rate of tapping in the course of any singletest, except in the case of very large numbers, and thenit was probably due to fatigue. Mr. von Osten insistedthat Hans often slowed down toward the end of a test," in order to obviate mistakes ", but all the tests in whichhe tried to demonstrate this to us, were unsuccessful. Inspite of all exhortation, Hans would tap either uniformlyor somewhat more rapidly as soon as his master—in allprobability unconsciously—bent somewhat lower. Onlyonce was such a test successful. Mr. von Osten—uponour request—asked the horse to give a certain largenumber. In this

instance the decrease in the rate oftapping was due to fatigue and had nothing whateverto do with the desire on the part of the horse to avoiderror. Futhermore, Mr. Hahn, who had visited Hanstwenty times and had made careful notes of his observa-tions, corroborated my statement when he said that hehimself never noted the decrease in rate mentioned. Con-trary statements may perhaps be due to the fact that thetense state of expectancy on the part of the observer madethe interval between the last taps appear subjectivelysomewhat longer. So much for the technique of the tapping. Now aword about the numbers which Hans tapped. (I referonly to the results obtained in series which involved novolitional control). The number 1 was very difficult toget. Hans usually tapped 2 instead. Thus even in thecase of Mr. von Osten he responded five times with 2,and

only in the sixth test did he react correctly. As faras other questioners were concerned, 1 was seldom ever



Clever Hans (the horse of mr. Von Osten) 68 THE HORSE OF MR. VON OSTEN obtained, except in the case of Mr. Schillings and myself.The numbers 2, 3 and 4, on the other hand, were veryeasily obtained and, above all, 3 seldom failed. 3 seemedto be the horse's favorite number and was very frequentlygiven instead of other numbers. Thus, one-sixth of allthe horse's incorrect responses which were given to mewere in terms of the number 3. The numbers 5 and 6 werea little more difficult to obtain and above 10 the difficultyincreased rapidly. Indeed, I never saw Hans respondwith a number exceeding 20 to any questioner, Mr.Schillings and Mr. von Osten excepted. I saw the ninevain attempts of Count zu Castell to get the number 15,and Count Matuschka's eight unsuccessful attempts toobtain the number 16 as a response. But even with Mr.von Osten

and Mr. Schillings such failures were notinfrequent. Thus, Mr. von Osten tried five consecutivetimes to obtain the number 24. I myself did not fareany better at first. But the following table shows whatpractice can do. If we compare the percentage of correctresponses (involving the numbers 1 to 7—for which aloneI have sufficiënt material, viz., 80 to loo cases), obtainedin the first half of our tests, with that of the second half,we get the following: For number:                 1234567 In first half of tests: 49, 92, 89, 86, 74, 62, 53 %" second " " : 92, 95, 92, 98, 97, 86, 96 % From this we see how hard it was at first to get thenumber 1 and that failure was as frequent as success, andhow much easier it was on the other hand to get thenumbers 2 and 3 (and which, therefore, do not show anygreat improvement in the second half of the tests).Beyond the 3 the percentage

of correct responses de-creased and the number 7 stood at the same level as the



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 69 number 1. In the second half of the tests, all thesedif?erences disappeared and errors were infrequent andseldom exceeded +ior — 1. These results of practice arenot to be accredited to the horse, but to the experimenter,who was at first quite unskilled. This difference in resultsdoes not appear in the case of Mr. von Osten, for hisinitial practice had been had many years previous. Thevalues obtained in his case were very constant throughoutour experimentation and generally showed something like90% of correct responses. To be sure, in his case also,the number 1 was somewhat unfavorable, (79% werecorrect responses). But the percentages obtained in hiscase showed no improvement whatever throughout ourexperimentation. We need scarcely add that with

thevoluntary control of the giving of the signs, in the case atleast of such small numbers as are here discussed, noerrors, whatever, occurred. We have discussed the influence of the experimenter,i. e., the one who asked the horse to tap; now let us con-sider the influence of others present upon the horse. As a general rule, other persons had no effect upon thehorse's responses. This appears from the failure of nearlyall tests in which all of those present—with the exceptionof the questioner himself—knew the number which thehorse was to tap. Even when the others concentratedtheir whole attention upon the number, it profited little asa close analysis of the 136 cases, which belong under thishead in our records, go to prove. Thus, in the presenceof a group of twenty interested persons—during theabsence of Mr. von Osten—twenty-one problems weregiven

to the horse, the solutions of which were known toeveryone but myself, the questioner. Result: only twocorrect responses. Only when there was among the



Clever Hans (the horse of mr. Von Osten) 7o THE HORSE OF MR. VON OSTEN spectators someone to whom the horse was accustomed torespond or one from whom he regularly received his food,would such an influence be effective.* But su'ch cases * Mr. Schillings, however, did succeed in making a number of testswith the co-operation of others who had never before worked with thehorse. These tests wcre made under the following conditions: Thehorse was standing in his stall, when Mr. Schillings and anothergentleman approached Mm. There was no one else present. Mr. Schillings, whotried to remain as passive inwardly, as possible, asked his partner tothink consecutively of different numbers between one and 20, which thuswere known to him alone. Hans was then commanded by Mr. Schillingsto tap the numbers, which he did, to

the great astonishment of the men,and especially of Mr. Schillings. In like manner Mr. Sander, a staffphysician in the marine, received—so he writes me—three correctresponses to four questions which he put to the horse. It happenedalso in the case of two scientific men and finally, too, in my own casewhen I first came in contact with the horse, (see page 88). The horse'sreaction was brought about in the sarne way in every one of theseinstances. Mr. Schillings, in bending forward slightly, thereby startedthe horse a-tapping, and his companion—justas innocently—interruptedthe process by means of a movement of his head, when the right numberof taps was reached. I later tried similar experiments together with Mr. Hahn. I wasaware of the answer to the riddle at the time, but he was not. Mr.Hahn stepped in front of the horse and thought

intently of certainnumbers. I did the questioning, that is, I got the horse to tap. Intwelve tests Hans responded correctly in only two instances. In theten others he always tapped beyond the number Mr. Hahn had inmind, e.g., 21 instead of 2, and was evidently awaiting a movement onmy part. When we exchanged röles, Mr. Hahn doing the questioningand I doing the " thinking," the horse would not respond at all, althoughas a rule Mr. Hahn had been fairly successful in working with himalone. I had gradually gained so much influence over the horse, thathe would scarcely attend to any one else when I was about—Mr. vonOsten hardly excepted. In this connection I would prefer to avoid the term " rapport," whichmay rise in the minds of many, since it has been used so much in con-nection with the phenomena of hypnotism, for I would not obscure

afact that is clear by giving it a name that is vague.



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 71 were few. The most important were the following:I at one time whispered a number to Hans (on the occa-sion of the tests mentioned on page 37), and Mr. vonOsten asked for it the moment I stepped aside. Hansanswered incorrectly even though I stood close besideMr. von Osten; I did not, however, think intently of thenumber. As soon as I concentrated my attention uponthe number he promptly responded correctly. Furthercases are those mentioned on page 38, in which thekeeper of the horse unintentionally aided in giving fourdates which were unknown to all others present, includingthe questioner. This single instance shows the necessityof the rule that during tests in which the method is thatof procedure without knowledge the solutions should beknown to

no one of those present. Finally the tests madeby the September-Commission and reported in Supple-ment III (page 255) may possibly belong under this head.Since they were not foliowed out any further, I am unableto render a def?nite judgment upon them. In most ofthese tests the question itself, as put by Mr. von Osten,was not adequately answered, but curiously enough, how-ever, the number which had been given to Hans in vonOsten's absence and which formed the initial number ofsome mathematical operation, was tapped correctly. Thismay possibly be explained by the assumption that thisinitial number had been retained in the memory of someof those present, (see page 149, on the " perseverativetendency "), and that the horse, since he had been workingwith some of them, responded to one of those present.Chance may have

played some part also. If the questioner knew the number of taps desired,(which was not the case with the tests hitherto discussed),then the environment had still less influence upon the



Clever Hans (the horse of mr. Von Osten) 72 THE HORSE OF MR. VON OSTEN horse—except that it caused occasional interruption. Thehorse's responses, therefore, did not tend to become moresuccessful just because a number of persons weresimultaneously concentrating upon the result desired.This was proven by the experiments which we repeatedlymade for this purpose. Only one person at a time hadany influence upon Hans. If two questioners tried to in-fluence the horse at the same time,—other conditions beingthe same,—success would be for the one who had thegreater control over the animal when working alone withhim. Prof. Stumpf and I made the following experiment.Both of us stood to the right of the horse, each thinkingof a number. In ten such tests Hans always tapped mynumber. When Stumpf concentrated upon 5 and I

upon8, the horse responded with 8, i. e., the larger number.When Stumpf had 7 in mind, and I had 4, the responsewould be 4, i. e., the smaller number. When Stumpfthought of number 6, and I had fixed upon none, Hanstapped 35. He was evidently awaiting my signal. WhenI went away Stumpf again demanded the number 6, andthe horse responded properly. When I returned, Stumpf'sattempts again failed. On another occasion CountMatuschka put a number of questions, while Mr. vonOsten stood behind him. All of the horse's responseswere correct, even the one answering the question:" How much is 7 times 7 ?", which was difficult onaccount of the great number of taps required. I wasable to note from the direction of the horse's eyes that hewas attending only to his master and not to the Count.On still another occasion Mr. Grabow sang two

tones—the second being the fourth of the first—and asked Hans:" How many intervals lie between ?" I was standingerect before the horse, and was thinking intently of the



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 73 number 2, but without giving any voluntary sign of anysort. Hans tapped 2, whereupon Mr. Grabow put anumber of similar questions; but I no longer thought ofthe answers, and all of Hans's responses went wrong. Although Hans was not influenced by others so long asa suitable experimenter was present, yet he might bedisturbed and under certain conditions might be led tomake the back-step in response td certain movements inhis environment. The person to whom he respondedwould have to be close to the experimenter and wouldnecessarily have to execute a movement greater in extentthan the experimenter's. In such instances the raising ofthe head, arm or trunk, was a sufficiënt stimulus. Thuswe made the following two series of tests. Mr. Stumpfstood

with trunk bent forward before the horse, and ata moment decided upon beforehand, assumed an erectposition. I myself stood beside Hans and asked him totap. When I stood at the horse's neck, then Mr. Stumpf'sinterruption was effective. When I stood at the horse'sflank, the interruption effected only a seeming hesitation,and when I moved still farther back, the horse continuedto tap despite any attempted disturbance. In the secondseries the questioner remained constantly at the rightshoulder of the horse, while the one who attempted to dis-tract him, changed positions. When the latter stood tothe right immediately in front of or beside the questioner,the distrubance was effective in 10 out of 13 cases. Butwhen he stood back of, and to the right of, the questioner,the attempts at disturbance were seldom successful. Ifhe chose a place before and

to the left of the horse, therewas hardly any distraction (in 4 cases only, out of 13),and if he stood to the left and behind the animal, heexerted no influence whatever. Hans manifestly turned



Clever Hans (the horse of mr. Von Osten) 74 THE HORSE OF MR. VON OSTEN his attention, almost exclusively, to the side at which thequestioner stood. That knowledge of this modus operandi made itpossible for those persons to get responses from thehorse, who hitherto had been unsuccessful, is shown inthe case of Mr. Stumpf when he began to control hismovements voluntarily on the basis of observations whichhad been made. II. Problems which Hans solved by movements of the head. We are here concerned with the horse's head move-ments upward, downward, to the right and to the left,and also with nodding and shaking of the head to signify" yes " and " no ". We soon discovered that these ex-periments, also, were successful without an oral state-ment of the problem,—in other words, the auditorystimulus was quite superfluous. The tests

with thebunders showed that Hans was lost as soon as his ques-tioner was out of his view, but responded adequately themoment the questioner was in sight. Hans, there'fore,had established no idea of any sort in connection withthe terms " up ", " down ", etc, but in these cases, like-wise, he reacted in response to certain visual stimuli. Thenature of these stimuli I discovered at first in my observa-tions of Mr. von Osten and also of myself, when workingwith the horse. Above all things it was necessary that the questioner,during these tests, should stand perfectly erect. If hestooped ever so slightly, the test was unsuccessful. If hecarefully refrained from any movement whatsoever, andlooking straight before him asked the horse, " Which



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 75 direction is right?" or " Which way is upward?", Hanswould execute all sorts of head movements without rhymeor reason. It was evident that he noted that a head move-ment of some kind was expected of him, but did not knowthe particular one that was wanted. But if the questionernow raised his head, Hans would begin to nod and wouldcontinue doing so until the questioner lowered his head.This reaction was interpreted as signifying " yes ". Mr.von Osten had always asked Hans before each of themore difficult tests whether he had comprehended themeaning of the problem, and was reassured only uponseeing the horse's affirmative response. But contrary toMr. von Osten's expectation, Hans also responded in thismanner after a pair of ear-caps had been drawn

over hisears. In the case of the tests described at the beginningof the chapter, in which the method was that of " pro-cedure without knowledge ", Mr. von Osten had alwaysinsisted that we await Hans's nod of comprehensionbefore proceeding. We complied; Hans nodded and—regularly disgraced himself! When the questioner raised his head somewhat higherthan normal, Hans would throw his own upward, whichwas supposed to signify " upward ". A lowering of thehead on the part of the questioner was foliowed by alowering on the part of Hans, which was his form of re-sponse for " down ". For some time I was in a quandaryas to the difference between the questioner's signal forthis latter response and the one which was the signal forthe hoi se to begin tapping, although I had of ten givenboth kinds unwittingly. Further experiments showedthat Hans

responded with a nod of the head wheneverthe questioner, while bending forward, chanced to standin front of, or to the side of the horse's head, but that
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finally,whenever the questioner turned his head first to the right,then to the left, Hans would respond by turning first tohis left, then to his right. This, according to Mr. vonOsten, signified " zero " or " no ". Since this movementcould not be executed by the experimenter while in astooping position, it can now readily be seen why it wasthat Hans, instead of shaking his head, always began totap whenever a placard with " O " upon it, was shown tohim in the course of the experiments in which themethod was procedure without knowledge on the part ofthe questioner. The latter expected the horse to tap, andtherefore bent forward. Like all of the horse's other formsof response, this, too, was always unsuccessful when-ever the questioner stepped behind the animal. AlthoughHans had always responded to Mr. von Osten and Mr.Schillings,

and at first also to me, by means of thestereotyped movement of the head to the right and thento the left to signify " zero " or " no ", I later succeeded



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 77 in controlling my signals so as to get the inverted orderin the horse's response. In the case of Mr. Schillings andof Mr. von Osten all of the movements just describedwere very minute, and long after the movements, whichwere effective stimuli for releasing the process of tapping,were recognized, it was still exceedingly difficult to dis-cover them in these two gentlemen. The signal for" zero " and " no " was relatively the most pronounced ofthe group in the case of Mr. von Osten, while with Mr.Schillings it was the least pronounced, in comparison withhis very strong " jerk". Yet in both cases Hans re-sponded wtih absolute certainty. It is now readily conceivable how it was possible tomake the horse respond to all sorts of foolish questions,both by

involuntary signs—i. e., expressions followingupon the bare imaging of the response expected,—as wellas by means of controlled signs. One could thus obtainconsecutively the answers " yes " and " no " to the samequestion. Or one might ask: " Hans, where is yourhead?", and Hans would bend to the earth. "Andwhere are your legs ? " He would look at the skies. Etc. Let us examine for a moment the directives which thehorse required for the various positions. If one calledhim, while he was running about the courtyard, he paidno attention whatever, but if one beckoned to him, hecame immediately. A raising of the hand brought himto a standstill. If one now stepped forward or pointedone's hand in that direction, he would step forward, orvice versa, he would step backward. By means of mini-mal movements of the head, of the arm

nearest thehorse, or of the whole body, Hans could be induced toassume the position one desired, without touching him orspeaking a word. I noticed this quite early in the course



Clever Hans (the horse of mr. Von Osten) 78 THE HORSE OF MR. VON OSTEN of the investigation. Once, when intending to ask thehorse to step backward to the right, I inadvertently said" Step backward to the left!", whereupon he steppedbackward to the right. In spite of my verbal error, I hadinvoluntarily given him the proper directives. Finally we may note that Mr. von Osten had occa-sionally asked the horse to jump or to rear. The com-mand in this case was: " Jump ", or the question was:" What do the horses do in the circus ? ". Since thesetests were just as effective when the command was givensilently, it was an indication that these, too, dependedupon visual stimuli. What was necessary to cause thehorse to step backward and then jump forward was tostep backward oneself, or make a slight movement of thehand in

that direction. If one wished to make him rear,it might be effected by throwing the arm or head slightlyupward. III. Problems, which Hans solved by approaching theobjects to be designated. The method pursued in these tests was the following:From five to eight pieces of colored cloth J^X'4 meters insize were arranged in changing series upon the ground,the interval between them being equal to the width ofone piece, or else they were hung upon a string a man'sheight above the ground. This method was also employedwhen placards of like size with written symbols wereused. The horse stood ten paces away and opposite themiddle of the series, while Mr. von Osten stood at hisright. Hans was asked to go and point out the cloth ofa certain color or the placard with a certain word upon it.If the cloth lay upon the ground, Hans

picked it up with



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 79 his mouth and carried it to the questioner. If the cloth,like the placards, hung from the cord, he approached,pointed it out with his nose and then backed up to hisoriginal position. Bef ore approaching the objects, Hanswas required to indicate, by tapping, the number of theplace in the series (counting from left to right), whichthe cloth or placard occupied. Mr. von Osten neveromitted this requirement. Then the command " Go!"was given, and Hans obeyed. (As a matter of f act, aslight directive movement of the head or hand was justas ef?ective as the spoken command). The following cases, chosen in a haphazard fashion,show that the horse's indication of the object's place inthe series, by means of tapping, was by no means aguarantee that

he would point it out correctly. Fiveplacards hung from the cord. Mr. von Osten asked:" What is the position, counting from left to right, of theplacard which has the word ' aber' inscribed upon it?".Hans answered: 3. (It was indeed the middle placard.)Then he was commanded: "Go!". Thereupon Hanswent straight to the fourth placard. On another occa-sion Hans happened to drop a brown cloth upon a blackone. His master asked him: " In which place are theretwo cloths? ". Hans responded correctly, " In the secondplace ". To the question " Which of the two ;s the blackone ?" he also answered rightly: " The lower one ".Upon being asked to get it, he brought the white cloth. The large number and the irregularities of the errorsshowed that there was no manner of intelligence involvedin the pointing out process. Thus during the

two monthsof our experimentation Hans was asked twenty-five timesby Mr. von Osten to bring the green cloth. Only sixtimes did he succeed in the first attempt, while in five



Clever Hans (the horse of mr. Von Osten) 80 THE HORSE OF MR. VON OSTEN instances he selected an orange-colored cloth, four timesa blue, three times a white one. The fact that the errors were equally distributed overthe tests with the colored cloths and those with theplacards is strong evidence that the horse's responseinvolved no intellectual process, for if that were the case,then the responses in the tests with the placards wouldhave been very much more difficult, for they would haveinvolved the ability to read, whereas the tests with thecolored cloths demanded only that a few names beremembered. Nevertheless, the horse was as unsuccess-ful in tests of one kind as he was in those of the other,—even when Mr. von Osten acted as questioner. (50%failures in 78 placard tests; 46% failures in 103 colortests.) The

fact that commands which were purposelyenunciated poorly, or else not spoken at all, were executedwith just as much accuracy as those given aloud,strengthened us in our supposition. On one occasionI placed a blank placard with the others. When Iordered him to approach tabula rasa, he invariablywent to the right one. The following illustrates how hefulfilled quite nonsensical commands. A series of blueand green cloths lay upon the ground. Being askedwhere the black, the orange, and the yellow cloths lay,Hans shook his head energetically, i. e. they were notthere. And yet, upon being asked to bring them in theorder named, he regularly brought one of the blue ones. All this goes to show that Hans did not know thenames of the colors (to say nothing of the symbols on theplacards). It was plain that here also, as in all

theother cases, he was controlled by signs made by thequestioner, the nature of which I soon discovered. Stand-



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 81 ing erect, Mr. von Osten always turned head and trunkin the direction of the cloth or placard desired. Hans,keeping his eye on his master, would proceed in thatdirection. Even after he had already started out, thanksto his large visual field one could control his direction byturning slightly more to the right or to the left. If,however, he had already arrived at the row of placards orcloths, this method ceased to be ef?ective, for then hecould no longer see the experimenter. It made no dif-ference whether the cloths lay on the ground, or weresuspended, like the placards. The following fact justifies the conclusion that thebodily attitude of the questioner was the ef?ective signal.The more numerous the cloths, or the nearer they wereplaced together, the

more difficult one would expect it tobe for the horse to select the one indicated by the experi-menter. Such was indeed the case, for the number oferrors increased with the number of cloths presented. But no matter how many cloths there might be, or howclosely they might be placed, it was always possible toindicate either end of the row, for in that case one hadmerely to turn to the extreme left or the extreme right,and might even turn beyond the row. Hans seldomfailed in these cases, whereas he made many errors whencloths or placards within the series were wanted. To turn from the nature and number of Hans's errors,to their distribution,—observation proved the hypothesisthat the nearer two cloths lay together, the greater wasthe chance of their being mistaken one for the other.If we designate as " error i " all those cases

in whichHans went to cloth II instead of to cloth I, cloth IIIinstead of cloth II, to V instead of IV, etc, and as " error2 " when he mistook III for I, IV for II, in fine, when- «



Clever Hans (the horse of mr. Von Osten) 82 THE HORSE OF MR. VON OSTEN ever he went two places too far to the right or left, and as" error 3 " whenever he went three places too far toeither side of the cloth desired, we find the followinggrouping of errors: With Mr. von Osten, a total of 63 errors,: 73 %................ " error 1 " 21 %............... " error 2 " 4 %................ " error 3 " I %................ " error 4 " I %................ " error 5 " With Mr. Ffungst, a total of 64 errors,: 68 %............... " error 1 " 20 '/, ................ " error 2 " 11 %................ " error 3 " I %............... " error 4 " o %................ " error 5 ". The most frequently recurring error, therefore, was theone in which the horse, instead of going to the clothdesired, approached the one immediately adjacent. Onpage 79 I said that Hans*s errors were without system,but only in so far as it was impossible to explain them ona

basis of the colors which seemingly were mistaken onefor the other. A part of a series in which Mr. von Ostenacted as questioner may serve as an illustration. Theorder given is that of the experimental series as itoccurred. Five colored cloths were used. Color of the clothasked for : blue, brown, brown, brown, brown, brown, green, green. I                              I                           I                          I                          I                          I                        I                       I brought: orange, orange, green, green, yellow, green, blue, orange. Place of cloth asked for : V II 11 II1 JI1 II1 in1 ui 1brought: IV 1IV 1III 1 III II 1III 1 V 1 IV



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 83 The interpretation of this series which it would be hardto explain by a reference to the colors which were mis-taken, is simply this: Cloths lying near together wereregularly mistaken on the part of the horse. Experimental control of the questioner's movementsdecided the question. If the questioner at first indicatedthe proper direction and then turned about after thehorse had already started forward, he was as a rule mis-led. When the questioner did not face the cloths at all,but turned away at right angles, or when he turned hisback upon them, Hans was completely at sea. If, onthe other hand, the cloths were arranged, not in a row,but in several heaps, so that one might turn to a particularheap, but could not indicate a particular cloth, then Hanswould regularly go to the proper

heap, but would alwaysbring forth the wrong cloth. After much persuasion Mr.von Osten consented to make a series of these tests him-self. Hans's failures were deplorable. He would takeup first one cloth then another, turn again to the first, etc.We would mention, however, that this apparent searchingwas not done spontaneously, but in reponse to Mr. vonOsten's calls, such as " See there!", "The blue!", etc.Every time Mr. von Osten called, Hans would drop thecloth he was holding in his mouth, or he would turn awayfrom the one he was about to grasp, and would then tryanother one, In addition to these visual signs, the horse receivedauditory signals in these tests, (as in all others in whichhe was required to bring objects). As soon as the ques-tioner noticed that Hans was about to take up the wrongcloth, all that was necessary to make him correct his

errorwas to give some sort of an exclamation, such as" Wrong! ", " Look, you! ", " Blue! ", etc. Hans would



Clever Hans (the horse of mr. Von Osten) 84 THE HORSE OF MR. VON OSTEN pass on as long as the calling continued. If he was pick-ing up, or about to piek up, a cloth when the exclamationwas made, he would go on to the next; but if, at the timehe was on his way to a certain cloth, he would change hisdirection in response to the call. If he stood before oneof the pieces at the time, but had not lowered his head, hewould pass on to the next. In all this he would adhereto a certain routine of procedure. If he was approachinga series from the right, then a call would cause him toturn to the left, if he was coming from the left, he wouldturn to the right. If he had approached the row ofcloths near the center, he would turn, in response to thequestioner's calls, to the left,—seldom, very seldom, to theright. Mr. von Osten did not seem to be able to

controlthe responses of the horse, entirely. As a rule, but notalways, one call sufficed to make Hans pass on to the nextcloth. If too many calls were given, he would often gotoo far. Loud exclamations were superfluous. These statements are not mere assertions, but arefounded upon the records of the results. The tests inwhich calls were made show a larger percentage of correctresponses than do those without calls. Of a total of 103tests with colored cloths, which Mr. von Osten performedfor us, only 37% brought forth successful responses onthe part of the horse when visual signs were the onlydirectives and when there were no directions by meansof calls, whereas the total percentage of successful re-sponses was 54%, if we add to the above those in whichthe vocal exclamations helped to bring about success.The corresponding

percentages for the total of 78 testswith the placards were 23% and 50%. In a total of 110color tests I myself obtained 31% correct responses underthe first head, and 56% under the second head. In a



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 85 total of 59 tests with placards I succeeded in getting 31%correct responses under the first head and 46% under thesecond head. We must note that without verbal admoni-tion only one-third of the tests brought forth correctresponses, whereas one-half succeeded when those inwhich calls were used, are added. Still, this is a relativelypoor showing. In the most favorable series that Mr. vonOsten ever obtained in our presence—and there was onlyone such—50% of the responses ' without admonition'were correct, and 90% when all the correct reactions, bothwith and without admonition, were taken into account. Not all the places in the row required the same amountof assistance by means of calls. Those positions whichneeded the most help, were those

which it was mostdifficult to indicate to the horse by the visual sign, i. e.,the attitude of the questioner's body. We noted above(page 81) that the cloths at either end of the row wereless difficult to point out than those nearer the middle.If our hypothesis holds true, we would expect that theend cloths would involve fewer auditory signals in theprocess of pointing out, and those within the row agreater number of such signs. By way of illustration, Iwill cite one series of tests in which Mr. von Osten wasquestioner, chosen not because it is most conformable tomy hypothesis but because it is the longest (48 consecutivetests with five cloths) which I have. In the upper row Iam placing the successful responses without auditorysigns, in the lower those involving both auditory andvisual signs. Place of the cloth                                    : I II III IV V No. of

sucessf ui ) visual signs only                 : 5 2 1 24 responses. ) visual and auditory signs : 5 5 8 5 S



Clever Hans (the horse of mr. Von Osten) 86 THE HORSE OF MR. VON OSTEN We see that without verbal admonition the first and lastplaces are most favorable for success, the second andfourth far less, and the middle least favorable. Thesedifferences disappear when admonitions are introduced,for all of the places then have the same number of correctresponses with the exception of the middle, which now haseven more than the others. One more experiment which I made will close thediscussion. The following colors were placed from rightto left: orange, blue, red, yellow, black, green. I turnedmy back upon them, and therefore could guide the horseby verbal commands only. I asked him to bring theorange. Hans approached the yellow. I now called threetimes, allowing a short interval between the calls. At thefirst " Go! " he passed from the

yellow to the red, at thesecond from the red to the blue, and at the third from theblue to the orange, which he then proceeded to piek upand bring to me. I had noted this same thing in Mr. vonOsten's tests, although there, there were often otherfactors entering in. By exercising the utmost precisionin facing the cloths, and by using, in addition, suitableoral signs, I succeeded in getting Hans to bring, succes-sively, each one of the six cloths in the row, and withouta single error,—and all this in the presence of Mr. Schil-ling-s who did not have the slightest notion of the secret ofmy success. We need hardly say, in passing, that all that was trueof the tests with colored cloths, was also true of the testsin which the placards were used. It was all the same tothe horse whichever was placed before him. We have thus tested all of the horse's supposed achieve-

ments. None of them stood the critical test. It wouldhave been gratifying to have repeated some of the experi-



Clever Hans (the horse of mr. Von Osten) EXPERIMENTS AND OBSERVATIONS 87 ments and to have made Hans the object of furtherpsychological investigations, but unfortunately he was nolonger at my disposal after the publication of the reportof the December-Commission. Some may say that wehave had almost enough of a good thing, but we must bearin mind that many of the tests which were carried out,—such as those in which the method was that of " procedurewithout knowledge ", those in which the ear-muffs wereused, those in which distractions were introduced,—hadpreviously been made by other persons (see pages 41 f,45> 63), and with other results, than ours. A more thor-ough test, therefore, would have been doubly desirable.



Clever Hans (the horse of mr. Von Osten) CHAPTER III THE AUTHOR'S INTROSPECTIONS In the preceding chapter we asked: What is it thatdetermines the horse's movements? Independent think-ing, or external signs?—We found that it was solely ex-ternal signs, which we described as certain postures andmovements of the questioner. Beyond a doubt these nec-essary signs were given involuntarily by all the personsinvolved and without any knowledge on their part thatthey were giving any such signs. This is to be seenfrom their statements, which cannot be cavilled at, aswell as from the fact that several of them even to-daystill doubt the correctness of the explanation which we arehere offering. I myself for some time made these invol-untary movements quite unwittingly and even after I haddiscovered the nature of these

movements and had thusbecome enabled to call forth at will all the various re-sponses on the part of the horse, I still succeeded ingiving the signs in the earlier na?ve involuntary manner.It is not easy, to be sure, to eliminate at once the influ-ence of knowledge and to focus attention with the great-est amount of concentration on the number desired,rather than upon the movement which leads to a success-ful reaction on the part of the horse. To some this mayappear impossible, but those who are accustomed to dowork in psychological experimentation, will not denythe possibility of such exclusive concentration upon cer-tain ideas. 88



Clever Hans (the horse of mr. Von Osten) THE AUTHOR'S INTROSPECTIONS 89 If we now ask: " What occurred in the mind of thequestioners, while they were giving the signs ? ", the an-swer can be found only by way of the process which inpsychology is technically called " introspection", i. e.observation of self. In the following we will give themost important results of this process of self-observation,which took place in the same period in which the observa-tions recorded in the preceding chapter were made. My first experiments were made while the horse wascounting or solving arithmetical problems and were asfollows: Mr. Schillings, who was alone with me in thehorse's barn, asked me to think of several numbers, main-taining that the horse would be able to indicate them cor-rectly upon being asked. He stood to the right

of thehorse, I stood erect and at the side of Mr. Schillings.There was no one else present. Somewhat skeptical inattitude, I concentrated my mind consecutively on fivesmall numbers. Hans tapped one of them incorrectly,one correctly and three by one unit too many. At thetime I considered these attempts as unsuccessful and cred-ited some curious chance with the answers which werecorrect, or nearly so. This was a mistake, for oftenduring the following days, and in the absence of Mr. vonOsten, the horse would give correct answers. Others, ofcourse, would be incorrect, and usually the mistakeswould be by one unit,—so that I soon saw that even inthe horse's errors there lay some system. It will be seenthat Hans responded to me from the very beginning, un-doubtedly because I had had the opportunity of watchingMr von

Osten and Mr. Schillings and had thus patternedmy behavior after theirs. I was not at first successful ingetting the horse to respond correctly in the case of largenumbers. For in order to get complete control over the



Clever Hans (the horse of mr. Von Osten) THE HORSE OF MR. VON OSTEN horse, and, what was, as I later discovered, more to thepoint, control of myself, some practice was needed. ButI was able to work with the horse quite successfully,while I was still in the dark as to my own behavior. From the very beginning Hans responded as promptlyto those questions which I articulated merely inwardly,as to those which were spoken aloud. That all formula-tion of the question was unnecessary, however, was shownby the following experiments. If, for example, I did notthink of any particular number until after the horse hadbegun to tap, and then fixed upon 5, he would tap 5. If,however, I told him to count to 6, but gave no furtherthought to the command after he had begun tapping, Iwould get an entirely wrong response. It was easy toobtain any answer

one wished to a question, simply byfocussing consciousness, with a great degree of intensity,upon the answer desired. Thus Hans answered my ques-tion: " How many angles lias a hexagon?", first by 6,then 2, then 27, in accordance with the numbers that cameinto my mind. The animal always foliowed the ideaswhich were in the questioner's mind, and never his words,for it was with the former that the movements upon whichthe horse depended were bound up. It was not enough, however, simply to imagine thenumber desired. It was furthermore necessary that thequestioner be conscious of the moment when the horsereached that number. Larger numbers (above 6) weretherefore, successful only when every single tap was in-wardly counted to the end. The manner of counting wasindifferent. Thus I counted 6 as follows: 1, 2, 3, 4, 5, 6,and later:

6, 5, 4, 3, 2, 1, and then again: 6, 6, 6, 6, 6, 6.Finally I used the Greek letters and also nonsense syl-lables. And in all cases I obtained six taps, the correct



Clever Hans (the horse of mr. Von Osten) THE AUTHOR'S INTROSPECTIONS 91 response. If, however, I simply counted the taps withoutknowing when the desired number was reached, the re-sponses were always incorrect, e. g., I counted For No. 10: 10, 10, 10 continuously,   Hans tapped 13, " " 10: i, 2, 3 to 10                           " " 10, " " 12: 12, 12, 12 continuously       " " 15, " " 12: 1, 2, 3 to 12                           " " 12. In the case of smaller numbers, on the other hand, oneoften obtained correct results without counting. In thisI am borne out by Mr. Schillings. It was merely neces-sary to image vividly the number 3, or 4, or even thename of a week-day or of a month without the numberwhich would indicate it. In the last of these cases thenumber corresponding to the day or the month (e. g. 3 forTuesday, 5 for May, etc), though not consciously pre-

sented, still evidently lay at hand in the subconscious.To use a popular expression, I usually had a " feeling "when Hans had arrived at the right number. It was furthermore found that it was not only neces-sary to count to, or to think of, the number desired, butthat this must take place with a high degree of tension ofexpectancy—that is, a strong affective element mustenter in. The state required for a successful responsewas not the mere passive expectation that the horse wouldtap the number demanded of him nor the wish that hemight tap it, but rather the determination that he shoulddo it. An inward " Thou shalt", as it were, was spokento the horse. This affective state was registered in con-sciousness in terms of sensation of tension in the muscu-lature of the head and neck, by intraorganic sensations,and finally by a steadily rising feeling of

unpleasantness.When the final number was reached, the tension would



Clever Hans (the horse of mr. Von Osten) THE HORSE OF MR. VON OSTEN suddenly be released, and a curious feeling of relaxationwould ensue. I have made a series of tests to determinethe most favorable degree of tension in expectation. Itwas possible to distinguish with certainty, three degreesof tension besides the state of utter relaxation,—all ofwhich I measured by means of the differences in the sen-sations of tension. In cases of tension of the first degree(greatest concentration) the responses were usually cor-rect, a few, however, were lacking by one unit. Therewas therefore in the latter instance a premature releaseof inner tension. In cases of tension of the second de-gree all answers were correct except a very few whichwere too great by one unit. In cases of tension of thethird degree, many answers were wrong, and usually byseveral

units too many. I wished to have the horse tap10, with the lowest degree of concentration. He tapped13, then in a repetition of the test, 12. I thereupon in-creased the tension, Hans then tapped 8. I decreased thetension once more, but so that it was somewhat greaterthan at first. Hans tapped 10 correctly. At another timeI tried to have him tap the number 5, with a low degreeof tension. He tapped 6. I intensified expectation andHans tapped 4. I again decreased it, and he tapped 5,comme il faut. Apparently, therefore, the most favorabledegree of tension was one between the first and second,—the latter being the least favorable. After some prac-tice a lesser degree than was used in the beginning suf-ficed to evoke adequate reactions. The flow of nervousenergy to the motor centers of the brain evidently becamefacilitated through practice. It will be easy

to understandwhy the first days of experimentation caused intenseheadaches, which later never occurred. Whenever, in the foregoing, we spoke of a certain de-



