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The periods of arrest of progress in learning, so-called plateaus, 

have come to be regarded as one e important factors in the learn- 

ing process. This investigation » «s undertaken for the purpose of 

reéxamining the mental state duriny, “hese delays in the hope of gaining 

further information regarding theit «suse. The machine used was a 

practice model of the Morse instru:sent. James’ Zalks to Teachers 

furnished the material, and consecu.iv2 passages were written in the 

Morse alphabet. The number of errors made each day was noted. 
Four hours, on four succeeding days, were given to the preliminary 

study of the alphabet, with which the subject, the writer, was wholly 

unfamiliar. This was followed by the investigation, which consisted of 

one half hour of daily practice and a five-minute test of skill. The 

investigation occupied thirty-nine days. The practice and tests were 

omitted on Sundays. 
The curve, which follows, has the same general form as has been 

found in earlier investigations. Advance alternates irregularly with 

arrest of progress. The periods of delay vary from a single day to a 

week ormore. What, then, is the cause of these plateaus in the learn- 

ing curve? 

A recent writer’ makes a distinction between what he calls 

‘breathing places’ and plateaus, the latter of which, he says, belong 

to definite levels of advancement, but as one of his subjects experienced 

a plateau at the end of ten days and another after twenty days of practice, 

the distinction does not seem vital. The present writer has been unable 

to observe any difference, except that short arrests of a day or two are 
more likely to be caused, in part, by physical condition, and that the 

* Book, University of Montana Bulletin, No. 53. 
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delays increase in length as one approaches the limit of his power. In 

the present inquiry into the meaning of plateaus the writer accordingly 

will disregard this distinction. 

Book is of the opinion that plateaus ‘‘ represent either a failure in 

attention and effort . . . or a period during which attention and effort 
are wrongly applied, where mistakes are multiplied and where. sub- 

sequently the evil effects of practice in error are being slowly overcome 

and right habits of attention and execution regained.”* The writer 

has elsewhere maintained that these retardations are due to the fact 
that time is required for the automatization of associations and the 

present investigation affords additional evidence in support of this 
opinion. Throughout the work, the attention was clearly as alert dur- 

1 Op. cit., p. 157. 
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ing periods of arrest as when advancing, and the effort was more in- 

tense. Indeed, the relief during the first part of the forward move- 

ment was quite evident. It seemed as though the strain were removed. 

That attention and effort are wrongly applied, that mistakes are made 

and the evil effects of practice in error are slowly overcome during the 

delays, is unquestionable, but all of these hindrances would naturally 

accompany the confusion resulting from loose, unautomatized associa- 

tions, whether muscular or more strictly mental. In the writer’s 

opinion these associations must become automatic before further prog~~ 

ress is possible. At times Book himself seems to hold this view, as 

when he says that ** it takes some time for the new way of writing to 

become sufficiently automatic to allow part of the attention to forge 

ahead in quest of more economical methods.”* It should be remem- 

bered, however, in this connection that the writer’s earlier investiga- 

tions * have shown that economical methods are adopted unconsciously, 

an observation which Book* has verified. This unconscious adoption 

of successful ways of doing things shows that the attention has no 

direct concern with the selection of the method to be followed. The 

mind is attentive to success in the-thing-to-be-done. Short cuts then 

reveal themselves and are entered upon without conscious selection. 

This also supports the theory that, during periods of arrest in progress, 

the mind works over the accumulated material. 

Book's chief reason, aside from introspective analysis, for regard- 

ing lapse of attention and effort as the cause of plateaus is the les- 

sened pulse rate which he found during these delays. Admitting that 

the slower pulse, when this condition exists during arrest, which was 

not uniformly true of Book’s subjects, is caused by lapse of attention 

and effort, there remains a more fundamental question. What pro- 

duces the lapse of attention? When investigators keenly interested 

in making as rapid progress as possible experience periodic delays — 

and Book encountered one of thirty-three days — this fact alone gives 

reason for thinking that the problem of retardation is not solved by 

merely postulating a lapse in attention. Before discussing the cause 

of lapse of attention during the retardation periods a preliminary 

question is important. Is there any reason for loss of interest and 

lapse of attention at the moment when plateaus begin? According to 

Book it is ‘* anything that retards success temporarily, that dampens 

a learner’s ardor or interest and enthusiasm, and so takes away some 

* Op. cit., p. 155. 

* American Journal of Psychology, Vol. X1V., p. 201. Popular Science 

Monthly, Vol. LXXIL., p. 259. 
* Op. cit., p. 92. 
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of the spontaneous or voluntary incentives to effort,” that ‘* brings 

about a temporary lapse in attention and effort, which by the law of 

habit is prolonged until broken up by some special incentives to 

effort.”* But one of the peculiarities of these plateaus is that theyg,, 

often begin when the learner is animated with the enthusiasm of suc- 

cess. He has made good progress during the preceding days; the 

work has seemed easy and pleasant, favorable conditions, so far as the 

state of the mind is concerned, for continued advance. Yet, not- 

withstanding this, the learner suddenly finds that the most severe _ 

effort gives no results which can be measured. He has reached his 

limit for the time, and strain as he may he cannot advance. The 

delay may be short or prolonged, but one day, often unexpectedly, he 

finds his efficiency markedly increased, and thus the attention, if it 

has lapsed, becomes again active for the work. No unusual effort is « 

exerted, but he continues to advance instead of falling back to his 

former level, and the new standard is maintained as easily as was the 

old a short time before. On certain days progress may be retarded, 

but in such cases the cause is likely to be found in the physical indis- 

position of the subject. Naturally, these sudden changes in the rate 

of progress are not usually observed in those who, because of special 

fitness for the work, advance continuously. 

The cause of the lapse of attention seems therefore to lie in the 

confusion produced in the mind by the accumulation of loosely articu- _ 

lated facts or movements. The learner, finding strenuous effort no 

longer productive of visible results, may, of course, allow his attention 

to lapse, and the slower pulse, when it occurs, is the organic expres- 

sion of this mental condition. Instead-then of a decreased pulse rate 

indicating that lapse of attention and effort is the cause of plateaus, 

the time required for the automatization of associations produces, in 

certain cases, a lapse of attention and effort, with the physical con- 

comitant of a reduced pulse. Book himself can hardly regard plateaus 

as always indicative of diminished effort, since he says of one of his 

subjects that ‘‘ it was clear that he was trying harder for the period of 

slow improvement than for the period immediately preceding and fol- 
lowing this stage, both of whieh showed more rapid gains.”* The 

same observation has been made by the writer in all of his investiga- 

tions of the learning process. The effort may be more intense during 

periods of slow progress or arrest but it does not produce equivalent < 

results. Arrest, however, does not occur in all cases. Peculiar apti- 

tude for a certain occupation may enable one to make continuous 

1 Op. cit., p. 155. 

2 Op. cit., p. 22. 
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advance. But this is not common, as the numerous experiments in 

learning have shown. 

The inadequacy of the introspective method for solving questions 

of genetic psychology, as shown by Lewis’ and others, might well 

make one hesitate to be insistent upon this matter were introspection 

the only basis of argument; but there are other data not purely intro- 

spective in source. 

At the end of a period of arrest, skill in the work is always mark- 

edly greater than before the plateau occurred. If, therefore, lapse of 

attention is the cause of plateaus and if, during the retardation, there 

is **no further development of the elemental habits preparatory for 

use as elements in the higher-order habits,” * then, clearly, the learner 

must have been on the point of evincing increased skill when fatigue, 

ennui, or something else supervenes to cause the lapse of attention. 