Clever Hans (the horse of mr. Von Osten) THE AUTHOR'S INTROSPECTIONS gree of concentration which had to be attained, it is notto be understood that the same tension had to be main-tained throughout the test, from the horse's first tap tohis last. But rather, that it began with a low degree, andgradually increased as the final unit of the count was beingapproached. It may best be represented by a curve whosemaximum represents that degree of tension which wehave been discussing. The rise to this maximum which,when attained, was foliowed by a sudden fall, did notalways occur in the same manner. Three types of curvemay be distinguished, which were first discovered inpurely empirical fashion, and later reproduced volun-tarily for purposes of experimentation by diagrammingbefore each test the intricate curve of the varying degreeswhich the

intensity of concentration was to assume. Thetypes may be described as follows: I.  Here the tension curve rises steadily from begin-ning to end. This type preponderates in the case of smallnumbers. Thus, when I asked the horse: " How much is2 plus 4 ? ", the tension increased slowly with every tapfrom the moment I began counting, until the final tapwas reached, when it was again relaxed. Externally thisrelaxation is noticeable as a slight jerk. II.   In this case the curve does not rise at an equal rate,but rather more slowly at the beginning and later under-goes a sudden increase, or the tension increases immedi-ately at the beginning, remains constant for some timeand then ascends to the maximum. This curve is therule in the case of large numbers and evidently means.economy of physical energy, for experience soon taughtthat a steady increase in

tension from the very beginningsoon brought it to a level which cannot be long main-tained and usually leads to a premature relaxation. In



Clever Hans (the horse of mr. Von Osten) THE HORSE OF MR. VON OSTEN the case of very large numbers the alternation of the slightand the sudden increase may be repeated several times,and at times it may even sink below a level which has al-ready been attained, thus making a wave-Hke curve. III. The third type of curve shows a sudden jump be-tween two units at a certain point in its course. Thismay occur in the case of both small and large numbersbut only when the highest or first degree of concentrationis employed (see page 91). Such a jump frequentlyoccurs in the transition from the tap preceding the last tothe last one which is being eagerly expected. Relax-ation—with the upward jerk and raising of the head—here occurs at the normal time; Hans taps to the end withhis right foot. Oftener still the " jump " described oc-curs while passing over

to the number just before thelast. The goal seems within reach and the mental tensionrelaxes, and with it the physical tension,—the head givesa slight jerk and Hans makes the back-step. Since, how-ever, another tap is still awaited with some degree oftenseness and, since complete erection of the head doesnot follow immediately upon the jerk of the head, thehorse gives another tap with the left foot. Thereuponoccurs the complete relaxation of attention, and the as-sumption of the erect posture on the part of the ques-tioner. That this is psychologically the clue which leadsto the final tap, will readily appear from the followingremarkable fact: I was able to bring about at will eitherthe back-step with the right foot, or the additional extratap with the left foot by concentrating the mind eitherupon the last unit or upon the one just preceding it. Ineither case the

movement which served as stimulus to thehorse foliowed naturally upon concentration on the num-ber. I could of course also control the response by direct



Clever Hans (the horse of mr. Von Osten) THE AUTHOR'S INTROSPECTIONS 95 voluntary control of the movements involved. Hansthus solved for me the same ten problems first with theback-step, then with the extra final tap. Finally we will indicate the one true inner cause of thedifficulty in getting the number 1 as a response. It is noteasy to relax attention immediately af ter having justbegun to concentrate. Relaxation, therefore, often oc-curs with a certain retardation, and the result is a belatedjerk of the head. Briefiy, I would also mention a few of the more inter-esting introspective observations which were made insituations in which the horse responded with movementsof the head for answers such as " yes " and " no ", " up "and " down ", etc. From the very beginning I put ques-tions to Hans which would have to be answered by ashake of the head. It

often happened that instead of indi-cating " o", Hans would begin tapping some number.But the wonder of it was that, in many cases, he re-sponded properly. I knew only that I inwardly pro-nounced the word " null" (zero), and that I looked ex-pectantly at the horse's head. In the case of questions towhich I expected the answer " yes " or " no ", I imaginedmyself enunciating the answer, i. e., I used motor im-agery. The tests failed, the moment I employed onlyvisual or auditory imagery, whereas, motor imagery wasalways effective in calling forth correct reactions.* When * Thus it is possible to think of the word " no " in three differ-ent ways. I may get a visual image of the written or printed word,or the auJitory image of the word as spoken by another person, orfinally I might think of it in terms of images of the sensations of move-ment which would arise if I myself

were to enunciate or write the word.And so, in like manner, I could think of any other word in terms ofeither visual or auditory or motor imagery. In all probability the



Clever Hans (the horse of mr. Von Osten) 96 THE HORSE OF MR. VON OSTEN the proper response was " up " and " down " I wouldthink of those directions in space, and likewise with" left" and " right" in which case also I would put my-self in the horse's place. While I was still ignorant of the nature of the neces-sary movements, the tests were successful only when Ihad put the question aloud or in a whisper, but neverwhen I failed to enunciate, i. e., when I merely had thequestion in mind ("in idea"). But this also becamepossible after a little practice, although I could not thengive an explanation for my success. Except in one in-stance, we could discern no difference between problemsspoken and those merely conceived by Mr. von Ostenwho had had the advantage of long practice. But the oneexception deserves mention. The old gentleman com-missioned Hans, presumably without uttering a word,

tostep backward to the left. Hans thereupon responded bygiving his entire repertoire, as follows: He moved hishead to the right, then to the left. Then he leaped for-ward and repeated the same movement of the head. Here-upon he stepped backward and signified a " yes " by amovement of the head. He then lowered nis head andmade two leaps forward. After this performance Mr.von Osten repeated the same command aloud, and in everycase Hans responded properly. Again the silent com-mand was given and again the horse responded with theseries of reactions described above, lowering his head auditory and motor always occur together,6 but still it is possible to makethe one or the other predominate. It appears that the imagery of most persons is a mixture of auditory-motor and visual elements, with a predotninance of one or the otherkind. Individuals who utilize almost exclusively the visual

(as does theauthor, as a rule), are rare. But rarer still is the pronounced motor type.



Clever Hans (the horse of mr. Von Osten) THE AUTHOR'S INTROSPECTIONS 97 leaping forward, etc. In this experiment, without excep-tion, the spoken command evoked adequate reactions,—the silent command, an incorrect response. Evidentlythe impulse to movement was not so great with the mereconceiving of " right", " left", etc, as when the wordswere enunciated. It, therefore, required some practiceon my part before a sufficiently strong movement-impulsebecame associated with the idea. All this is in no wiseat variance with the fact that tests involving counting andcomputation were as successful when the problem wasgiven in silence, as when it was spoken. The signs fortapping, viz.: inclination and erection of the head andbody, foliowed the question. The question therefore be-came superfluous. On the other hand the signs for head-movements on the part of the horse, were given while

thequestion was being put. I ask, which way is " upward ",and at the same time I look upward. In this case there-fore the question itself is not entirely insignificant.—I ex-perienced greater difficulty in getting Hans to respondwith the head-movement to the left. After much prac-tice I was able to evoke this movement by means ofgiving the command aloud, but never by means of the" silent" command. Accidentally I hit upon a device bymeans of which I attained this end also. I asked the horsealoud "Which direction is left?",—whereupon he re-acted properly; then I immediately repeated the questionsilently, and was successful every time. My mental atti-tude here was still the same as when I put the questionaloud. What sort of an attitude this was, I could not, ofcourse, have stated explicitly at the time. I could not,therefore, awaken it at will,—and if I allowed but aminute to elapse between the spoken and

the silent ques-tion, the vivid af tér-effect (the so-called " primary mem-



Clever Hans (the horse of mr. Von Osten) 98 THE HORSE OF MR. VON OSTEN ory image ") soon disappeared and the test was whollyunsuccessful. Practice, however, soon helped me to over-come this last difficulty also. I believe that my inabilityto evoke this specific reaction on the part of the horse,lay in the unfavorable position which I assumed, for itdid not allow the horse to preceive my movements easily.For the same reason, Hans would at first indicate " no "and " zero " by turning to the right, seldom to the left. As in the case of counting, a high degree of concentra-tion was also necessary here, but with this dif?erence,that here attention was directed to ideas present to themind, (" yes ", " no", etc), whereas in the countingprocess attention was directed toward expected sensoryimpressions (i. e., the taps of the horse). All

that has been said thus far is readily understoodpsychologically. The following curious fact, however, isnoteworthy. Hans used the head-movement to indicatetwo such different concepts as " zero " and " no "; it ap-peared therefore that in bcth cases he was receiving thesame kind of directive. Observation proved that suchwas the case and the directive in question was none otherthan an imitation in miniature, or rather a movementanticipatory of the expected head-movement of the horse.Now, whereas the signs for " up ", " down ", " right ",and " left " were natural expressive movements which arenormally associated with the corresponding concepts, thiscannot be said to be true of " no' and " zero ". Mylaboratory observations (see page 107) lead me to con-clude that the movements, by means of which the concepts" no " and "

zero " are naturally expressed, are quite dif-ferent ; and neither of these corresponds to the signs for" zero " and " no " which the questioner involuntarilygave to Hans. What was the genesis of these unnatural



Clever Hans (the horse of mr. Von Osten) THE AUTHOR'S INTROSPECTIONS 99 forms of expression ? If we might assume that the ques-tioner always had in mind the movement he awaited onthe part of the horse, and never thought of " zero " or" no ", then the contradiction would solve itself. But Imust deny decidedly that I ever thought of the movementsof the horse's head, and Mr. Schillings, whom I ques-tioned on this point, agreed with me in this, in so far as hisown mental processes were concerned. I can see nothingfor it but that in this instance the expressive movementsnormally connected with the concepts " zero " and " no "have been replaced by other forms, without the questionerbecoming aware of it. That such displacements mayoccur, has been shown by the tests described on pages 107to 112. That they did

occur in this instance may beconcluded from the following observation. In respond-ing to me, as well as to Mr. Schillings, Hans alwaysmoved his head first to the left, then to the right, neverin the opposite order. That this was not a peculiarity ofthe horse, but must be ascribed to the signs which weregiven him, is shown by the possibility of inverting theorder under experimental control (page 77). FrequentlyMr. Schillings and I had seen the horse respond to hismaster by means of such head-movements, and the orderwas always, without exception, the one mentioned. Itmust be assumed therefore that the horse's movement,which we so often noticed, made such an impression uponus, that afterwards it was regularly reproduced on ourpart quite unconsciously, so that Mr. Schillings never, andI only after a long time, became aware

of the wholeprocess. In closing, just a word as to the discovery of our ownmovements. I soon noticed that every pronounced rais-ing of the head or trunk brought about an interruption



Clever Hans (the horse of mr. Von Osten) ioo THE HORSE OF MR. VON' OSTEN in the horse's response. But only by observing the finalmovement in the case of Mr. von Osten did I discoverthat I, too, performed a slight erection of the head. Ob-servation of others was less difficult than the observationof one's own movements. As in the case of all other signsgiven to the horse, these movements were so slight thatthey were prone to escape notice even though one's wholeattention were concentrated upon their detection. I alsoquestioned whether in my attempts to disturb the horse bymeans of loud calls, it were really the call or some simul-taneous involuntary movement which was the true causeof the interruption. The doubt was justified, for whenI finally learned to cry out vehemently without makingthe slightest move, all my crying was in vain. Also ithad seemed

to me at first as if I were able to induce thehorse to rear, not only by means of the proper sign ormovement, but also by a mere command, but I foundlater that in every case there was always some movement,were it ever so slight. Finally I tried to simulate volun-tarily the oft-mentioned involuntary jerks of the head.Although it is not very difficult to execute them at willwith almost the same minuteness as when they were per-formed involuntarily, I still did not succeed in getting aseries of such jerks of equal fineness throughout. Inspite of (and partly on account of) the most concentratedattention, there would be from time to time a jerk ofsomewhat greater extent and energy. As soon as themovement had been executed, I was able to form a goodjudgment as to its relative extent, but I was unable toregulate the impulse beforehand. With the following comment the

chapter will be con-cluded. Introspections are necessarily subjective in char-acter. If they are to possess general validity, they must



Clever Hans (the horse of mr. Von Osten) THE AUTHOR'S INTROSPECTIONS 101 be borne out by evidence furnished by others—and thisto a greater extent than is necessary for other forms ofobservation. It was hardly possible to get corroborationfrom the other persons who had worked with Hans, for,although some of them were excellent observers of ex-ternal natural phenomena, few of them had had the nec-essary amount of practice in introspection. The neces-sary confirmation, however, was had in laboratory tests,which we shall presently describe.



Clever Hans (the horse of mr. Von Osten) CHAPTER IV LABORATORY TESTS The tests which are to be briefly reported here, werebegun in November, 1904, and were carried out at thePsychological Institute of the University of Berlin.The purpose was twofold: first, to discover whether theexpressive movements noted in Mr. von Osten, Mr. Schil-lings, and others, were to be regarded as typical and tobe found in the majority of individuals,—and secondly,to ascertain in how far the psychical processes which Ihad noted in my own case and which I believed to lie atbottom of these movements, were paralleled in, and con-firmed by, the introspections of others. The ef?ort wasmade to make the experimental conditions as nearly aspossible like those under which the horse had worked.The affective atmosphere which colored

the situations inwhich the horse took part, could not, of course, be trans-ferred, but this was in some respects an advantage. Oneperson undertook the róle of qtiestioner, another—myself—that of the horse. The experiments fall into threegroups, corresponding to the types of the horse's reac-tions: 1, tests in counting and computation; 2, tests inspace reactions; 3, tests in fetching or designating ob-jects. In the experiments in counting and computation, thequestioner, standing at my right, thought with a highdegree of concentration of some number (usually be-tween 1 and 10, but sometimes also as high as 100), or 102



Clever Hans (the horse of mr. Von Osten) - '* LABORATORY TESTS                   103 of some simple problem in addition. Then I wouldbegin to tap,—but in human fashion with my right hand,rather than with my foot—and continued until I be-lieved that I had perceived a final signal. I thus tested,all in all, twenty-five persons, of every age and sex (in-cluding children of five and six years), differing also innationality and occupation. None of them was awareof the purpose of the experiments. It could not escapethem, to be sure, that they were being watched. It wasalso evident to them that the things noted were certaintensions and movements; but none of my subjects dis-covered what the particular phenomena were that I waslooking for. Only in a few isolated instances did theyreport that they were conscious of any

movements ontheir part. With the exception of two persons, they allmade the same involuntary movements which were de-scribed in chapter II, the most important of which wasthe sudden slight upward jerk of the head when the finalnumber was reached. It was at once evident that the di-rection of this jerk depended upon the position which onehad asked the subject to assume at the beginning of thetest, the direction changing whenever the position waschanged. Thus, if the subject stood with head bowed—the body either being held erect or likewise bowed,—thenrelease of tension would be expressed physically by anupward jerk. (Occasionally the entire trunk is slightlyraised, so that it was possible to observe this physicalreaction when standing behind the subject). If the sub-ject had bent his head backward, the "

psychological mo-ment " was marked by a forward movement, (althoughunder certain conditions the head was, in such a case,observed to bend still farther backward). If during thetests the head was bent slightly to the right, then the re-



Clever Hans (the horse of mr. Von Osten) io4 THE HORSE OF MR. VON OSTEN action was expressed in a movement toward the left, andvice versa, if it had been on the left, it was bent to theright. If the subject had been bending his head forwardand to the right, he then raised it upward and to the left,etc. In all of these changes of position I noticed an in-termediate posture which, to be sure, it was not always aneasy matter to discover,—viz.: an upright position inwhich there was discernible no manner of head-movementor only a slight tremor. If the subject was lying on his-back with his head supported, then there was noticeable avery slight movement to one side. In this same way anumber of other positions were tested in order to dis-cover for each the characteristic movement expressive ofrelease of tension. It would

therefore appear that theraising of the questioner's head, which served as thesignal for stopping for Mr. von Osten's horse, was butone instance of a general law which may perhaps be statedthus: The release of muscular tension which occurs withthe cessation of psychic tension, tends to bring about thatposition of the head (and body) which, at the time, repre-sents the slightest amount of muscular strain.—Thesemovements seldom were pronounced enough to be com-pared to motion through a distance of one millimeter, ina very few cases only did they attain to the magnitude ofone or two millimeters. I failed to note them entirely,however, in only two individuals, two scientific men whosemode of thought was always the most abstract, and oneof these was, in spite of repeated attempts, unable to elicitany response whatever

on the part of the horse. In the cases of the more suitable subjects I was ableto indicate not only the number they had in mind, butalso the divisions in which the number was thought, thus12 as 5 and 5 and 2, or the same number as 2 and 5 and 5,



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS 105 and I was also able to determine the addends in theaddition—i. e., whether the problem had been conceivedas 3+2=5 or as 2+3=5. & frequently happened thatin the beginning I would sometimes mistake these subdi-visions, which were recognizable by the less pronouncedjerks, for the final number. Thus I would of ten respondwith 4 instead of 8, or 3 instead of 9, or with 3 when theproblem was 3+2, just as Hans had so of ten done. Inthese tests, too, the difficulty of getting the number 1, aswell as the larger numbers, came to light. Thus threetimes in succession 17 was indicated as 4, as 9, and as 17.But after some practice I was able to give numbers ashigh as 58 and 96. The frequency of the errors of oneunit too many and of one unit too few is also

noticeablein these tests. We also found desirable corroboration, by trustworthysubjects, of the introspective observations of the author,which were reported in Chapter III, with regard to thesignificance of concentration and the curve of attention.It is hardly necessary to mention that no attempts weremade to influence the subjects in their accounts by askingsuggestive questions. The most valuable feature aboutthese tests was that the mute horse had now been re-placed, as it were, by an animal capable of speech, andthat it was now possible to follow the same process bothfrom within and from without. Two illustrations may bewelcome. The one who took the part of the horse gavethree taps and made the following entry: " At 3 I saw aslight upward jerk of the head on the part of the ques-tioner ". The questioner however had

thought of 4, andmade the following note, without knowledge of the other'sentry: "I was aware of extreme tension, so that itwas impossible for me to get beyond 3 ". Or again, the



Clever Hans (the horse of mr. Von Osten) io6 THE HORSE OF MR. VON OSTEN ' horse', reacting to a movement on the part of the ques-tioner, stopped at 3, but the latter, having intended to ob-tain 2, made the following entry: " I noted clearly that Iceased thinking of the number too late, and did not puton the brakes, as it were, until I had arrived at 3 ". Wesee that errors here were entirely the fault of the ques-tioner, just as had been the case in the tests with Hans.(See page I5if.). In a second group of experiments I asked a subject tofix his mind upon certain concepts, such as " up ", or"down", "right" or "left", " yes" or "no", andothers, in any order he pleased, but with the greatestpossible degree of concentration. The subject each timehad the choice of four or six concepts, and he was toldto think of one of them at the

signal " Now! ". How hewas to ' think' the concept was left entirely to him.He was also told to interpolate the series with a ' blank',that is, to think of nothing at all. Standing opposite thesubject, I tried to guess at the mental content of the per-son's mind, on the basis of expressive movements. Some-times I reacted by shaking or nodding the head, etc, justas Hans had done, but as a rule I was content to saythe word which I thought the subject had in mind. Withtwelve subjects (a total of 350 tests) I made an averageof 73% correct responses, and in the more favorable casesI attained even 90 to 100% correct responses. Veryslight involuntary movements of the head and eyes,which showed but little individual variation, and alwaysoccurred when the subject began to fix upon the concept,were the signs which I used as cues.

As in the case ofthe movements expressive of the release of tension, whichI discussed above, these movements, too, occurred with-out the subject being aware of them, (except in those



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS                   107 rare cases in which they had once or twice been especiallypronounced). Indeed, it was very difficult and in somecases almost impossible for those persons whom I hadinitiated into the secret, to inhibit them voluntarily."Up" and "down", "right" and " left", were ex-pressed by movements of head or eye in those directions," forward " by a forward movement of the head, " back "by a corresponding movement. " Yes " was accompaniedby a slight nod of the head; " no " by two to four rapidturnings of the head to either side.* " Zero " was ex-pressed by a movement of the head describing an oval inthe air. Indeed, it was even possible to discover whetherthe subject had conceived of a printed or a writtenzero, for the characteristics of both were

revealed inthe head-movements. I was able later to verify thisgraphically. With Ch. as subject, I made 70% correct * It was Charles Darwin 7 who first pointed out that the expressivemovements (of the coarser sort) to be noted in nearly every race andpeople show a great, though by no means complete, similarity. Thesimilarity is most pronounced in the shaking of the head to signify ne-gation and nodding to denote affirmation. It will be noted that theformer is essentially of the nature of a turning toward, and the lattera turning away.8 These same movements have been reported in thecase of the blind and deaf Laura Bridgman,9 and we have been ex-plicitly assured that they were a spontaneous development, and notacquired by imitation. For it is by imitation and never before thecompletion of the first year, that our

children acquire these move-ments. On account of his unreliability, we can put but little stock inthe statement of Garner,10 a writer on the speech of monkeys, thatthese same gestures have been observed in the case of those animals.My experiments show that the same movements, greatly diminished inscope, as a rule accompany the mere thought of " yes," " no," etc. Icannot, however, regard the assertion as an established fact that everythought process whatsoever is connected with some form of muscularmovement, as has been generalized by the French physiologist Féré,11and the American psychologist Wm. James."



Clever Hans (the horse of mr. Von Osten) io8 THE HORSE OF MR. VON OSTEN interpretations in a total of 20 tests; with von A. as sub-ject, 72% in a total of 25 tests. And finally I was ableto interpret the signs without any errors at all. It wasnot absolutely necessary to look directly at the subject'sface. Even though I focussed a point quite to one side,so that the image of the subject's face would.fall upon aperipheral portion of my retina, I still was able to make89% correct interpretations in a total of 20 tests.—This isnot astonishing after all, when we recall that the peripheryof the retina possesses a relatively high sensitivity formovement impressions, although its chromatic sensi-tivity is very low.* It was assumed, as indicated on page 99, that in thecase of Mr. Schillings and myself the movements natur-ally expressive of "

zero " and " no " had been displaced * The productions of mind-readers, so-called, also, are based upon theperception of involuntary movements, insofar as they are not basedupon pre-arranged scheme? and trickery. But there we have to doprincipally with tactual perception, since the reader touches the hand ofthe subject and is guided by its tremor. Some of the expert mind-readers, however, conduct tests without touching the subject. Theydepend chieily upon auditory impressions: the sound of footsteps,13involuntary whisperings 14 and the changes in the subject's respiration 16and the murmuring of the spectators. To a less degree visual signs alsoare involved : posture and facial expression of the subject, and move-ments of eyes and lips.16 Even the heat radiating from the person'sbody is supposed to have some

influence.1' And my own experiencehas taught me that surprising results may be obtained by the utilizationof the movements described in the preceding chapter. It may be that these truly microscopic movements also play somepart in bringing about the success of some of the experiments in telep-athy, so-called, (transference of thought from one person to another,ostensibly without any mediation of the senses known to us.) In spiteof the huge mass of " experimental evidence " which has been collected,chiefly in England and in America, it appears to me that telepathy isnothing but an unproven hypothesis based upon experimental errors.



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS                   109 —without our being aware of the fact—by others, viz.:those which the horse required as directives for his reac-tions. Since this was the case, we tried to discover if asimilar displacement could be brought about experimen-tally. The attempt was successful and we discovered thatunder suitable conditions we could cause the subject—quite without knowledge on his part,—to establish an" association " between any given concept and any givenexpressive movement The following experimental serieswill serve to illustrate this fact. I had one of the subjects (von A.) think of "left"and " right " in any order he chose. (The command waspurposely given only in a general way: " Think of ' right'or ' left' ".). We had agreed that I was to try to guessthe

mental content of the subject's mind, but I was notto utter a word. Instead, I was to indicate " right" inevery case by an arm movement downward, and " left"by a movement upward. To the subject I gave a fictitiousbut plausible reason for all this. The behavior of the sub-ject took the following course: In the first three tests hemoved his eyes to the right when he thought of " right ",and to the left when he thought cf " left ". This was thenormal expressive movement. In the fourth test, how-ever, the thought " left" was accompanied by an upwardmovement of the eyes. Two further tests again showedeye-movements to the right and left. In the seventh testwith the idea " left" the eyes moved first to the left andthen immediately upward. In the following ten tests theeyes were turned regularly upward at the thought of" left", and

downward at the thought of " right ", withonly one exception which was a normal movement to theleft. The normal expressive movements, therefore, weredisplaced by the artificial, after the seventh test.



Clever Hans (the horse of mr. Von Osten) iio THE HORSE OF MR. VON OSTEN In the case of another subject (B.) in whom normallythe thought of " up " was accompanied by a slight rais-ing of the head, and " down " by a downward movement,these natural forms of expression disappeared entirely asa result of my arm movements to the right to indicatethat I inferred his having in mind the thought of " up ",and to the left when I inferred that he was thinking of" down". Instead, there appeared not merely the de-sired movements to the right and left, but rather move-ments upward to the right and downward to the left.That is, instead of a complete displacement of the old bythe new, there occurred a combination of the two. A third type of result appeared in still another sub-ject (Ch.), who normally expressed the concepts " right

"and " left" by eye or head movements (never both kindsat the same time) to the right and left. Here my armmovements up and down caused the eye and head move-ments to be made simulianeously, so that the thought of" right" found expression in an upward movement ofthe head and an eye movement to the right, and the ideaof " left" in a downward head movement and a move-ment of the eye to the left. The subject had no knowl-edge of this process, and it took six tests to bring aboutthe new reaction. From that point onward the new move-ments were so well established that, depending uponthem for my cue, I was able to make 32 correct infer-ences in a total of 40 tests. During the latter part of thisseries I blindfolded the subject, so that I could not seethe movements of his eyes, and therefore had to base myinference

entirely upon his head movements.—After re-moving the bandage, at the end of the series, I told thesubject that I would go through another series, in whichI intended to indicate his thought of " right" by an arm



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS m movement downward (instead of upward as heretofore),and his thought of " left" by a movement upward.(This he regarded as an idle whim of mine). It wasonly after the twelfth test that the former " association "which I myself had caused to be estabhshed, was com-pletely displaced by the new. The thought of " right"was now accompanied by an eye movement to the rightand instead of a raising there was a lowering of the head.A corresponding change occurred in the head movementexpressive of the thought of " left". These responseswere occasionally varied by some in which only the headmovement or only the eye movement occurred. Butthese movements were always to the right, or downwardand to the right, at the thought of " right",—and to theleft,

or upward and to the left, at the thought of " left".In ten tests I made ten correct inferences. After the newassociation appeared firmly estabhshed, I ceased respond-ing by means of arm movements, and indicated my' guesses ' by word of mouth. At first the newly acquiredmovements continued to appear promptly in the subjects.But gradually they tended to become more uncertain andfinally disappeared, as readily as they had appeared, andthe normal conditions were once more established. Norwas there any tendency to reappear on the following dayin another series of tests. (Those just described hadbeen made on one day in the course of an hour or two).But as soon as I again used the earlier method of armmovement to indicate my inferences (raising the arm for"right", lowering it for "left"), the former artificialassociation

was again established, although not untilsome 14 tests had been made,—during which the normalmovements to the right and left were often inhibited andduring which the conditions were, on the whole, chaotic.



Clever Hans (the horse of mr. Von Osten) H2 THE HORSE OF MR. VON OSTEN The new association, thus re-established, remained con-stant during the ten tests of the remainder of the series,but has very probably again disappeared long ere this.In the case of this subject it appears therefore that thenew associations were superimposed upon, but in nosense displaced, the normal expressive movements. Nordid the two coalesce (except in a few exceptional cases),but tended as a rule to occur independently of one an-other. I would emphasize once more that none of the subjectshad any knowledge of the purpose or meaning of .the ex-periments. Also, I was convinced by questioning thesubjects afterwards that none of them—and this is the es-sential point—had merely conceived of the arm movementwhich they were

expecttng me to make, instead of con-centrating thought upon the idea of " right " or " left".On the contrary, all of them considered my particularmovements mere vagaries and without purpose, and theyfeit perfectly certain that they were in no wise influencedby these movements. Also, none of the subjects was con-scious of any movements on their part, except one, whowas at times aware of her eye movements to the right,but never of those to the left,. (see page nr), nor of thehead movements which for us constituted the phenomenaof prime interest. When I asked my subjects what theybelieved to be the cue upon which I based my inferences,they invariably responded with probable explanationswhich were always wide of the mark, and those to whomI disclosed the cue—(after the experiments were com-pleted), were

thoroughly astonished. In the tests just described we had to do only with suchideas or concepts as normally were associated with somestereotyped form of expressive movement (see page 106).



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS "3 I now chose a group of ideas which are not normally asso-ciated with a particular form of motor expression peculi-arly characteristic of them, and sought to establish arti-ficially such a connection with some arbitrary movement,without consciousness of the process on the part of thesubject. Thus I asked one subject (Miss St.), who hadno intimation of the aim of the tests, to think of the fol-lowing words in any order she might choose: " Ibis "(ibis), "Irbis" (panther), " Kiebitz" (plover) and" Kürbis " (pumpkin). I said that I would react to herthoughts by means of arm movements forward and back-ward to the right and to the left, respectively, 15 out of20 tests were successful, without the slightest suspicionon the part of the subject (whose whole attention

wasconcentrated on the word-content), that she was givingme the necessary directives in the form of very minutemovements of the head and eyes to the right and left, etc.She was greatly astonished that I should be able to guesswords so much alike,— (she did not know that the ele-ment of likeness was productive of no difficulty). When,during one of the tests, the subject happened to thinkspontaneously of the movement she was expecting me tomake, she became confused, and as a result the numberof my sucessful reactions suddenly feil. I never wouldhave discovered the cause, had not the subject enlightenedme without my asking. I repeated this series with three other persons, whohad had some psychological training. I did not use thesame movement for each word in all three cases, but in-dicated the word " Kiebitz

", for instance, by means of anupward movement in one case, by turning the head to theright in another, etc. In one of the three cases the testswere almost wholly unsuccessful. The cause for this



Clever Hans (the horse of mr. Von Osten) 114 THE HORSE OF MR. VON OSTEN came to light later, but it would involve too much ex-position to discuss it at this point. In the case of theother two persons, the tests were successful beyond ex-pectation. I had made my various arm movements onlya few times when they presently began to raise theirheads slightly when thinking of " Irbis ", and to move itto the right at the thought of " Kürbis ", etc. In the twoseries of 35 tests I did not have a single error. In a num-ber of instances I succeeded in guessing the word uponwhich the subject had decided, even before the testproper was entered upon—i. e., before the signal for con-centration had been given. Nothing surprised a subjectmore than the remark: " You are intending to think ofthe word ' Kürbis ' ", or " You had thought of

concentra-ting your mind upon ' Ibis' but later decided in favorof ' Kiebitz ' ", yet nothing could be more simple. Be-fore every test the subject would consider what word hewould fix upon, and while he was saying to himself " Iwill choose ' Ibis' ", the proper movement would accom-pany his decision, although it was only very slight, be-cause attention had not yet attained the degree of con-centration which was employed in the test proper. In these experiments also, the subjects, whom I knowto be absolutely trustworthy, declared that they neverthought of the arm movements which I was to make.They regarded them as being quite irrelevant. Also—with but one exception—they thought of the objects, inso far as they imaged them visually, as being directlybefore them, and not off in the direction indicated by myarm movements.

Thus they did not image the plover("Kiebitz") as being on the wing, when I raised myarm, or as resting on the ground, when I pointed down-ward, etc. One of the subjects had done this occa-



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS "5 sionally, but by no means regularly. He was thereforeasked to localize all objects in the same place, i. e., directlyin front of him at the level of the eye. He complied withthis request, but no change, whatever, was observed tooccur in his expressive movements. In order to overcome the difficulty just mentioned, Iselected another subject (Miss von L.), whose powerof visualizing was very slight, and requested her to fixher mind upon four words which I had selected becausethey were not, necessarily, associated with a particularimage. The order in which the words were to be thoughtof, was entirely optional on her part. The words were"Form", Inhalt", " Mass ", and "Zahl", (form, con-tent, measure, and number), and each of them I ac-companied, with a certain

definite arm movement. Thesubject always pronounced the word inwardly as em-phatically as possible, but without ever imaging the cor-responding arm movement. Often, it must be noted,she did not know whether or not the movement whichI made was the proper one. And yet she, too, soon feilinto line in the matter of executing unconsciously thecharacteristic head movements. In a total of 50 tests, Iwas able to make 10 correct guesses in the course of.thefirst 20 tests, 8 in the next 10 tests, and 19 in the last 20tests. Miss von L. noted only a few of her upward head-movements, viz.: those that were especially pronounced(movements through about 2 millimeters), but of theethers she knew nothing. The same experiment was re-peated with a psychologist, well-trained in introspection,as a subject. Success was even

greater here. But nomatter how closely the subject observed himself, he wasunable to solve the puzzle. Variations which were introduced in these tests, I



Clever Hans (the horse of mr. Von Osten) n6 THE HORSE OF MR. VON OSTEN will only mention in passing. Thus, instead of makingan arm movement, I, in some cases, would tap with myfoot, for " Ibis " once, for " Kiebitz " twice. The sub-ject could not see my f eet. The involuntary movement-expression which became associated with " Ibis " was onenod of the head, with " Kiebitz " two nods, etc. Hereour only concrn was to show that unconscious changein natural expressive movements and the acquisition ofartificial ones are possible in the case of psychicallynormal subjects trained in introspection. I was not satisfied with convincing myself subjectivelyof the facts indicated, but sought to fix them objectively,by means of a graphic method. For this purpose I usedthe device mentioned by Prof. R. Sommer for the analysisof

expressive movements.18 The purpose for whichProf. Sommer's apparatus had been constructed, was torecord the involuntary tremor and movement of thehand. These movements, of course, take place in thethree dimensions of space. By means of three levers itis possible to record the movements upon the flat surfaceof a smoked paper fastened to the revolving drum of thekymograph, the movements in each direction being re-corded by a separate lever, in such a way that the threecurves thus made represent the analysis of a single move-ment into its three dimensional components. By makingslight changes, which tended to complicate the experi-ment somewhat, I adapted the apparatus to the measure-ment of movements of the head. The method of experi-mentation was the following. The subject whose move-ments

were to be registered, was placed in the devicein such a way that his trunk and head were bent slightlyforward, the latter a little more than the former. This,it will be remembered, was the usual position of the



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS "7 questioner when working with the horse. Three leverswere attached to his head in such a way that every move-ment backward or forward would act upon the firstlever, every movement to the right or left would movethe second, and every movement of the head upward ordownward would be recorded by the third. With regardto the sensitivity of the machine, micrometric determina-tion showed that when the subject was properly installed,movements through so small a distance as ^o millimetercould be accurately ascertained. The subject was care-fully instructed to remain as quiet as possible, but with-out constraint. Voluntary movements were thus ob-viated. But the question arose: were not the involuntarvmovements thus suffering a loss ?—And it was

upon themthat we were experimenting. The question cannot beput aside summarily, but experience taught us that themovements in question, nevertheless, did appear quiteeffectually, if one could have the right kind of subjectsat one's command. We need hardly mention that besidesthe two persons immediately concerned—I, myself, at-tended to the apparatus—there was no one else present,and that the subject was not allowed to see the curvesproduced on the kymograph. Besides the registrationof the head-movements, I also undertook to register therespiratory-movements of the subject. This was doneby means of the so-called pneumograph, attached towhich was a lever recording the thoracic expansion andcontraction. This was for the purpose of ascertainingthe relationship, which might eventually be found toexist,

between the release of psychic tension, on the onehand, and respiration, on the other. The subject was now told to think of some number,which, of course, was unknown to me. At a given



Clever Hans (the horse of mr. Von Osten) Ii8 THE HORSE OF MR. VON OSTEN moment I was to tap upon one of a series of keys ar-ranged like those of a piano, with the middle finger ofmy right hand—corresponding to the right forefoot ofthe horse. The questioner observed my key, I, his head,—just what had happened in the experiments with Hans.—and as soon as I perceived the involuntary closing signalI reacted upon it by releasing, suddenly, another keyupon the same keyboard, which I had in the meantimebeen pressing down with my second finger, thus markingwhat with Hans had been called the backstep. Each keywas connected with a separate electro-magnet, and thesein turn with markers, in such a manner that pressureupon the keys closed two electric circuits and, releasingthe keys, opened them, and

both the closing and theopening were recorded upon the smoked paper by meansof the markers. And, finally, in order to ascertain thetime relations of all these processes, a time-marker in-dicated the time in fifth-seconds upon the revolvingkymograph record. The time-curve was recorded justbelow the other curves. Of the curves * thus obtained under the most equable * For registering the curves a llering kymograph was used, with aloop z\ metrea long. The kymograph rested on feit. With the aidof the Marey model a pneumographic record was taken now of thethoracic, now of the abdominal, breathing, never both simultaneously,since this was extrinsic to my purpose, and it would have made thewhole experiment too complex. The time was recorded by means ofthe Jacquet chronograph. For purposes of making more

exact measure-ments the acoustic current interrupter of Bernsteinwas used, attuned to100 vibrations per second. liut this necessitated such rapid revolutionof the drum of the kymograph that the curves were not compact enoughfor purposes of demonstration. The levers were all fitted with micro-meter adjustments. They wrote tangentially and, except the one reg-istering the breathing curve, all points lay in one vertical line. Theerror of deflection and that due to the rondure of the writing-surface,



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS                   119 conditions possible, we publish seven which show thegreat general uniformity of the tests made upon the horsewith those made in the laboratory. The róle of questionerwas undertaken at different times by Mr. Schillings andthe students of philosophy, Messrs. von Allesch, Chaymand K. Zoege von Manteuffel. To all of them I amgreatly indebted for their unselfish services in these labor-ious tests. The experiments with von Allesch and Chaym,who were among the most suitable of my subjects, wercconducted absolutely without knowledge on their part ofthe nature of the phenomena which I was observing.Neither of them knew anything about the expressivemovements in which they were unconsciously indulging,and furthermore, since they

kept their heads bowed duringthe entire course of these experiments, they did not per-ceive what it was that I was observing. It is interestingto note that Chaym on the occasion of his only visit tothe horse, immediately received a number of correctresponses. Without a doubt von Allesch would havemet with equal success. The other two subjects (von M.and Sch.) went through this series of tests, possessingsome knowledge of the nature of the movements involved.Conditions were such that they (and especially Mr.Schillings) could not be prevented from obtaining some were both very slight on account of the comparative length of thelevers and the small extent of the excursions, and for that reason syn-chronous points lie practically in one perpendicular. Only the breathingcurve has been moved somewhat to the left, 7.5

millimeters in figures 6and 7, 2 millimeters in figure 8, 4.5 millimeters in figure 9. (When thebreathing was very profound, as occasionally happened, the error of de-flection would, of course, have to be taken into account.) The curveshere used as illustrations have been reproduced in the exact size of theoriginals by the zinco-graphic method, though somewhat compressedvertically in order to economize space.



Clever Hans (the horse of mr. Von Osten) 120 THE HORSE OF MR. VON OSTEN knowledge of the essentials, at least. However, it wouldbe wrong to suppose that for this reason the results weremore favorable, owing, mayhap, to voluntary efforts onthe part of the subject. The contrary was true. The twosubjects who had no knowledge of the character of thereactions upon which my responses depended, retainedtheir normal habits, unchanged, throughout the series,—whereas the last-named two, afraid lest their knowledgevitiate the result, lost more and more of their power ofconcentration and within a short time were in a condi-tion of tense inhibition, which is all the more conceivable,since they had had no psychological training whatever.* Their movements, which at first were quite profuse,decreased more and more, so

that in the case of vonManteuffel the percentage of my successful responsessank from 73% correct responses in 90 tests to 20% in atotal of 20 tests,—and in the case of Schillings from75-100% to 23% in a series of 35 tests. The curvesobtained with von Manteuffel as subject, which I amhere publishing (figures 8 and 15), are, however, trueto his normal habits. The same is true of the two firstcurves of Schillings (figures 10 and n), whereas thethird (figure 12) shows distinctly the traces of the stateof inhibition into which he feil, and represents the samecondition as when Mr. Schillings, while preoccupied, triedto work with Hans. All the finer details of the pheno-mena in question, were likewise unknown to these twosubjects. For purposes of a clearer understanding of the various * My own expressive movements, on the other

hand, are as pronouncedas ever. I still find the attempt to suppress them as difficult nowas when I was working with the horse (page 57). I could not, ofcourse, procure a curve of these movements of my own.



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS 121 curves, figure 5 is inserted to give the general schemeof their arrangement. Exhaling Iuhali ;jf forward backward left f. rieht dowa [ »t 1 down Ibackstep l[ Flfth-seconds 111 '?'?"' M I I I I '?'?'" 1 Fig. 5. All cufves are to be read like script from left to right.The first is the breathing curve of the questioner, thesecond, third and fourth curves represent his head move-



Clever Hans (the horse of mr. Von Osten) 122 THE HORSE OF MR. VON OSTEN ments,—all translated through the workings of the leversinto up-and-down movements. The objective direction ofthese head movements is indicated by the arrows. It willbe noted that (because the lever in question was onewith two arms, and therefore reverses all movementsmade) each lowering of the head of indicated by a rise inthe fourth curve, and each raising is the head is recordedby a sinking in the same curve. The records of the headmovements forward and backward and to the left andright (curves 2 and 3) are two and one-half times thesize of the actual movements: while the curve of themovements up and down (curve 4)—which is of especialinterest to us—is five times its actual size. The fifthand sixth curves, which record my

own responses,represent the taps of the horse,—the fifth indicating thenumber of taps and the sixth the back-step, which wasHans's reaction when he noted the head-jerk of thequestioner. The seventh, the lowest line, indicates thetime in fifth-seconds. Since the rate at which the drumrevolved was not uniform for all the tests, the fifth-second marks do not appear the same distance apart inall the records, but are farther apart the greater therapidity with which the drum revolved. For the experi-ment itself this is quite immaterial. Figures 6 to 9 cor-respond in detail with the diagram just described.Figures 10 to 12 diflfer only in that the breathing andback-step curves (the first and sixth in the diagram) arelacking. In these there is no response on my part tothe head-jerk of the subject, but tapping was continuedad libitum (in the

case of the illustrations here given Itapped to 5). When these latter curves were taken theordering and the technique of the experiments had notyet been perfected. When this was finally done, Mr.



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS                   123 Schillings, who acted as subject in those tests, had to be"eliminated from the ranks of appropriate subjects onaccount of the increasing inhibitions, which graduallydeveloped as described on page 120. Analysis of such curves is rather difficult, and thoseof different subjects cannot be directly compared. It isnecessary to make a study of the normal curve of eachsubject taken when his af?ective state could be describedas " indifferent". The influences of the purely physi-ological processes, such as pulse * and respiration, mustalso be determined. And even so, an interpretation ofthe curve becomes possible only when a large mass ofmaterial is at hand, and when the introspections of thesubject are taken into consideration. The

followingremarks, therefore, are not based solely upon the illus-trations given, but upon the mass total of my results. In beginning our analysis, let us take first the breathingcurve. Our results here were quite in accord with theview taken bv Zoneff and Meumann,20 who believe thatin the respiration is to be found a good index of theaffective tone of the subject's mental state. In thegreater number of cases it was possible to conclude as to * Slight head movements accompanying the pulse-beat were until re-cently regarded as the symptom of certain diseases of the vascularsystem (the so-called symptom of Nusset), but H. Frenkel has nowshown them to exist also in normal individuals.19 I myself discoveredsuch movements (lateral as well as sagittal) more or less pronounced inall the curves obtained from my subjects.

The most striking case wasthat of ayoungphysician whosecirculatory system was perfectly healthy.In most instances I was able to note these oscillatory movementsdirectly and to count them without much difficulty. For purposes ofcontrol the radial pulse was always determined at the same time. Theobservation of the phenomenon appears to be especially easy in thecase of somewhat full-blooded individuals.



Clever Hans (the horse of mr. Von Osten) 124 THE HORSE OF MR. VON OSTEN the degree of concentration of attention,—and when thiswas very great, it was even possible to get a clue as tothe number thought of. Since the high degree of ten-sion, under which a subject labored during a test, wouldbe accompanied by strong af?ective coloring, we cannotregard as normal any of the curves here reproduced(with the exception of the two high points in figure 9).Although breathing was always deep and regular beforeand after a test, during the test it was less deep and ir-regular. Very of ten it was suspended altogether (figures7, 8 and 9). In ordinary life we often notice that highlyconcentrated attention is usually accompanied by non-voluntary inhibition of movements in the musculaturewhich, for the moment, is not

directly involved; the manlost in thought slackens his pace and finally stands still,the intent listener or looker-on holds his breath. Of the three curves registering the movements of thehead, we find that nothing peculiarly characteristic isrevealed by the two upper ones, giving the movementsup and down, and to the right and left, respectively.They are the ordinary tremor-like movements and in-dicate nothing beyond the f act that the subject is unableto hold his head absolutely quiet for even one second.It is the third line that is of interest to us, fo.' it is herethat the oft-mentioned head-jerk (which indicates arrival—in the counting—at the number expected) registersitself. The moment of the head-jerk corresponds, almostwithout exception, with the moment of the first deepinhalation,—just as one would be led to expect

fromcommon experience. But we are not to regard the head-jerk as a result of the inhalation, for it also occurs whenthe subject complies with the request that he hold hisbreath during the test. The actual height of the jerks



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS                   125 recorded in figures 6 to 12 was *4 to 1% millimeters andthe average height obtained from the forty curves ofthese four subjects was 1 millimeter. There is greatindividual variation: the greatest height that was ob-tained from the records was 2^ millimeters, the lowest^ millimeter. The variations within the records ofthe several individuals are comparatively slight andare evidently dependent, in the main, upon the degreeof concentration of attention. Thus in the case of vonAllesch, where in 75 tests the average height of the jerkis 1 millimeter, the mean variation is fo millimeter. If,in order to obtain some idea of the size of Mr. von Osten'smovements,* we compared the values gained in thelaboratory with those which would probably obtain inhis

case, we would say that his head movements weremore minute than almost any of those of which weobtained records. At the most they could not have beenmore than )% millimeter (when measured in terms ofthe distance through which the brim of his broad hatmoved, they would appear to be about il/2 times as large.See page 49.) The movements of Mr. Schillings, onthe other hand, were certainly four or five times as greatas those of Mr. von Osten, and occasionally even greaterthan that. When we turn to consider the time-intervalelapsing between the subject's final head-jerk and myreaction (as recorded in the sixth curve), we find that * In a special series of experiments a subject was instructed to exe-cute rapid head movements as minute and as evenly as possible.These were registered objectively and at the

same time I made judg-ments concerning them. The results showed that my judgments weremost exact in the case of the most minute jerks. The thing that madeit especially easy to judge the movements of Mr. von Osten under nor-mal conditions, (page 220), was their extraordinary evenness, such as Ihave not met with in any other individual.



Clever Hans (the horse of mr. Von Osten) 126 THE HORSE OF MR. VON OSTEN the reaction-time averages ^ seconds, a value whichagrees very favorably with that estimated for the horse Fig. 6. Fig. 7. (page 56). Thus it appears that man and beast havethe same reaction-time—though we must bear in mind



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS 127 that I worked under some difficulty, since I had to carefor the apparatus.Let us now turn to a discussion of the several figures.Figure 6 (von Allesch) gives a typical view of thegreat, and at the same time economie concentration ofattention characteristic of the subject. Respiration (firstcurve) is not so profound as usual, yet is changed verylittle. The head-jerk (fourth curve) is of medium height.It occurs just at the proper moment,—the subject hadthought of 2, and had directed his attention economic-ally. This attention was of the kind described as type I.on page 93. The lowering of the head, (recorded in thefigure by a rise in the curve), immediately following uponthe head-jerk upward, is irrelevant. In figure 7 (Chaym) we have a record of a differentnature. Respiration was inhibited throughout the

test,—(the small waves are due to the pulsating of the heart);immediately after the test deep breathing takes place.Tension steadily increased till 3, the number expected,was reached. The head, accordingly, gradually sank alittle forward. The head-jerk ensued during an intervalbeginning just before the reaching of the goal and endedimmediately after. The movement was predominantlybackward, its upward direction being only through adistance of J4 millimeter. (This subject was not sostrongly motor as the preceding one.) The reactionfoliowed promptly as seen in curve 6. It was the decidedraising of the head which follows the head-jerk, thatprevented the usual back-step with the left foot, whenthe subject was working with Hans. Figure 8 (von Manteuffel) is typical of strong andat the same time economical concentration. Respiration,normally deep and very

regular, is for a time completely



Clever Hans (the horse of mr. Von Osten) 128 THE HORSE OF MR. VON OSTEN inhibited. Tension rises steadily and the head graduallyinclines forward. In the interval between the number Fig. 8. Fig. before the final one and the final one the subject makes asudden bend forward and immediately upon reaching the



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS                    129 final number gives a violent jerk of the head, upward.The attention here would be characterized as being of typeIII, described on page 94. (Owing to lack of space it isimpossible to give an example of type II, which is onlyto be found in the case of very large numbers.) Figure 9 (von Allesch) is expressive of great, but—according to the subject's introspection—not economicalconcentration. Respiration, which before and after thetest was quite regular, during the test itself shows a pause. (The tiny waves are due to the heart-beat.) Thesubject had thought of 5, and this number is accompaniedby a decided head-jerk. But we note that even beforethe final jerk a number of less pronounced jerks occur—the result of poorly regulated psychic tension. Figure 10 (Schillings) depicts a

very high degree ofuneconomical concentration. There was sudden concen-tration at the beginning of the test, and a steady increasethroughout its course. Accordingly Mr. Schillings bent



Clever Hans (the horse of mr. Von Osten) 130 THE HORSE OF MR. VON OSTEN forward at the start, and inclined still farther forwardat the second—and just before the third—tap. Butat 3 there is a sudden upward jerk. The numberthought of had been 4, tension therefore had exploded, asit were, too soon. Figure 11 (again of Schillings) gives indications, onthe other hand, of a medium and economie concentrationof attention, which is more normal in character. Thenumber thought of was 4. FlG. II. Figure 12 (Schillings again) is indicative of a lowdegree of psychic tension. With the very first tap thehead begins to rise and continues to do so throughoutthe test. A true final jerk does not occur, we note ratherin all three curves registering the head movements, slighttime-marking movements, especially in the second curve.In the third curve they are at first

minute, but increasesteadily in size until the fourth tap, after which theysuddenly disappear. The subject had, as a matter of fact,



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS                    131 thought of the number 4, but it is hardly probable thatHans would have reacted properly upon these stimuli.Mr. Schillings had thought of the same number in allthree tests given in figures 10, 11 and 12. The prob-abilities are that if he had been working with the horseat the time, in the first case Hans would have reactedwith three taps with the right foot and a f?nal tap with theleft, as a result of the questioner's bending forward againafter the premature head-jerk at 3. In the second in- FlG. 12. stance the horse would probably have given four tapswith the right foot, and in the third, the chances are thathe would have continued to tap beyond the 4. These curves give, on the whole, a fair idea of the in-tensity and of the course of attention of the varioussubjects. Let us now consider

a number of records which illus-trate the expressive movements involved in the processof thinking of such concepts as " up ", " down ", etc.



Clever Hans (the horse of mr. Von Osten) 132 THE HORSE OF MR. VON OSTEN Their arrangement is identical with the scheme given infigure 5, with the exception that the tapping curves (thesixth and seventh) do not appear. The subject was askedto think of any of the words " up ", " down ", " right "," left ", " yes ", " no ", etc. He was to begin to conceive Fig. 13. them vividly when the command " Now!" was given.This moment is recorded in figures 13 to 15 on the fifthcurve. What has been said on page 123 with regard torespiration, holds also in these instances: only the firstrise recorded in figure 14 can be regarded as normal.



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS                   133 The magnitude of these movements varies between y2and 3 millimeters. The records of the subject whosemovements were most extensive, show an average of iTVmillimeter (based on 50 tests), with a mean variation of-& millimeter. Lack of space precludes the reproductionof more than three records. Figure 13 (von Allesch) shows the movement accom-panying the thought of " up ", a slight raise of the head,recorded in the fourth curve. (The thought of " down "is accompanied by a corresponding downward move-ment.) Figures 14 (von Allesch) and 15 (von Manteuffel)illustrate the nod vJhich is associated with the thoughtof " yes " in the case of two subjects. It is essentiallythe same in both: the head is lowered and then raised.The first

of the two subjects is more decidedly motor,and his movements therefore were somewhat the moreextensive. In the case of the second subject the nodproper is foliowed by another which is somewhat lessextensive. A number of other experiments were carried out whichcorresponded with the color-selecting tests made uponHans. (Page- 78.) Five sheets of white paper, y2meter long and 34 meter wide, were arranged in a seriesupon the floor, % meter apart. A dot marked the middleof each. The experimenter stood at a distance of jy2meters and directly opposite the middle sheet. At abouty2 meter to the right or left of him stood the subject whotook the part of the " horse ". The problem of the ex-perimenter was to indicate to the " horse " a certain oneof the five sheets, but without the use of word or gesture.I at first

nndertook the róle of " horse ", whereas theothers consecutively played the part of questioner. All



Clever Hans (the horse of mr. Von Osten) 134 THE HORSE OF MR. VON OSTEN of them looked fixedly at the sheet which they had inmind. Besides, it usually happened that they would turnat least their heads, and often their bodies, more or less Fig. 14. Fig. 15. in the direction of the particular sheet—and this withoutpurpose or knowledge on their part, but purely as aresult of concentration upon the sheet they wished meto point out. One of the experimenters remarked, quite



Clever Hans (the horse of mr. Von Osten) P ??'?........mmmm***".......ii. iiijp|iiii[.'»«gww»i.Biii           i. uu ???? i.ii. LABORATORY TESTS                    135 casually, that he had noted that I always made a betterjudgment, the more intently he thought of the sheet.Others often admitted that, when I had made an error,they had not imagined the sheet vividly, or had beendebating whether or not to decide to think of the neigh-boring sheet—the one I had designated. This indecisioncould be noticed by the direction of the eyes. But thefollowing table shows how uniform, on the whole, wasthe behavior of the various persons when under theguidance of the same impulse. The number of tests was200 in each case. All errors were of the same character.Neighboring sheets were mistaken for each other, andthe errors were never of

more than one position to eitherside. Their number can easily be obtained by subtractingthe percentage of correct inferences from the total,100%. Experimenter:         v. A. B. C. Mrs. v. H. K. Miss v. L. Correct inferences: 88$ 88$ 77$         81% 77% 82^ It will be seen that the number of correct interpretationsis quite high and in none of the cases does it deviate farfrom the mean average of 82%. I based my judgment as to the direction of the subject'seyes, upon an imaginary line perpendicular to the centerof the cornea. (This perpendicular does not alwayscoincide with the subject's line of vision, which was thething I was after, but this cannot be directly obtained.This, of course, was what made the judgment a ratherdifficult matter.) My judgment as to the direction ofthe head I based largely on the direction of the nose,(to

express it more accurately: upon the direction of themedian plane.) I purposely noted only the position ofthe experimenter and not the movement which led up to



Clever Hans (the horse of mr. Von Osten) i36 THE HORSE OF MR. VON OSTEN to it. When I tried to do the latter, the results were notalways satisfactory, because the head and eyes of theperson would frequently, in the process of adjustment,move beyond the goal and thus lead me into error. Anattempt was made to make each judgment as independentas possible of the preceding one. But usually, after afew tests, an unintentional association became establishedbetween certain attitudes and the different places in theseries of papers. Often all that was necessary was toobserve the experimenter in order to know which of theplaces he had in mind, it was not necessary to look atthe papers at all. Every change in the position of theperson would, of course, make the association thus es-tablished, useless. Later, the

subjects and I changed röles, I took thepart of the experimenter and they the part of the" horse ". The number of tests in each case was 200as before. Here, too, errors were, with but one excep-tion, never more than of one place to either side.Whether the error was one place to the right or one placeto the left appeared to depend upon the position of theperson making the judgment, i. e., it depended on whetherhe stood at my right or at my left. The following resultswere obtained: Subject (" horse"): v. A. B. C. Mrs. v. H. K. Miss v. L.Correct inferences: 76$ 79$ 75$ 81$         77$        74$ A certain agreement can be seen in these results. Theaverage of correct inferences is somewhat lower thanthat which was obtained by me (page 135), 77% as overagainst 82%. This is probably due to the fact that thesubjects had

had so little practice compared with me.With one of these subjects, Mr. Koffka, a student of



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS                    137 philosophy, I carried these tests somewhat further, vary-ing them partly by increasing the number of sheets ofpaper, partly by decreasing the distance between them.The increase in the number of sheets made only a slightdifference in the results. With 200 tests in each case Iobtained the following results: No. of sheets            :           5         6         7         8         9         10 Correct inferences :          77"? 12% 72% 69% 73% (&% With but few exceptions, the errors were, as a rule, ofone place. The series with an odd number of sheets (5,7. 9) gave better results than those with an even number(6, 8, 10). In the tests with the odd number of sheetsthe experimenter (K.) stood in front of the middle sheet,so that it was at the apex of a right

angle made by theseries of papers and the median plane of the subject'sbody; whereas in the case of the even number of papersthe subject stood opposite the space between the twomiddle sheets, thus making the position of the sheets lessfavorable. In the preceding tests the distance between the centersof the neighboring sheets was always 50 centimeters, sothat the angle through which the median plane of the ex-perimenter's body would have to turn in order to passfrom one sheet to the next, was about 3^4 degrees. Inthe following tests these distances were graduallydecreased. The sheets, always five in number, werereplaced by ever narrower white strips of paper mountedon dark cardboard and illumined by a Nernst lamp.The following table shows the decrease in correct infer-ences running parallel with the

decrease of the anglethrough which the subject would have to turn in orderto be in line with the several pieces of a series succes-



Clever Hans (the horse of mr. Von Osten) 138 THE HORSE OF MR. VON OSTEN sively. The percentage in each case is based upon atleast 100 tests. Angle:                      3f° 30 240 2° i|° i° Distance between the centres of two neigh- boring papers: . 50011 39cm. 33cra. 26cm. 20cm. 13011.No. of correct inferen- ces: . . . tj% y$% -jy% 68% 66% 6\% A curious and unexpected change was here noted inthe subject, Mr. Koffka, who, while concentrating hisattention to the uttermost, began unawares to developa new system of expressive movements of the head.When the distance between the sheets was relativelygreat, he had been in the habit of turning his head andeyes in the direction of the sheet intended, and as thedistances became less he had reacted only by a turningof the eyes. But now, as the distances were

still furtherdecreased, he began again to react by means of headmovements, and these were of exaggerated magnitude,for which he would compensate, as it were, by an eye-movement in the opposite direction. Although the headmovements decreased in scope as the distances betweenthe sheets were steadily decreased, they still were alwaysdecidedly greater than the eye movements, which I wasnow normally led to expect and which could be judgedwithout much difficulty. This form of reaction was muchmore satisfactory as a cue, and therefore it came to passthat, whereas in the preceding series I had made only 60%correct inferences when the angle was 1 degree, I nowfound that—the angle remaining the same—80% of myinferences were correct. (My final judgment I continuedto base, as before, upon the

position, and not upon the



Clever Hans (the horse of mr. Von Osten) LABORATORY TESTS                   139 movement, of head and eye). The number of correctinferences continued relatively high, even after the dis-tance between the papers was decreased tenfold,—aswill be seen from the following table: Angle:                       . 1° 30' 15' 9' 7' 6' 5' 3' 2' Distance between the centres of two neigh- boring papers: . . 131 65 33 20 15 13 11 6f 4mm.Percentage of correct inferences: . .. 80 79 78 81 84 80 77 68 68$ Beginning with an angle of 1' (distance between thecenters of two neighboring papers = 2 mm.), the sub-ject was unable to focus, with sufficiënt steadiness ofvision, upon one paper alone, and the movements, for thatreason, ceased to manifest themselves. Comparing theresults obtained in the case of this subject with thoseobtained from

two others, whose reactions had remainednormal, B. and Miss St, we find that with them therewere only 53% correct inferences in both cases (basedeach upon 200 tests), when the angle was 5'. In myerrors, too, I often shot wider of the mark. In anotherseries of 200 tests, in which Miss St. " merely thoughtof the places ", I had a percentage of 56% correct infer-ences, and my errors did not become any coarser. MissSt. believed this a case of true telepathy, but I had beenguided in my judgments entirely by her unwittinglymade movements—or rather the direction—of her eyes.The magnitude of these movements bore a constant rela-tionship to the distance between papers as it was con-ceived by the subject. Reviewing the experiments discussed in this chapter,we find that the same kind of movements and postures,
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Clever Hans (the horse of mr. Von Osten) CHAPTER V EXPLANATION OF THE OBSERVATIONS The author having described the observations madeupon the horse, and having discussed the activities of thequestioner upon the basis of observations made object-ively and upon his own introspections, and having veri-fied the results thus obtained, by means of laboratorytests,—we are now in a position to solve satisfactorily allthe problems which this interesting case has presented. That which is least difficult to understand is thehorse's seeming knowledge of language and particularlyhis ability to answer questions, no matter by whom, or inwhat dialect, they were put. As a matter of fact, it madeno difference who desired an answer, for the only personupon whom the experiment depended was the questioner,that is, the one who asked the horse to tap.

We haveeverywhere designated this person as the experimenteror questioner. It was he who gave the directions, andsince all that were involved were visual signs, the dramain which Hans appeared as the hero, was nothing but apantomime. All speech was superfluous and, exceptin so far as the tone of voice in which it was spokenwas soothing or reprimanding, it was quite unintel-ligible to the horse. From the foregoing, the reader understands withoutfurther explanation Hans's ability to count and to makecomputations. If the number of taps had dependedsolely upon the length of time and the angle at which «41



Clever Hans (the horse of mr. Von Osten) 142 THE HORSE OF MR. VON OSTEN the questioner bent forward, the horse would have beenable to tap any number desired. Since, however, onlythe right foot was employed, the left one being used atmost for making a final tap, the number of taps had anupper limit which was due to the fatigue of the animal,This limit was about ioo. That it was possible to asksuch questions as: " How many times is 100,000 con-tained in 654321?", and thus to give problems involvingmillions, is perfectly clear. All wonderful feats of counting and computation whichwere accomphshed while thus experimenting with thehorse are to be accredited, not to the horse, but tothe questioner. If such is the case, they certainly cannotbe considered astonishing. Thus, when to the question," How many of

the gentlemen present are wearing strawhats ?" the horse answers correctly in accordance withthe wording of the question and omits the straw hat ofa lady, then Mr. von Osten is the guide. It is no wonderthat Hans never showed the slightest excitement whenconfronted with difficult problems, nor that it apparentlytook no time whatever to solve them. Hans, however, was also a faithful mirror of all theerrors of the questioner. Aside from mistakes due tooccasional interruptions on the part of visitors, theseerrors had two sources: faulty computation and inade-quate concentration—i. e., aside from arithmetical errorson the part of the questioner, were his premature or be-lated movements. Since both of these factors might beoperative, the following three possibilities arise. (a) The questioner computes correctly but does

notmove at the proper moment. Nearly all the errors whichhad been accredited to the horse, were of this kind. A part of these errors had the appearance of being



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 143 significant, that is, they might be interpreted as a mis-apprehension of the question. If, for instance, insteadof a sum only one of the quantities was given, or, if in-stead of a product only one of the factors was given, itmight be interpreted that the horse simply wished to re-peat the problem. Thus, Mr. von Osten in response to thequestion: " How much is 3 times 5 ? ", twice in successionreceived the answer, " 3 ", and upon my question, " Howmuch is 3 plus 4?" he answered, "3", and to "Howmuch is 2 times 6?" he tapped 6, and to " What is one-fourth of 36?" 4. In part (certainly in the second andthird example cited) an individual quantity or factorhad been emphasized in the consciousness of the ques-tioner (cf. page 105) and in part the

reactions were dueto chance. Thus, when Mr. Hahn asked the question:"What is one-half of 10?", he received the followingresponses: 2 and 10, and then 17 and 3. To this classbelong also, the tests made by the Commission of Sep-tember and reported in Supplement III. (See page 255).Other errors, even though they may not have appearedto be significant, might yet h'ave been characterized asmistakes due to speed; as when, e. g., Hans made an errorof one unit—and sometimes, though less frequently, oftwo units—too much or too little in his response. Onemight be led to believe that Hans had not made an errorof calculation but merely of counting in the process ofgiving his result, which always had to be done by thecumbersome method of tapping. As a matter of fact,the trouble lay in the wrong degree of

concentration onthe part of the questioner: In errors of-f- 1, tension wastoo slight, in those of— 1, it was too great (see pagec^i).This comes out clearly in a comparison of the two moreextensive series which I took in the case of Mr. Schil-



Clever Hans (the horse of mr. Von Osten) 144 THE HORSE OF MR. VON OSTEN lings. During the first series, he was well disposed, andwas able to concentrate effectively, while during thesecond, he was nervous and easily diverted. This dif-ference in intensity of concentration in the case of thetwo series is attested, not only subjectively by Mr. Schil-lings's introspective statement, but may be measuredobjectively by means of the number of final taps whichthe horse gave with his left foot during these two series.We saw (page 94) that these final taps were always asign of intense concentration and, as a matter of fact,one-half of the horse's responses to Mr. Schillings duringthe first series were made in this way; whereas, in thesecond series, only one-third were of this sort. (I, my-self, was never able to get, without

conscious control, agreater number of this type of response.) We maytherefore say that, in the first series we had a high degreeof tension, or concentration, whereas, in the secondseries, we had a low degree. The errors distribute them-selves over the two series as follows: -t 1 +2 —1 —2Series I (31 tests) Correct responses: 87^ Incorrect " :             o# o% 13% 0% Series II (40 tests) Correct responses : 40%. Incorrect " :           40^ 8% 2.5$ 0% (and 9.5^ other kinds of errors.) We find in Series I no " -f- i " errors, but only " — i "errors; in series II, on the other hand, the errors arealmost exclusively of the " + i " category, equaling thenumber of correct responses, and there is only one" — 1 " error. A series obtained in the case of Mr. vonOsten is almost as satisfactory an illustration. When he



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 145 first began to take part in tests in which the procedurewas the one we characterized as " without knowledge "and had to note their complete failure, he was throwninto such confusion that the responses in the case ofprocedure with knowledge were also incorrect. Theerrors there were always -f- 1, (whereas those in the caseof procedure with knowledge, which were due to quitedifferent causes, were very great and inconstant.) Thenumber of -f- 1 errors obtained on this occasion com-prises one-fourth of all the plus errors which were evei-obtained in the case of Mr. von Osten during the entirecourse of these experiments. Finally, I would mentiontwo examples of my own. In the course of my very firstattempts with Hans I obtained, as I

said on page 89,three responses in a total of five which exceeded the cor-rect result by 1. This I would explain by the fact thatalthough I employed a high degree of concentration, Inevertheless was somewhat skeptical. The result was acertain deficiency in the degree of concentration. Asecond example which I would cite is taken from theperiod in which I had already discovered the cue toHans's reactions and goes to show that I was then stillable to eliminate the influence of this knowledge and towork ingenuously. To the question, " How much is 9less 1 ? " I, momentarily indisposed, received the answer10, and then six times in succession the answer " 9 ", andfinally the correct response, " 8 ". Errors of another kind—the not in frequent offensesagainst the very elements of counting and the funda-mental arithmetical

processes—were regarded in partas intentional jokes and by an authority in pedagogy asa " sign of independence and stubbornness which mightalso be called humor ". Hans emphatically asserted that



Clever Hans (the horse of mr. Von Osten) 146 THE HORSE OF MR. VON OSTEN 2+2 was 3 or he would answer questions given in imme-diate succession as follows: " How many eyes haveyou ?—2. " How many ears ? "—12. " How many tails ? "—2. These errors, as a matter of fact, evince neitherwit nor humor, but prove incontrovertibly that Hans hadnot even mastered the fundamentals. Many of the errors baffle every charitable attempt atinterpretation. These gave the horse the reputation ofcapriciousness and unreliability. If Hans designated thetone " e " as the seventeenth, or " g " as the eleventh, orwhen he called Friday the 35th day of the week orbelieved 50 pfennige to be worth only 48, the cause forthese responses lay either in the insufficiënt degree oftension on the part of the questioner (as in the

firstthree examples) or in the extravagant expenditure of thesame (as in the last case). If, therefore, the horseat times would " hopelessly flounder " which would seemto be indicated by tapping now with the right and nowwith the left foot, then as a matter of fact, this form ofreaction came about as was described on page 61, withthis difference that there we had to do with voluntarycontrolled movements on the part of the questioner,whereas here, they are the result of an unsuitable degreeof tension which expressed itself in frequent and dis-concerting jerks. Besides the answer 3, this so-calledfloundering was the only reaction the average personcould obtain from the horse in the absence of Mr. vonOsten and Mr. Schillings. It would however occuralso in the case of these gentlemen and would be re-ceived by them

with resentment when in truth it wasHans's greatest feat, for he showed his extremely keenreaction upon every movement of the questioner. Tothis group belong also the errors in the case of higher



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 147 numbers, the sole cause of which lay in the difficulty withwhich tension cculd be maintained and the body keptmotionless for so long a period. These errors occurredin accordance with a certain law. If, for instance, a cer-tain test repeatedly evoked incorrect responses, thequestioner would gradually increase the duration oftension and would thus come a little nearer to the desiredgoal with every test. In this way, Mr. von Osten desiring30 as an answer obtained consecutively the responses,25, 28, 30; and I, myself, for the answer 20, received con-secutively the responses 10, 18, 20 (see also the laboratorytests, page 105). Sometimes too, the questioner wouldflag in his efforts before the goal was reached. Thus inone of my first

tests, I received for the answer 11 thefollowing responses: 1, 4, 5, 7, 4. I was unable to getbeyond 7. In other instances, the horse responded firstwith too few and then with too many taps. The correctresponse therefore could only be obtained after an ap-preciable amount of gauging of tension, as in targetpractice there must be a gauging of distance. (Seepage 92). In this way Mr. von Osten obtained for 10the responses 8, 8, 11, 10, and Mr. Schillings for 17,received 9, 16, 19, 18, 18, 14, 9, 9, and finally, after someefforts, 17 taps. Thus there was a rise from 9 to 19,then a fall back to 9 and after eight tests the correctresponse. As long as we attempt to explain this factas error on the part of the horse, so long will it remaininexplicable, but the moment we regard it from the pointof view of the psychology of the tension

of expectation,it becomes perfectly plain. The same holds true for the curious predilection whichHans appeared to have for the numbers from 2 to 4,especially for 3 (see page 68). As a matter of fact the



Clever Hans (the horse of mr. Von Osten) 148 THE HORSE OF MR. VON OSTEN cause of this lies in nothing other than the inadequate con-centration of attention on the part of the questioner andless often in an extravagant expenditure of concentration,which explodes immediately after the first tap on thepart of Hans (as in the case of my first tests); but usu-ally the cause lay in a complete lack of concentration,though the same result may be produced by variouscauses. It is usually after 2 to 4 taps of the horse's footthat the questioner, who does not concentrate, makes hisfirst move which naturally puts an end to the tappingon the part of the horse. As a rule this jerk follows irn-mediately upon the second tap. (On the other hand, re-laxation of attention is very difficult upon the first tap.See page 95). The questioner,

however, would expectfurther tapping and therefore would not bring his bodyback to a completely erect position and the result wouldbe a 3, the last unit of which would be given by thefinal tap with the left foot. Here we also obtained lightas to the answers which Hans gave in those tests inwhich the method was that of " procedure withoutknowledge ". These responses had nothing to do withthe problem, for neither the horse nor any one else knewthe solution. But in the horse's responses the degree oftension of the questioner's concentration was faithfullymirrored. An experimenter who was as skillful in con-centrating as Mr. von Osten, obtained—almost withoutexception—very high numbers, whereas one whose con-centration was slight would receive in response to nearlyall questions the answers 2, 3 or 4. Thus, the Count

zuCastell received in response to seventeen questions the an-swer 2, three times, the answer 3, six times, and theanswer 4, four times, two answers being accidentally cor-rect.