Consequently it remains for advocates of the lapse of attention 

theory to explain this coincidence. Book, although his curves 

show an almost constant correlation of these two phenomena — 

periods of arrest and ensuing increases in skill — nevertheless refuses 

to recognize any causal relation between them. Why should the atten- 

tion always select the moment for lapsing when the subject is on the 

point of making decided improvement? The view that the learner has 

reached his highest degree of efficiency with the material which thé 

mind has already assimilated, and that further progress requires time 

for the automatization of new associations, of information if the sub- 

ject of study be strictly mental, and of nervous discharges if it be 

partly physical, affords a reasonable explanation of the arrest, and 

lapse of attention, as already pointed out, might then ensue because 

of the discouragement produced by the delay. 

Or, again, if it be denied that the attention selects the moment for 

lapsing when the subject is on the point of advancing, the improve- 

ment at the end of the retardation remains to be accounted for. Why 

should attention upon suddenly returning to its duty impart a skill 

greater than it gave during its former period of full activity before the 

arrest began? Evidently some sort of mental reconstruction has been yy 

going on during the interval of retardation in visible progress. This 

position is also supported by the writer’s investigations * of memory 

which show that skill is increased by cessation of practice for a mod- 

erate interval of time. 

‘ British Journ. of Psychol., 11., p. 306. 

* Book, op. cit., p. 156. 
* Am. Journ. of Psychol., Vol. XV1., p. 131. PsycHoL. BULLETIN, Vol. 

IIL, p. 185. 
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GENETIC PSYCHOLOGY. 

Genetic Psychology: An Introduction to an Objective and Genetic 

View of Intelligence. Epwin A. Kirkpatrick. New York, 

Macmillan Company, 1909. Pp. xv + 373. 

Of those portions of the volume dealing especially with the inter- 

pretation of animal behavior the present reviewer is not competent to 

judge indetail. The author summarizes the typical modes of behavior 

of various organisms from the simplest to the most complex. In this 

discussion one thing is of especial interest, namely, the emphasis upon 

the organism itself as a determining factor. ‘‘ The organism is not 

moved by the stimulus but moves itself in response to it.” This sec- 

tion of the book probably represents fairly well the general results of 

researches made up tothis time. The author’s conclusion is that there 

is no essential difference except in degree and complexity between the 

fundamental characteristics of behavior in all animals from the lowest 

protazoa to man. 

Instinct is discussed under the heading, ‘ The Complex Behavior 

Characteristic of Species.’ The reviewer fails to find here any new 

or illuminating point of view. Under the ‘ Behavior of Individuals,’ 

the author discusses habit formation, etc. Even the lowest forms seem 

capable of forming habits, a process in which, in most cases, useless 

movements are inhibited and useful ones are fixed. A chapter devoted 

to the structures concerned in complex behavior and in ideation fol- 

lows. The neural apparatus of vertebrates is described, the difference 

‘between the nervous system of men and of other animals is discussed 

in a general way, and a schematic view of brain functioning and the 

physiological basis of special mental processes such as attention and 

thought, is presented. The discussion throughout these and other sec- 

tions is highly schematic and hypothetical, at times altogether common- 

place and trite. Scores of pages of material such as the following 

abound: ‘* The imaging centers are excited to action primarily by 

external stimulations that pass through the centers concerned in sensa- 

tion.” ‘+The conceptual centers are excited primarily by impulses 

from the image centers and from the word centers. 'When developed, 

one conceptual center may arouse another activity either with or with- 

154 
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out the excitation of the image centers.” In this general connection 

several pages are devoted to showing how, in perception, free images, 

memory images and concepts, we have types of functioning farther 

and farther removed from the direct stimulation of objects. 

The neurological background obtrudes almost constantly. It is a 

matrix into which every mental process and mode of behavior must be 

fitted. There seems, in fact, to be a growing tendency on the part of 

some psychologists to imagine that when the observed facts of behavior 

are fitted into some hypothetical neural complex they are explained or 

at least more easily understood. The present reviewer, however, fails 

to be convinced that this explanation illumines in any way the facts 

of direct observation and experience. 

A section is next devoted to the subject of consciousness and the 

tests for determining its presence. Two objective tests are usually 

offered, first that of structure of the organism, and secondly that of be- 

havior. As far as structure is concerned, however, no definite answer 

is possible; for, while consciousness is usually associated with a nerv- 

ous structure of some sort, there is a possibility that it may exist where 

there is no stich specialization. The author holds then, if the nervous 

system is lacking or quite different from man’s, that as a matter of 

course the consciousness, if it exists, is necessarily very different from 

that of man. On the side of behavior it is usually supposed that evi- 

dence of consciousness is seen in digcrimination, motion, purpose, and 

modifiability, but unless especially limited these are shown to have no 

general reliability as criteria. Subjectively, consciousness is recog- 

nized as most intense when there are more or less sudden changes in 

situations and in behavior. From this it may be inferred that con- 

sciousness is especially prominent in all new reactions of animals and 

hence in those most capable of learning by experience. ‘‘ The fr#- 

mary function of consciousness in the evolution of behavior is to 

emphasize the results of action with reference to the end to be ob- 

tained.” 

Under the head of specific conscious states of animals and men is 

discussed the general character of feeling in animals, pain, intellectual 

states, sensations, space perceptions, perception of objects, images and 

memories, concepts and reasoning. The treatment is largely hypo- 

thetical and very general and not particularly illuminating to the gen- 

eral reader. Special students of various problems will no doubt find 

much in the discussion for special commendation or disagreement. 

One point particularly urged by the author is the need for a term 
which will apply to all adaptations of means to ends in order to bring 
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more closely together biological, physiological, and psychological 

adaptation. He proposes, therefore, to extend the word ‘ intelligence’ 

to cover all such cases of adaptation. The reviewer is frank to say he 

does not see that anything is gained by the use of the term, nor does 

he feel any need for a common term under which to consider all types 

of behavior. Surely the facts of physiological, sensori-motor, repre- 

sentative or conceptual adaptation have nothing added to them in the 

way of intension or of extension by being called intelligent. Merely 

to be called by the same name does not put them into any more evi- 

dent relationship than to call them types of adaptation. The question 

may also be fairly raised as to whether the different types of intelli- 

gence referred to above are not based upon logical rather than psycho- 

logical distinctions. At least, the attempt to arrange animals in 

classes according to this scheme would probably result in an altogether 

spurious classification. 

The types of learning which the author next treats are determined 

according to the types of intelligence mentioned above. Learning he 

defines broadly as the result of activity in response to particular 

environments. 

Other examples of the use of hypothetical brain connections 

inferred from known facts of behavior and then used to throw light 

on this behavior may be given. It represents a sort of pseudo- 

psychology widely current at the present time. It is usually temper- 

ately indulged in and hence passes unchallenged, but in this book it is 

carried to an extreme. Thus: ‘* Whena child hears a sound the path 

from the auditory center for that sound is more open toward the motor 

center concerned in producing the same sound than in any other direc- 

tion” (p. 293); or, ** It is well recognized that in the trades and pro- 

fessions a man may be very well trained theoretically and yet be 

unsuccessful in actual execution while another man may have no 

theoretical training and yet be very successful in practice. The first 

has had the higher centers trained to respond to external stimulations 

and to impulses coming from the higher to the lower centers, while 

the second has had much training in sending impulses from the higher 

to the lower centers in such a way as to bring about the proper adap- 

tation to the external conditions” (p. 311); or, ‘‘ The most effective 
learning is under the direction of the higher centers, but these higher 

centers often accomplish the purposes desired, not by attempting to 

directly control the practice activity of the lower centers . . . but by 

arranging that the lower centers shall have a sufficient amount of 
practice in the simpler process of responding to external stimulation” 
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(p. 314). A few brief quotations can scarcely convey the impression 

that inevitably comes to one from reading large portions of the book, 
and the reader is referred to the text in justification of the criticism 

offered. 