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 149 Another group of errors was characterized as stub-bornness on the part of Hans, such as his persistence inrepeating an incorrect response, or his repetition of aformer correct answer in response to later questionswhere it was perfectly senseless. During a demonstrationbefore a large number of persons, I held a slate with thenumber 13 upon it within the horse's view and alsowithin view of the spectators. I, myself, did not knowwhat number was written on the slate. Having beenasked to tap the number, Hans responded by tapping5. The grand-stand shouted " Wrong! " I asked Hansto try again. Four times in succession he answered 5.At another time Mr. von Osten and I each whispered anumber (7 and 1, respectively,) into the horse's ear

andasked him to add the two. Three times in succession hetapped 11. Af ter the test had been repeated in accord-ance with " procedure with knowledge " and a correctresponse had been received, we tried once more a test of" procedure without knowledge ". Again, he respondedwith an 11. On a third occasion, I asked Hans to tap 5.He responded with a 4 and then, correctly, with a 5.Thereupon, I asked him to tap 6. Again, he respondedwith a 4. Then I asked him to tap 7. Once more he re-sponded with a 4, and only when I proceeded to countaloud did he tap 7 correctly. I had him repeat the 7 andthen went over to 9. Promptly he responded with an-other 7. In these cases, which by-the-way were not veryfrequent, we have to do, not with stubbornness on thepart of Hans, but with the persistence of that numberin the

consciousness of the questioner. Modern psy-chology has recognized this tendency of ideas, whichhave once been in consciousness, to reappear on otheroccasions even though they are wholly inappropriate.



Clever Hans (the horse of mr. Von Osten) ISO THE HORSE OF MR. VON OSTEN It has been termed " perseverative tendency." (Persever-ationstendenz ") .21 While the errors thus far discussed appeared sporadi-cally in long series of correct responses, there still mightbe observed at times a massing of errors, usually at thebeginning of a day of experimentation or at the begin-ning of a new series. We were regularly told that Hansalways had to have time to adjust himself to new cir-cumstances. The records often showed comments suchas these: " After a number of practice tests the horseappears particularly well disposed ", or " Hans, at firstinattentive, does not respond. Suddenly he gets the hangof things ". Different questioners who worked with thehorse required different lengths of time to obtain properresponses.

Some needed a quarter of an hour, othersscarcely half a minute. I, myself, found that in thedegree in which I learned to control my attention, in thatdegree did this phenomenon tend to disappear, but wouldreappear the moment I became indisposed. From thiswe see that, instead of attributing all sorts of mentalcharacteristics, such as stubbornness, etc, to the horse,we should lay them to the account of the questioner. Asa matter of fact we find that this " getting into the sweepof things", i. e. the overcoming of psycho-physicalinertia, has long been known in the case of man and hasbeen experimentally determined and called " Anregung "(excitation) by the psychiatrist, Kraepelin,22 and hispupil, Amberg.23 A massing of errors toward the endof a long series occurred only when the questioner wasfatigued. There was nothing

which had to be interpretedas fatigue or as indisposition on the part of the horse,(except in the few cases of very large numbers, cf.page 67). To be sure, Mr. von Osten always offered !



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 151 these two excuses. That they were without warrant isshown by the fact that Hans, after appearing indisposedor fatigued while working with one questioner, wouldnevertheless react promptly and correctly a moment laterfor some other experimenter, and furthermore, whenworking with me, the number of his correct responseswould rise or fall with my own mental disposition. Finally, I would here note a rather interesting obser-vation for which I am indebted to Mr. Schillings and theCount zu Castell. They had noticed, independently ofeach other, that the horse would often fail to reactwhen for any length of time he was given problems deal-ing with abstract numbers, even though they were of thesimplest kind; but that he would immediately

improvewhenever the questions had to do with concrete objects.They believed that Hans found applied mathematics moreinteresting, and that abstract problems, or those whichwere altogether too elementary, bored him. The Countzu Castell furthermore noticed that the responses tendedto be more correct as soon as he had the horse countobjects which he, himself, (Castell) could see during thetest. Quite in accord with this is the statement to befound in the report of the September-Commission, inwhich we find this note in a discussion of the arithmeticalproblems (not involving visible objects), which the gen-tlemen already mentioned had given the horse. " Thehorse responded with less and less attentiveness and ap-peared to play with the questioner." Here again, thatwas looked for in the animal which should have

beensought in the man. Mr. Schillings was capable of in-tense, but not continued concentration and it was he whowas bored, and not the horse. And it was the Count zuCastell and not the horse that found it necessary to in-



Clever Hans (the horse of mr. Von Osten) 152 THE HORSE OF MR. VON OSTEN voke the aid of perceptual objects to bring his attentionto the proper height of concentration. The reader will see that thus far I have supposed thehorse to be a never-failing mechanism and that I haveplaced all errors to the account of the questioner. Thehorse never failed to note the signal for stopping andtherefore never was the immediate cause of an error. Itis not to be denied that now and then he would ceasetapping spontaneously and in this way would becomethe cause of an error. We have no data on this point, butundoubtedly the horse's share in the total number oferrors was very slight. (b.) Another source of error was faulty computationon the part of the questioner. The questioner made thesignal for stopping when the expected number of tapshad been

reached. The horse faithfully mirrored themiscalculation of the questioner. I have knowledge ofonly one such case. The journals report that once Mr.von Osten, when someone called to his attention that Hanshad indicated the wrong day of the week, replied: " Yes,you are right, it was not Thursday, but Friday," where-upon Hans being asked again, promptly responded cor-rectly. This appearcd to the reporter in question as proofof the subjective influence of Mr. von Osten upon thehorse. (c.) When errors in calculation and failures in properconcentration combine, i. e. when the questioner makes amistake in calculation because he is excited or inatten-tive and for the same reason does not make the move-ment, which is the signal for stopping, in accordancewith the number which he deerns to be the correct an-swer, then the result is usually

wrong, but it may be cor-rect in the few cases in which the two errors exactlycompensate each other. Nothing has been so effective



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 153 in establishing Hans's reputation, nothing has broughthim so many followers, as these cases in which he, ratherthan his mentor, has been in the right. Compared withthe mass of cases in which Hans was wrong these lattercases are diminishingly few in number, yet these fewmade such an impression upon the observers that theirnumber tended to be overestimated. As a matter of fact,I have been able to discover records of only sevensuch cases. Two of these were reported by the Count*zu Castell. On the 8rh of September, he entered thehorse's stal], alone, and believing it to be the seventhday of the month, he asked Hans the date. The horseresponded correctly with 8 taps. At another time heheld up before Hans a slate on which were w ritten thenumbers 5,

8 and 3 and asked the horse to indicate theirsum which in the momentary excitement, vaguely ap-peared to Castell to be 10. To his chagrin he noticedthat Hans continued to tap. Thereupon he intentionallyremained motionless until the horse had stopped tappingspontaneously—as he thought—at 16. (The newspapersreported that the numbers to be added had been 5, 3, and2; that the questioner had expected the answer 11, butthat Hans had in three tests always ceased tapping at10.) In both cases the questioner regarded the answersof the horse as wrong and recognized his mistake whenhis attention was called to it. I, myself, had the sameexperience. One time I received in response to the ques-tion, " What day of the week is Monday ?", the answer2, although I had expected the answer 1; at another timeI asked, " How much is 16 less 9?",

and the horse re-sponded with 7 taps, although I had erroneously expected5. I noticed my mistake only when my attention wascalled to it by one of those present. Another example is



Clever Hans (the horse of mr. Von Osten) 154 THE HORSE OF MR. VON OSTEN related by Mr. Schillings. A row of colored cloths laybefore Hans. Beside them stood an army officer. Point-ing to the latter's red coat Mr. Schillings asked the horseto indicate, by means of tapping, the place in the rowwhere a piece of the same color lay. Hans tapped eighttimes, but Mr. Schillings reprimanded liim because thered piece was, as a matter of fact, second in the row.Upon a repetition of the test, Hans again tapped 8. (Bysome, the facts are recounted as having been the otherway round; viz.: Hans tapped 2 instead of 8. This ofcourse would call for a different explanation.) It wasnoticed that at the place which would be indicated byeight taps there was not a red piece but a carmine coloredpiece of cloth. A newspaper reports, somewhat vaguely,a sixth case as

follows: Hans was asked to spell the name" Dönhoff" and began correctly: " Dö ". Mr. vonOsten, who somehow began to think of another name," Dohna ", interrupted him and wished to correct him bysuggesting o instead of ö (i. e., 2 taps instead of 3).Hans, however, " continued to spell the entire word withthe greatest equanimity. He had not erred. A similarexperience is reported by Mr. H. von Tepper-Laski, thewell known hippologist. Although the details haveslipped from his memory, he reports that in the case inquestion the correct answer was thrice refused by thequestioner who thought that the horse's answer was in-correct. Hans, upon being severely reprimanded in aloud and harsh tone of voice, turned about as if disgustedwith the injustice of the man and made straight for hisstall.—It is clear that in the cases described we are notdealing with

accidentallv correct responses, for in nearlyevery case the test was repeated a number of times andthe same responses were received each time. As a mat-



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 155 ter of fact, my own introspection convinced me that thethird and fourth cases were surely, and the first andsixth were very probably, due to insufficiënt concentra-tion on the part of the questioner. Accordingly there iseverywhere in these cases a difference of + 1 or -f- 2 be-tween the number thought of and the number tapped(see page 92 f.). The data in the second and fifthand still more in the seventh case were too meager towarrant an attempt at explanation, for it is not evenknown whether Hans responded with more or fewer tapsthan was expected by the questioner. It is unfortunatethat a more complete record was not made. The frequent and intentional attempts of Mr. vonOsten to induce the horse to give an incorrect response,—which, by-the-way, were regularly

unsuccessful—be-long only apparently to this group. Thus he asked, e. g.," 2 times 2 is 5, is it not? " " 3 times 3 is 8? ", etc, butHans refused to be misled, and responded correctly.This was from the very beginning one of the main argu-ments for independent thinking on the part of the horse.The actual procedure was as follows, even though thequestioner had said " 2 times 2 is 5 ", there still was pres-ent in his consciousness the number 4. I, myself, wouldthink either of the first member of the equation, i. e., 2times 2, in which case Hans would respond with 4 taps orI would have in mind the second member, i. e., 5, inwhich case he would respond with 5 taps. Never did Isucceed in thinking of both at the same time. The associ-ation between the thought " 2 times 2 " and the concept" 4 " is so close and supported by so many other associ-ations that the

attempt to form a new one, that is at com-plete variance with all these, is futile. One may say" 2 times 2 equals 5 " but it is impossible to conceive it.



Clever Hans (the horse of mr. Von Osten) 156 THE HORSE OF MR. VON OSTEN Let us turn now, from the tests in counting and compu-tation to those in reading. We have seen that Hansmanifested his seeming knowledge of language symbolsin a threefold manner: he might approach a slate onwhich was written the symbol asked for, or he wouldindicate its location in a series of slates by means of tap-ping, or finally by means of so-called spelling of theword which was written upon a slate or placard. Theresponses by means of approaching a placard were veryoften unsuccessful, while indications by means of tappingwere scarcely ever unsuccessful. If it were true thathigher intellectual proceesses * were here involved, thenthe converse would have been expected, for tapping re-quired not only the ability to read, but also the ability tocount.

If, on the other hand, we assume that the horsesimply foliowed the directions given by the questioner'smovements, this seeming difficulty resolves itself, for itwould be more difficult for Hans to perceive the signswhich he receives while moving than those which he re-ceives while tapping. When we recall that it was easier * Professor Shaler **, a well-known American savant, mentions athree-year old pig belonging to a Virginian farmer, that was able to readand had some understanding of language. From numerals which werewritten upon cards and spread out before it, this pig could composedates. It could also select from among certain cards one upon whichwas written a given name, asked for by the master. Supposedly nosigns of any kind were given. (Shalerthought to exclude effectively thesense of smell, which is so highly developed in

the pig, in that he, Shaler,himself smelled at the cards, since he also " possessed an acute olfactorysense!") Since we are told that the farmer in question made a businessof supplying trained pigs for exhibition purposes, the case appears sus-picious. We hear of a pig exhibited in London, that was able to readand spell, and could also teil the time by the watch *. We cannotteil, however, whether the two pigs, which beyond a doubt were mechan-Ically trained to respond to signals, are identical or not.



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 157 to direct the horse to a placard near the end of a rowthan one nearer the center (see page 81), we canreadily understand how it was that during the experimen-tation carried on by the September-Commission (Supple-ment III; page 255), Hans was able to point out immedi-ateiy the placards on which were written the names " Cas-tell " and " Stumpf ", for they were at the two extremeends, but was unsuccessful in locating the one on whichwas written the name " Miessner " which was not a bitmore difficult to read, but was located at the fourth placein the row. He f?rst approached the f?fth card, then uponrepetition of the test he pointed out the other neighboringtablet, viz., the third. In spelling, Hans was quite indifferent whether histable with the eighty-four

number signs upon it stoodbefore him, for he had no knowledge of letters. NeitherMr. von Osten nor Mr. Schillings required it, for theformer knew the table by heart and Mr. Schillings toldme that before every test he made a note of thenumbers which were necessary to indicate the requiredletters, trusting in this way to control the responsesof the horse and never guessing that by so doinghe was making it possible for the horse to answer cor-rectly. The newspaper reports aroused much interest atthe time by stating that Hans was able to spell suchproper names as " Plüskow " and " Bethmann-Hollweg ",even to putting in the difficult "w" and " th ". Thefriends of Mr. von Osten at the same time called attentionto the exquisite auditory acuteness of the horse whichenabled him to perceive the aspirated " w " and to dis-criminate between the " th "

and " t ", (the "th" issof ter than the "t" in German.—Translator). This ex-



Clever Hans (the horse of mr. Von Osten) 158 THE HORSE OF MR. VON OSTEN planation, of course, must have appeared somewhatdaring even at that time. Hans was quite guiltless of the many limitations im-puted to him concerning his knowledge of symbols. Thathe was unable to read capitals or Latin script was merelya vagary of the master, like the belief that it was neces-sary to confine one's self in one's questions to a certainvocabulary and to a certain form. Mr. von Osten's ap-parent failure to elicit responses from the horse on topicsof which it was ignorant is a beautiful illustration of thepower of imagination. Mr. von Osten was convincedfrom the very first that Hans could not answer such ques-tions. When the belief in success was lacking, of coursethere was not the requisite amount of concentrationwhich, alone, leads to perceptible

expressive movementsand thus elicits a successful reaction on the part of thehorse. Mr. Schillings, owing to his great impressionability,remained long under the spell of Mr. von Osten's pointof view. Thus I find in the record of the September-Commission that the question " How much is 3 plus 2? "was answered incorrectly by Hans, but he responded cor-rectly the moment Mr. Schillings replaced the word" plus " which was " tabooed ", by the word " and ", Fora long time also he could receive no response to ques-tions put in French until one day he made the discoverythat, curiously enough, the animal never responded ade-quately unless he himself firmly believed in the possi-bility of success. It is noteworthy that the Count zuCastell, independently of Mr. Schillings, made the samediscovery. Mr. Schillings made his curious discovery—which he was

unable to interpret, but which aroused somesuspicion—on the following occasion. One day—whether



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 159 accidentally or because his prejudice was temporarilyovercome—he commanded; " Dis deux! ". Hans re-sponded promptly with 2 taps. He was greatly sur-prised and believed that Hans had gotten hold of theFrench by hearing it spoken in his environment. Possi-bly he understood also " trois " and " quatre " ? He putthe questions and received correct responses. He askedagain, " dix ", " vingt ", and so on to " soixante ". At" soixante—six " he became doubtful. Indeed, Hansfailed him. At " quatre-vingt ", the game began again." Cent", again, succeeded. The old saying that " Faithwill move mountains " was verified once more.* '* It has been scientifically proven that a number of supposed mys-tical phenomena, table-moving, table-rapping, and divination by meansof

the rod, all are the result of involuntary movements made unawaresby those concerned, just as in the case of this work with Hans. (Wemust of course except those not infrequent instances in which the phe-nomena in question are purposely and fraudulently simulated.) Thereis this difference, however, that there the thingaffected is a lifeless ob-ject,—the table or the rod,—here it is a living organism, the horse; hencethere the immediate effect of the movement is physical work in the formof energy expended in moving the table, here the movement becomes avisual stimulus. A number of observations which I find in the relevantliterature, and which I shall introducé into this chapter, may serve toshow how close is the similarity between the two cases, how muchdepends upon the questioner, and how little really upon the instrument—whether table or

horse—which is acted upon. Two examples will suffice to illustrate the significance of belief andof the concentrated attention that results from it. The first is takenfrom the letters of Father P. Lebrun on the divining rod **, which ap-peared in 1696. An old woman once told a treasure-seeker that she hadalways heard that a treasure was buried at a certain place in the fields.The man, who was known as an expert in the art of using the diviningrod, immediately set out to locate the gold. Lo, and behold, the momenthe set foot on the spot described by the old woman, the branch turnsdownward, and from its movements the man gathers that twelve feetbelow ground there lies buried some copper, silver and gold. He calls



Clever Hans (the horse of mr. Von Osten) i6o THE HORSE OF MR. VON OSTEN Hans's seeming knowledge of the value of coins andcards, of the calendar and the time of day, as well as hisability to recognize persons or their photographs, cannow be readily understood. In all of these cases, we hadto deal, in so far as knowledge is concerned. only withthat of the questioner,—the horse simply tapped thenumber the questioner had in mind. The meaning whichwas supposed to be expressed by the tapping neverexisted as far as Hans was concerned; it was only in themind of the questioner that the concepts: ace, gold,Sunday, January, were associated with " i ", etc. Thesame was true with regard to all other wonderful featsof memory. The sentence: " Brücke und Weg sind vom a peasant to dig a pit eleven feet deep, then he sends him away so thatno

other should get into the secret. He himself digs a foot deeper, butall in vain, for he finds nothing. Standing in the pit, he again takes upthe branch. Again it moves, but this time it points upward, as if toindicate that the treasure had disappeared from the earth. Dismayed,he climbs out of the pit and questions the branch a third time. Thistime it points downward once more. He climbs back into the pit.Presently he feels the prick of conscience (for in the 17Ü1 century manyregarded the dipping of the divining rod as the work of the Devil).Terrified, he exclaims : " O God, if the thing I am doing here is wrong,then I renounce the Evil One and his rod (s'il y adu mal, je renonce audemon et a la baguette "). Having spoken, he once more takes the rodin hand to test it. It does not move. Horrified, for now there was nolonger any doubt that Satan was the cause of its

movements, the manmakes the sign of the cross and runs away. But he had hardly gonemore than two or three hundred paces when the thought strikes him :Is it really true that the branch will no longer move for him ? Hethrows a coin to the ground, cuts a branch from a bush nearby, and isoverjoyed when he notes how it dips down toward the money. Another example is to be found in a report of the well-known physi-cist, Ritter !', of Munich, which appeared during the early part ofthe igth cenlury. Ritter, a man with a bent for natural philosophy andmetaphysics, describes an instrument which was to replace the diviningrod, and which he called " balancier." It was simple enough, consisting



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 161 Feinde besetzt", (The road and the bridge are heldby the enemy), which was given to the horse one day andcorrectly repeated by him on the following day, was notan answer elicited from the horse by means of a question,but rather a system, of automatic reactions which wereinduced by certain involuntary movements of the ques-tioner as stimuli. Far from showing a wonderfulmemory in these feats—as is claimed for him by thevery non-critical compiler, Zeil28—Hans, on the contrary,has at his service a remarkably small number of asso-ciations. For, besides possessing the powers of anyordinary horse, he recognizes only a few meager visualsigns. To be sure, we find in the literature a horse that of a metal strip that was balanced horizontally upon a pivot, and

wassupposed to be put into motion in. the presence of metals. Ritter usedthis instrument in his numerous experiments with the Italian Campetti,a man who had achieved a measure of fame in Europe for his ability todiscover springs and metals by the use of the divining rod. Carryingthe " balancier " on the tip of the middle finger of his left hand, Cam-petti—whose integrity one cannot cavil at—had to touch repeatedly aplate of zinc or pewter, and had to count aloud the number of toucheshe made. The following curious law was found to obtain (that wasprobably suggested to the subject by Ritter without his being aware ofit): with the first contact the " balancier " turns to the left, with thesecond to the right, and with the third it remains at rest. At 4 it turnsonce more to the left, at 5 to the right, at 6 it remains at rest, etc. Itremaiued immovable only at the so-

called tngonal numbers (3, 6,9, 15, 21, etc). Ritter tells us that when Campetti did not really countor did not think of the number, then it would not have any influencewhatever upon the action of the instrument. This Ritter ascribes tothe agency óf electricity (which in the i8th and i()th centuries was madeto play very much the same role that Satan had played in the ióth and17A centuries). The similarity of these two cases and that of Mr. Schillings is evident.When the questioner of the horse and the bearers of the " balancier "and of the divining rod are confident of success, they succeed. Whenthey do not expect success, they fail.



Clever Hans (the horse of mr. Von Osten) i62 THE HORSE OF MR. VON OSTEN was said to have recognized 1500 signals,29 but all proofis lacking and the report is so meager that we cannotdiscover whether these signs were auditory or visual.*Having thus disposed of all questions concerning thehorse's apparent feats of reason and memory, let us turnto those in the field of sensation. We shall begin withvision. That Hans was unable to select colored piecesof cloth merely upon the basis of color quality, withoutreference to their order, was shown in Chapter II. Itwould, however, be somewhat hasty to infer color-blind-ness from this fact, as did Romanes 32 on the basis ofsimilar unsucessful responses on the part of a chim-panzee (" Sally" of the London Zoölogical Garden). Itis much easier to explain the failure of the horse thanthat of the

monkey on the basis of intellectual poverty,a poverty of associative activity. It presumably candiscriminate between the various colors, but it cannotasociate with these their names. The existence ofchromatic vision in the lower forms is by no means asunquestionable as is assumed by popular thought. Eventeleological considerations which are often brought for-ward (especially that of the ornamental and protectivecoloring of so many animals) can never do more thanestablish a certain probability. For definite proof, weneed data given by observation (we have none in thiscase), or experimental evidence. Such evidence wehave, but it is insufficiënt in quantity and unfortunatelymost of it was obtained under inadequate experimental * The French investigators Vaschide and Rousseau make a referenceto this case, and mistakenly state the number

of signals as 1500 insteadof 115 80. Ettlinger 31 taks over this wrong figure and makes theadditional mistake of assuming that the reference is to an original inves-tigation made by the two Frenchmen.



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 163 conditions.* We know nothing regarding chromaticvision in the horse, though we have often had trainedhorses which apparently possessed color discrimination.The earliest report of this kind I find in a work publishedin the year 1573.38 Here we read that a number ofGermans exhibited two horses in Rome which could,upon request of their masters, point out those personsamong the spectators who were wearing stockings ofany designated color. The passage, " conoscevano icolori ", (they recognized the colors,) proves nothing andno one has ever heard, even in modern times, of a horsethat actually knew colors. Nor did Hans possess anything like that high degreeof visual acuity which had been attributed to him. Hewas supposed to be able to read easily at

a distance small,almost illegible script, which we ourselves could decipheronly with the greatest difficulty close at hand. It wasalso supposed that he could distinguish ten- and fifty- * All told, there are.hardly more than half dozen experimental inves-tigations of the color-sense in mammals,—to speak only of these.Three of them deserve especial mention. One, the work of the Amer-ican, Kinnaman, 83 on two Rhesus monkeys. Then a brief but carefulpiece of work by Himstedt and Nagel.84 These two investigators wereable to determine that their trained poodle could distinguish red of anytone or shade from the other colors, and from Professor Nagel I learnedthat later the tests were extended and the same was shown to be trueconcerning the blue and the green. And finally there is an investiga-tion which hitherto has been known only from a

reference which Pro-fessor Dahl,35 the investigator, himself makes. The work is on a mon-key, Cercopithecus (Chlorocebus) griseoviridis Desm. (ProfessorDahl has kindly allowed me to look over the records of the experi-ments. He intends to publish the monograph at an early date.) All of these investigators arrive at the conclusion that the animalstested by them possess color-sense. The monkey last-mentioned showsone peculiarity : it was unable to distinguish a saturated blue from theblack. It will require further tests to clear this up.



Clever Hans (the horse of mr. Von Osten) i64 THE HORSE OF MR. VON OSTEN pfennig pieces whose faces had become worn bevondrecognition for us. None of these accomplishments havestood the test. We have no reason to believe that Hanscan see the objects about him more clearly than otherhorses, regarding whom one usually assumes that theyreceive only vague visual impressions. Horses do notas a rule seem to be near-sighted as is often asserted bythe layman, but rather somewhat far-sighted, or if wemay believe Riegel,37 who tested some six hundredhorses, they probably have normal vision. But we aretold that many horses—and according to some authors all—have an innate imperfection which detracts con-siderably from the clarity of vision. This imperfectionconsists in an irregular formation of the sclerotic coatand of the lens

of the eye.38 The two organs do not havethe same refraction in all parts. As a result, objectivepoints are not imaged as points upon the retina. (Hencethe name: astigmatism, i. e., "without points", for thisdisorder.) The retinal image of the object is not onlyvague, but also distorted.* Many will doubt whether with such imperfect imagesan animal can react to directives so minute, as we haveasserted to be true in the case of Hans. In consideringthis question we must distinguish between the directivesfor pointing out colors and the directives for tapping andfor head movements on the part of the horse. In point- * There is no justification for the wide-spread belief that the horsewhich on account of the greater size of his eye (more correctly, onaccount of the greater focal distance) receives larger retinal images ofobjects than does the human eye, for that

reason also sees objects,larger than we do. Horses' shying is often explained in this way. Butthe conclusion just mentioned is erroneous. The retinal image is notthe perceptual image. It undergoes many transformations within thenervou3 system itself.



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 165 ing out and bringing forth pieces of colored cloth thereis involved the perception of an object at rest, viz.:the direction of the questioner who is standing quietly;whereas in the case of responses by means of tapping thestimulus is the horse's perception of the questioner'smovements. Now, the construction of the horse's eye,as described above, is not favorable for the perceptionof objects (so-called acuity of vision). This may partlyaccount for the slight success of the horse in those testsin which he was required to select a piece of cloth of adesignated color, in so far as these commands were notaccompanied by calls or exhortations. Where humanobservers averaged eighty per cent correct responses(page 135), Hans, under similar conditions was suc-cessful in

only one-third of the tests. In his errors hewas also wider of the mark than were the human obser-vers (page 82). The object perceived, to be sure, isa large one, viz.: the questioner, and he at close range.We must therefore consider more specifically what arethe determining factors that make for success or failureof the response. First of all, the innocent questionervery often did not designate the direction with sufficiëntclearness. Furthermore, Hans presumably was notable to discriminate sufficiently between the direction ofthe experimenter's eye and that of his head, which twodirections did not always coincide. Finally the horse'sattention was often diverted, while he was running towardthe piece indicated, by the other pieces lying to the rightand to the left, and for this reason the addition of a singlepiece to the otherwise unchanged row of five

piecestended to decrease greatly the chances of success. The case is different with the perception of the direct-ive signs for tapping, for nodding and shaking the head,



Clever Hans (the horse of mr. Von Osten) 166 THE HORSE OF MR. VON OSTEN etc, all of which require the perception of movements.This is not necessarily more difficult on account of theimperfect constitution of the tissues that serve for therefraction of light. Some authors even aver that thisfacilitates the perception of moving objects. This viewwas first advanced by the excellent ophthalmologist, R.Berlin 39 of Stuttgart. In arriving at this view he wasguided by the following considerations. The peculiarform of astigmatism of the lens of the horse's eye, whichBerlin lias described as " butzenscheibenförmig ",* be-cause it appears in the form of a series of glossy concentriccircles around the lens nucleus, has the property of en-larging the pathway (and with it the rapidity) of movingretinal images. If we take a speculum by means of whicha view may be

had of the interior of the eye, and fixatea definite point on the retina of the horse, and thenmake a slight movement of the head horizontally, wefind that the point fixated moves—apparently at least—toward the border of the pupil. In a normally con-structed eye this seeming movement will be in a straightline, while in the eye of the horse, (according to Berlin),its path is curved, and therefore longer. Berlin believesthat the same thing which here occurs in the case of thismerely apparent movement, must also happen when anexternal moving object is imaged on the horse's retina,lts pathway, too, will be curved, and therefore longer, sothat if the head of Mr. von Osten moves past the animal'seye, then the image on the horse's retina will take alonger, more circuitous route than it would if the eye * " Butzenscheiben " are the small circular panes of green

glass, usedin leaded windows in early days. They are high in the middie (hencethe name : " Butze," a protiiberance) with a number of concentric circlesaround the central elevation.—Translater.



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 167 were not astigmatic. We cannot, however, immediatelyconclude from the fact that an objective movement isimaged as being greater in extent on the retina, that itwill therefore be more readily perceived by much lessthat it will appear greater to, the horse, than wouldbe the case if the lens were normally constructed. Thevisual percept is not immediately dependent upon theretinal processes, for between the two are interpolatedcomplex, inaccessible nervous processes. Stilt, Berlinbelieves that he is justified in drawing this conclusionfrom a number of relevant considerations. Acceptingit, he believes that it would be possible for the horse toperceive movements, that for the human eye, which isnot subject to this form of astigmatism, would lie belowthe threshold. This

theory, the simplicity of which certainly mustmake a strong appeal, lias been adopted by a number ofwell-known investigators (Schleich40, Königshöfer 41).If we also could accept it, then Hans's phenomenal powerof perceiving the movements of objects would be ex-plained. But doubts anse which restrain us. Even ifwe were to accept Berlin's view in general, we shouldstill come upon the following difficulties. In the firstplace, it is questionable whether the peculiar form ofastigmatism menüoned is indeed as common as he sup-poses.* The references in the literature are exceedingly * Since no opportunity was given us to examine Hans's eyes we donot know what their condition is in this respect. Though it would havebeen interesting to know, it would hardly make any difference in theviews presented. If Hans should prove fo be either faror near-

sighted,then, if we are to make any supposition at all, it would be that the defectcould not be very great, since near sightedness exceeding 2 or 3 dioptersand far-sightedness exceeding 011e diopter is seldom found in the case ofthe horse. According to Mr. von üsten, Mans at one time manifested



Clever Hans (the horse of mr. Von Osten) i68 THE HORSE OF MR. VON OSTEN meager on this point. In order to make a few tests atleast, I undertook to examine nine horses with the aid ofDr. R. Simon, oculist, to whom I am greatly beholdenfor the assistance given in these and other tests to bementioned presently. In not one of the nine cases didwe discover anything like the curved deflection which issupposed to be the sign of the form of astigmatism inquestion. But in order to test objectively whether Ber-lin's assumption were justified, we examined in thelaboratory fresh specimens taken from two horses. Theeyes were fastened in a frame in what corresponded totheir normal position. Their posterior spherical wall(i. e., their respective retinal surface) was replaced by apiece of ground glass. On a spherical surface linearmovements of a point of light are always

imaged ascurves, no matter what the shape of the lens formingthe image may be. (For a more detailed statement seepage 170, at close of note.) Since, however, our inves-tigation had to do only with those curves which weredue to the qualities peculiar to the lens, we had to replacethe spherical by a plane projection surface. In front ofthe eye thus modihed a strong light was placed at sucha distance that the image of it, produced on the im-provised back of the eye by the cornea and the lens,was a sharply defined point of light. Now, when thesource of light was moved, the point of light would alsomove on the glass plate. Sitting at some distance behindthe eye, we observed the movements of this point througha telescope. Thus we became witnesses of what happensupon the horse's retina when a moving object passes in a tendency to shy easily. Be this as it may,

for little could be concludedfrom it, sirce in many extreraely shy horses, no kind of visual imper-fection can be discovered.



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 169 front of his eye. Although we saw the point of lightmove through relatively long distances both horizon-tally and vertically, no sort of deflection in its pathwaycould be noted. Berlin's exposition does not hold tniefor the eyes of the horses, either living or dead, whichwere examined by us. But in the case of some of the horses in vvhom Berlinhad seen the phenomenon for which we sought in vain,he himself tells us, the deflection was very slight. Inthat case, it would appear, no great advantage wouldbe gained along the lines indicated. But even assumingthe degree of deflection to be very great, his theory goesto pieces on the very point it was supposed to explain.A concrete example will make this clear. If Mr. vonOsten, standing two feet away from the horse, raisedhis head }i

millimeter (which figure by no means rep-resents the extreme values that were obtained), then inthe horse's retinal image every point of the man's headwould move through a distance of 0.0025 millimeter—assuming the horse's eye to be free from astigmatismand assuming its focal distance to be 25.5 millimeters.If, however, other conditions remaining the same, wepresuppose an extreme form of astigmatism, one in whichthe path of the retinal image is not a straight line, butis deflected into a semicircle, then each point would passthrough a distance of nearly 0.004 millimeter. If thesensitive retinal elements have a diameter of 0.002 milli-meter (as Berlin, somewhat inexactly, states), then fromtwo to four elements would be stimulated in case therewere no astigmatic deflection. But in case the deflectiondid take place, it would not necessarily involve moreelements,

as can be seen by making a simple graph; in-deed we can imagine cases in which the circuitous path



Clever Hans (the horse of mr. Von Osten) 170 THE HORSE OF MR. VON OSTEN would involve even fewer elements than the straightone. And finally, when the movement which the horse isto perceive, does not occur in a straight line but in theform of a curve, (which will generally be the rule),then the astigmatism will tend in many cases to decreasethe curvature of the image's path on the retina, andsometimes even obviate it entirely. In all these cases,on Berlin's own theory, the perception of the movementswould be hindered rather than aided.* * For the benefit of specialists I would say the following in additionto the more general remarks just made. For the most part, the deter-minations of refraction made on the eye of the horse are still ratherunreliable. In sciascopy there is a dispute among investigators con-cerning ambiguous shadows, and in the use

of the refraction-ophthal-moscope no definite region of the eye's background has been adheredto by the various investigators. It appears that Riegel, whose diligentresearches mentioned on page 164 were publishedin 1904, knew nothingconcerning the round area in the horse's eye, discovered by I. Ziirn*2 in1902. Also, if so great a degree of astigmatism is really the rule as isemphasized especially by Hirschberg43 and Berlin,44 then the simplerefractive index usually given—sometimes within a half diopter—would be meaningless. Berlin 45 and Bayer46 believe the vagueness ofthe retinal image resulting from the astigmatism, is offset by this : thatthe oval pupil functions as a stenopaic slit. In view of the width of thehorse's pupil this appears to me to be rather hypothetical. Concerning Berlin's theory of deflecting astigmatism I would say thefollowing : Of the

two ophtlialmoscopic signs mentioned as beingcharacteristic of this form of astigmatism,—the concentric circles andthe arcuate deflection of the pathway of the fixated points,—when thereis a movement of the eye of the observer (or of the eye observed), ac-cording to Berlin the former is not so constant as the latter. So far asI know, the concentric ring formation is mentioned only by Bayer47 andRiegel,4' and is said to occur principally in horses with myopie vision—and hence, relatively, in a minority of cases. Judging from the particu-lars, we are inclined to believe that a case of " Butzenscheiben "—lensreported by Schwendimann48" is in reality a case of senile sclerosis.Berlin repeatedly wams us against mistaking the one for the other.486The arcuate deflection, on the other hand, has not been mentioned else-



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 171 But to come now to the most pertinent objection. Wesaw that Berlin's whole train of thought rested upon the where as a personal observation. In Berlin's calculation *9 of the in-crease in the extent of the retinal pathway an ambiguity has crept in.He says that " in the astigmatic eye there are stimulated 207 times asmany nervous elements as would be stimulated in the ideally normaleye." It ought to read " 207 more " instead of " 207 times as many."And this number holds only for the one case computed by Berlin, andunder the specific assumption that exactly * times the normal numberof elements were stimulated (571 instead of 364). Therefore the gen-eral statement which Bayer M makes in his text-book, that according toBerlin's evaluation " 207 times more nervous

elements " are stimulatedin the astigmatic eye than in the non-astigmatic one, does not hold true.Closing this note, a few remarks concerning the experiments madeby Dr. Simon and myself. All of the nine horses were tested for thevertical image by means of the ophthalmoscope. In most cases Wolff's electric speculum was used. Atropine was not employed.------For the laboratory tests the adipose and the muscular tissues were removedfrom the eye-ball and the rear part of the bulb cut away. The frontpart, containing the cornea and the lens, was fastened over one openingof a metal cylinder which was closed at the other end by means of adisc of ground glass. The whole, approximately as long as a horse'seye, was filled with a normal salt solution whose refractive index (1.336)corresponds quite closely with that of the vitreous humor of the horse'seye.

The pressure from withln was regulated so that on the one handit was not dimmed and yet on the other there were 110 wrinkles in the cornea. The source of light------the filament of a Nernst lamp------was moved about in a plane 120 cm. distant from the eye and perpendicularto the optie axis. It was moved through the point of intersection aswell as at various distances from it. Movement in horizontal and verti-cal dirertions was in each case along lines 150 centimeters in length,which would correspond to an angle of vision of not less than 640. Thepathway of the imaged point was controlled by means of the cross-hairsof the telescope. If in the same way we observe through the scleroticof an intact eye-bulb a point of light falling upon the retina and shiningthrough the sclerotic and choroid (which is not difficult when we use anintense light), then to the

observer its pathway will, of course, appear to bedeflected convexly toward the periphery,—and the deflection will appearthe greater, the farther the point of light is removed from the optie axis.



Clever Hans (the horse of mr. Von Osten) 172 • THE HORSE OF MR. VON OSTEN assertion that it made no difference whether we regardedby means of the speculum the seeming movement of afixed retinal point, or whether the image of an externalmoving object is passing over the horse's retina. As amatter of fact, however, these two processes are verydifferent from one another. In moving the mirror, withits small opening we are looking through ever changingportions of the horse's lens,—testing it out, as it were.The horse, on the other hand, sees with all parts of thelens simultaneously, in so far as the lens is not coveredby the iris. The arcuate deflection, which is nothing buta registration of the difference in the indices of refractionof the different parts of the lens used consecutively,might thus be formed for the observer using the mirror,but never for the

horse. For these reasons we cannotconclude that the kind of astigmatism described canreally increase the horse's acuity in the perception ofmovements. Since the light-refracting apparatus of the horse's eyedoes not offer a satisfactory explanation for the extraor-dinary keenness of visual perception possessed by theOsten horse, we must go a step further and ask whetherit may not perhaps be found in the part immediatelysensitive to light, the retina. That portion really wouldseem to be adapted to the perception of movements ofminimal extent, and for this reason: it is more than threetimes as great in extent as the human retina, and thehorse's retinal images are likewise larger owing to theposition of the nodal point. The cells of the retina thatare sensitive to light, the rods and cones, might thereforebe correspondingly larger than those of the human

eye,without thereby making the whole organ less efficiëntthan the human eye. But the most recent measure-



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 173 ments51 have shown that the rods and cones of the horse'seye are more minute than ours. Assuming that, in thecase of the horse, as is presumably the case in humanvision, the transition of a stimulus from one retinal cellto the next already in itself induces a sensation of move-ment, then the horse ought indeed be extraordinarily keenin the perception of moving objects (provided that thehorse's more minute cells are packed just as closely as inthe human retina). And besides, there are two speciallyadapted areas within the retina of the horse. The"band" (streifenförmige Area ") which was discoveredfifteen years ago by Chievitz,62 is a strip of 1 to Ij4 mil-limeters in width, traversing the entire retina horizontally,and is noteworthy on account of its structure and prob-ably,

too, on account of its greater efficiency. It mayhave something to do with the accomplishments of theOsten horse; but in how far it would be hard to say.The other noteworthy portion of the horse's retina is the" round area " discovered some four years ago, locatedat the rear outer end of the " band ", and it is the best-equipped part of the horse's retina and corresponds to thearea of clearest vision, the yellow spot, in the human eye.But this round area need not come in for considerationby us, for its location would indicate that it is used inbinocular vision, that is, seeing with both eyes.53 But inall our experiments the Osten horse observed only withone eye. That does not mean, however, that under othercircumstances the round area may not be of very greatimportance. In the present state of our knowledge, all attempts atexplanation are, of course, of the

nature of hypotheses.If further investigations should disclose this explanationto be untenable, then we would either have to suppose



Clever Hans (the horse of mr. Von Osten) 174 THE HORSE OF MR. VON OSTEN some unknown power in the eye of the horse,* or elseseek a cause in the animal's brain. Further experimentson other horses would be necessary in order to discoverwhether the species as a whole possesses this ability orwhether only certain ones are thus endowed. Theformer is of course more probable. In this particularcase conditions were unusually favorable for the develop- * Königshöfer, who as we have already said, seconds the explanationgiven by the ophthalmologist Berlin (and who confounds " Butzen-scheiben " astigmatism with the common, so-called regular fonn), be-lieves M that not only astigmatism but also the shape of theblind-spot ofthe eye must be taken into consideration. This portion of the retina,where the fibres of the optie nerve enter the eye

(and called " blind-spot "because there are no cells there that are sensitive to light) is very nearlycircular in man, but differs in shape in the different species of animals.Königshöfer thought he had discovered that a relatively elongated blindspot was favorable to keenness of vision. If we place the mammaliain series on the basis of their relative keenness of vision, he says, wewould find that this series is identical with the one in which they aregrouped with reference to the form of the blind-spot from the circularup to the most elongated. (In such a series the marmot takes the placeof honor.) This exposition is not very satisfactury, however. We cannot be surewhat he means by " keenness of vision " (" scharfaugigkeit"). Is itvisual acuity in the usual sense of the term (as is said in one of his pas-sages), or keenness in the perception of the movements of

objects, (thiswould appear to be his real meaning), or both at the same time. Butwhatever the significance he may put into the term, any such attemptat grouping the lower forms must prove unsatisfactory from the verystart on account of the scant data which we possess on visual perceptionin animals. The experiences of the hunt upon which Königshöferpartly bases his view, are entirely inadequate for such a purpose. Thismuch is certain, that the Osten horse, in spite of a blind-spot which,thought somewhat oval, is by no means very elongated, possesses anextraordinary acuity in the perception of movements. Even if the par-allelism mentioned by Königshöfer were really shown to exist, it wouldnot explain the matter until it were also shown in what way keenness ofvision is dependent upon the shape of the blind-spot,—a portion of theeye which is not

immediately operative in the visual sensation at all.



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 175 ment of this ability. We must bear in mind that in allprobability Mr. von Osten's movements very graduallybecame as minute as they are now, and that thereforeHans at first learned to react to such as were relativelycoarse. Furthermore, his practice extended throughoutfour years and during this time it was his sole occupation.Without specific predisposition, however, all this practicewould have been utterly futile. We can also readilyappreciate how indispensable in the struggle for existencea well-developed power of perceiving moving objectsmust be to horses (and most other animals) living intheir natural condition and habitat, in order to be awareof the approach of enemies, or, in the case of carnivora,the presence of prey. In view of all these considerationswe can

readily see how it was possible that the horse,perhaps in spite of rather defective vision, could reactwith precision to movement-stimuli which escaped ob-servation by human eyes. We can understand also the horse's never-flaggingattentiveness when we recall that self-preservationprompts eternal vigilance over against all that is goingon in the animal's environment. (In the case of Hans,hunger was at first the motive; later, habit did the work.)Furthermore, the lower form is not hindered in givingitself over to its sense-impressions by the play of ab-stract thought which tends so strongly to direct inwardour psychic energy,—at least, in the case of the cultured. Nevertheless, Hans still remains a phenomenon notonly in excelling all his critics in the power of observa-tion, but also in that he is the first of his species, in factthe first animal, in which this

extraordinary perceptualpower has been proven experimentally to be present. Ithas long been known65 that horses could be trained to



Clever Hans (the horse of mr. Von Osten) 176 THE HORSE OF MR. VON OSTEN respond to cues in the form of slight movements, whichremained unnoticed by the layman, and this fact hasbeen made use of by circus trainers to its fullest extent.But such signs, I have discovered, are without excep-tion, of a far coarser sort than those we have here de-scribed, and they can be instantly detected by the prac-tised observer. Nor was it known to professional trainersthat it was possible for the master to direct a horse toany point of the compass simply by means of the quietposture of the body. For this reason it was believedthat no signs could possibly be involved in the color-selecting-tests (cf. Supplement III, page 255). In thiswe have the support of some of our experts, as is wit-nessed by the following extract fröm a letter of his Ex-cellency Count G.

Lehndorff, one of our best hippologicalauthorities, who at one time carefully examined the Ostenhorse. (The letter was addressed to Mr. Schillings, andI have permission of both gentlemen to use it). In it hesays: " If the author's statements, in which you also haveconcurred, are correct, and if, as a matter of fact, thehorse really does react to such niinute movements as areabsolutely imperceptible to the human observer, then wehave indeed something quite new, for hitherto no onewould have believed that horses can perceive movementswhich man cannot. But I am even more surprised by theexplanation of the color-selecting feats.— This too, issomething absolutely new. One would not have deemedit possible that a horse could do anything of the kindsimply by using the posture of a man's body as a cue towhich it could react with such precision."

And vet, even though both facts were new concerningthe horse and had not hitherto been proven experiment-ally regarding any other species, nevertheless something



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 177 of this sort has been known concerning the dog for sometime. His ability to single out an object upon which hismaster had intently fixed his gaze, was made the basis ofa special form of training, called " eye-training," M nearlyone hundred years ago. The dog was taught to focusconstantly upon his master's eyes and then upon com-mand to select the object which he, the master, had beenfixating. Such a dog has been described by the natural-ists A. and K. 1 ruller.57 But the master of the dog, unliktMr. von Osten, would not permit anyone else to workwith the animal, and the two brothers, recognizing thetrick, were justified in adding that " the whole affairaimed at deceiving the public, and the dog's reputationwas but a means of making money ". The success

ofsuch exhibitions appeared furthermore, to depend uponthe close proximity of the trainer and the dog, vvhereasthe direction of the head (and even of the body) couldvery probably be perceived at greater distances also.At least we learn from a reputable source that in thehunt, dogs can perceive from the mere posture of theirmaster, what direction he intends to take.58 But a still more curious fact is this, that dogs, too, learn—evidently spontaneously—to react to the minimal in-voluntary expressive movements of their master. Thefirst example mentioned in the literature on the subjectis that of an English bull-dog called Kepler, belongingto the English astrophysicist, Sir William Huggins.50We are told that this dog seemingly could solve the mostdifficult problems, such as extracting square roots andthe like. The numbers were indicated by

barking,—thus one bark was for one, two barks for two, etc. Everycorrect solution was rewarded with a piece of cake.Huggins states explicitly that he gave no signals volun-



Clever Hans (the horse of mr. Von Osten) 178 THE HORSE OF MR. VON OSTEN tarily, but that he was convinced that the dog could seefrom the questioner's face, when he must cease barking,for he would never for an instant divert his gaze duringthe process. Huggins was unable, however, to discoverthe nature of the effective signs. This satisfactory,though still unproven, explanation has been accepted byspecialists, among them Sir John Lubbock.60 I, too,regard this dog as a predecessor of our Hans. A similar case is reported by Mr. Hugo Kretschmer,a writer of Breslau, in the " Schlesische Zeitung" ofAugust 21, 1904. To him I am beholden for a detailedwritten statement, which he has kindly permitted me touse in this connection. The gentleman named, firsttrained his dog to ring the table-bell, and this, by press-ing the dog's paw upon the bell-

button. When the doghad learned to do this independently, his master tried toteach him the rudiments of numbers, in such a way thatthe animal was to give one ring of the bell for the num-ber I, two for 2, etc. But these attempts failed utterlyand had to be abandoned. But Mr. Kretschmer hadnoticed that he was able to get the dog to ring any num-ber which he, Mr. Kretchmer, might decide upon.(Success was always rewarded by a bit of bread andbutter.) At first Mr. Kretschmer tried to imagine vividlyonly the final number, but failed thereby to elicit correctresponses from the dog. But he did succeed when he triedmaking a series of separate volitions. Thus for the num-ber 5, he would " will " each separate push of the buttonon the part of the dog. Even so, however, he never gotbeyond 9, for then the dog would become impatient andwould ring the bell

continuously. Anything that divertedthe dog's attention, such as noises, etc, also entailedfailure. In these tests master and dog had faced each



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 179 other, each gazing steadfastly at the other. Mr. Kretch-mer was convinced, however, that the dog was notgulded by any sort of sign, but rather by suggestion.He based his belief on the following two observations.After some practice, he says, the tests were also success-ful when he did not look at the dog, but stood back toback with it, or when he screened hiniself from the dog'sview by stepping to one side behind a curtain. Thetests were unsuccessful, on the other hand, whenever hewas mentally fatigued or had taken some alcoholic drink.The arguments do not appear to me to be adequate. Ifhe turned his back upon the dog and no other observerwas present, he had no means of knowing whether thedog did not, after all, peer around to get a peep at him.If others

who knew the desired number, were present,the dog might have gotten his cues from them. Andthere may be some doubt whether the curtain adequatelyserved the purpose for which it was intended. At anyrate, it was added that all attempts to influence the dogfrom an adjoining room—which would thus excludeeffectively all visual signs—were utter failures. I amalso strengthened rather than weakened in my belief, bythe second argument which Mr. Kretschmer makes, viz.;that mental fatigue or the use of alcohol on the part ofthe questioner tends to make the result unsatisfactory.We noted a similar effect in the case of the horse (page150), where a disturbance of the "rapport" between thequestioner and the horse was invoked by some by way ofexplantion. The facts were explained by us much moresimply. We attributed the result to the close

correlationbetween the type of mental concentration and the natureof the expressive movements—a correlation which wehave shown experimentally to exist. I cannot, therefore,



Clever Hans (the horse of mr. Von Osten) 180 THE HORSE OF MR. VON OSTEN subscribe to the view that this dog did not require eithervisual or other sensory signs. The tests which weremade for the purpose of strengthening that view, are ona par, I believe, with those mentioned on page 45.And since auditory, olfactory, and other stimuli, thoughnot impossible, still are improbable, I believe that outHans, Huggins's dog, and the one belonging to Mr.Kretschmer, differ from one another only in this, thatthe first taps, the second barks, and the third presses abell-button. And finally I have access to a letter from the RhineProvince in which there is a brief account of a dog thatwould promptly obey any command that was given with-out a sound and supposedly without the accompanimentof the slightest kind of gesture. It is specially mentionedthat the animal

steadily watched its master during thesetests. The perception of the slightest involuntary ex-pressive movements is in all probability the secret in thiscase also. Here, too, suggestion has been invoked byway of explanation, but there was not the slightest at-tempt made to find for it a more specific foundation, andwe cannot suppress an objection based on the matter ofprinciple. It is incumbent upon anyone who uses a termso ambiguous, to define what content he desires to haveput into it. If he does not do this, he is giving us, in-stead of a concept, a bare word, instead of bread, astone. While we must reject the explanation based on sug-gestion,* we believe, on the other hand, that we have * I can find examples of supposed suggestion in the case of animalsgiven only by Rouhet.61 He says that by means ofsuggestion he taughta half-year old half-blooded

mare-colt which hc had raised himself, tofetch and carry, and this in a very short time. In order to indicate to
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wholemind upon the object intended (a watch), and at the same time he wouldbend forward slightly. In the third test, that is at the end of fifteenminutes, he had accomplished his purpose, and in the tenth lesson, nomore mistakes occurred. The colt would fail to respond, however, assoon as he refrained from making any gestures, or was in a laissez faireframe of mind, or when he thought of other things. He therefore be-lieves that there must have been some kind of immediate, though in-explicable, connection between the brain of the trainer and that of thehorse, I think the explanation is evident: the connection was not ashe thought, an immediate one, but arising through the mediation of theman's attitude (" attitude un peu baissée "), and of his movements(" gestes "), both resulting from his intense concentration (" tension dela pensee "). In general we

may say that, no matter what content we may wish toput into the term " suggestion," not a single fact has since come tolight which would justify, and much less demand, the application of theterm to lower forms, unless we would expand the definition of the termto the extent of comprising every kind of command, every arousa! ofideas, whatsoever. But it would then be nothing but a new name torold knowledge6a and would lose all explanatory value. (Hypnotism,so-called, in the case of horses, I shall discuss elsewhere in anotherconnection.)



Clever Hans (the horse of mr. Von Osten) 182 THE HORSE OF MR. VON OSTEN of the discussion again.03 And this for two reasons.The dog never took his gaze from his master and ap-peared to be entirely dependent upon him in his reac-tions. Hans, on the other hand, seemed to give evidenceof a high degree of independence and never appeared tolook at the questioner. But we know now that. thoughhe was never dependent upon the will of his master, he,too, abjectly hung upon the man's involuntary movementsand never for a moment lost him from view. But sincethe horse is able to observe with one eye alone, andneeded to direct only it and not the entire head towardthe questioner, in order to focus comfortably, one couldnot conclude as to his line of vision from the direction ofthe head. Since, furthermore, in the horse the pupil ishardly distinguishable

from the darkly pigmented irisand since the white sclerotic is bidden by the eyelids,except when the eye is turned very much, it is difficult todetermine what direction the eye is taking. I once pur-posely stepped backward to the horse's flank, so that hehad to turn his eye far back and thus the outer borderof the iris and the white sclerotic coat became visibleand all doubt concerning the line of vision was removed.This doubt could never arise in the case of the dog, themedian plane of whose head is always directed towardthe object fixated, and Zborzill is justified in saying, ashe does, in his discussion of training of the kind men-tioned on page 177, " But any careful observer can im-mediately guess the manner in which such a dog hasbeen trained." °* If Hans had chanced to possess so-called " glass-eyes"—in which the dark pigment iswholly or partly lacking, so that

the black pupil is clearlydefined against the lighter background,—then no doubtcould ever have arisen concerning the direction of the



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 183 eye, and Hans never would have come to be regarded asthe " clever " Hans. After the publication of the December report, Hansacquired a reputation for excellence in thought-readingand thus the discussion of thought-reading amonganimals in general became once more the order of theday. That is to say that many of our domestic animalsare—like the human mind-reader (a la Cumberland),—supposed to have the ability to infer the thoughts oftheir masters from slight involuntary movements. Theyare thus aware when the feeding hour approaches, whenthey may go out in the open, etc. They also appear tobe aware that their welfare lies in our hands, and there-fore would seem to have a vital interest in divining ourintentions and our wishes. Not only our spoken words,but also

numberless movements—usually without ourknowing it and often contrary to our desire—speak aclear language. As is well said by the American neuro-pathologist, Beard, cr' (who first explained the phenom-enon of thought-reading, on the basis of the perceptionof very minuta muscular jerks, and therefore called it" muscle-reading " or " body-reading'") : " Every horsethat is good for anything is a muscle-reader; he readsthe mind of his driver through the pressure on the bit,—though not a word of command is uttered." We knowthat in the case of perfectly trained horses the rider'smere thought of the movement which he expects thehorse to make, is seemingly sufficiënt to cause the animalto execute it.* Such cases are of course very much like * An illustration is given by Babinet 86 concerning the horse of anEnglish lord. Mr. Burkhardt-Foottit, also, that excellent

trainer, whohas been master for more than forty of the most highly-trained horses,tells us that while sitting on a well-managed horse it sometimes hap-



Clever Hans (the horse of mr. Von Osten) 184 THE HORSE OF MR. VON OSTEN that of our Hans, excepting that instead of visual signsthey involve aids of a mechanical nature, which, however,does not alter the general principle, since both of them areof the nature of sensory stimulation. But we must notoverlook the essential difference between this so-calledthought-reading on the part of animals and that which isdone by man. The human thought-reader can interpretmovements, for he is familiar with the ideas which aretheir source. Thus when at the second tap, I notice avery slight jerk of the subject's head, and a stronger oneat the fifth tap, I infer that he thought of the problem2 -f- 3 = 5. While the experimenter thus cannot be saidto read thoughts, he still infers them. The animal, on theother hand, we may be reasonably sure, draws no suchinferences. In its

conscious.life it remains ever on thesensory level. If we could ask Hans about it, he would pened that he had merely thought of making a certain turn, when thehorse immediately executed it, before he, the rider, had to his knowl-edge given any sign or aid. An observation belonging under this headis also made in Tolstoi's "Anna Karemna"0', this perfect mine ofacute psychological observation. In the famous description of the racewe are told concerning Count Wronskij riding his Frou-Frou justbehimlMachotin mounted upon Gladiator, who was leading the race : " At thevery moment when Wronskij thought that it was time to overtakeMachotin, Frou-Frou, divining her master's thought, increased her paceconsiderably and this without any incitement on his part. She beganto come nearer to Gladiator from the more favorable, the near side.But Machotin would not give it up.

Wronskij was just consideringthat he might get past by making the larger circuit on the off-side,when Frou-Frou was already changing direction and began to passGladiator on that side." Similar experiences might be gathered else-where. Not infrequently the reflection of the rider that his horse hadnot for a long time indulged in some trick peculiar to him, will imme-diately call it forth ; or doubts on the part of the rider concerning thepossibility of crossing some barrier, are often the cause of the horse'sfall or of his refusal to leap and of his running avvay.



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 185 probably answer: " As soon as my master stoops forward,I begin to tap; as soon as he moves, I stop. The thingwhich induces me to act thus is the carrot which is givenme; what it is that induces my master to make his move-ments, I do not know."—It is therefore erroneous tobelieve that animals require the power of abstract think-ing in order to utilize the signs which are consciouslyor unconsciously given them, as is argued by Goldbeck68when he says with reference to the training for visualsigns, which we have already mentioned before:" There the dog has consciously interpreted the visualimpression in terms of the conclusion that he is expectedto bring forth the leaf indicated." Nor was there anyjustification for the critic who thought he could put theessence of the report of December,

given in SupplementIV, into the following words: "He (Hans) showed thathe has the power of attention, can draw logical conclu-sions, and can communicate the result of his thinking,—and all this independently." Yet none of this had beenasserted. The whole thing may be explained satisfactorilyby means of a process of simple association establishedbetween the signs observed in the master and certain re-actions on the part of the horse. The fact that the move-ments made were so exquisitely minute does not changethe matter in the least. Such signs call for a high degreeof sensory keenness and great concentration of attention,but by no means an " extremely high intelligence." Let us turn now from the consideration of visual per-ception to that of auditory perception in the horse. Wesaw that the fact that Hans was able to respond to com-mands which were only inwardly

enunciated, that is,commands which were merely thought of but not spoken,was not proof of great acuity of hearing, but rather that



Clever Hans (the horse of mr. Von Osten) i86 THE HORSE OF MR. VON OSTEN hearing was not at all involved. If Hans had been deafhe would, none the less, have promptly obeyed the com-mands. Blind and near-sighted horses try to overcometheir deficiency by means of the sense of hearing, andhence show a pronounced play of ears. In the case ofthe Osten horse, however, attention has been diverted fromauditory stimuli in the process of habituation to visualsigns, and as a result ear-movements are almost com-pletely wanting. One is not of course permitted to denya priori that perhaps some associations might havebeen formed between objects and the vocal signs belong-ing to them, e. g., between the colored cloths and thenames of the colors if both had been presented togetheroftener than was the case. But

there is a dearth of reliable observation as to howfar auditory associations of this sort may be establishedin horses. Usually the following is cited. Horses learnto start off, to stop, and to turn about in response to calls.They are able to distinguish properly between the ex-pressions " right" and " left", or equivalent terms.Upon command they will start to walk, to trot or to run.And they also know the name by which they are usuallycalled. All authors agree that cavalry horses understandthe common military commands; one writer even aversthat they excel the recruits in this respect.60 Some be-lieve that in riding schools the horses pay closer heed tothe calls of the riding-master than to the control of un-practised riders, even when the two are at variance withone another.70 My experience with the Osten horse anda number of

other pertinent observations aroused inme the suspicion that much that is called or spoken inthe process of managing a horse may possibly be just somuch labor lost. In consequence I made a series of



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 187 relevant experiments. I have thus far tested twenty-fivehorses of different kinds, from the imported Arabianand English full-blood, down to the heavy draft-horse.The experiments were made partly in the courtyard ofmilitary barracks, partly in the circus, and partly in ariding-school or in private stalls. I am specially indebtedfor kind assistance to Messrs. \on Lucanus, Busch, andto H. H. Burkhardt-Foottit and E. Schumann, the twoexcellent trainers connected with the Busch Circus.During these tests, the horses were always amid circum-stances familiar to them, whether free or bridled, undera rider or hitched to a wagon. All aids or signals, exceptthe calls, were eliminated in so far as it was possible. The results of those tests were in

substance as follows:Many horses react to a smack of the lips by a rather fasttrot. Many stop on the cry " Hola " or " Brr ". Thislast was nicely illustrated in the case of two carriagehorses supplied with large blinders and held with a looserein, and hitched to a landau. One of them regularlystopped when the " brr " was given by the driver,whereas the other, which had not been habituated to thissignal, kept serenely on the trot, so that the vehicleregularly veered off the track—a sure sign that no un-intentional aid was being given by means of the reins.Other horses, again, were accustomed to halt in responseto a long-drawn-out " hola ", but it was the cadence ofmelody rather than the word that was effective, sinceany other word, or even a series of inarticulate sounds,would produce the same result, provided they were

givenwith the proper inflection. When this was changed, thenthe response would fail. The result was not so apparent when it came to con-trolling the kinds of gait. One riding-school horse, when



Clever Hans (the horse of mr. Von Osten) 188 THE HORSE OF MR. VON OSTEN lunged and in a gallop, could be induced by a friendlycall—the word again was a matter of inconsequence—toslacken his pace into a trot and from a trot into a walk.But this reaction was by no means very precise. Anothera full-blood, contrary to the trainer's expectation and tohis great astonishment, failed to respond to any kind ofspoken command as soon as the one who carried thereins refrained from making any movements which mightindicate what was wanted. (To refrain from all ex-pressive movements of this kind is by no means an easymatter). The slightest move, apart from any help bymeans of the reins or the whip-handle, was sufficiënt toevoke a response. The results in the case of the militaryhorses, differed in many particulars. Thanks to thecourtesy of

Captain von Lucanus I had the opportunityof testing three cavalry horses, two geldings and onemare, aged nine, thirteen, and nineteen years respectively,and all of them in the regiment ever since their fourthyear. They had been selected as the " most intelligent"in the squadron, and we were assured that they wouldobey punctiliously all the usual commands. They wereranged behind one another, with the customary distanceof two horses' lengths between, and were ridden each byhis accustomed rider. Both starting and stopping uponcommand were tested. The horses were held by thereins, but the riders were cautioned to refrain from givingany aid that might cause the horse to start when startingwas to be tested, or that might restrain him when stop-ping in response to the spoken command was to be tested.If a suspicion arose—a thing which

happened only twice,however—that a rider had actively aided in his horse'sreaction, then an officer would mount into the saddle.If it appeared that one of the horses was simply imitat-



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 189 ing the others, then the others were purposely restrainedby their respective riders. The commands were givenby the corporal who usually had charge of the horses. Ina few cases the sergeant of the squadron gave the com-mands, but this made no difference in the success of theexperiment. Now as to the results. Whenever thehorses were trotting or walking, all commands, withoutexception, were in vain. They effected neither an in-crease nor a decrease in the pace. A result was obtainedonly when the horses were standing when the test began;and this result was simple enough,—upon certain callsthe animals would respond by beginning to walk. Thiswas the only reaction that was obtained. The most effec-tive of the commands appeared to be " Squadron,—march!"

But the command " Squadron!" or" March!" alone, were quite as effective; yet none ofthese commands was obeyed without exception. Reac-tions were occasionally obtained in response to "trot!","gallop!" "retreat!", (the usual introductory "squad-ron " was purposely omitted here, because it alone suf-ficed to start the horses). But the reactions were alwaysthe same, viz., to start on a walk. Another series ofcommands (such as those which are addressed to therider alone, e. g., " Lances down!") had no effect what-ever; a certain amount of selection therefore did seemto take place. In all these tests the order of the horseswith reference to each other's position was repeatedlychanged. One of the horses, the youngest, and reputedto be the most " intelligent ", (he was as a matter of factthe most spirited), gave evidence of a gregarious instinct,intensified by

habit, which, if it had been overlooked,might have become a source of serious error. Not beingaccustomed to go at the head, when so placed it started



Clever Hans (the horse of mr. Von Osten) igo THE HORSE OF MR. VON OSTEN properly in only 18% of all such cases. When, however,(other conditions remaining the same,) he was put insecond or third place, he started properly in 67% of thetests, and if we take into account only those cases inwhich the three most effective commands were used(" Squadron! ", " March ! ", and " Squadron—march! ")he reacted correctly in 91% of the cases. (The numberof tests was 17, 36 and 22 respectively for the threegroups mentioned.) The horse, therefore, almost alwayshegan to step properly when he stood behind one of hiscompanions, but seldom when he stood at the head. Andwhen he stood at the head and began to walk at theproper moment, it was plain that it was a case of imita-tion and not initiative, for the horse was still able to seethe others, owing

to the extent of his field of vision back-ward, and he was always the last to move, whereas other-wise he was always the first to move, and always difficultto restrain. So when the horses to the rear were re-strained or when the intervening distance of two horses'lengths was lessened, so that this gelding could not seethe one in the rear, he failed completely to respond. Ac-cordingly these three horses did little to justify the faithwhich their squadron had placed in them. Now a few words on the manner in which horses reactupon the call of their names. We are not concernedwith those that are seldom or never called by name(such as those in the cavalry). I have not discoveredone horse that constantly and unequivocally reacted uponthe mention of its name (though I would not assert thatthere are none that would do so.) I was nearly alwaysable to

convince the owners or grooms, who at first hadmaintained a contrary opinion, that any inarticulate soundwas capable of producing the same effect as the calling



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 191 of the name. What the significance of inflection may be,I am not at all certain. When a certain one of a numberof horses standing in the same stable was called, all ofthem responded by pricking their ears, raising theirheads, or else turning about. For this reason the reac-tion of the horse specifically called lost all significance.Likewise the call which is ordinarily used in lungingwhen the man in the center of the circle wishes the horseto change its gait, or to advance toward him, also provedineffectual as soon as the man inhibited every sort ofmovement. A slight nod, on the other hand, was alwayseffective. Several times I have tried to call horses to me,when they were free and running about in the arena, butwas unsuccessful. After I had given them some sugar,however,

they would always come to me—whether I hadcalled or not—and would then refuse to leave my side.But this is a matter of common observation. I would, however, regard all of these tests as merelyprovisional. In spite of the greatest effort, it was notalways possible to control all the conditions of the ex-periment, and furthermore, the number of tests wouldhave to be materially increased in order to yield anappreciation of the difference due to race, age, and theindividual variation and training of horses But wemay, even now, be sure of one thing. Over aga?nst thecertainty with which horses react to visual stimuli (inthe form of movements perceived), it does not appearthat the formation of auditory associations is greatlyfavored by nature in these animals,—indeed, auditoryassociations are far less common than is generally sup-posed.* Horses compare

very unfavorably with dogs in * AU the authors who have given practical suggestions for the train-ing of horses, whether free or with lunging reins, have great faith in



Clever Hans (the horse of mr. Von Osten) 192 THE HORSE OF MR. VON OSTEN this respect. The latter easily learn to react with a highdegree of precision to auditory signs,—as I learned froma series of experiments which I was enabled to perform.The Osten horse, therefore, does not stand alone amonghis kind in his inferior auditory equipment, as one mightbe tempted to believe at first blush. the efficacy of calls, but usually recommend a mingling of calls andmovements in the way of signs, (thus Loiset," Baucher,72 von Arnim63).It therefore cannot be stated just in how far the calls really effect any-thing. In other cases I am inclined to doubt outright the influencewhich is ascribed to the auditory signs. Meehan74 gives an account ofa horse that was exhibited in London in the early 90's of the last cen-tury. Pawing with his hoof, this horse apparently

was able to countand answer questions in arithmetic, and among other accomplishmentshe was supposed also to be able to understand something of language.In reality, however, he merely responded to cues which were disclosedto the reporter by the trainer. In pawing, the horse was guided bymovements of the trainer, and in nodding or shaking the head he repu-tedly got his cue from the inflections of the man's voice. Is it not prob-able that in this latter case it was the movements which accompaniedspeech that were alone effective in inducing the nod or the shake of thehead, so that the exhibiter was deceiving not merely the public, but alsohimself ? Perhaps we may also doubt the exposition made by the well-known hippologist, Colonel Spohr.7" He tells us that it is easy to trainhorses to raise the left foot or the right foot in response to the com-

mands " Left—foot I " or " Right—foot! " and that it will be the forefoot when one is standing in front of the horse, and the hind foot if onestands near the rear. It cannot be so very difficult, he thinks, even toget the horse to understand thecommands " Left (orright)—fore foot! "and " Left (or right)—hind foot! "—and all without any other aidsbut the spoken words. Should this really be possible without even the slightest kind of designating movement ?------The following case, again, I believe is undoubtedly based upon a misinterpretation. Red-ding76 relates concerning his nineteen-year old horse thathe himself had owned for thirteen years, and had always kept in single hamess,------ that this horse not only understood the meaning of a long list of words,such as: bureau, postoffice, school, churchyard, apple, grass, etc,but he also knew a number of persons by

name, as well as theirplaces of residence. If he were told in advance to halt at a certain resi.