The book as a whole is carefully and closely written. The author 
is to be commended for his original and, on the whole, suggestive . 

outline of topics. It is in the working out that one is disappointed. 

In view of the great and painstaking labor involved in such a book as 

this one feels the most hesitancy in passing sweeping criticisms lest 

they appear to indicate an unfriendly or, to say the least, superficial 

attitude. But the present reviewer, after a careful reading of practi- 

cally all of the book and a re-reading of parts of it, can only describe it 

as he has done above. It is impossible to summarize the discussions 

as they stand, or to give any intelligible conspectus of what the book 

contains. One can only say that it needs re-writing and much conden- 

sation. As it stands it is a presentation of the most elementary facts 

in the dry and almost unintelligible style of the @ prizorz theorist. 

IrvING KING. 
UNIVERSITY OF IOWA. 

CHILD PSYCHOLOGY. 

Psychologie de enfant et pédagogie experimentale. Ep. Cria- 

PAREDE. Second edition, revised and enlarged. Genéve, Li- 

brarie Kiindig, 1909. Pp. viii + 283. 

This neat little volume is an attempt to furnish practical teachers 

with the elementary facts of mental growth together with some sug- 

gestions and illustrations of how educational questions may be investi- 

gated by the experimental method. The first 190 pages are devoted 

to an informal discussion of various problenis of child-psychology. 

The author is firmly convinced that psychology, especially that of the 

child, is of the utmost value for the teacher. An interesting and care- 

ful historical survey of the development of child-study in all civilized 

countries is presented. 

Next follows a discussion of problems and methods. The problems 

of an educational psychology are in brief: preservation of the child 

in health, development of the mind and body through gymnastics, the 

equipment of the memory and education as such; that is, the develop- 

ment of character. The chapter on methods simply aims t~ state in a 

general way for the teacher the different modes of approach to the 

subject, such as the method of introspection, observation, experimenta- 

tion, etc., without attempting to go into technical details. 
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Under ‘Mental Development’ he states in a popular manner 

various facts regarding physical growth, relation of this phase to 

mental growth, the importance of play and imitation in the mental 

development, the meaning and function of infancy, interest in educa- 

tion and the development of interests. Throughout he shows much 

familiarity with various American studies and refers to them repeatedly. 

The treatment is interesting and up to date but presents nothing new 

to the advanced student, being, as we have said, written as an intro- 

duction for the rank and file of the public school teachers. All the 

chapters are accompanied with good bibliographies from the German 

and English as well as from the French. 

The last section of the book deals with the problem of intellectual 

fatigue. Here the material is more valuable for the advanced student, 

although the mode of presentation continues to be direct and non- 

technical. He offers a good résumé of the complexities of the prob- 

lem, the factors entering into it, etc. The problem of the ‘ fatigue 

coefficient ’ of the different subjects of study, the influence of physical 

work on mental fatigue, the hypothesis of a reservoir of energy, over- 

work, and the rest are treated quite fully. The discussion contains 

much that is suggestive, although the application of the doctrine of the 

reservoir is sometimes rather fanciful. Brief résumés of the ordinary 

fatigue tests and criticisms are included. 

The main criticism to pass on the book is that it is scrappy and 

does not attempt to present a systematic account of mental develop- 

ment such as the teacher should have. Possibly, however, there is 

some justification for a rather full discussion of certain pertinent topics 

instead of a presentation of all phases in a more restricted form. 

IrvING KING. 
UNIVERSITY OF IOWA. 

La vie mentale de ladolescent et ses anomalies. AvuG. LEMAITRE. 
Saint-Blaise, Foyer Solidariste, 1910. Pp. 238. 

It is the second part of the title which is most appropriate for this 

book, which describes certain striking peculiarities rather than the 

normal conditions of the mental life of adolescents. The author 

thinks it preferable to examine a limited number of characteristic or 

even pathological types rather than a larger number of types which 

are less accentuated. Accordingly, with the exception of the opening 
chapter, which describes some not very serious investigations on the 

connection between feeling and intellect in children, the book is devoted 

to the description of very striking individual differences in children. 

The method followed is that of the description of cases, with little or 

no attempt at evolution of the facts described. 
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The cases described are chiefly those of boys who have co.ne under 

the author’s personal observation in his teaching. The only two 

strictly normal characteristics of adolescence described are synesthesias 

and mental imagery in connection with language. The author de- 

scribes with considerable wealth of detail individual cases of ‘ photisms,’ 

‘diagrams’ and ‘ personifications,’ all of which he regards as peculiarly 

characteristic of adolescence. One entire chapter is devoted to the 

description and analysis of three very striking cases of synesthesia in 

adolescents. 

According to the rather meager statistics of the author, 45 per 

cent. of adolescents are motor in their word imagery, 32 per cent. are 

visual, 14 per cent. auditory, and 9 per cent. are of mixed types. 

Experiments on the memory of these different types which are, how- 

ever, not reported in detail, have shown that the motor type of imagery 

is inferior both in rapidity and fidelity to the other types, especially 

the mixed type. 

The author believes that nearly 30 per cent. of boys from thirteen 

to fifteen years of age are subject to paramnesias or illusions of false 

recognition (sometimes referred to as the illusion of déja vécu). 

Furthermore, more serious forms of dissociation are frequently present 

in children of this age without being noticed by parents or teachers. 

Most of these dissociations fortunately have a tendency to adjust them- 

selves. Cases of ecstasies, autoscopies (seeing an apparition of one’s 

self), hallucinatory guides, etc., are described and an entire chapter is 

given up to the description of two cases of very complex hallucinations. 

One is somewhat relieved to find that the author has met with but 

one case of multiple personality among his pupils during the course 

of his twenty-five years of experience. This case is, however, de- 

scribed in detail. He has not been so fortunate in regard to cases of 

parapsychesia, a type of psychesthenia hitherto little observed but to 

which adolescents are peculiarly subject. A chapter on ‘bad habits’ 

and one on ‘adolescents who commit suicide,’ followed by a short 

plea for more individualization of instruction, complete the book. 

E. H. CAMERON. 
YALE UNIVERSITY. 

HABIT FORMATION. 

Habit Formation and the Science of Teaching. Stuart H. Rowe. 
New York, Longmans, Green, and Co., 1909. Pp. xvii + 300. 

The author tells us in the preface that the aim of this book is two- 

fold: (1) ‘* To present in scientific form the relation of habit to educa- 
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tion;” (2) ‘*to treat the subject of habit formation in a way that will 

render practical assistance to the teacher, the supervisor, the parent, 

and the clergyman.” In a word, we have here an attempt to furnish 

a methodology of habit based on psychological principles, which shall 

be supplementary to the methodology of the acquisition of ideas. 

The Herbartian ‘ formal steps’ failed in usefulness largely because 

of their neglect of habit as the aim of much of the most important 

instruction. A modification of the Herbartian scheme, together with 

the author’s steps in the methodology of habit, will be comprehensive 

enough to fit all instruction. 

The author’s method of supplementing the Herbartian method- 

ology is indicated in his ‘ observation form’ used in the Brooklyn 

Training School for Teachers, which is as follows: (1) Getting the 

idea of the habit, (2) getting initiative, (3) practice, (4) preventing 

exceptions. 

Such procedure will involve the decision on the part of the 

observer as to whether the lesson has as its aim the formation of a 

habit or the acquirement of ideas, or both. The features of the lesson 

which are to become automatic must therefore be determined and 

treated according to the following principles: (1) Look for the auto- 

matic element, (2) look for the serial, (3) search for elements enter- 

ing the lesson which are fixed and do not lend themselves to change, 

(4) decide whether the details and the feeling elements involved in 

the lesson are to be kept prominent or neglected, (5) determine 

whether it is desirable that the attention be focused on the operation, 

etc. (The author enumerates eight such principles, which he believes 

follow as a result of his analysis of the nature of habit.) 

Much the same method of exposition is used by the author in 

connection with the other main points in his methodology of habit. 

Many precepts are, for example, enumerated for evoking initiative, 

for securing practice effects and for preventing exceptions. These 

precepts are based presumably on a psychological analysis of the 

processes involved, but it is difficult to discover the connection. One 

striking feature of the book is the neglect of the results of experi- 

mental investigation. The references to such investigations are of 

the most general nature. Indeed one may say, without doing the 

author any injustice, that the psychology included within the book is 

a meager foundation for the methodological principles which are pre- 

sumably derived from them. This may be, however, of set purpose, 
for the author expresses ‘*much more confidence in the ability of 

teachers to work out experimentally the best methods of accomplish- 
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ing their various tasks than he has in the ability of psychologists to 

solve these problems, unless the latter get intimately acquainted with 

class-room methods.” 

E. H. Cameron. 

YALE UNIVERSITY. 

SOCIAL DEVELOPMENT. 

Social Development and Education. M.V.O’SuHEra. Houghton, 

Mifflin Co., 1909. Pp. xiv + 561. $2.00. 

Part One of this book, treating of the genesis and cause of develop- 

ment of typical social attitudes such as ‘ Sociability,’ ‘Communication,’ 

‘Duty,’ ‘ Justice,’ ‘ Respect,’ ‘ Docility,’ ‘ Resentment,’ *‘ Aggression,’ 

and ‘ Social Types,’ is distinguished from most works on social devel- 

opment by what may be called the natural history attitude. Few 

persons have observed the social activities of children to see just what 

they are without reference to the thought of what such actions should 

be. There are few people, therefore, who will not find in these pages 

new phases of child nature presented, or characteristics previously 

known revealed as being of greatly varying prominence at different 

ages. On the other hand, some may feel that too much space is 

taken in describing characteristics of children that are already well 

known, yet others may value these same passages. There can be no 

doubt that this part of the book will be of great value in fostering 

accurate observation of the behavior of children and a more sympa- 

thetic understanding of them, instead of merely condemning, approv- 

ing, admiring or attempting at once to change the behavior into what 

the observer thinks it should be. 

Part Two, on social education, is less original in its attitude, but 

gives more prominence to the natural tendencies of children in rela- 

tion to the influence brought to bear upon them, than is usual in 

books on training of children. The following are topics treated: 

‘From a National Standpoint,’ ‘ Education,’ ‘Social Experience,’ 

‘ The Critical Period,’ ‘Coéperation in Group Education,’ ‘ Problems 

of Training,’ ‘ Methods of Correction,’ ‘ Suggestion and Imitation.’ 

Each topic, in both parts, is followed by a résumé, and at the 

close of the book are a series of exercises and references that should 

be of considerable value. The book should prove very valuable to 

both parents and teachers. 

E. A. KirKPATRICK. 
STaTE NORMAL SCHOOL, 

FITCHBURG, MAss. 
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PSYCHOLOGY OF THE HAND. 

Essai sur la psychologie de la main. N.Vascuive. Preface by 

Cuar_es Ricuet. Paris, Marcel Riviére, 1909. Pp. v + 488. 

The impression produced by reading this long essay upon the 

psychology of the hand is a curious one. Partly, the effect is a deep- 

ening consciousness of the significance of this small organ; partly, the 

feeling is one of intense appreciation of the author’s preoccupation 

with his subject, an appreciation too of his erudition and versatility 

evinced in a strange intermixture of science and poetry. 

Vaschide has levied contributions from many a field in his attempt 

to make an exhaustive study of his subject. The canons of art, the 

dissections of the anatomist, the intuitions of the chiromancer, the 

measurements of the anthropologist and criminologist, as well as the 

studies of the pathologist and the psychologist, all are utilized. One 

cannot bring to bear upon the author’s work the criticism he him- 

self passes upon contemporary psychological research, that it lacks 

atmosphere and setting, for his book is very rich in literary and his- 

torical references. If, on the other hand, certain unsolved problems 

are treated somewhat summarily, this summary treatment may be 

pardoned when one considers the range covered by the book. Revi- 

sion of the work was, moreover, precluded by the untimely death of 

the author. Here and there are to be found unfinished sections, one 

of these proving, unfortunately, to be the chapter on the ‘ Motor 

Image’ where the reviewer had hoped to find the author bringing 

together in some theoretical way the facts he had accumulated on the 

réle of movement in the mental life, since he conceives the hand to be 

the very organ of the muscular sense. 

Preceding the more scientific portion of the book is a considera- 

tion, historical and descriptive, of chirognomy and chiromancy, the 

first seeking to read character from the lines and contours of the hand, 

the second seeking by the same means to fathom human destiny. 

The author gives a running summary, with no critical comment, 

of the principal facts noted in the study of the hand with regard to 

palm, fingers, lines of the hand, various so-called mounts, coloration, 

and finger nails. 

From this he passes to a consideration of the artistic canon of the 

hand, the proportion between its parts recognized as most harmonious 

by men who have given particular attention to the beauty of the human 

body. The hand in works of art constitutes one of the most interest- 

ing as well as one of the most richly illustrated chapters of the book. 

Beginning with the Egyptian hand, small, narrow, spatulate, 
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Vaschide traces the evolution to the beautifully modelled hand of 

eighteenth century art. The early treatment is conventional, monot- 

onous; the hand is dominated by the arm and the gesture. Early 

Greek art, while failing to individualize the hand, begins to give at- 

tention to details, and Greek art at its height works out the individu- 

ality of the hand completely, exhibiting in Apollo the ‘ psychic’ hand, 

in Mercury the ‘ practical’ hand, in Aphrodite the ‘artistic’ hand. 

With early Christian art the stereotyped hand and gesture return. 

Gothic art brings a renewal of attention to details with the introduc- 

tion into art of the ‘bony’ hand. Italian art of the sixteenth century 

shows all the beauties of the Greek classic period in its treatment of 

the hand, plus a certain humanising element, as witness the beautiful 

hand of Jeanne d’Aragon as painted by Raphael. For perfection in 

treatment of the hand, Vaschide inclines to give the laurel to French 

art of the eighteenth century. 

Thus, in its artistic evolution, one sees the hand grow from a vague 

block-outline into a living personality. Little by little, the fingers 

open out and give life to the gesture; little by little the hollow of the 

hand is revealed with its delicate inner tracery until at last the hand is 

discovered as tliat organ of the body most expressive of its vitality and 

mobile intelligence. 

Under the anatomo-physiology of the hand, the author describes 

its ossature, musculature, innervation, and vasculature, emphasizing 

throughout the marvellous complexity of its structure and the resulting 

complexity of function. Variations in the blood-volume of the hand 

in correlation with emotional changes are cited and the means used in 

registration of the digital pulse mentioned, with a summary citation 

of the principal researches that have been made upon the psycho- 

physiological criterium of vascular reactions. 