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 193 It is easy to explain the musical accomplishments. Thetones which were played for the horsc, were known toMr. von Osten, since he himself played the harmonica,or when someone else played it, he, Mr. von Osten,could see the stoppers. He then thought of the number dence, he would do it without any further aid from the driver. Forthis reason the happy owner feit certain that the animal possessed ahigh order of intelligence and " that this horse does reason." Whatsources of error were here operative, whethersigns weregiven by meansof reins, or head or arrn movements, could be determined only by acareful examination of the case. And finally we would exercise some reserve in entertaining the sug-gestions for the acoustic education of horses which have come

fromvarious sources. Colonel Spohr 7T whom we have just been mention-ing, thinks that it would not be a difficult matter to get a horseto respond with a walk to one smack of the lips, with a trot to twosmacks, and with a galop to three, and then he could be made toslacken his pace once more into a trot in response to one long-drawn" Pst! " and to stop in response to two. Others have gone even further.Decroix,78 at one time leader in vcterinary affairsin France, conceived theidea of working out a universai language as regards the commands thatare given to horses, in the humane purpose of sparing them the whip.He called it " Volapük hippique." For the commands "go," " right,""left," and "halt," he suggests these: " Hi!" "Ha!" "Hé!"and " Ho!" respectively. From these it was possible to makeeight combinations, such as " Hi! Hi ! " for " Trot! " " Hé ! Hé ! "

for"Left about" (while the single " Ilé " was to mean " Forward, to theleft! ") " Ho ! Ho I " for " JSack ! " etc. Decroix thought that thewhole system could be inculcated in a very few lessons. He even hada medal struck which was to be awarded to the driver or rider whoshould first exhibit a horse, thus instructed, to the Société Nationaled'Acclimatation de France (of which Decroix was president). Eightyears have elapsed since then, but we have heard of no one who hasearned the medal mentioned. In the future greater care will probablybe exercised in the putting forth of such suggestions, and two sourcesof error may be guarded against, viz.: involuntary movements on thepart of the rider or driver, and imitation of the horses amongst them-selves. (One horse, guarded by an experienced rider, may serve ascopy for ten others with inexperienced men in the

saddle.)



Clever Hans (the horse of mr. Von Osten) 194 THE HORSE OF MR. VON OSTEN which indicated the tone in question, and Hans wouldtap it. Thus arose the tale of the horse's absolute tonalmemory. This tale gained much support at the time,from an experience which has been recounted to me bythe well-known composer. Professor Max Schillings.It shows more clearly than any other report how veryconfused were the threads that had been spun in the wholematter. In order to test the horse's musical ability Prof.Schillings played, let us say, three tones upon the accus-tomed instrument. Complying with Mr. von Osten'swish, Prof. Schillings always indicated which three hewas about to play. The horse always tapped them cor-rectly. In order to make a decisive test, Prof. Schillingsthen played, without anyone's knowledge, a note that wasin reality a

third below the one he had indicated to Mr.von Osten. Curiously cnough, Hans tapped, as a matterof fact, the number indicating the note that was actuallystruck, and it was only in the third repetition and aftermany exhortations on the part of the master " to havea care ", that the horse finally tapped the number in-dicating the note Mr. von Osten had in mind and whichin truth was the wrong one. This curious experimentseemed to those to whom Professor Schillings commu-nicated it, to yield conclusive evidence of the horse'sabsolute hearing. As a matter of fact, however, Prof.Schillings had unwittingly, and, contrary to any inten-tion on his part, inspired the horse. Standing, as he did,just behind the right shoulder of the horse, he was ableto interrupt Hans (who had begun to tap in response toa move on the part of Mr. von Osten,) by means of

aninvoluntary movement which did the work of a closingsignal. At the same time Mr. von Osten, likewise stand-ing to the right of the horse and expecting more taps,



Clever Hans (the horse of mr. Von Osten) ij' i—mmm -j--------------- EXPLANATION OF OBSERVATIONS 195 remained perfectly quiet. (This is as it was in the tests,mentioned on page 71, in which, of two experimen-ters, one started the horse tapping, and the other stoppedhim.) Mr. von Osten very probably lost patience afterHans had seemingly given the wrong response twice,and thereupon came nearer to the horse and thus bymonopolizing its attention—so as to exclude Prof. Schil-lings—he was able to get the response so ardentlydesired.* When, in tests such as these, two stoppers • General Noizet 79has Ieft us a story of the middle of the last century,which in essential detail corresponds closely with the one just given.The sc?ne is a French chateau and the hero is—a rapping table, highlyprized on account of the intelligent answers it could give.

Seated aboutit were a number of ladies and at the otlier end of the room sat a Frenchsavant, a member of the Academy. The ladies requested him to put asimple mathematical question to the table, and complying with iheirrequest, he asked for the cube root of 4. None of the ladies who satabout the table knew the solution ; the table unhesitatingly gave 6 raps.This answer was refused as incorrect. The table was asked to tryagain,and again it wrapped 6. For this itwas bitterly reproached. Ilereuponthe questioner, who during the whole time had remained in bis place atthe other end of the room, came forward with the confession that thetable was innocent, that he had made a mistake. He had asked for thecube root of 4, but had really meant to ask for the cube of that number,viz., 64, and the table had as a matter of fact given the first numeral ofthat

number. One is immediately struck by the analogy between this case and thatof Professor Schillings. In both cases those immediately concerned(the women in the one, Mr. von Osten in the otlier) believe that a wronganswer is being given repeatedly. The cause of the error lies in a per-son who seemingly is not concerned with the response. (The French-man asked the question, but did not sit at the table. Professor Schillingssounded the notes, but it was Mr. von Osten who got the horse to tap.)In both instances the questioner asks one thing, but had something elsein mind. (With the Frenchman it was a slip of the tongue ; Mr. Schil-lings did it purposely.) And finally, in both cases the response cor-responds not to the question that has been asked, but to that which hasbeen thought, so that, though seemingly wrong, the responses of both . --- JM



Clever Hans (the horse of mr. Von Osten) 196 THE HORSE OF MR. VON OSTEN were opened and thus two notes sounded, Mr. von Ostenwould count the number of stoppers intervening betweenthe two, and Hans would tap the number. And so arosethe tale of Hans's knowledge of musical intervals.Whenever the two notes were sung or whistled, in whichcase there would be no stoppers that could be counted,then Mr. von Osten, who was quite destitute of musicalknowledge, was at a loss, and also Hans. If, however,the intervening notes were sung, then everything wentsmoothly once more. Major and minor chords wereregularly characterized as " beautiful", all others as"bad", (but even here errors occurred). A musicianhad taught Mr. von Osten these distinctions. The oldman also knew the melodies that were played on thehand-organ. Each one had a number assigned to it, andHans was required to tap the

number of the melody intoken of recognition.—Hans was as ignorant of musicaltime, as he was of melody ,and all attempts to get him tomarch in regular step were utterly futile. A number ofmusical tests were made in the absence of Mr. von Osten.In these Mr. Hahn undertook the questioner's róle, and table and horse were really correct. By way of explanation, Noizetbelieves that he has a case of true thought-transference or "telepathy "f page 10S). The questioner watched with utmost attentiveness the rap.ping of the table, and the women in turn regarded the man. And thus,Noizet believes, the man's thought was transferred to the minds of theothers without the mediation of eye or ear, etc, and hence unvitiated bythe words that had been spoken. I myself prefer another explanation.At that moment in which the rapping arrived at the expected number,the Frenchman executed amovementcharacteristic of release of

tensionand to this the women of the circle reacted. It was not necessary thatthey should be able to account for this afterward, (just as sometimesoccurs in the case of thought-readers80). It is very probable, too, thatthey were not of a very reflective turn of mind anyway. We are war-ranted, I think, in regarding the two cases as identical in kind.



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 197 since he had had musical training, he was aware of whatthe numbers should be, even when he could not see thestoppers of the harmonica, and, therefore, we readily un- ? :i derstand why it was that the horse responded so wonder-fully in his case. The so-called musical ability of horses appears, fromall that is known, to be confined within very narrowbounds. Only one fact is universally accepted, viz.,horses of the military are believed to possess a knowl-edge of the significance of trumpet signals, and are oftensaid to interpret them more readily than the recruits.81Since no experiments had been made along these lines, Iundertook to make a brief test of the cavalry horses men-tioned on page 188. As in the preceding tests, the threeanimals were arranged behind one another with the cus-tomary distance of two horses' lengths

between, and eachwas ridden by his accustomed rider. They were held bythe reins, but received no aid of any kind, either to startthem or to restrain them. A bugle then sounded the vari-ous signals at the other end of the barrack's courtyard.We had been previously assured that the horses wouldcertainly react without fail. But, as a matter of fact, theresult was quite the contrary. Two of the horses did notmove at all, and the third, a thirteen-year old gelding, wasstartled nearly every time and would tear off in a gallop—even though a trot had been sounded. I would not,however, venture to draw any conclusions from resultssuch as these. Many more tests would have to be made,and some of them upon the whole squadron, before ajudgment could be given.* * Frofessor Flügel,*2 basing his statements on an article appearing in" Schorer's Familienblatt " (Berlin, 1890, No.8,p. 128), gives an accountof similar experiments

which were supposed to have been conducted by ? i'



Clever Hans (the horse of mr. Von Osten) 198 THE HORSE OF MR. VON OSTEN I shall now turn to peculiarities of character, highlyhumanized, which have been attributed to Hans. His" sympathies " and " antipathies ", so-called, were noth-ing but erroneous appellations for the success or failureon the part of the respective individuals to elicit responses.He who could procure answers frequently, apparentlystood high in the horse's favor. That Hans shook hishead violently when asked by Mr. von Osten: " Do youlike Mr. Stumpf?", and answered in the affirmative thefurther question: " Do you like Mr. Busch ? ", was noth-ing but a confession—unwilling, to be sure—on the partof the master himself. In the first case the masterthought " no ", in the second instance, " yes ", and the the Zoological Society for Westphalia and Lippe, and presumablyshowed that " the horses of the military do not understand the buglecalls." No

matter how well trained a horse may have been, it wouldnot respond to a signal. This report, however, is due to a mistake.Such experiments have never been made by the society mentioned, so Iam told by its director, Dr. Reeker. Nor do I know of any one elsewho has made experiments of this kind. However, Professor Landois,88the eminent zoologist, now deceased (founder of the scientific societymentioned), tested four circus-horses for their musical abiiity and spe-cifically for their sense of musical time. He arrivés at the conclusion thathorses "have no feeling for time, whatsoever." With but few ex-ceptions,84'85 all experts to-day are of the same opinion. Horse-trainers,especially, are universally agreed on this point. It is easy to see in anycircus performance that it is not the horses that accommodate them-selves to the music, but that the music accommodates itself to them,and that the trained horses86 are

induced to do their artistic steppingonly by the aids given by their riders. Furthermore, all these horses are trained without the use of music.---------It would therefore appear that the time had arrived when the tales of the dancing horses of the Sybaritesought no longer to gain credence. Two Greek writers, Athenaeus87and ^?lian,9" teil us that the inhabitants of Sybaris, far-famed for theirluxurious habits, had trained their horses to dance to the music of flutesduring their banquets. Building upon this, the men of Crotona, in oneof their campaigns against the Sybarites, ordered the flute-players to



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 199 two thoughts were accompanied by the correspondinghead movements, to which Hans responded mechanically.Hans appeared to be well-disposed toward me, but evi-dently because I always rewarded him liberally when heanswered correctly, and I did not scold him when hisresponses were wrong, as did Mr. von Osten and Mr.Schillings, who instead of seeking the cause within them-selves, were always ready to rebuke Hans for his con-trariety and fickleness. The horse did not show, in sofar as can be judged at all, any real affection for hismaster. On the other hand it would be unwarranted tosay that, in spite of all rewards, he developed a grudgeagainst all those who bothered him with instruction andexamination. Shortly after the close of our experimenta- play the tunes familiar to the Sybarite horses. Immediately the well-trained

steeds began to dance, thus throwing the whole Sybarite armyinto confusion, and the men of Crotona won the day. (The same storyis toldln more detail concerning the horses of the inhabitants of Cardia.Both accounts, somewhat mixed, are to be found in Julius Africanus,89a writer of the third century of the Christian era.)—In recent years aFrench veterinary surgeon, Guénon,90 experimented on the effect ofmusic upon the horses of the military. He entered their stalls, playingupon a flute, and noted their behavior. Four-fifths of the animals, hesays, were deeply moved, yes, delighted, even, ("charmes." One inter-preter 91 calls it a case of hypnosis !). This emotional excitement wasexpressed—somewhat unaesthetically—by the dropping of excrementa.Guénon characterizes the feeling-state of these animals as being a mix-ture of pleasure and astonishment, of satisfaction and excitement(" mélange de plaisir et

d'étonnement, de satisfaction et de trouble.")He also asserts that the horse's musical taste is similar to our own. ButI can find nothing in his whole exposition which might prove this. In-deed there is nothing that could be interpreted as anything other thana purely sensuous effect upon the horses. I may go a step farther andsay that thus far the sense of music, i. e., understanding of melody,harmony and rhythm, has not been shown to exist in any animal. Someanimals may, hovvever, be susceptible to the sensuous pleasantness ofthe tones themselves.



Clever Hans (the horse of mr. Von Osten) 200 THE HORSE OF MR. VON OSTEN tion it happened that Hans severely injured his groom bya blow in the face. Yet this man had always been verygentle with the horse and had been forbidden by Mr. vonOsten to make Hans solve any problems for him. Ex-perts assure me that we have here to deal, not with acase of " moral insanity ", but with a very common ex-perience,—although this view will probably be cavilledat by enthusiastic lovers of horses. The work of soexcellent an expert as Fillis,92 for instance, bears us outin this respect. The horse's supposed fickleness was nothing but atoken of the fact that even those who were accustomed toworking with him, did not have him completely in hand.(They simply did not understand how to obtain correctresponses from the horse.) It of ten happened that in theevening, when it had become so dark that the movementsof Mr. von Osten could no

longer be seen, Hans had tosuffer bitter reproaches because he made so many errors.That, in truth, he never was stubborn and that the causeof failure really lay in the questioner, is shown by thefact that the mood, for which he was reproved would dis-appear the moment the questioner voluntarily controlledthe signals. We may add that there was no basis for theassumption that " he had an uncommon, finely constitutednervous system " or was possessed of a " high degree ofnervousness ". Both these phrases were often mentionedby way of explanation. Hans was restive, as horses usu-ally are. And besides, he lived a life so secluded (hewas never allowed to leave the courtyard) that as a resulthe was easily disturbed by strange sights and sounds.There was not the slightest tracé of the clinical symptomsof neurasthenia—on the contrary he gave the impression



Clever Hans (the horse of mr. Von Osten) EXPLANATIÓN ÓF OBSERVATIONS 201 of perfect health,—which was curious enough when weremember his rather unnatural mode of life. Hans's stubbornness was a myth. He was suspected ofit whenever the same error occurred a number of timesin succession, i. e., when the questioner did not properlyregulaie his attention (page 146) or when he was beingcontrolled by " perseverative tendency ", mentioned onpage 149. Mr. Schillings, who has provided me withmaterial here as elsewhere, relates the following episodewhich occurred on one such occasion. To one and thesame question put alternately by Mr. von Osten and Mr.Schillings, Hans responded correctly, with two taps, tothe former, and just as persistently incorrectly, with threetaps, to the latter. After Mr. Schillings had suffered thisto occur three times he accosted the horse peremptorily:" And now are you going to answer

correctly ? ". Here-upon Hans promptly shook his head, to the great merri-ment of all those present. (Mr. Schillings had, with noaccounted reason, expected a "no".) Hans was calledwillful whenever the same question was successively an-swered by different responses, as frequently happenedwith the increasing tension that characterized the highnumbers (page 145). He was also regarded as stubbornwhen no reply at all was forthcoming, as in the tests withthe bunders. Hans's supposed distrust of the questioner, when thelatter did not know the answer to the problem, is noth-ing but a poor attempt to account for the failure of thosetests. Hans's distrust of the correctness of his own re-sponses was supposed to be evident from his tendency tobegin to tap once more if, after the completion of a task,the questioner did not immediately give expression to



Clever Hans (the horse of mr. Von Osten) 202 THE HORSE OF MR. VON OSTEN some form of approval or disapproval—just as a school-boy begins to doubt his answer if the teacher remainssilent for a short time. In terms of the results of ourexperimentation this would mean that whenever the ques-tioner did not resumé the erect posture, after Hans hadgiven the final tap with the left foot, then the horse wouldimmediately begin once more to tap with the other foot(page 61). As the evil characteristics, so, too, the good. Thus, hisprecipitancy, which was supposedly evidenced by his be-ginning to tap before the questioner had enunciated thequestion, was nothing but a reflection of the questioner'sown precipitancy in bending forward (page 57). Neverdid Hans evince the slightest tracé of spontaneity. Henever spelled. of his own accord, anything like " Hans ishungry," for instance. He was rather like a machinethat

must be started and kept going by a certain amountof fuel (in the form of bread and carrots). The desirefor food did not have to be operative in every case. Thetapping might cnsue mechanically as a matter of habit—for horses are to a large extent creatures of habit. Thislack of spontaneity could hardly be reconciled with thehorse's reputation for cleverness. It would not be neces-sary to touch upon the signs that were supposed to be-token genius: the intelligent eye, the high forehead, thecarriage of the head, which clearly showed that " a realthought process was going on inside",—all these, wesaid, would not need mentioning, if they had not beentaken seriously by sober-minded folk. If there is a reportthat Hans turned appreciatively toward visitors whomade some remark in praise of his accomplishments,—itis evidence only of the observer's imaginativeness. Turning from a consideration of the horse to that of



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 203 the persons experirnenting with him,* the first and mostimportant question that arises is this: How was it pos-sible that so many persons (there were about forty) were * I cannot enter upon a discussion of the latest psychological prob-lems, here involved, partly because that would take us beyond the pur-pose of this monograph, and partly because they are still moot questionsand hence not suited to popular treatment. Briefly though, they arethese : What is the nature of the relationship between cognitive andaffective States on the one hand and involuntary, (so-called expressive)movements on the other? Is this connection an external thing, as itwere, an association arising as a habit formation, or does every ideapartake essentially of a motor cliaracter ? Do purely cognitive statesgive rise to such movements, or does the

movement impulse dependmore particularly upon the affective consciousness accompanying thecognitive states ? And in how far do given kinds of expressive move-ments depend upon certain ideational types (c.f. page 95) ? Thus,what is the influence of the visual image upon the gestures for " up,"" down," etc. ? And then, are these involuntary movements, when not noted, truly unconscious, or merely not attended to,------in other words, are they beyond the pale of consciousness or merely " at the fringe ? "The various writers speak almost without exception of unconsciousmovements in the strict sense of the term. My own introspections, how-ever, have led me to doubt whether they are quite unconscious. SinceI have attamed some practice I am able to describe in detail (underconditions of objective control) my involuntary movements, no matterhow slight, even clown to mere muscular tensions. None of my

sub-jects, however, lias as yet suixeeded in this. It is 110 very easy matterto be on the lookout for some unknown movements which might even-tually occur, while attemptlng to concentrate attention.to the utmostupon a certain definite ideational content, for this very dividing ofattention effects a decrease in the force of the movement, and thusmakes it all the more difficult to discover. Krom my own experience,however, I am inclined to believe that these movements are not uncon-scious, but merely unattended to, in other words, we have a narrowingdown of the apperceived content within certain limits, but not a narrow-ing down of consciousness, (much less a " splitting " of consciousnessor of personality as the thing unfortunately lias sometimes been called).In order, however, not to be guilty of premature judgment, I haveavoided the terms " unconscious " and " unattended to," and chose ex-pressions which

leave these finer distinctions untouched.



Clever Hans (the horse of mr. Von Osten) 204 THE HORSE OF MR. VON OSTEN able to receive responses from the horse, and many ofthem on the very first occasion ? The answer is not hardto find. All of these persons came to the horse in verymuch the same frame of mind—which found a similarexpression in all, in both posture and movements. Andit was these motor expressions of the questioner (asidefrom the signs for " yes " and " no ", which I believe Ihave adequately explained on page 98), that the horseneeded as stimuli for his activity. The next question that arises is: why did only a fewpersons receive responses regularly from Hans, whereasthe greater number were favored only occasionally ?What was the selective principle involved? The answeris, that the successful person had to belong to a certaintype, which embodied the following essential character-istics. 1.  A certain measure of ability and

tact in dealing withthe horse. As in the case of dealing with wild animals,such as the lion, etc, Hans must not be made uneasy bytimidity in the questioner, but must be approached withan air of quiet authority. 2.  The power of intense concentration, whether in ex-pectation of a certain sensory impression (the final tap),or in fixing attention upon some idea-content (" yes"," no ", etc). It is only when expectancy and volition arevery forceful, that a sufficiënt release of tension can en-sue. This release of tension is accompanied by a changein innervation and results in a perceptible movement.And it was only when the thought of " yes ", or " up ",etc, was very vivid, that the nervous energy would spreadto the motor areas and thence to the efferent fibers, andthus result in the head-movement of the questioner.



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 205 From infancy we are trained to keep all of our volun-tary muscles under a certain measure of control. Duringthe state of concentration just described, this control isrelaxed, and our whole musculature becomes the instru-ment for the play of non-voluntary impulses. Thestronger the customary control, the stronger must thestimuli be which can overcome it. The steady unremit-ting fixation, which resulted in the horse's selection ofthe cloths, also involves a high degree of concentration. 3.  Facility of motor discharge. Great concentrationwas necessary of course, but not sufficiënt. Persons inwhom the flow of nervous energy tended to drain offover the nerves leading to the glands and the vascularsystem might betray great tension, not so much by move-ments as by a flow of perspiration (we have many excel-lent examples of this given

by Manouvrier) 93 or by aviolent beating of the heart, blushing and the like,—inshort, by secretory and vasomótor effects. Or it is notinconceivable that long dealing with very abstractthoughts might have weakened the tendency of overflowto other parts of the brain, and that therefore the entiredischarge is used up in those portions of the brain whichare the basis of the intellectual processes. But if expres-sive movements occur, the motor pathways must be par-ticularly unresisting in order to take up the overflow ofpsychophysic energy. This is the necessary conditionfor obtaining the tapping and the head movements on thepart of the horse, although for the tapping there is stillone other circumstance necessary: viz., 4.  The power to distribute tension economically—i. e.,the ability to sustain it long enough, and to release it atthe right moment (after the manner of the curves de-



Clever Hans (the horse of mr. Von Osten) 2o6 THE HORSE OF MR. VON OSTEN scribed on page 93), and to control properly the un-avoidable variations which will occur.* * The mental state just described is probably essentially the same asthat of the spiritualistic " mediums" when theyare occupiedwith table- rapping and table-moving. In both'cases concentration is very intense,----- in other words, the field of attention is limited. V/e saw that this statenot only favors the tendency toward involuntary movement, but on ac-count of the absorption of the individual's attention by a certain limitedcontent, the person will be unaware of the voluntary movements asthey occur. And we are not necessarily here dealing with neurasthenie,hysterie, or other diseased nervous conditions. In the case of table-rapping there are movements of the hands, in our case there are thoseof the head. Our head, balanced as it is upon the cervical

vertebralcolumn, is continually in a state of unstable equilibrium and thereforepeculiarly susceptible to movement-impulses of everykind. But I couldinduce not only movements of the head, but also of the arms and legs,and this by having the subject assume a posture which enabled him tohold arms or legs in as unstable a position as possible. He mightstretch out his legs horizontally before him, orhe could raise them ver-tically upward as in the hand-stand in gymnastic work. An extractfrom a treatise by Count A. de Gasparin,94 which appeared about themiddle of the last century, may serve to show how close the corres-pondence between the two processes, that of getting the table to rapand that of causing Hans to respond, really is. The report of thiswriter, based upon the dutailed record of his tests in table-moving andtable-rapping, closely parallels in many minute detail the observationswhich were made in thecourse

of our experimentation with Hans. Thecase is all the more remarkable when we bear in mind that this writerdid not seek the cause of the phenomena, as we did, in involuntary move-ments, but thrusting aside this explanation, he posited the cause in theagency of some mysterious fluid. It may not be amiss to say that thisas well as most other references wereconsulted afterthe present experi-ments and introspections had been completed. Of the page referencespreceding the following citations, the first always refers to the page inthe Fretten original, and the other, enclosed in brackets, to the parallelpassage in the present monograph. P- 49 [3'J- Some questioners are especially suitable (" experimenta-teurs hors ligne "), but in their absence, other persons may also operatesticcessfully (" Ie succes, quoique moins brillant alors, n'est pas impos-sible.")



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 207 The experience of a number of practical men, whohave had much to do with horses and yet achieved but P. 25 [229]. Hut even the most suitable questioners do not alwayssucceed equally well (" les plus sürs d'eux-m?mes ne reussissaient paségalement tous les jours.") P. 42 [151]. When the questioner is in any way indisposed, themeasure of success is also less. P. 91 & 87 [150]. The Questioner must first get into the sweep ofthings (" en train "), and once he has done so, all interruption what-soever must be avoided. P. 91 [93]. Unless there is sufficiënt tension on the part of the ques-tioner, the test will fail. (" La volonté est-elle absente, rien ne bouge.") P. 210 [93]. When there is too low a degree of tension, then toogreat a number will be tapped (" si votre volonté ne les [les tables] ar-r?te pas au moment ou se termine Ie chiffre

pensé, elles continuerontindéfiniment.") P. 31 [93]. Put too great concentration of attention will also producefailure ("s'il n'arrivait.... de désirer trop fortement Ie succes et dem'impatienter en cas de retard, je n'avais plus aucune action-sur latable.") P. 36 [151]. If the proper mood (" entrain habituel ") is wanting andthe tests are unsuccessful, it is best not to attempt some new and diffi-cult experiment, but to turn to some that are simpler and more enter-taining (" La table obéissait mal; les coups étaient frappés mollement et comme a regret.....Alors nous avons pris un parti dont nous nous sommes bien trouvés ; nous avons persévéré, et persévéré gaiement;....nous avons écarté la pensee des tentatives nouvelles, et insist? sur lesopérations aisées et amusantes. Apr?s un certain temps les disposi-tions étaient changces, la table bondissait et attendait a peine nos com-mandements.") P, 199 f41, 90]. It is not necessary to

enunciate the questions aloud(" On est convenu que celui qui commanderait ne prononcerait pas ahaute voix Ie nombre de coups, mais se contenterait de les penser, apr?sles avoir communiqués a 1'oreille de son voisin. Eh bien ! la table aobéi. Il n'y a jamais eu la moindre erreur.") P. 199 [64 ff.]. The large numbers are tapped more rapidly than thesmall ones (" la table a indiqué notre age tel qu'il était dans notre es-prit, se hatant m?nie de la maniere la plus comique lorsque Ie nombredes coups a frapper était un peu considérable.") P. 210 [35 ff.]. Tests in which " procedure was without knovvledge "



Clever Hans (the horse of mr. Von Osten) 208 THE HORSE OF MR. VON OSTEN very modest success with Hans, goes to show that it isnot always the Iack of sufficiënt authoritativeness, men-tioned under heading i that is the sole cause of failure,as has been claimed so often. That the horse was, to acertain degree, influenced by this element of authority isshown, however, by the following incident. A certaingentleman, when alone in the courtyard with Hans, re-ceived responses only so long as I (concealed in the barn)kept the barn-door open just a little, so that my presencecould be known to the horse. As soon as I closed thedoor, Hans refused to respond to the gentleman. Thosewho possessed sufficiënt power of concentration and therequisite motor tendency—the two characteristics men-tioned under i and 2 above,—were able to obtain re-sponses from the horse without any previous practice.Practice

merely effected a more economie distribution ofattention, so that the larger numbers especially weremore successful as a result (pages 68 and 89). Thosewho were lacking in either of the characteristics men-tioned under 2 and 3 would not be aided even by thegreatest amount of practice, as is shown by the case men- failed completely (" Les tables ne rév?lent pas ce qui n'est pas dans lapensee et dans la volonté de 1'expérimentateur; quand on veut lescharger d'autre chose que d'obéir comme des membres, on arrive a deserreurs continuelles.") P. 28, 29, 217 f72]. When of two experimenters each tries to getthe horse to tap a different number, then that one who is the better ableto compel the animal's attention, will be the successful one. (" L'un veutfaire prévaloire un chiffre pensé plus considerable, l'autre un chiffrepensé moins considerable .... Eh bien : 1'opérateur Ie plus puissant1'emporte." " Ainsi A est

chargé secr?tement de faire frapper 25coups, B est chargé secr?tement de 1'arr?ter a 18; A 1'emporte, et les 25 coups s'ach?vent___ On fait maintenant 1'inverse : Best chargé secr?tement de faire frapper 13 coups; A est chargé secr?tement de1'arr?tei a 7; A 1'emporte encore et Ie chiffre 7 ne peut ?tre dépassé.")



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 209 tioned in Supplement III (page 255).—That many in-dividuals were at first successful but were later unableto get any successful responses, is to be accounted for bythe fact that the power of concentration, at first present,later rapidly disappeared. This temporary increase inthe power of doing mental work was first investigatedexperimentally by Rivers and Kraepelin,95 and was calledby them " Antrieb " and aptly likened to the first pull ofa team of horses in starting off. This, too, explains anexperience which befell a number of the horse's visitors,who later described it to me. Wishing to utilize a mo-mentary absence of Mr. von Osten, they excitedly put ahasty question to Hans, and with amazing regularityreceived correct responses.—Besides Mr. von Osten, Mr.Schillings and myself, not many were always able to in-duce Hans to

bring the colored cloths or to execute thehead movements. It was easy, on the other hand, to gethim to nod. Therefore there was some truth m Mr. vonOstens' assertion, that Hans would be unable to answera difficult question if he had not previously indicated bymeans of a nod that he had grasped its import. Thosewho were not concentrating sufficiently, would not lookinto Hans's face, when he was expected to nod, andwould not bend over, when Hans ought to begin tapping—such persons could not, therefore, since they did not in-duce Hans to nod, elicit the tapping. I, myself saw the" no" successfully elicited only in the case of Mr. vonOsten, Mr. Schillings and Mr. Hahn; the "right" and" left" only in the case of the former two. It must re-main uncertain whether this failure on the part of other-wise suitable persons to elicit the responses for " right"and " left " was due to their accompanying these ideas bymovements

of the eyes instead of by movements of the



Clever Hans (the horse of mr. Von Osten) 210 THE HORSE OF MR. VON OSTEN head, (page 106). For unfortunately it was not possibleto make special tests to discover whether Hans reacted toisolated eye movements. There is, however, more thanone reason why I would doubt this. Taken all in all,there were but few persons who were entirely represent-ative of the type described (c. f. page 31)—they werethose who are commonly characterized as being of a livelytemperament and strongly impulsive. Thus Hansacquired a reputation for " Einkennigkeit", that is, hewould accustom himself only to certain persons. Sucha reputation was hard to reconcile with his much praisedintelligence. In closing, just a word on the influence of the publicthat was present. As was shown on page 69, the publicin general did not influence the horse in his reactions.The effect upon the questioner, however, was unmistak-able, and worked in a twofold

manner. On the one handthe questioner's zeal was increased and with it the ten-sion of concentration. On the other hand, it introducedan element of diversion, and attention was divided be-tween the horse and the spectators, and thus concentra-tion suffered. If the disturbing effect was slight, as inthe case of Mr. von Osten, then the favorable influenceexercised by the presence of the public outweighed theun favorable. Mr. von Osten was, for that reason, of tenparticularly successful when working in the presence ofa large body of spectators. This was noted by many andwas ascribed to the ambition of the horse. When, how-ever, a person was easily diverted, as was Mr. Schillings,then the presence of the public had a less fortunate effect. This, then, completes my explanation of the factsgleaned from observation and experimentation. It ac-complishes all, I hope, that may be expected of an ex-



Clever Hans (the horse of mr. Von Osten) EXPLANATION OF OBSERVATIONS 211 planation. All the known achievements of the horse, allthe successes and failures of the questioner, have been re-duced to a single principle; no secondary hypothesis hasbeen invoked, and but slight place has been given to theelement of chance. Nevertheless, it may not be out ofplace to forestall two objections which might possibly beraised. First, some may assert that it was through ourexperimentation that the horse became mechanized andincapacitated as regards conceptual thinking; that form-erly he really could solve arithmetical problems, and onlylater developed the very bad habit of depending upon thesigns which I gave him. This objection is to be refutedin that I did not originate these signs, but first noted themin Mr. von Osten, himself, and in that Hans still worksas faithfully as ever for Mr. von Osten. I have learnedfrom many trustworthy

witnesses that the horse still con-tinues to give brilliant exhibitions of his " ability ". If,on the other hand, anyone should assert that it was onlywith us that Hans reacted to movements, but that withhis master he really thought and still thinks, then I mustask for proof. This latter argument is by no means veryoriginal. When Faraday in 1853 proved experimentallythat "table-rapping" is the result of involuntary move-ments on the part of the participants standing about thetable, the spiritualists asserted that his experiments hadnothing in common with their own proceedings, becausehis subjects (who by the way, had been up to that timefirm believers in table-rapping) probably did move thetable, they said, while they (the spiritualists) do no suchthing.98



Clever Hans (the horse of mr. Von Osten) CHAPTER VI GENESIS OF THE REACTION OF THE HORSE In the preceding discussion we have regarded theachievements of the horse as well as Mr. von Osten'sexplanation of them, as matters of fact. Let us now con-sider the question: How did the horse come by theseachievements, and how did its master arrive at his curi-ous theory in explanation of them ? Did he indeed seekto instill in the horse's mind the rudiments of humanculture through long years of painstaking instruction inaccordance with the method described in Supplement I(page 245) ? If that is the case, then, of course his hoped-for success was only seeming, not real. Or did he, as somany critics aver, systematically train the horse to re-spond automatically to certain cues, and propound histheory merely for the purpose of misleading the public?There might possibly be another alternative, viz.: wasthere a mixture of

instruction and of training to respondto cues? The production of the horse's achievements would notrequire a great deal of explanation, if it were a case ofmere training for the purpose of establishing certain re-sponses to certain cues. It might be desirable, however,before deciding in favor of one of these possibilities, toindicate briefly the process of development, as it mightoccur, if the point of view is taken that bona fide instruc-tion was given. 212



Clever Hans (the horse of mr. Von Osten) REACTION OF THE HORSE              213 This development would probably be as follows:—Mr.von Osten, as the result of theoretical speculation or of amisinterpretation of the facts of experience, having ar-rived at the conclusion that the horse possessed extraor-dinary capacity, finally undertook to instruct a certainhorse for a period covering three years. This one hav-ing died, he, nothing daunted, undertook the education ofanother one. What it was that influenced this oldteacher of mathematics to deprive humankind of the bene-fit of his extraordinary pedagogical ability and love ofteaching, we do not know. It may be that he had hadbitter experience in that line, or again, mayhap the new-ness and tremendousness of this other task stimulatedhim. His first problem must have been to arouse the in-terest of the animal in this process of education. It washardly to be believed that Hans would

eagerly coöperatein a process which promised to yield him no immediatebenefit. The teacher sought to overcome this lack of im-mediate interest by the means of rewards. To Hans thesweet carrot was as toothsome a bite as candy is to thechild. And since the horse was furthermore kept on lowrations on account of the relatively low amount of physi-cal exercise he took, the anticipation of the carrots wasdoubly enticing. The first thing that Mr. von Osten sought to teach thehorse, according to his own statement, was the significanceof the names of colors and of the spatial directions suchas " up ", " down ", etc. In the case of children thereis a simple test by means of which we may discover ifthey have put any content into these words. The test is:Do they, themselves, use them correctly? Do they callthe blue, blue, and the red, red? Since the horse couldnot speak, his instructor had to give him some means by



Clever Hans (the horse of mr. Von Osten) 214 THE HORSE OF MR. VON OSTEN which he could make himself understood. He taughtHans to approach the colors and select the cloth of thecolor wanted. He also taught him to make those move-ments of the head or body which correspond with theexpressions: " up ", " down ", etc. First of all, Hans had to be taught to bring the cloths.Then began the pointing out of the different colors, ac-companied each time by their proper names. It is veryprobable that at first Hans had to be led each time to eachseparate colored cloth and taught to raise it or to touchit with h is nose. Later, Mr. von Osten, after having pro-nounced the name of the color, remained at his place,with his head and body directed to the cloth in questionand gazing intently at it, in order to see whether or notthe horse was pointing out the right one. NaturallyHans would, at first, fail a hundred times where he wouldsucceed but once, but

since the horse would receive theanticipated reward in case of success, he gradually be-came conscious that this reward was attached to execu-tions which had some special mark. This special markwould be expressed in human speech by the statementthat the horse would go in the direction indicated by theposition of the instructor's body. For Hans, of course,this would not take the form of an abstract statement,but simply of a definite way of seeing and of going and acorrelation of the two in a certain definite manner,—thewhole being a process, the elements of which remainedunanalyzed and unaccounted for by Hans. Owing to theposition of the eye, it was possible for him to keep hismaster within his field of vision, while he was approach-ing the cloths. And only when he had correlated his ap-proach in a certain definite manner with his visual per-ception of the master, i. e., only when he had feit his way,



Clever Hans (the horse of mr. Von Osten) REACTION OF THE HORSE              215 as it were, along the latter's line of vision, did he receivehis reward. A sufficiënt number of repetitions was allthat was necessary to establish an association in thepsychological sense of the term. In the same manner,dogswill learn, as was indicated on page 177, to bring anobject upon which the master has fixed his gaze, it mat-tering little whether or not the name of the object beenunciated. There is only this difference, that, in thecase of the dog it is not possible to keep the image of themaster within the field of vision; but neither is it neces-sary, for he has recognized the object bef ore he hasstarted for it. We must remember, however, that it doesnot simplify an attempt at explanation to assume that Mr.von Osten consciously trained the animal to respond tocertain bodily pósitions of the questioner. For, even inthis case, it would be necessary to explain how it

was pos-sible for him to train the horse to heed the cues.—In thecourse of time, the instructor may have noticed that when-ever he moved during the course of a test the horse in-variably failed. But he may have regarded this merely asan incidental distraction and afterward was careful to re-main quiet. As soon as he increased the number of clothsupon the floor, it was no longer possible for him to givethe horse such accurate directive signs, and the numberof errors consequently increased. Ascribing them to theinattentiveness of his pupil, he sought to encourage himby such calls as " look out ", " look there ", " see there ",believing that, thus, he was directing the horse's attentionto the desired color. Without understanding the mean-ing of the calls, Hans learned, however, to keep movingjust as long as the calling continued, for if he did this hewas regularly rewarded. An association was establishedbetween the call and the impulse to move on.