But the hand is not only the most flexible instrument conceivable ; 

it is an organ of sense as well as an organ of movement. A non- 

critical summary follows of the psycho-physiological researches that 

have been carried on upon the hand as a sense-organ. The summary 

is fairly exhaustive in a schematic way, although there are some 

noticeable omissions, — no mention, for instance, occurs of cutaneous 

after-images. The literary references are also incomplete in certain 

respects. 

The varying sensitivity of different parts of the hand is accounted 

for in physiological terms. The determination of the lines of the 

hand by its muscular-tendinous demarcations is noted. Dependence 

of tactile sensitivity and tactile localization upon mobility of the part in 
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question and upon exercise is proved with mention of the réle played 
by the sensation of pressure received in connection with the finger- 

nails. Individual variation in tactile sensitivity receives attention, 

particularly the sensitivity of man and woman, of criminals, and of 

the blind. The discussion includes also consideration of the following 

subjects: Linear stimulation in comparison with double-point stimu- 

lation; perception of movement on skin relative to sensitivity of tested 

portion; modification of tactile sensitivity through heat, cold, and 

drugs; relation of tactile sensitivity to tension of skin; dissociation of 

tactile sensations; allochiria, in which a touch on one side of the body 

is felt and located on the other; Weber’s sensory circles; the doctrine 

of local signs, with citation of various explanations that have been 

given; common tactile illusions, as that of Aristotle; left and right 

hand excursions after a model; tactile estimation of thickness; influ- 

ence of education of voluntary motility upon sensitivity; touch sensi- 

bility as increased by the posture of hand which favors rapidity of 

finger-movement; differentiation of tactile sense-organs and correlated 

differentiation of sensations. 

A separate chapter is devoted to finger-prints. Their use among 

primitive and savage peoples, the early observations of Purkinje and 

Alix, the employment of them by Sir William Herschell in his admin- 

istrative work in India, are noted as preliminary to Galton’s investi- 

gation. 

Féré, who found in the degenerates that he examined dissimilarity 

in the pattern from finger to finger and from hand to hand, considered 

such asymmetry to be a frequent and important mark of degeneracy. 

Vaschide, following Féré, is inclined to attribute higher anthropolog- 

ical significance to various digital patterns than does Galton, who values 

them chiefly for purposes of identification. 

The pathology of the hand affords a wide field of study. Fre- 

quently an inspection of this member aids in diagnosis of disease. The 

illusion of the phantom-hand and the various forms it may assume are 

described; the author urging that the psychic factor in such an illusion 

must be recognized as well as the peripheral cause. Writer’s cramp 

is considered at length, and other occupational cramps are cited. The 

study cf the mechanism of the affection raises the question whether it 

is due to peripheral causes or to cerebral fatigue. The fact that the 

muscles of the hand may be used in codrdinations other than those of 
wens is cited in support of the latter position by Duchenne, whom 

Vasch.de is inclined to follow. 
Vaschide distinguishes two elements in the situation: (1) the 
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automatic physiological element, that of the habit of systematic coér- 

dination of a certain number of movements; and (2) the psychic act, 

the functional play of attention. Writing, he conceives, is so fre- 

quently subject to functional disorders, because of the interplay here of 

a highly automatized function and a high degree of mental activity. 

For this reason he holds that writer’s cramp should not be confounded 

with other functional cramps, although it undoubtedly possesses ele- 

ments in common. 

The hand from the anthropological point of view involves a de- 

tailed comparison of the hand of man with that of the animals nearest 

him in the zoédlogical order. Instructions are given as to the methods 

to be used in taking accurate measurements of the humanhand. From 

the data already collected it is concluded that the relative length of the 

hand is a differential characteristic of some importance in ethnic study. 

Europeans have small hands; the yellow races, large ones; the black 

race a hand intermediate in size between these two others. The cor- 

relation of the proportions of the hands with the cephalic index, color 

of hair, habitat, and profession is also considered. 

There follows an eloquently phrased section upon the revelations 

exhibited in the hand-clasp and gesture of the sane and the insane, 

with reference to the social recognition of the value of the hand. 

Right-handedness is dismissed somewhat summarily with certain in- 

teresting allusions to racial customs. 

The chapter on the motor image is, as mentioned above, incom- 

plete; unfortunately so, as at this point the author might properly have 

discussed the question of the relation of consciousness and movement. 

An historical sketch is given of the gradual recognition of the distinc- 

tion between tactile and muscular sensibility. The problem of an in- 

nervation sense is also touched upon briefly. Vaschide affirms the 

existence of an independent muscular sensibility, whose principal 

organ is found in the hand. 

The book is interesting, and its value is increased by the fact that 

the author had himself carried out researches upon many of the sub- 

jects treated. June E. Downey. 
UNIVERSITY OF WYOMING. 

Control Processes in Modified Hand- Writing: An Experimental 
Study. ‘Jungs E. Downey. Stud. from the Psychol. Lab. of 
the Univ. of Chicago. Psychological Monographs, No. 37. 

Published by the PsycnotocicaL Review. Pp. vii + 148. 

The immediate purpose of this investigation was to determine in 
some detail the interplay of visual, auditory and kinesthetic processes 
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in the act of hand-writing. It was definitely recognized that these 

control processes might be either sensational or ideational in form and 

that sensation or image might function either in anticipation or report 

and still constitute a cue. 

Three methods were utilized in an attempt to throw into relief the 

individual methods of control. (1) The act of hand-writing was 

embarrassed by unusual demands. Left-hand writing, blindfolded 

writing, mirror-writing with both right and left hands, inverted 

writing, and writing upon the forehead and other surfaces of the body 

were attempted. (2) Distraction was introduced during hand-writing, 

Visual, auditory, and vocal-motor distractions in various combinations 

were utilized. -Attention was also directed to be thrown upon various 

parts of the process. (3) The effect upon the motor-cue of a delayed 

signal was noted and introspective reports upon graphic imagery and 

slurred vocal-motor imagery were obtained. 

Among the conclusions reached were the following: Possibilities 

in the variation of control are great, ranging from a highly conscious 

control by visual anticipation (ideational) or visual report (either 

ideational or sensational) to a slurred vocal-motor control or an unat- 

tended-to kinesthetic report. With embarrassment of the process, 

individual differences are thrown into relief. Success varies with 

power of control over the visual or kinesthetic image. With the 

introduction of a specific distraction there is, to a certain extent, a 

‘ shunting’ of the control process, so as to avoid conflict. In certain 

cases, however, a synchronization of processes appears to result, those 

processes most frequently synchronizing which belong to the same 

sense-order; thus there is an auditory duet or a visual doubling rather 

than a synchronization of two different sense-processes. 

The play of attention is instructive since it discloses two types of 

subject: those whose attention goes normally to the writing process; 

and those whose attention focuses normally on the distracting process. 

The first type includes those belonging to the so-called sensory type; 

the second, those belonging to the so-called motor type. Attention 

goes to the least automatized aspect of the writing process. When 

instructed to focus the act of writing, the motor subject resorts to an 

intensification of some form of the anticipatory cue; the sensory 

subject concentrates on either the kinzsthetic or visual report from the 

writing. Subjects of the sensory type show the difficulty distraction 
introduces by a decrease in the size of writing-characters; those of the 

motor type show the effect of loss of control by an enlargement of 
characters and by the frequency with which repetitionary lapses occur. 
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The delay of the signal for writing after instructions were given 

what to write, showed the need of the sensory type for a definite 

anticipatory cue. The signal itself might constitute the cue for the 

motor subjects. That the writing in their case was automatic rather 

than voluntary was shown by the many times the subject wrote his 

name rather than the phrase directed. The extent to which auditory- 

vocal-motor imagery could be slurred and still constitute a cue was 

shown to be great. The most unambiguous evidence for pure grapho- 

motor imagery was obtained from subjects of the sensory type. 

Tue AUTHOR. 

ASSOCIATION. 

Assoctative Massenversuche. GErtTruD SALING. Zeitschrift fiir 

Psychologie, XLIX., 238-257. 

Thumb and Marbe’s Experimentelle Untersuchungen tiber die 

psychologischen Grundlagen der sprachlichen Analogiebildung 

(Leipzig, 1901) contains the following conclusions relating to associ- 

ation of words: Names of family relationship are mostly associated 

with other names of such kinship, some of these being frequently :ol- 

lowed by particular ones, corresponding especially to each case, e. g., 

mother to father. Adjectives, pronouns, adverbs of place and time, 

also numbers, are mostly associated with words belonging to their own 

classes, often with a specialized succession, as ‘ you’ in answer to ‘I.’ 

Frequently associations remain the same in a reversed order, 7. e., 

when the associated word is used as an initial one; such reciprocal 

associations are met with in all of the mentioned classes of words, except 

with numbers, the reactions to which betray a tendency to follow the 

initial number by a larger one. 

The verification of these tests formed a part of Frl. Saling’s prob- 

lem, the subjects being a class of 34 girls, seven to eight years old. 

The children were asked to associate a word with a given one and, at 

a command, write it down on their papers. The results of these 

experiments confirm the conclusions reached by Thumb and Marbe, 

and in this respect agree with the statements advanced by Watt, Zezt- 

schrift fiir Psychologie, 1904, and those of Wreschner, 7ézd., 1907; 

in the present instance, however, it appears that for children the per- 

centage of readily established associations is considerably smaller than 

for adults. 

The mental situation (or constellation) within the subject, at the 

time of the associative process, we may suppose to be the same 

wherever a similarity of results of such a process is recorded; though 
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different constellations might bring forth similar associations. If we 

assume at least a partial similarity of constellations, the results will 

give us a glimpse of the psychic conditions back of them. Such con- 

siderations are responsible for the attempt of Wertheimer, Klein and 

Alfred Gross to apply the principles of verbal association to crim- 

inology; these investigators see in the associative reactions of a defend- 

ant a revelation of his acquaintance with a corresponding set of facts, 

Such deductions can not be accepted without reserve and will be help- 

ful only when it has been positively established what current the cor- 

responding associative act takes in persons that are not implicated, and 

therefore extensive experiments must precede an application of asso- 

ciation-tests to criminology. 

The author used the words on which those investigators based 

their experiments, submitting them to her class of 34 girls, with an 

outcome not at all justifying the assumption of a concomitance of 

associations with definite constellations; neither was this favored by 

the returns received by Dr. Schultze, from his experiments with a 

class of 18 adults, during his course on experimental psychology. 

In conclusion, the author suggests the advisability of a compila- 

tion of a dictionary of associations, that might be utilized advantage- 

ously by philologists, such as Thumb, who wish to give to language- 

study the benefits of experimental psychology. As a beginning the 

author submits a collection of about 800 associated words. 

Joun WEICHSEL. 
NEW YORK UNIVERSITY. 

Tatbestandsdiagnostische Versuche bei Untersuchungsgefangenen. 

Puiipp STEIN. Zeitsch. f. Psychol., 1909, LII., 161-237. 

The investigation reported in this article is an advance over former 

investigations of a similar nature in the use made of actual criminals 

and accused persons as subjects. The subjects and controls were from 
every class of society, and of varying intellectual capacities and tem- 

peraments. 

The results show that the nature of the associations frequently 

betrays the knowledge of the crime. Frequently the associations are 
non-significant or senseless, though a more careful analysis would 
probably show that these associations ought to be regarded as indirect 

rather than senseless. Their indirect character is shown in the in- 
creased time of reaction. ¢ 

In the eleven cases examined, decided differences in the average 

time of reaction to the ‘ indifferent’ and ‘ critical’ words were obtained. 
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On the other hand, in two thirds of the cases of the controls, no time 

differences in reaction to critical and non-critical words was noted. 

In the remaining one third of these cases, the slightly increased time 

of reaction to critical words as contrasted with indifferent could be 

easily accounted for on the ground that certain critical words occurred 

which would be naturally emotional in their tone for any subject. 

The average reaction times in all experiments were as follows: 

Culprits and Accused Persons. Controls. 
Indifferent..............++« 2.2 sec. 1.7 sec. 

CORRE sastcncccccoscsccsecs a5 * a * 
Post-critical............... oo i + 

Only in one case was it true that the increased time in critical and 

non-critical words did not appear, and the author believes on other 

grounds that this accused person was not guilty of the charge against 

him. His case is for that reason not included in the above figures. 

On the other hand, a careful analysis shows that the number of 

faulty reproductions is not of any significance for the purpose of the 

experiment, except in so far as they give an indication of the person’s 

guilt from their content. The author also admits the force of the 

objection to the practical application which is based upon the ground 

that similar results must be expected from any accused person who 

knows of the facts of the crime. The only possibility of avoiding 

such difficulties is by the careful choice of critical words. 

E. H. CAMERON. 
YALE UNIVERSITY. 

DISCUSSION. 

DO COMBINATION TONES ORIGINATE IN THE 

MIDDLE EAR? 

Helmholtz’s explanation of the so-called subjective combination 

tones has provoked considerable discussion and experimentation, and 

the question as to the real origin, physically speaking, of these tones, 

is usually regarded as still open. Indeed, new theories as well as 

supplements and modifications of the Helmholtzian view have not 

been wanting in the modern literature on audition. In view of these 

facts it is interesting to get from Professor Titchener a clear and 

definite statement of the present status, from his point of view, of this 

question. The careful coasideration which he has given to this subject 

certainly entitles him to a hearing. 

: 
; 
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Professor Titchener seems to accept Helmholtz’s explanation prac- 

tically as originally stated in the Sensations of Zone. He holds that 

‘* recent investigation seems to show, pretty conclusively, that Helm- 

holtz was right, and that these tones [#. e., combination tone] take 

their physical origin in the middle ear.”* In a recent number of this 

Butuetin’® I took exception to so unqualified an acceptance of Helm- 

holtz’s theory as this, and pointed out some observations that tend to 

discount the particular part of this theory which is accepted so com- 

pletely by Professor Titchener. ‘‘ These observations,” to quote in 

part my criticism, *‘ of course, do not Jrove that the tympanic mem- 

brane and the ossicles caznot produce combination tones as Helmholtz 

supposed. They show, however, that Helmholtz’s explanation is 

incomplete and for the most part useless; that it certainly does not 

touch the most important cause of combination tones.” 

‘* The first sentence,” says Professor Titchener, ‘‘ is correct; but 

the second does not follow from the data.* The removal of the normal 

cause may permit some other structure, under the changed conditions 

of stimulation, to take on a function that, with the normal cause 

present, it is prevented from discharging. And so the exposed mem- 

brane of the round window may perhaps take on the duties normally 

performed by the drum-skin; duties which, under ordinary circum- 

stances, it is not called upon to perform.” * 

This appears to be needless and ungrounded speculation, and 

speculation indulged in solely to support a personal theory.’ If we 

but grant Professor Titchener’s assumption tentatively, we find that 

still another with a third explanation of the origin of combination tones 

must be made, in order to account for certain phenomena pointed out 

as early as 1891 and easily verified by anyone. Cross and Goodwin‘ 
found that when one ear was closed with wax and the wax touched 

with a rod which in turn was connected with a sounding tuning fork 

while another such fork was held against the teeth ‘‘ a loud differential 

1K. B. Titchener, A Text-book of Psychology, 1., 1909, 112. 
? PSYCHOLOGICAL BULLETIN, Vol. VI., 397 ff. 
* Probably it does not, but it certainly seems to be the most natural conclu- 

sion in view of other facts, some of which will be mentioned in this article. 