And with



Clever Hans (the horse of mr. Von Osten) 2i6 THE HORSE OF MR. VON OSTEN these two associatkms established, Hans gave the impres-sion of having grasped the meaning of the color terms. The origin of the proper movements in response to theterms " up " and " down " may be explained by the factthat the movements themselves were practised in apurely external fashion. Thus, whenever the word" left" was pronounced, the horse's head was pulled tothe left by means of the bridle or the reward was held offto that side. Later, Mr. von Osten, who looked expect-pectantly at the horse's head, whenever he pronounced theword would unconsciously move his own head in the di-rection in which he desired the horse to turn. This isquite in accord with the words of Darwin to the effect thatwhenever we wish an object to move in a certain direc-tion it is well-nigh impossible for us to inhibit an uncon-scious, involuntary movement in that direction. Proof

forthis may be found on all sides, in daily experience.97Imagine, for instance, the strain sensations of the bowleror billiard player as he follows the moving ball. It is im-possible to decide whether Mr. von Osten, consciouslycontinued to image the head movements which he ex-pected the horse to make or whether these anticipatoryimages later remained below the threshold as was alwaysthe case with Mr. Schillings and myself (see page ioo).But this question is of little significance, for even assum-ing that he always thought of the movement he expectedon the part of the horse, this by no means itnplies that hewas conscious of the movements on his part, which wereassociated with the thought process. Everything up to this point might be explained as theworking of simple memory association, but when wecome to problems in counting and arithmetical calcula-tion, we are in the field of conceptual thought. Here,



Clever Hans (the horse of mr. Von Osten) REACTION OF THE HORSE              217 again, it was necessary for Mr. von Osten to invent asuitable means of expression for the horse, and once morethis had to be borrowed from the treasury of gesture-language. Tapping with the hoof was naturally hit uponas one of the normal, expressive movements of the horse.This has long been used by trainers, in preparing horsesfor show purposes. The method used in training thehorse to make this response is of no import, whether itwas by touching his foot with the hand, or tapping hisleg, or by any other means. Tt is possible that many will declare, as being non-sensical, any attempt to introducé number-concepts * intoan animal's mind, because the necessary motor basis islacking. We will not, just at this point, stop to discusswhether or not it was not possible to develop number-concepts from purely auditory or visual representations.It is evident, however,

that Mr. von Osten believed thata motor basis of some sort was essential. In the case ofman this basis is found in the enunciation of the numbernames (or in the manipulation of the fingers). Mr. vonOsten seemed to think that he was justified in assumingthat, even in the case of the horse, some form of innerarticulation of the word-sounds was possible;—at thesame time, in so doing, he did not blink at the psycho-logical difficulty of this hypothesis. The tapping of thefoot was to be regarded merely as the expression of theprocess of inner counting, but not as the motor basis ofthe process. For this latter purpose tapping would bequite inadequate, for the number complexes which arisein the summation process of counting, could not be dif- •The author intends to talce up the problem of counting, so-called, onthe part of animals and of the principle involved, in another work soonto be forthcoming.



Clever Hans (the horse of mr. Von Osten) 218 THE HORSE OF MR. VON OSTEN ferentiated by mere tapping with the foot, any more thana child could learn to count by employing only one finger.Mr. von Osten evidently imagined the process was some-what like this: Whenever Hans was about to count 5, hewould enunciate inwardly the numbers from 1 to 5, andwould accompany each word with a tap of the foot.Since, furthermore, wooden pins and balls could be used—as in the case of children—for giving visual content inlearning the significance of the number-terms, it seemedas if all the conditions necessary for the formation ofnumber-concepts were supplied. However, the most es-sential thing had to be presupposed, viz.: that the horsevirtually possessed the general power of forming con-cepts,* and that all that had been lacking was the suitableconditions for its development. Mr. von Osten heldtenaciously to this conviction, and it was this

convictionthat was the basis for the infinite patience with which thetests had been pursued. To come now to the learning process itself;—we mayassume that, at first, whenever the horse began to tap inresponse to commands, he would receive a reward for thispurely mechanical feat. Wooden pins were then plantedon the ground and designated as: one, one two, etc, and * There are some who believe they are warranted in concluding theopposite from the structure of the arimal's brain alone. We may saythat the brain of the horse, compared with that of the ape, or even thatof the dog, represents a relatively low type of development. But owingto the rapid changes in the views, often contradictory, concerning thenature of the nervous structures and processes underlying the thoughtprocess, any conclusion based on such views would be premature. Forthis reason we cannot agree with the French physiologist who wasdissecting the brain of a horse and,

struck by its smallness of size, ex-claimed: " When I saw your proud look and beautiful neck, I hesitateda moment before mounting upon your back. But now that I have seenhow small is your brain, I no longer have any qualm about using you." "



Clever Hans (the horse of mr. Von Osten) f REACTION OF THE HORSE              219 each time someone would raise the hörse's foot as manytimes as the count demanded (see Supplement I). ThenMr. von Osten would take his stand at the horse's sideand would command him, let us say, to tap 3. Hansnoting merely (from his master's position) that he wasexpected to tap, would begin. The instructor, who hadbent forward in order to watch the horse tapping,* wouldinvoluntarily straighten up again at the third tap, withoutbeing conscious of it and quite unaware that he was thusgiving a signal. The horse would be startled, and some-times he would immediately cease tapping and sometimesnot. But it was only in the first case that he would re-ceive a reward. Thus, unknown to the instructor, anassociation became established between the sight of theupward jerk of the instructor and the act of ceasing totap. To be sure, the animal would receive sundry

visualimpressions from the wooden pins set up before him andthe auditory stimulations of the spoken number names, onthe basis of which, the concepts were to be formed in hismind. But in this chaos of visual impressions (at timesthere were two wooden pins, then three, then four, some-times there were the pins, at others, the balls of the count-ing-machine)—and in the babel of word-sounds—whichevidently meant nothing but noise to him—amidst all thisthere was but one constant element: the final movementof the instructor's body. The moment the horse reactedto this, he would receive the tidbit at the hands of hisoverjoyed master, and thus he became more and more ac-customed to attend to this jerk, even af ter it had grad- * This natural and close connection between the process of attentionand the movement toward the object attended to is clearly expressed inour English and French terms, derived from the Latin " tendere ad—,"to- reach

toward—.



Clever Hans (the horse of mr. Von Osten) 220 THE HORSE OF MR. VON OSTEN ually decreased in scope. And the reason again, why thisjerk tended to become less pronounced was that the testswere gradually becoming more and more successful. For,corresponding to the degree in which the horse began toreact properly, the instructor's tenseness and excitementtended to decrease, and with this decrease of the emo-tional element in the man's consciousness, the accompany-ing non-voluntary, expressive movement gradually be-came less pronounced until it attained that extraordinaryrefinement which it possesses to-day. We noticed also,that whenever the horse, for any reason, had to be trainedanew, Mr. von Osten's movements would, on the whole,become somewhat more gross, as for instance after thetests

with the blinders. There is not a shadow of adoubt that this increase in the movement's extent was en-tirely unintentional, since the horse could not see his mas-ter at all on account of the blinders which had beenattached to the trappings. In the same way it is possible to explain the details.Mr. von Osten himself said that at first Hans had tappedat times with his left foot, at times with his right, justas he pleased. But later his master taught him to taponly with the right. Whenever he began with the left,Mr. von Osten would immediately interrupt him, and hewas allowed to add only a final tap with his left foot.Thus, this additional tap which was sometimes made withthe left foot was but the vestige of an earlier rudimentaryhabit. The signal for it was the stooping posture in whichthe master remained after the head-jerk had been

made.Whenever Mr. von Osten had given Hans a small numberto tap, he would bend forward only a little. But whenhe expected a larger number he would bend forwardsomewhat more, owing to the desire to observe the tap-



Clever Hans (the horse of mr. Von Osten) REACTION OF THE HORSE              221 ping more carefully. From the slight inclination of themaster's body the horse would get the cue that he was ex-pected to tap for a short time only, by the greater de-gree of inclination he would know that he was to tap fora longer period. In the second case he tapped rapidlyand did not raise his foot as high from the ground—evincing a regard for the saving of energy, which maywell be attributed to a horse. And thus arose the con-nection between the degree of inclination of the in-structor's body and the horse's rate of tapping. So, now that the ability to count and solve problemshad become fixed—as the old gentleman thought—he be-gan to instruct the horse in other branches. Since every-thing had been translated into terms which

were to beexpressed by means of tapping with the foot, and thusreally put into terms of number—which was perhapsnatural for an old teacher of mathematics—the samemechanism was involved in these accomplishments as inthose of counting, etc. Mr. von Osten saw the animal'sintelligence steadily increase, without having the slightestnotion that between his words and the responsive move-ments of the horse, there were interpolated his own un-conscious movements—and that thus instead of the muchdesired intellectual feats on the part of the horse, therewas merely a motor reaction to a purely sensory stimulus.It has been a common custom of man to posit some ex-traneous cause for movements resulting from certain in-voluntary motions of his own, of which he is not aware,(witness the divining-rod).* And

furthermore, when • G. Franzius," privy counselor of the admiralty, master of the dry-doek at Kiel, is responsible for the undeserved revival of the ancientbelief, long buried by science, that the divining branch is put into motionsolely as the result of the influence of hidden springs or treasures, and



Clever Hans (the horse of mr. Von Osten) 222 THE HORSE OF MR. VON OSTEN these results appear to be rational, the tendency is toseek their cause in some extraneous intelligence, not hisown. Just as the spiritualists ascribe the " messages "which are revealed to them through table-rapping, to cer-tain rational spirits, so Mr. von Osten credited the intelli-gence of the horse with the result produced by his owninvoluntary signs—i. e., with the proper solution of prob-lems. Two other phenomena may have tended to strengthenMr. von Osten's belief in Hans's intelligence. One wasthe misleading similarity with which the horse's supposed without any agency in the person who is holding it. The untenability ofthis theory comes home to us most forcibly when we recall how variousare the kinds of things which have been

discovered by means of thebranch. First there is gold and water, which are the only ones men-tioned by Mr. Franzius. The water can be thüs discovered only whenit flows below ground, say that which is passing through the mains of acity, whereas the water of the Rhine or the Elbe would have no effecton the branch. Besides gold, every other kind of metal has been sup-posedly located by the branch,—as well as coal, gypsum, ochre, red-chalksulphur and petroleum,—according to the desire of the one searching.Thus, the very same branch that justa moment ago was influenced bythe least bit of underground -vater, may remain unaffected by the presenceof a large body of water, if in the meantime I have changed my planand decide to search for coal or for gold. But that is not all. Thebranch will point out a murderer or the

place where a murder has beencommitted, it will discover the thief or his trail, as well as the thingsstolen or merely touched by him. It will indicate where the boundary-stone that has been moved, ought to stand. The branch further dis-closes the sins of the persons concerning whom it is consulted, as wellas their talents and abilities, the journeys they have made and the woundsthey have received. It will indicate whether or not a person hasmoneyand how much. It can announce what absent persons are doing andwhat apparel they are wearing, and of what color it is. It will give in-formation on theological, medical, zoological, and botanical questions.In fine, no matter what thequestion, it will never fail of an answer.100,1UIThe impossibility of explaining the phenomena in a purely physicalway was recognized at a very early

date. For a long time the activity



Clever Hans (the horse of mr. Von Osten) REACTION OF THE HORSE             223 errors in computation and the poorly adjusted concentra-tion of the questioner, were expressed. We recall thedifficulty in the case of very high numbers. This mighteasily be considered as being due to the horse's ability towork more readily with small, rather than with largenumbers, whereas, as a matter of fact, it was due solelyto the difficulty of the questioner to keep his attentionconcentrated upon the number for so long a time. Werecall also the frequency of errors of one unit too fewand one unit too many. These were easily interpreted asmiscounts on the part of Hans, but in truth were the re-of the users of the divining rod seems to have been restricted to thesearch for metals. The first (or one of the first) to raise his voiceagainst it was

the learned G. Agricola 102 (1556), and af ter him therewere many who all wrote more or less independently of one another.Aside from swindle and chance, it was usually believed that sorcery ofthe agency of Beëlzebub was involved, and for that reason the Churchhas repeatedly forbidden the use of the divining-rod. But even in theI7th century we find some who believed that it was imagination alonethat moved the person's hand, and with it the rod, m, 1M (" fortassisetiam phantasia manum in motum concitante "); and that points outthe essentials of the solution of the phenomenon, and we will not gointo the matter here in detail. A number of complex psychologicalproblems arising in connection with it are still waiting to be solved, butthis much appears certain ; the staff orbranch plays no other part in thewhole process than

that which is served by the three levers in the testsdescribed in Chapter IV (pages 116 ff.),—they simply magnify the ex-pressive movements of the diviner. And so we can understand whythe instruments serving as rod might be so varied. Hay-forks, pickets,clock-springs and pendulums, scissors and pliers have been used. Aknife and fork or two pipes, fastened together, an open book, and evena sausage, grasped at both ends and thus bent together somewhat,—all have surved the purpose equally well. We can understand, too, howsome adepts are able to achieve the same degree of success—for theydo succeed beyond a doubt—without any rod whatever, but simply byplaciug the index fingers end to end and bending them somewhat, andeven by merely groping about with hands outstretched or folded beforethem.106



Clever Hans (the horse of mr. Von Osten) 224 THE HORSE OF MR. VON OSTEN sult of the poorly concentrated attention of the questioner.Added to this was the seeming independence and self-sufficiency of the horse. Often the number given by himwas other than that desired by his master. Usually Hanswas in the wrong in such cases, but sometimes, too, hewas right. At any rate, this served to give the impressionof independence of thought which his master so thor-oughly believed he possessed, and which was the goalof his endeavors—though as a matter of fact he wasfarther removed than ever from that goal. Some may ask: Does not this whole process partake ofthe essentials of all training, (though cumbersome andmisunderstood, to be sure), and is there any need of in-vestigating whether or not the

actual development wasof the sort here outlined, or whether it actually took thecourse common to all training? In order to answer this question we must determinemore specifically what we mean by the term " training ".Usually we take it to mean the establishment in the ani-mal, of definite habits of motor reaction in response tocertain stimuli purposely selected by the trainer, and with-out involving any process of animal consciousness otherthan association. Such a conception may be applied alsoto man, if we assume that the higher thought processescan be eliminated. If that were the case, the above defini-tion would not have to be changed, not even with regardto the word " animal ", for we must take it in the antiquesense of " zoon", a signification readopted by modernzoology. The concept may be widened,

however, byomitting the differentia of " purpose ", or even more, byincluding the habitual association of ideas or images(instead of movements) with certain sensory stimuli,But in so doing, we must bear in mind that we are going



Clever Hans (the horse of mr. Von Osten) REACTION OF THE HORSE              225 beyond the usual content which in everyday practice isput into the term " training ". Especially, when we ceaseto regard the presence of purpose in the trainer's mind(both in giving the stimulus as well as in the habituationof the animal to them) as essential. When this is done,the conception of training really resolves itself into themuch wider conception of habit-building, and the wholediscussion becomes merely a quarrel over words. Inorder to obviate this, let us bear in mind that in the fol-lowing, the word " training " is always taken in the usualand narrower sense. The term then is still ambiguousonly in so far as it has not merely its original significanceof the act of purposely habituating (a person or an ani-mal) to perform certain

definite movements, but by trans-ference is also used to denote the effect, i. e., the occur-rence of the movements in question. But this does notreally detract from the clearness of the concept itself.Having cleared up the question of definition, let us re-turn to our original problem: Does the hypothetical ac-count of the probable development of the horse's reac-tions, which is given on pages 213 to 220, represent acase of training? This must be denied decidedly withregard to the tapping of numbers and the solution ofarithmetical problems. For here the sensory stimuli whichwere purposely given, i. e., the wooden pins, the balls,and the spoken words, were intended to subserve thefunction of arousing not movement, but thought proc-esses in the horse; whereas the function of the horse'smovements was to give

expression to these thoughtprocesses. Of the really effective stimuli—the slightmovements on his part—the master was never conscious,much less were they purposely made. The same holdstrue for the " up " and " down ", " yes " and " no ", etc,
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say, without fear of going very far wrong, that theonly difference between this and the ordinary form oftraining was that Mr. von Osten had intended to trainthe horse to respond to auditory signs (words), but hadunintentionally trained him to respond to visual signs in-stead. But it is not this type of performance that has be-come the bone of contention. Just as it would be mislead-ing to maintain that Mr. von Osten's effort was nothingother than a case of training, so it also would be unjustifi-able to designate the results of his effort by that name,since the really effective stimuli were not, as has beenpointed out just now, given intentionally. As far as the horse is concerned, it is a matter of in-difference whether or not really effective stimuli weregiven intentionally by the questioner. The animal knowsnothing of human purposes and if he were transferred toa

circus, he would find nothing new in the method em-ployed there, except the use of the whip. We, however,define our concepts from the human and not from the
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instruction, weighs against theassumption. Another evidence of this is the long periodof time which Mr. von Osten reqnired (both in the caseof Hans, as well as with his predecessor), whereas thesame end would have been much more speedily attainedif it had been a case of training. A further argument isthe fact that a large horse was selected for the purpose,whereas a small mare would have been far more suit-able, (c. f., " Clever Rosa", page 7). Again, the whip.that sorcerer"s rod of all professional trainers, was hereabsent. And finally, many traits of character of Mr. vonOsten, as well as his conduct during the whole course ofevents, militate against such an assumption. He gener-ously turned the horse over to us, as he had given it overto Count zu Castell, Count Matuschka and Mr. Schillings.He eagerly besought a scientific investigation. He

hadmade several reports to different ministries. All of theseacts could only hasten the denouément. What could havebeen his motive? Some thought they detected an effort



Clever Hans (the horse of mr. Von Osten) 228 THE HORSE OF MR. VON OSTEN at pecuniary speculation, and an advertisement of June,1902, in the " Militarwochenblatt", in which Hans wasoffered for sale, seemed to confirm the conjecture. Mr.von Osten says that this occurred at a time when he him-self was sick and had become tired of the job. And whyshould he not be willing to sell even a thinking horse,since he had become convinced that any other could beinstructed in the same way? Besides, I have it on goodauthority that after the publication of the September re-port he received several exorbitant offers; to mentiononly one of them: a local vaudeville company was readyto pay him 30,000 to 60,000 marks per month. He re-fused every one of these offers. Some may say that per-haps he wanted still more. But if he knew that the day

ofjudgment was close at hand, he also knew that bef orethen, if ever, was the sunshiny day on which to make hishay. A more auspicious time he could never hope to seeagain.—Let us add, once more, that he never chargedadmission to any of Hans's performances, although therewere many who were anxious to see the horse, and manyenthusiasts had come from a great distance. And finally,he was an old man, unmarried and entirely alone, a prop-erty owner, but a man whose wants were few and verysimple—and his Hans was almost his sole companion.Is it possible that such a man, one who had all the prideof gentle birth, would become a trickster in his old age,all for the love of money? The unreliability of Mr. von Osten's signs is goodproof of their involuntary nature. Anyone who had seenhim work with the horse could not have helped

noticingthat he certainly did not have complete control over theanimal, and was not able, at a given moment, to makeHans perform a certain feat, as would have been the case



Clever Hans (the horse of mr. Von Osten) REACTION OF THE HORSE             229 if the process had been one of " training ". Again andagain Hans failed to make the right count. Before alarge audience, one time, it took four tests to get him totap properly up to 20, and in all four I could note clearlythat it was Mr. von Ósten who, by his involuntary pre-mature moverrtents, was the innocent cause of the failure.On another occasion, after Hans had done some beauti-ful work in fractions, in the presence of a large numberof spectators, the master asked him the simple question:" Where is the numerator in a fraction?"—The answerwas first: " to the left", and then, after a severe repri-mand: "down" (below), and finally: " up" (above).Hé of ten made just such incorrect movements of the head.In the color-selecting tests the average of error was

quiteunpredictable. With an equal number of tests, on oneday, half would be successful, on another, four fifths, ona third, one-tenth. Often Hans appeared to be " indis-posed " for days at a time. The color tests would oftenend in expressions of rage on the part of Mr. von Ostenand in consequence Hans would become startled andwould then storm about the courtyard so that it was dan-gerous to try to approach him. Some may object that allthis was mere comedy and that possibly Mr. von Ostenprevented some of the tests from turning out successfully.But this objection is to be met by the statement that veryoften failure would occur just when it was particularlydesirable to have the tests appear in a favorable lightbefore a large and enthusiastic assemblage of visitors.After such failures he would be downcast on account ofHans's contrariness. It is also

significant that Mr. vonOsten's percentage of error, corresponds very closelywith my percentage of error in the " non-voluntary"tests, (page 84f.), whereas he never was able to obtain
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his operations every time the questionerresumed the erect posture while the tapping was in prog-ress. This he demonstrated to us on one occasion in thefollowing manner. He said to Hans: " You are to countto 7; I will stand erect at 5 ". He repeated the test fivetimes, and each time Hans stopped tapping when the mas-ter raised his body. Several such tests resulted in thesame way. Mr. von Osten, however, believed this to be acaprice of the horse and at first declared that he wouldvet be able to eliminate it, but later became resigned to itas an irremediable evil. Mr. von Osten was also awarethat the questioner ought not move while the horse wasapproaching a colored cloth, and cautioned me in regardto it, though I had already noted as much. And finally, healso knew what influence his calls had while the horsewas

selecting the cloth, and he told me that it was of greatassistance to Hans to be admonished frequently, sincethus his attention was brought to bear upon the propercloth. Yet, when we requested Mr. von Osten to desist



Clever Hans (the horse of mr. Von Osten) REACTION OF THE HORSE             231 calling, since he was thereby influencing the horse in thechoice of the cloth, he answered: " Why that's just whatI wish to do! "— But though the statement that he wasaware of the nature of these grosser signs is thus seento be true, it by no means necessarily implies that he hadpurposely trained the animal to respond to them. Inthese observations of his he had builded better than heknew—he evidently had no notion of their scientific sig-nificance. But 'the same thing might happen to thosewho were suppossed to be somewhat less na?ve, as isshown by the experience of Mr. Schillings, who quite un-consciously, for many months had been giving not onlythe finer, but also the grosser signs, and never guessedthe true nature of affairs until

I explained it to him. Norwas it an easy matter for me to get at the facts involvedin the process, although it now all appears so very simple.On the other hand, it is also true that Mr. von Ostenknew nothing whatever of the finer, more minute signals,such as the final jerk, the head-movement upward, down-ward, etc, and it is difficult to conceive how he mighthave gained any knowledge of them. We might per-haps conceive of four possible sources. He might havecome upon them by chance. But it is extremely im-probable that in the million of possible forms of sig-naling he should have hit upon those that at thesame time represent the natural expressive movements.Or he might have derived a knowledge of them througha study of the pertinent literature. I have searcheddiligently for such a source, in both the old and

themodern literature, but in vain. From the sixteenthcentury on, there is a series of accounts of horses thatwere able to spell and to solve problems in arithmetic,and the reports on learned dogs go back even to the time



Clever Hans (the horse of mr. Von Osten) 232 THE HORSE OF MR. VON OSTEN of Justinian, in the middle of the sixth century.107 Allof these animals were kept for purpose of speculation andwere exhibited for pecuniary reasons only. Nor does oneread that any person could work with these animals off-hand, which was the characteristic feature of the Ostenhorse.* In many cases we find mention made of the * There is only one, and I believe it is only a seeming exceptionto be found in the literature on the subject. We are told thatabout the year 1840 a French revenue official named Léonard had twohunting dogs that, besides other things, were able to play at dominoes,and this not only with their master, but with anyone and without themaster's assistance. The owner had educated them simply for the funof it, and

not for pecuniary gain. This statement is made by bothwriters who, apparently independently of one another, have discussedthe case, Youatt 108 and de Tarade.109 De Tarade himself playedwith them, and gives directions how to teach dogs to play the game.But his exposition is so na?ve, and even ridiculous, for those who knowanything about the subject, that we do not believe it necessary to at-tempt a detailed refutation. Youatt never saw the animals. But hetells us that not only the dog's partner, but also the master, sat at thegame. Youatt's assertion, however, that " not the slightest intimationcould have been given by Mr. Leonard to the dog," but that the animalcarried on the game by means of its own observation and calculation,appears to me a rather bold statement. After my own experience withdogs, I firmly

believe this to have been impossible. Hachet-Souplet,"0who shares my conviction, explains the matter as follows: the dogwould simply place a domino having the number of eyes named by hispartner, thus the 6 adjacent to the 6, the 3 to the 3, etc. But even soa great deal would have to be attributed to the dog, (although in thatcase real counting would by no means be absolutely necessary, for anassociation between the number term and the total picture of the cor-responding group of eyes would suffice.) But we must note that neitherof the writers mentions that the numb?rs were always called aloud bythe partner. After the failure of the experiments of Sir John Lub-bock,111 we must doubt very much if a dog is able to match one dominowith another having the same number of eyes. We are therefore in-clined to

believe that this dog continually received signs from its master.These signs probably were visual, perhaps also auditory, and they wereby no means involuntary. For in a book on the training of animals,



Clever Hans (the horse of mr. Von Osten) REACTION OF THE HORSE              233 signs to which the animals reacted. Thus for the begin-ning or stopping of the animal's scraping or tapping, thesignals were respectively raising and lowering of the eyeson the part of the trainer,113 lowering and raising of thewhipm or of the arm, stepping forward and back-ward,115 and as a closing signal a slight bending for-ward.116 The signals for beginning and ceasing to barkin the case of dogs, were the trainer's commands to" speak ", and, at the same time, his looking at the dog,and then looking away for a closing sign ;117 or a mouth-'movement on the part of the trainer and then a withdraw-ing of the left hand which had been resting on the hip.11*Among the signals for nodding and shaking the head wefind the following

mentioned: raising and lowering thehand or arm U9 or the whip ;120 a movement of the handtoward the horse's nose, as a signal for nodding, and anarm-movement as a signal for shaking the head.121 Forthis last, we find recommended also a slight breathingupon the animal,122 and—in the case of dogs—a mouth-movement simulating blowing, or a turn of the fingers.123(We will not dweil upon the many signals for selectingobjects, which are mentioned, since we have already dis-cussed this point on page 23of). In all these instances itis plain that we have to do with purely voluntary and which Léonard, the owner of the dogs, has pubüshed, and in which hedescribes minutely the method by which they had been trained in theirvarious accompüshmtnts, he does not mention with so much as a syl-lable the game of

dominoes, a thing which he certainly would havedwelt upon, if he had believed in the animals' power of independentthought. He would not have remained silent concerning this greatest—though only apparent—achievement of his educational endeavors.But his whole book is evidence that he was too wise to have thus de-ceived himself, and our only alternative is to believe that he was play-ing a joke on his credulous admirers.



Clever Hans (the horse of mr. Von Osten) 234 THE HORSE OF MR. VON OSTEN " artificial" signals. The only example of involuntarysigns which Mr. von Osten could have found in literature,was that of Huggins's dog, which need not be consideredhere, since, as was said on page 177, the really effectivesigns in that case were not discovered. A third means bywhich Mr. von Osten might have gained a knowledge ofthe involuntary, natural expressive signs, would havebeen by observing others. If he had had opportunity ofobserving another von Osten and another Hans, he mighthave gotten at the secret. But since this was not thecase, this possibility vanishes. A fourth possibility isself-observation. We would then have to assume thatMr. von Osten at first really tried to educate the horseto think, but soon

recognized the fruitlessness of such anattempt. At the same time, he then would have noticedhis own involuntary movements and their effect upon thehorse, and having noted them, voluntarily reduced theirextent and utilized them in the training process. Buthere also there is much that militates against this assump-tion when we consider how great is the difficulty of con-sciously refining movements which at first were rathercoarse, unless it be by the adjustment of the proper de-gree of concentration of attention, a subtlety of methodof which we could hardly believed Mr. von Osten capablcWe must remember, also, that in the first publication re-garding Hans which, by the way, marks the beginningof his career, (" Das lesende und rechnende Pferd," byMajor-General E. Zobel, in the " Weltspiegel " of July

7,1904), we may read the following: " He (Mr. von Osten)is always willing to have the horse undergo an examina-tion on the part of a stranger, and promises that afterHans has become fairly well acquainted he will displaythe same degree of efficiency as he displays with the mas-



Clever Hans (the horse of mr. Von Osten) REACTION OF THE HORSE             235 ter, himself. This occurred at a time when Mr. Schil-Üngs, the man who was destined to prove the truth ofthe statement, had not yet appeared on the sc?ne. Howwas Mr. von Osten to know beforehand that every ques-tioner, who might appear, would execute the same move-ments that he himself had used? We would recall alsothat not one in the great multitude of persons who workedsuccessfully with the horse in the absence of Mr. vonOsten, had noticed, even in the slightest measure, any of? these movements in themselves. The position and reputeof these persons vouches for their veracity,—among themwere the writer of the article just mentioned, the Countzu Castell, Count Matuschka, Count von Eickstedt-

Peterswaldt, General Köring, Dr. Sander, Mr. H. Suer-mo?idt and Mr. H. von Tepper-Laski. Some of thesegentlemen were quite unwilling to believe that they exe-cuted such movements. This happened in the case of Mr.von Tepper-Laski, who had visited Hans ten times andwho had, during the course of these visits, frequentlyworked alone with the horse and had received correct re-sponses. Count Eickstedt, too, although he was one ofthose who had been made acquainted with the nature ofthe movements involved before being allowed to visit thehorse, was unable to note them either in his observationof Mr. von Osten, or of himself, when, in cornpliance withhis own wish, he was left alone with Hans. Nor did anyof the laboratory subjects, some of whom were well trainedin introspection, discover the true

nature of affairs.They were thoroughly astonished when the facts of thecase were explained to them. And I, also, as was men-tioned on page 100, did not become aware of my ownmovements, until I had noted those of Mr. von Osten.In fine, everything would indicate that we have here not



Clever Hans (the horse of mr. Von Osten) 236 THE HORSE OF MR. VON OSTEN an intention to deceive the public, but a case of pure self-deception.* This self-deception is easily understood when we con-sider the two predominent characteristics of the man: thepedantry of the pedagogue, and his proneness to be pos-sessed by a single idea, which is a peculiarity of those ofan inventive turn of mind. Adhering closely to a pre-formed plan, he carefully and narrowly circumscribedthe scope and order of instruction. He would not go onto the number 5 if he were not thoroughly convinced thatthe 4 had been completely mastered, nor would he go onto a more difficult problem in multiplication, until he feitcertain that Hans was entirely proficient in the problemsof the simpler sort. If he had ever put a question

toHans before its regular order, he would have discovered,to his amazement, that there really existed no difficultiesfor Hans, and also that the horse really required no ap-preciable time to acquire new material. Mr. von Ostenwould have had a like experience if he had asked Hansconcerning the value of Chinese coins or the logarithmof 1000. However, he never did anything of the kind,but always adhered closely to his plan. He required thequestioner to say: " 2 and 2 ", and never " 2 plus 2 ".Nor were capitals or Latin script to be used in the writ-ten material. And if upon request he did so, he did it,without faith in the result, and hence there was failure. * P. Wasmann, S. J. in the third edition of his book, " Instinkt undIntelligenz im Tierreich " (Freiburg, Herder, 1905), discusses the caseof Hans and quotes

from a letter I wrote him concerning the matter.In the quotation an error has crept in, which I would here correct.The statement is ascribed to me that " Hans differs from other horsesonly in his extraordinary power of observation, an unintentional by-product of intentional training," whereas in my letter Isaid : " uninten- jtional by-product of intentional education."
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part of others in one oftwo ways. One method was by attributing to Hans certainremarkable qualities, sudi as an extraordinary keenness ofhearing and a wonderful power of memory, or again, cer-tain defects, such as moodiness and stubbornness,—whichas a matter of fact, were only so many back-doors bywhich he might escape from the necessity of offering ade-quate explanations. When Hans was able to give off-handa gentleman's name which he had heard years before, itwas called a case of extraordinary memory. When thehorse insisted that 2 times 2 was 5, he maintained thatit was an example of animal stubbornness. There wasstill a simpler method of overcoming inconvenient objec-tions and that was by ignoring them altogether. Thenumber i, the simplest and most fundamental in thesystem of

numbers, was one of the most difficult for Hans.(Page 67I). Mr. von Osten was aware of this, butthought little of it. During the very first visit of Pro-fessor Stumpf, Mr. von Osten asked the horse: " Byhow much must you increase the numerator of the frac-



Clever Hans (the horse of mr. Von Osten) 238 THE HORSE OF MR. VON OSTEN tion Ji, in order to get a whole number?" Hans re-peatedly answered incorrectly and always tapped num-bers that were too great. The same question was thenasked concerning the fraction y%, and immediately therewas a correct response, (the favorite number 3). Mr.von Osten said very na?vely: " In the case of the differ-ence of 1, he always goes wrong. It was just what Iexpected." Mr. von Osten still relates that the distinc-tion between right and left created far greater difficultyfor Hans than all of the work in fractions, and that evento-day it is not thoroughly established; also, that the se-lection of colored cloths is often a failure still, althoughit was one of the first things in which he was given in-struction. It appears never to have dawned upon Mr.von Osten that the arts in

which Hans seemed to excel,also formed the standing repertoire of so many trainedhorses, regarding whom it was well-known that theyowed all of their cleverness to the training given themby their masters. This fact alone should have inducedhim to make some fonn of critical investigation. When Hans suddenly became a celebrity, and he, him-self, the object of an enthusiastic following, the wholeaflfair evidently took Mr. von Osten off his feet. Stran-gers took the further instruction of the horse in charge,and the rate and degree of Hans's progress became dis-concerting. One day it came to pass that the horse evenunderstood French, and the old gentleman, whose aposto-lic exterior had always exerted a high degree of sugges-'tion upon his admirers, in turn feil captive to the spell ofretroactive mass-suggestion. He no longer was uneasyconcerning

the most glaring kinds of failure. On oneoccasion he even insisted upon the completion of a seriesof tests in which procedure was " without knowledge ",
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latest report). To assumc thecontrary would land us in the midst of insoluble contra-dictions of the many ascertained facts in the case. Theexplanation here essayed, however, should prevent that.To be sure, we, must then reckon with curious innercontradictions in Mr. von Osten's character. But suchcontradictions are to be found, upon earnest analysis, innearly every human character. And Mr. von Osten maysay with the poet: " Ich bin kein ausgeklügelt Buch.Ich bin ein Mensch mit seinem Widerspruch."