* PSYCHOLOGICAL BULLETIN, Vol. VIL, p. 33 feotnote. 
5 Professor Titchener will pardon this statement ; it is made with the kindest 

personal feelings, but says better what I mean than it is possible to put it in 

other words, and of course we are discussing a question which must stand on its 

own merits. 
* Cross and Goodwin, Some Considerations Regarding Helmholtz’s Theory 

of Consonance, Proc. of the Am. Acad, of Arts and Sciences, XXVIL, 1891, 

pp. I-12. 
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tone was heard at once in the ear against which the rod was placed. 

If both rods [connected with sounding tuning forks] were held against 

the teeth or head, the differential tone was heard in both ears.’’ Dif- 

ference tones are thus evidently produced whenever bone conduction 

is possible so that both tones can generate vibrations in the fluids of 

the inner ear. 

The most natural explanation of the difference tone in this case, on 

the resonance hypothesis, seems to be that based on the superposition 

of vibrations in the fluids of the cochlea.’ Certainly one cannot here 

invoke this supposed new function of the round window membrane, 

and for two reasons: first, the impulse does not play directly upon this 

membrane; secondly, the ossicles and tympana are still intact, so that 

the oval window functions normally. Anyhow, on what basis does 

Professor Titchener assume this taking up of a new function by the 

round window? Why, moreover, can it not thus function with the 

drum-skin present, if it mast function? 

From Professor Titchener’s point of view, then, combination tones 

originate (1) normally in the drum-skin, ¢. e., in the middle ear. (2) 

Whenever, under pathological conditions, this is made impossible 

they are derived by the same principle from the asymmetrical vibra- 

tion of the membrane of the round window, and with equal success.” 

(3) It must be granted that ‘ loud’ combination tones may originate in 

the inner ear proper, in cases where two series of periodic impulses are 

conducted to the same cochlea by the bones of the head.’ Now, it 

must evidently be granted, also, that not a single case of unquestion- 

able origin of combination tones in the middle ear can be pointed out 

or established. The fact that experimenters have shown that certain 

membranes will give rise to combination tones under certain conditions 

is certainly no proof that, under different conditions, the ear mem- 

branes will do the same thing, and so effectively as is demanded by 

the intensity with which we actually hear combination tones. Since 

all wave series, to become audible, must be mediated by the fluids of 

the inner ear, where the magnitude of the vibrations bear an ap- 

‘J. Peterson, Combination Tones and Other Related Auditory Phenomena, 

1908, 103 ff. 

®See W. V. D. Bingham, ‘ The Réle of the Tympanic Mechanism in Audi- 
tion,’ PsvcHOLOGICAL REVIEW, XIV., 229 ff. Mr. Bingham and others studied 

the hearing of a subject from both of whose ears the tympanic membranes and 
the first two ossicles had been removed. The experiments, though an element 
of uncertainty was not completely controlled, ‘‘strongly suggested that Miss 

Evans’ hearing for difference-tones is relatively better than that of a normal 
observer with intact tympanic membranes”’ (p. 242). 

* Titchener, Schaefer and Waetzmann would doubtless all grant this. 
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preciable ratio to the size of the total vibrating medium, why not 

make the ove assumption of origin of combination tones by superposi- 

tion of vibrations in the liquid of the cochlea, if it ariswers all cases 

and greatly simplifies the explanation? 

Professor Titchener says that my suggestion of combination-tone 

origin in the liquid of the inner ear is not novel. ‘* Schaefer had 

argued from the analogy of telephone membranes to the assumed func- 

tion of the drum-skin or (in default of a drum-skin) of the membrane 

of the round window; and Waetzmann, himself not original in the 

proposal, had declared his willingness to substitute the liquid of the 

labyrinth for the drum-skin and ossicles of Helmholtz’ theory.” 

While no claim of novelty is anywhere made, it is certain that 

Schaefer in his theory did not recognize the identity in principle of 

Helmholtz’s two mathematical explanations. He therefore fell into 

the same error as did Helmholtz.* Professor Max Meyer has criti- 

cized Schaefer from the latter’s own viewpoint, z. ¢., not recognizing 

the physical identity of the principles underlying these explanations.' 

Waetzmann, indeed, suggested the possibility of combination-tone 

origin in the liquid of the cochlea, but he made only a casual reference 

to it. In my own explanation I have given due credit to Helmholtz 

for the underlying principle, even though his original applications of 

it are different from mine. This principle is precisely what J have 

shown to be the strong point in Helmholtz’s theory, with the modifi- 

cation suggested. It is only by such modification that the theory 

avoids such difficulties as are here urged against Titchener’s view, as I 

have elsewhere pointed out,‘ and that the greatest simplicity of state- 
ment without any loss of efficiency is obtained. 

And here is precisly the point urged in my earlier article. ‘+ * That 

these tones take their origin in the middle ear,’ is just what recent 

investigations, so far as the writer is aware, do mot show. If there is 

any part of Helmholtz’s theory that has not stood the test it is just this 

part.” Professor Titchener has himself admitted, while discussing 

another point,’ that neither Schaefer nor Waetzman — the ¢wo auth- 

orities upon whom he based this statement — accepted unreservedly 
the middle-ear origin of combination tones so definitely held to in the 

1 PSYCHOLOGICAL BULLETIN, Vol. VII., p. 34. 
*See criticism in my Combination Tones and Other Related Auditory 

Phenomena, footnote p. 20, also p. 104. 
*Max Meyer, Karl L. Schaefer’s ‘Neue Erklirung der Sub. Comb.-tone,’ 

Phliger s Archiv, UXXXI., 1900, 49 ff. 
‘Combination Tones and Other Related Auditory Phenomena, 23 f. 

5 PSYCHOLOGICAL BULLETIN, Vol. VII., top of page 34. 
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new Zext-Book and defended in the BuLietin.' It is but fair also 

to recognize, in this connection, the views of Max Meyer, H. Ebbing- 

haus, and others, who have by no means admitted the conclusiveness 

for middle-ear origin of combination tones of the experiments of 

Schaefer and Waetzmann. 
JosEPH PETERSON. 

BRIGHAM YOUNG UNIVERSITY, 

PROVO, UTAH. 

Let us be clear as to what we are discussing! In his paper of last 

November, Professor Peterson affirmed that a statement in my Zex¢- 

book showed a complete misapprehension of the trend of recent investi- 

gation; that I cited no literature; that the work of Dennert and Bing- 

ham seemed to him ‘to overthrow completely’ the Helmholtzian 

theory; and that he himself had suggested a modification of that 

theory ‘‘ which aims to avoid the objections which are fatal to the 

drum-ossicles explanation, and which has certain other advantages.” 

I replied that Mr. Peterson had been anticipated in his suggestion ; * 

that Schaefer had furnished a theoretical answer to the inference 

drawn from the work of Dennert and Bingham; that the first literary 

reference in the Zext-d00k would have led my critic to the investiga- 

tions upon which I relied; and that these investigations, which Mr. 

Peterson had apparently overlooked, did in fact justify the Zext-d00k 

statement. This is all, surely, straightforward enough. We are dis- 

cussing a statement made not later than May 1, 1909, the date of my 

preface, and the question is whether the statement is, for purposes of 

undergraduate instruction, adequate to the facts as known at that time. 