Clever Hans (the horse of mr. Von Osten) CONCLUSION If we would make a brief summary of the status of Mr.von Osten's horse in the light of these investigations andtry to understand what is the beaiing upon the questionof animal psychology in general, we may make the follow-ing statements. Hans's accomplishments are founded first upon a one-sided development of the power of perceiving the slight-est movements of the questioner, secondly upon the in-tense and continued, but equally one-sided, power of at-tention, and lastly upon a rather limited memory, bymeans of which the animal is able to associate perceptionsof movement with a small number of movements of itsown which have become thoroughly habitual. The horse's ability to perceive movements greatly ex-ceeds that of the average man. This superiority is prob-ably

due to a different constitution of the retina, and per-haps also of the brain. Only a diminshingly small number of auditory stimuliare involved. All conclusions with regard to the presence of emo-tional reactions, such as stubbornness, etc, have beenshown to be without warrant. With regard to the emo-tional life we are justified in concluding from the be-havior of the horse, that the desiré for food is the onlyeffective spring to action. The gradual formation of the associations mentionedabove, between the perception of movement and themovements of the horse himself, is in all probability not 240



Clever Hans (the horse of mr. Von Osten) CONCLUSION                           241 to be regarded as the result of a training-process, but asan unintentional by-product of an unsuccessful attemptat real education, which, though in no sense a training-process, still produced results equivalent to those of sucha process. All higher psychic processes which find expression inthe horse's behavior, are those of the questioner. Hisrelationship to the horse is brought about almost whollyby involuntary movements of the most minute kind. Theinterrelation existing between ideas having a high de-gree of affective coloring and the musculature of thebody, (which is brought to light in this process), is byno means a novel fact for us. Nevertheless, it is possiblethat this case may be of no small value, on account of thegreat difficulties which are usually met in

the attempt toestablish experimentally the more delicate details in thisfield. And, returning to the considerations of the first chap-ter, if we ask what contributions does this case maketoward a solution of the problem of animal consciousness,we may state the following: The proof which was ex-pected by so many, that animals possess the power ofthought, was not furnished by Hans. He has served toweaken, rather than strengthen, the position of these en-thusiasts. But we must generalize this negative conclu-sion of ours with care,—for Hans cannot without fur-ther qualification be regarded as normal. Hans is a do-mesticated animal. It is possible (though the opposite isusually assumed), that our animals have suffered in thedevelopment of their mental life, as a result of the proc-ess of domestication. To be sure, in some respects theyhave

become more specialized than their wild kin, (e. g.,our hunting dogs), and in their habits they have become



Clever Hans (the horse of mr. Von Osten) 242 THE HORSE OF MR. VON OSTEN adapted largely to suit our needs. This latter is shownby all the anecdotes concerning " clever " dogs, horses,etc. But with the loss of their freedom they have alsogradually been deprived of the urgent need of self-preser-vation and of the preservation of their species, and thuslack one of the greatest forces that make for psychicdevelopment. And often their artificial selection andculture has been with a view to the development of muscleand sinew, fat and wool, all at the expense of brain de-velopment.* Our horses are, as a rule, sentenced to anespecially dull mode of life. Chained in stalls (and usu-ally dark stalls at that,) during three-fourths of theirlives, and more than any other domestic animal, enslavedfor thousands of years by reins and whip, they havebecome estranged from their

natural impulses, and owingto continued confinement they may perhaps have sufferedeven in their sensory life. A gregarious animal, yet keptconstantly in isolation, intended by nature to range overvast areas, yet confined to his narrow courtyard, and de-prived of opportunity for sexual activity,—he has beenforced by a process of education to develop along linesquite opposite to his native characteristics. Neverthe-less, I believe that it is very doubtful if it would havebeen possible by other methods, even, to call forth in thehorse the ability to think. Presumably, however, itmight be possible, under conditions and with methods ofinstruction more in accord with the life-needs of thehorse, to a waken in a f uil er measure those mental activi-ties which would be called into play to meet those needs. » Buf?on,124 the great naturalist, expresses himself not less pessimis-tically in

his own brilliant manner : " Un animal domestique est unesclave dont on s'amuse, dont on se sert, dont on abuse, qu'on altere,qu'on dépa?se et que 1'on dénature."



Clever Hans (the horse of mr. Von Osten) CONCLUSION                           243 Though our investigations do not give support to thefantastic acounts of animal intelligence given by Brehms,they by no means warrant a return to Descartes and histhéory of the animal-machine (as is advocated by a num-ber of over-critical investigators). We cannot deny thevalidity of conclusions from analogy without denying atthe same time the possibility of an animal psychology—indeed of all psychology. And all such conclusions indi-cate that the lower forms possess the power of sense-perception, that they, like us, presumably have at theirdisposal certain images, and that their psychic life is to alarge extent also constituted of mere image-associations,and that they too, learn by experience. Also that theyare susceptible to feelings of pleasure and of pain andalso to emotions, as

jealousy, fear, etc, though thesemay be only of the kind which have a direct relation totheir life-needs. We are in no position to deny a priorithe possibility of traces of conceptual thought in thoseforms nearest man in the scale—whether living in theirnatural manner or under artificial conditions. And evenless so since the final word has not yet been spoken re-garding the nature of conceptual thinking itself. All thatis certain is that nothing of the kind has been proven tooccur in the lower forms, and that as yet not even asuitable method of discovering its existence has beensuggested. But the community of those elementaryprocesses of mental life which we have mentioned aboveis in itself enough to connect the life of the lower formswith ours, and imposes upon us the duty of regardingthem not as objects for exploitation and mistreatment,but as worthy of rational care and

affection.
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Clever Hans (the horse of mr. Von Osten) SUPPLEMENTS SUPPLEMENT I MR. VON OSTEN'3 METHOD OF INSTRUCTION [By C. Stumpf] The following is a report of the account, which Mr.von Osten gave Professor Schumann and me, of themethod which he had used in the instruction of the horse,and which was illustrated by actual demonstrations. Icannot testify, of course, that Mr. von Osten really didadhere to this method throughout the four years in whichhe tutored the horse, but I will say that I have severalgood reasons for believing that it was impossible for himto have trumped up this make-believe scheme afterward,merely to mislead us. Among the reasons are the fol-lowing: He was always ready to give a detailed expla-nation of any question which we might interpose; thewritten statements of Major von Keiler, who has

knownMr. von Osten for a period of fifteen years; the testi-mony of General Zobel, who becanie acquainted with thewhole process fully a year before any public exhibi-tions were given; the accounts given by the tenants inMr. von Osten's house, who for years saw the process ofinstruction going on in the courtyard of the apartmentbuilding,—according to their account his intercourse with 245



Clever Hans (the horse of mr. Von Osten) 246 THE HORSE OF MR. VON OSTEN the horse was like that with a child at school,—he mademuch use of the apparatus and never did they notice any-thing like an habituation to respond to certain signals;and finally the appearance of the apparatus itself—someof which could not be bought at second hand—was mostconvincing. The apparatus used for the work in arithmetic consistedmainly of a set of large woodcn pins, a set of smallerones (such as are to be had in toy-shops), a counting-machine, such as is commonly used in the schools, a chartupon which were pasted the numbers from i to ioo, andfinally the digits, cut large and in brass and suspendedfrom a string. For the work in reading Mr. von Ostenused the chart shown in the frontispiece of this book.Here we have the letters of the

alphabet in small Germanscript with numbers written below which serve to indi-cate the row, and what place in that row, the lettersoccupy. For tones. a small, child's organ was used withthe diatonic scale Cl to C2, and for instruction in colors,a number of colored cloths were used. The work in arithmetic began by placing a singlewooden pin in front of Hans and then commanding him:" Raise the foot!—One! " Here we must assume thatthe horse had learned to respond to the command to raisethe foot during the preceding period, when tapping ingeneral had been tatight. In order to get the horse tolearn that he was to give only one tap, Mr. von Ostentried to control the tapping by means of holding the ani-mal's foot, just as a teacher tries to aid a pupil in learningto write by guiding his hand. He repeated this exerciseso o f ten that finally

the single tap was made. And al-ways the right foot was insisted upon. Bread and carrotswere the constant rewards.



Clever Hans (the horse of mr. Von Osten) METHOD OF INSTRUCTION             247 Two of the pins were now set up and the commandgiven: " Raise the foot!—One, two!" Mr. von Ostenagain aided the establishment of the proper association byusing his hand as before. At the same time the two pinswere pointed out, and the order was always without ex-ception from left to right. Gradually it became unneces-sary to touch the foot or to point to the pins, and insteadthe question was introduced: " How many are there ? ", inorder that the horse should become accustomed to thesewords as an invitation to give the taps when he saw thewooden pins before him. Then three pins were taken and the words " one, two,three " were spoken, and so on. In naming a numberthe preceding ones were always named along with it, inorder that the

normal order might thus be learned at thesame time. Later the number alone, without the preced-ing ones, sufficed to elicit the proper number of taps.The last word of the series thus becomcs characteristicof the series as a whole. It differs from all the others,and thus becomes the sign for the whole series of num-bers thus named, each of which arises as a memory imageat the proper place in the series and is accompanied by atap of the foot. Thus, Mr. von Osten at any rate hadaccounted to himself for his success. But Hans was not to acquire nierely this relatively rae-chanical process of counting (hardly to bc called count-ing), but he was to acquire also some meaning contentfor the number terms. For this purpose everything de-pended upon the concept " and ". Only he who can graspits meaning will be able to understand a number.

2 isI and 1, 3 is 2 and 1. Mr. von Osten had someone holda large cloth before the horse, where the wooden pinsusually were placed. He then had the cloth taken uo and



Clever Hans (the horse of mr. Von Osten) 248 THE HORSE OF MR. VON OSTEN he would pronounce emphatically the word " and".After this had been done a number of times, he put up twoof the pins and obscured them by the cloth. The clothwas again raised and the word " and " pronounced. ThenHans, as a result of his previous instruction (so Mr. vonOsten thought) would give two taps at sight of the pins.The thing was repeated with three pins, then with one,and so on, and the horse would always execute the propernumber of taps. Now, five pins were set up, the three to the right beingcovered by the cloth. The horse tapped twice and Mr.von Osten said " two ". Then the cloth was raised, Hansgave three further taps, and Mr. von Osten said " andthree " with emphasis. In this simple manner he tried to get the horse to un-derstand that the three

belongs to the two, and that bothtogether make five. The image of the five pins as it wasknovvn from previous experience, was to be associatedwith the combined groups of two and three, and con-versely, it was to be reproduced when these groups werepresented. Later the cloth and pins were omitted and thequestion was asked: " How much is two and three ? ".The horse tapped five times. It had learned how to add.Still this could be ?egarded only as a mechanical process,if the horse were able to add only those numbers whichhad been presented together one or more times in themanner just described. And so long as we remainedwithin the first decade, we could get twenty-five binarycombinations whose sum does not exceed 10 (countinginverted orders we would have forty-five binary permu-tations),—all of which might have been practised sepa-

rately. But as a matter of fact, Mr. von Osten did nottake this course, for as he himself says, he allowed Hans



Clever Hans (the horse of mr. Von Osten) METHOD OF INSTRUCTION             249 to discover a great deal for himself. " Hans had to de-velop the multiplication table for himself."—With largernumbers and more addends, the number of combinationsbecomes so great that there can be no doubt they werenot practised separately. Since, after all this preliminary instruction, Hansreally began to give solutions of new problems, the masterbelieved that this was proof that he had succeeded in in-culcating the inner meaning of the number concepts, andnot merely an external association of memory imageswith certain movement responses. But he always re-mained within the sphere of the ideas thus developed,and adhered closely to the customary vocabulary and itsusage. Every new concept, each additional word wasexplained anew. It would not be

legitimate to condemn the whole pro-cedure from the very beginning on the ground of thehorse's lack of knowledge of language or of its use. Itwas Mr. von Osten's aim to convey to the horse an un-derstanding of the language, by means of sense-presenta-tions, adequate to give rise to the proper sense-percep-tions. Helen Keiler and other blind deaf-mutes havebeen educated to an understanding of the language with-out the aid of vision and hearing. They have come to itthrough the sense of touch alone. Everything dependsupon whether or not the predisposition for it is present.And it was quite rational that Mr. von Osten shouldhave chosen counting and arithmetical calculation as theprocesses by which to make his attack upon the animalmind, for as a matter of fact, nowhere else is it so easyto bridge the gap between perception and conception

andnowhere else can the sign of success or failure be per-:eived so readily as in the handling of numbers. It is



Clever Hans (the horse of mr. Von Osten) 250 THE HORSE OF MR. VON OSTEN tinfortunate, however, that he did not utilize these samesigns for purposes of counter-testing also, as, for in-stance, by inquiring for the cube root of 729. But he wasprevented from doing this by his close adherence to hispedagogical principle and by his unquestioning faith inthe soundness of the entire procedure. In teaching multiplication the counting machine wasused. Two of the ten balls on one of the rods werepushed far to the left, thus: 00. " How many arethere ? " Two taps. " Very well. That is once two."Another group of two was pushed to the left, at a shortinterval from the first group, thus: 00 00. " How manytimes two balls are there ? " was asked, with a decidedmovement of the hand toward the two groups. Twotaps. "How many, therefore, are two times

two?"Four taps. The horse was supposed to learn the meaning of theword " times " by means of the spatial separation of thegroups; he was to be taught to notice and to count thegroups, and also the number of units in a single group.Three times two then meant three groups with two unitsin each group. The horse was supposedly aided by thefollowing factors: the relative nearness of the units be-longing to one group, as over against the space intervalbetween the groups themselves; also that the groupswere pointed out as wholes in connection with the em-phatic enunciation of the words ' once , ' twice , etc.;and finally the touching and raising of the horse's footby means of the hand until all the desired associations ofthe ideas with one another and with the correspondingtapping movements were quite perfect. Subtraction was taught in the following

manner. Fivepins were set up; the horse tapped five times. Mr. von



Clever Hans (the horse of mr. Von Osten) METHOD OF INSTRUCTION             251 Osten then removed iwo of them and said emphaticallv:" I take away, — minus. " How many are still stand-ing?" The horse tapped three times. Here, too, therewas at first some assistance by means of the hand to getthe tapping. In division four balls were first pushed to the left endof the rod, thus: 0000. " How many balls are there tothe left ? " Four taps. They were now divided into twopairs, thus: 00 00. Pointing to the units of one group,the teacher asks: " There are always how many in thegroup ?" Two taps. Three groups were formed, thus:00 00 00. " There are now how many balls to the left? "Six taps. " And there are always how many in eachgroup?", (pointing at them). Two taps. "And howoften is two contained in six?", (pointing to the groupsconsecutively).

Three taps, etc. The ideas of ' part', of ' whole ', and of ' being con-tained ' were illustrated by means of a chalk line whichwas interrupted in one or more places by erasure. In all these operations Mr. von Osten adhered strictlyto the rule, and required others to do so too, that the num-ber upon which the operation was performed, must bementioned first. Thus, one was not to say, " take 3 awayfrom 7 ", but " from 7 take away 3." Otherwise, he be-lieved, Hans would become easily confused. Also onewas not allowed to say " to multiply ", but to " take " acertain number so many " times ". He, himself, neverdeparted from this practice. We will not go into the details of the method by whichHans was taught the meaning of the number signs, of thesigns of operation, of the numbers above 10, or the signifi-cance of " digits ", " tens ", etc. Only this,—when

inproblems in addition the sum was greater than 10, the 10



Clever Hans (the horse of mr. Von Osten) 252 THE HORSE OF MR. VON OSTEN was first tapped and then the remainder of the numberadded to the 10. Thus: " You are to add 9 and 5. Howmuch must you add to the 9 to have 10?" One tap." But now, you were to add not merely I, but 5; howmuch have you still to add to the 10?"—Four taps. Inlike manner, whenever the addends were below 20 or 30and the sum above 20 or 30, Mr. von Osten would askfor the 20 or 30 taps first. He thought that he was thusgiving his pupil an ever firmer grasp upon the principleof the structure of our number system, in which all highernumbers are constituted of tens and digits. For thesame reason he used at first, instead of the words ' eleven 'and 'twelve' ('elf' and ' zwölf' in the German), ex-pressions which in English might be rendered as ' one-teen ' and ' two-teen '

('einzehn ' and ' zweizehn ' in theGerman) ; and only later, af ter the animal had seeminglymastered the meaning in question, did Mr. von Osten re-place them by the usual forms. All this was beautifully conceived and might perhapsform the basis for the instruction of primitive races.But it is of immediate interest for us only because itenables us to better onderstand the origin of the con-viction under which Mr. von Osten and his followerslabored.



Clever Hans (the horse of mr. Von Osten) SUPPLEMENT II THE REPORT OF SEPTEMBER 12, 1904 " The undersigned came together for the purpose ofinvestigating the question whether or not there is in-volved in the feats of the horse of Mr. von Osten any-thing of the nature of tricks, that is, intentional influ-ence or aid, on the part of the questioner. After a care-ful investigation they are unanimously agreed that suchsigns are out of the question under the conditions whichwere maintained during this investigation. This decis?onin no wise takes into account the character of the menexhibiting the horse, and who are known to most of theundersigned. In spite of the most attentive observation,nothing in the way of movements or other forms of ex-pression which might have served as a sign, could be dis-covered. In order to obviate involuntary

movements onthe part of those present, one series of tests was madewith-only Mr. Busch present. Among these tests weresome in which, according to his professional judgment,the possibility of tricks of the sort commonly used intraining, was excluded. Another series of tests was madein such a way that the correct answers to the questionswhich Mr. von Osten put to the horse, were unknown tothe questioner. From previous observation the greaternumber of the undersigned also know of a large numberof cases in which, during the absence of Mr. von Ostenand Mr. Schillings, other persons were likewise able toobtain correct responses from the horse. Among these 253



Clever Hans (the horse of mr. Von Osten) 254 THE HORSE OF MR. VON OSTEN were some cases in which the questioner did not knowthe correct solution of the problem or was mistaken aboutit. And lastly, several of the undersigned have becomeacquainted with the method which Mr. von Osten used,which has little in common with methods of training, andis patterned after the instruction given in the elementaryschools. As a result of these observations the under-signed are of the opinion that unintentional signs of thekind which are at present familiar, are likewise excluded.They are unanimously agreed that this much is certain:This is a case which appears in principle to differ fromany hitherto discovered, and has nothing in common withtraining, in the usual sense of that word, and thereforeis worthy of a serious and

incisive investigation.Berun, September 12, 1904. Paul Busch, Circus-manager. Otto, Count zu Castell-Rüdenhausen. Dr. A. Grabow, member of the schoolboard, retired. RobERT Hahn, Teacher, Municipal schools. Dr. LudwiG Heck, Director of the Zoölogical Garden. Dr. Oscar Heinroth, Assistant in the Berlin Zoö-logical Garden. Dr. Richard KandT. Majop. F. W. von KeixER, retired. Major-General Th. Köring, retired. Dr. MiESSNER, Assistant in the Royal VeterinaryCollege. Prof. Nagel, Head of the department of sense-physi-ology in the Physiological Institute of the Univer-sity of Berlin. Prof. C. Sttjmpf, Director of the Psychological In-stitute, Member of the Academy of Sciences. Henry Suermondt."



Clever Hans (the horse of mr. Von Osten) SUPPLEMENT III AN ABSTRACT FROM THE RECORDS OF THESEPTEMBER-COMMISSION * The important meetings occurred on the nth andI2th of September and both of them extended over fourhours. The greatest difficulty was occasioned by the con-dition laid down by Mr. von Osten: that we were to workwithout him from the very beginning. In a certain sensethis condition had been met once before when Mr.Schillings appeared upon the sc?ne, a man whose fair-ness ought to be doubted by none. He came utterlyskeptical, and yet in the course of a week he learnedto handle the horse and received responses regularly.However, since the public had begun to doubt Mr.Schillings also, another person had to attempt the röleof questioner. Count zu Castell tried to do this

andpractised for some days before the meetings, but hissuccess—although of no small moment—was not greatenough to be convincing. In apprising Mr. von Osten of this fact we caused averitable catastrophe. He declared in a most decisivemanner that he would have to insist upon the condition * A few days after the I2th of September I made the present abstractfrom the original records af the Commission, which I have here ab-breviated somewhat. (See page 8). Referring once more to the misun-derstanding mentioned on page 3, I would say that the closing sentenceof the report is here re-given literally as it then appeared. C. St. 255



Clever Hans (the horse of mr. Von Osten) 256 THE HORSE OF MR. VON OSTEN he had imposed, since the public demanded it, and hecould never assist in any tests, until he had been clearedof the suspicion of having descended to the use of tricks.If it should take weeks to accustom the horse to a newquestioner, there would be no alternative but to waitthat length of time. A happy circumstance helped us out of our difficulty.We had chanced in our discussion to mention the ex-perience of Dr. Miessner, a member of the commission,who on the day before had gone to witness an exhibitionof the mare " Oever Rosa", and who beüeved thathe had succeeded in discovering the tricks involved.There was a sudden change in Mr. von Osten's attitude.He expressed his willingness to undergo the most strin-gent examination and agreed to anything

in the way ofconditions of control, challenging even the proven abilityof Dr. Miessner. " I have neither whip nor rod, as hadthe man in the exhibition, and agree to any precautionarymeasures you may care to take." After he had gone, the commission decided to ask himto have the horse perform one of the more common,simple, feats. They were going to watch him veryclosely. Different members were assigned the task ofattending to different parts of his body (head, eyes, righthand, left hand, etc.) while Mr. Busch, since he was themost proficient in the detection of tricks, was to regardthe total behavior of the man. The exhibitions included the indication of the day ofthe week by means of taps, the day just past, the dayahead, its date, arithmetical problems, and the countingof rings strung upon a rod. Messrs. Grabow and Hahninterpolated a few

tests themselves, in which they did thequestioning. All tests were successful.



Clever Hans (the horse of mr. Von Osten) THE SEPTEMBER-COMMISSION 257 Mr. von Osten withdrew, and in comparison of noteswhich foliowed, Mr. Busch, as well as all the others,declared that they had discovered nothing of the natureof a visible sign. Mr. Busch said that he had also keptan eye on the spectators and had noticed nothing there.Nevertheless, he desired to see Mr. von Osten go throughone series with no one else but himself (Busch) present. This was done, and on this occasion a number of testswere made in the recognition of colored cloths. Thehorse was required to indicate, by tapping, the place inthe series which the cloth occupied and was then askedto bring the green or the red, as the case might be, inhis mouth, Furthermore, he was asked to approach thatone of the five gentlemen standing at a distance,

whosephotograph had been shown him. Then he was requestedto spell the words " Rat" and " Busch " according to themethod which he had been taught. Nearly all of thesetests were likewise successful. In the conference which foliowed, Mr. Busch againdeclared that he had noticed no tracé of a sign; he main-tained that, in the selecting of colored cloths (especiallywhen they were placed so closely together) and in theapproach toward a person, there was no possibility what-ever that some trick was being used. During the session of September I2th, Mr. von Ostenagreed to two sets of experiments. I. Another man was to put the question to the horse.Mr. von Osten himself was to stand, back to back to thequestioner and to bend forward, so that he was effectuallyhidden from the horse's view, yet could, by means ofoccasional calls, make his

presence known to the animal.The assumption was that it would be conducive to suc-cess if the horse knew that the master was present and



Clever Hans (the horse of mr. Von Osten) 258 THE HORSE OF MR. VON OSTEN was awaiting the answer, and yet at the same time thepossibility of receiving a sign was obviated. 2. Another man in Mr. von Osten's absence was toask the horse to tap a certain number. Then the ques-tioner was to leave, and Mr. von Osten, returning, wasto ask the horse to perform some arithmetical processwith the number which was thus unknown to the master.Mr. von Osten said that he thought that this method wassomewhat risky, since the horse would be aware that he,Mr. von Osten, did not know the number, and mighttherefore be in a humor to play some prank. The questions of the first sort were answered withbut very few errors. Mr. Hahn and Count zu Castellasked simple questions in arithmetic. When

Mr. vonOsten withdrew into the stable, the count put severalother problems, among them the counting of personsand of windows, all of which were solved correctly. Between the first and second series of tests the follow-ing experiments were interpolated. The names of sixmembers of the commission were written upon six slatesrespectively, which were then suspended from a string.Mr. von Osten pointed to one of the men and asked:" On which of the slates is this gentleman's name to befound ? ". The correct number was tapped in every case.The command to approach the slate in question was alsoobeyed as a rule, although this was not as uniformly suc-cessful as tapping. In the conference which foliowed, Mr. Busch declaredthat the feats appeared inconceivable to him; and againnone of the

men had noted anything in the way of signs. Now foliowed the second series of tests mentionedabove. In order to be sure to get the correct responses,Mr. Schillings, who up to this point had not been present



Clever Hans (the horse of mr. Von Osten) THE SEPTEMBER-COMMISSION         259 at any of the experiments, was asked to put the questionsto the horse. Mr. von Osten went into the house, accom-panied by a member of the commission. And again, Mr.Schillings would go out before the second part of thetest, without having met Mr. von Osten. Five tests were made in this way. They were notattended by such amazing success as were the precedingones, but nevertheless the results were surprising. Thehorse nearly always repeated the number itself, insteadof performing the operation required. Since, however,Mr. Schillings, owing to a misunderstanding, had, in thefirst two cases, said to the horse: " You ara to repeatthis number for Mr. von Osten ", the errors might appearto be a result of this

request. At the final discussion, the result of which was theunanimous declaration which was given for publication,not only the data obtained during these two sessions, butalso the earlier experiences of some of the members ofthe commission were taken into consideration. None ofthe tests witnesscd could be referred to chance or to theuse of tricks. Count zu Castell pointed out Ihat in thecourse of eight days he had elicited forty correctresponses from the horse, among them some in regardto which he himself had been momentarily in error.Other members recalled the many instances in previousexhibitions, during which both Mr. Schillings and Mr.von Osten were absent, when questions were put to thehorse by others. The commission also had access to adetailed account written by Professor

Stumpf on Mr.von Osten's method of instruction, based on the ex-planations and demonstrations which Mr. von Ostenhad himself given. As a result of these considerationsthe commission feit under obligations to give public



Clever Hans (the horse of mr. Von Osten) 26o THE HORSE OF MR. VON OSTEN expression to its conviction. In the report it limiteditself, however, to the purely negative side—principallyin denying the use of tricks,—and expressed no opinionwith regard to the actual genesis of the horse's accom-plishments, since it believed that there was great possibil-ity that other factors were involved which ought to becarefully investigated.



Clever Hans (the horse of mr. Von Osten) SUPPLEMENT IV THE REPORT OF DECEMBER o/th, 1904 Together with Dr. E. von Hornbostel and Mr. O.Pfungst, I have tried during the past few weeks to findan explanation of the accomplishments of the horse' Hans ' by the experimental method. We had accessto the horse in the absence of the master and groom.The results are as follows: The horse failed in his responses whenever the solutionof the problem that was given him was unknown to anyof those present. For instance, when a written numberor the objects to be counted were placed before thehorse, but were invisible to everyone else, and especiallvto the questioner, he failed to respond properly. There-fore he can neither count, nor read, nor solve problemsin arithmetic. The horse failed again whenever he was prevented

bymeans of sufficiently large blinders from seeing the per-sons, and especially the questioner, to whom the solutionwas known. He therefore required some sort of visua!aid. These aids need not, however,—and this is the peculi-arly interesting feature in the case,—be given inten-tionally. The proof for this is found in the fact that inthe absence of Mr. von Osten the horse gave correctreplies to a large number of persons; and to be morespecific, Mr. Schillings and later Mr. Pfungst, atter 261



Clever Hans (the horse of mr. Von Osten) 262 THE HORSE OF MR. VON OSTEN working with the horse for a short time, regularly re-ceived correct answers, without their being in any wayconscious of having given any kind of signal. So far as I can see, the following explanation is theonly one that will comport with these facts. The horsemust have learned, in the cour se of the long period ofproblem-solving, to attend ever more closely, whiletapping, to the slight changes in bodily posture withwhich the master unconsciously accompanied the stepsin his own thought-processes, and to use these as closingsignals. The motive for this direction and straining ofattention was the regular reward in the form of carrotsand bread, which attended it. This unexpected kind ofindependent activity and the certainty and precision ofthe perception of minimal movements thus attained, areastounding in

the highest degree. The movements which call forth the horse's reaction,are so extremely slight in the case of Mr. von Osten, thatit is easily comprehensible how it was possible that theyshould escape the notice even of practised observers.Mr. Pfungst, however, whose previous laboratory ex-perience had made him keen in the perception of visualstimuli of slightest duration and extent, succeeded inrecognizing in Mr. von Osten the different kinds ofmovements which were the basis of the various accom-plishments of the horse. Furthermore, he succeeded incontrolling his own movements, (of which he hadhitherto been unconscious), in the presence of the horse,and finally became so proficient that he could replacethese unintentional movements by intentional ones. Hecan now call forth at will all the various reactionsof the horse by making the proper kind of voluntarymovements,

without asking the relevant question or



Clever Hans (the horse of mr. Von Osten) REPORT OF DECEMBER 9TH, 1904 263 giving any sort of command. But Mr. Pfungst meetswith the same success when he does not attend tothe movements to be made, but rather focuses, asintently as possible, upon the number desired, sincein that case the necessary movement occurs whether hewills it or not. In the near future he will give a specialdetailed report of his observations, which gives promiseof becoming a valuable contribution to the study of in-voluntary movements. Also he will give an account ofour tests and of the mechanism of the various accomplish-ments of the horse. We must also defer, till then, thedisproof of certain seemingly relevant arguments in favorof the horse's power of independent thought. Some defenders of the view which maintains thehorse's rationality may urge that it was only throughour experiments

that the animal became trained andspoiled in so far as the ability to think is concerned.They are refuted in this, however, by the fact that thehorse still continues to solve problems involving decimalfractions and to determine calendar dates for Mr. vonOsten, as brilliantly as ever, as is shown by his recentdemonstration before a large group of spectators. Thatthese results are now being achieved in a manner essen-tially different from formerly is nothing but a bare asser-tion. On the other hand, now that the possibility has beenestablished that these wonderful results may be obtainedin all their complexity by means of intentional signs,many will question whether Mr. Von Osten did nothimself train the horse from the very beginning torespond to these signs. No one has the right, how-ever, to charge an old man, who has never had a blemishon his reputation, with having invented a most

refined



Clever Hans (the horse of mr. Von Osten) 264 THE HORSE OF MR. VON OSTEN network of lies, if the facts can be explained in a satis-factory manner in some other rational way. And thiscan be done in this case. For we have seen that thereis another alternative, other than the theory that thehorse can think or the assumption that tricks have beenemployed. And now, aside from the specific results obtained,what is the scientific and philosophic import of the wholeaffair?—For one thing, the revolution in our conceptionof the animal mind, which had been hoped for by some,and feared by others, has not taken place. But a con-clusion of an opposite character is justified. If such un-exampled patience and high pedagogical excellence aswas daily brought to bear by Mr. von Osten during thecourse of four long years, could not bring to light theslightest tracé of conceptual thinking, then

the old asser-tion of the philosophers that the lower forms are incapableof such thinking, finds corroboration in the results ofthese experiments so far as the animal scale up to and in-cluding the ungulates is concerned. For this reason thetremendous effort put forth by Mr. von Osten, is not,in spite of the self-deception under which he labors, lostto science. If anyone has the courage to try the experi-ment with the dog or the ape, the insight which we havenow gained will enable him to beware of one source oferror which hitherto has not been noticed. In the face of much misapprehension which has arisen,I wish once more to say emphatically that the committeeof September I2th in no wise declared itself to be con-vinced that the horse had the power of rational thinking.The committee restricted itself entirely to the questionwhether or not tricks were involved, and, intentionallyand rightly

referred the positive investigation to a purely



Clever Hans (the horse of mr. Von Osten) REPORT OF DECEMBER 9™, 1904 265 scientific court. I would also report that for some timeMr. Schillings has been convinced, by his own observa-tions, of the horse's lack of reason, and when he wasapprised of our conclusion in the matter, he embraced itwithout wavering. I have no intention of taking partin any discussion which may arise in the press as a resultof the present report. Unless they wish to confine them-selves to mere guesswork, the defenders of other viewswill not shrink from the task of basing their criticismupon careful methodical experimentation, and they willkeep a detailed record of their results day by day; forstatements based solely upon memory, without specificreport of experimental conditions, prove nothing. Prof. Carl Stumpf.December 9th, 1904.
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