I have tried to show that it is; and I rest my case.* 

In his present communication, however, Mr. Peterson has shifted 

the issue. He has gone behind the Zex?-d00k statement, which (as I 

said before) occurs in a chosen theoretical context; I could no more 

discuss the views of Max Meyer and Ebbinghaus, worthy of consider- 

‘Because of my criticism of his statement, Professor Titchener assumes 
that I have not read Nagel’s Handbuch to which reference is made in my mono- 

graph. The Weismannian arguments for non-transmission of acquired charac- 
ters illustrate the point that ‘facts’ or ‘evidences’ are not independent of their 
meaning. 

* Not by Waetzmann alone, but by Schaefer also (Arch. /. d. ges. Physiol., 

LXXVIIL., 1899-1900, 524). 
* There are, of course, some details of Mr. Peterson’s present writing that 

Should be cleared up; but I cannot task the patience of the readers of the 

BULLETIN by threshing them out. My critic would probably grant that they 

are not of primary importance to our discussion. 
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ation as they are, than I could discuss those, say, of Wundt, or Her- 

mann. He has gone around the statement; for the question of bone 

conduction, important in its own place, is wholly irrelevant to the 

matter originally in dispute. And he has gone ahead of it; for he 
assumes that I hold in May, 1910, to what I published in May, 1909. 

‘The question of the real origin of these tones,” he says, ‘ is usually 

regarded as still open.” Personally, I have never regarded it as 
closed, though I have more than once imagined — probably in com- 

mon with others—that it was near to closing. That is what I 

thought a year ago, for the reasons given: I now have reasons, posi- 

tive and negative, for thinking otherwise. Mr. Peterson has all the 

right in the world to discuss the general topic of subjective combina- 

tional tones, but he surely has no right to shift the ground of con- 

troversy, without warning, from the special to the general; a single 

month may put a text-book statement out of date.’ 

I can hardly close without a reference to Mr. Peterson’s charge of 

‘* needless and ungrounded speculation, indulged in solely to support 

a personal theory.” The facts are these: the theory is not mine, but 

Schaefer’s; I said that ‘it struck me as reasonable”;* and, as 

Schaefer had not gone into details, I outlined in a foot-note the way 

in which I conceived it to work. 

E. B. TitTcHener. 

GALVANOMETRIC DEFLECTIONS WITH ELECTRODES 

APPLIED TO THE ANIMAL BODY. 

The recent article by Dr. Sidis (1) on the so-called psycho-galvanic 

phenomena is in some respects so remarkable as to warrant the con- 

sumption of the BULLETIN’s space and the readers’ time in criticism 

thereof. The fact that Sidis’ work is typical of all that has been done 
in this line of experimentation gives us still more justification. 

Dr. Sidis claims that the results obtained by.other experimenters 
in psycho-galvanism can be explained as due (a) to variations in the 

1 May I give another illustration in this same field? A year ago the for- 

mant theory of the timbre of certain musical instruments was well to the front ; 
to-day we have Kéhler’s work, and the status of the formant theory is altogether 

doubtful. What is the text-book writer to do? What can he do, but try to 

reflect the condition of knowledge at the time of writing? 
? Stumpf now takes the same position. ‘‘ Dass das Trommelfell fiir die Bild- 

ung der Kombinationsténe nicht unentbehrlich ist, wie aus der schénen Unter- 
suchung Binghams m. E. zwingend hervorgeht, beriihrt gleichfalls nicht das 

Wesentliche. Es kénnte statt des Trommelfells immer noch eine andere asym- 
metrische Membran oder es kénnten asymmetrische knécherne Teile herange- 

zogen werden”’ ( Zeits. f. Psychol., L.V., 1910, 139). 
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resistance offered to the electric current at the points where it passes 

from the electrodes to the skin or other tissues, or (4) to local chemi- 

cal action between the electrodes and the bodily secretions, or the 

bodily fluids, where the electrodes are inserted, thus setting up a differ- 

ence of potential between the two electrodes. This explanation would 

be quite satisfactory if we were confronted with the results of the 

psycho-galvanic experiments alone, but the electro-cardiograms which 

have been so successfully obtained by Waller (2), Einthoven (3), 

Krause and Nicolai (4), Noyons (5), and others (6-8) cannot be so 

lightly brushed aside. These physiologists obtain records of the 

galvanometric deflection which represent faithfully the phases in the 

contraction of the heart, from electrodes applied to the exterior of the 

body, preferably by immersing the hands or hand and foot in jar- 

electrodes. This method for obtaining cardiograms has been found 

serviceable in diagnosis of cardiac troubles. Now it is possible that 

the periodic variations in potential-difference which the electro-cardio- 

gram records give are due to periodic variations in the volumes of the 

members immersed in the saline solutions, or to other strictly local 

effects of the pulse. The physiologists, however, adept the somewhat 

naive theory that the electric potentials of the heart itself are in some 

mysterious way projected to the periphery of the body, the potential of 

the apex to the left side of the body, and the potential of the base to the 

right side. 

Dr. Sidis thinks that he has discovered proofs of the existence of 

electric currents of intra-bodily origin, which can withstand reasonable 

objections. He bases his conclusions on results obtained with platinum 

electrodes within the tissues, assuming, apparently, that no chemical 

action takes place between the platinum and the bodily fluids, and that 

since no battery or other extraneous source of current was employed, 

mere variations in resistance connot account for the galvanometric 

deflections. Under the conditions of Sidis’ experiment deflections 

occurred (a) immediately upon the insertion of the electrodes, decreas- 

ing to zero a short time thereafter, and (4) upon muscular activity of 

the members or parts of the body in which the electrodes lay. 

The platinum electrode for work of this sort was discarded by 

physiologists a quarter of a century ago, and for cause. -Iam informed 

by Dr. Pfund, of the Johns Hopkins Physics Department, that if it 

were possible to secure a piece of platinum so homogeneous that when 

divided and the two halves used as electrodes in the same solution — 

as on the tip of the tongue —a sensitive galvanometer connected with 

them would show no deflection, the mere bending of one of the pieces, 
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thus changing the internal stresses, would so differentiate the two that 

deflection would be found. Heating the two unequally would pro- 

duce the same result. Not only is platinum polarizable, but it acts 

definitely on organic substances. 

That platinum electrodes in contact with organic fluids can produce 

an E.M.F., is shown by one of Sidis’ own experiments. ‘If now 

we take cotton and saturate it with the secretions from the arm pit, 

and then let the cotton soak in a small beaker filled with distilled water 

and immerse one of the platinum electrodes in the beaker and the other 

platinum electrode in another beaker with pure distilled water, the 
galvanometric deflection ts found to be of the same order of magni- 

tude and in the same direction as in the experiment on the arm pit 

and shoulder.” (Sidis italics.) If the electrodes, when in separate 

beakers, one of distilled water and the other of dilute animal secretion, 

show a difference of potential, we need not be surprised if they show 

a potential-difference when lying in the living tissues. 

That the deflection attendant upon the insertion of the electrode 

quickly disappears, and that muscular action of the members in which 

the electrode lies renews it, go to confirm the conclusion that the phe- 
nomena observed by Sidis are due simply to local action on the elec- 

trodes. The fact that Sidis was able to get the galvanometer deflec- 

tions by causing passive movements of the tissues in which the elec- 

trodes lay, supports this interpretation. The record of the experiment 

in which the electrodes were moved in the tissues is not convincing. 

Apparently, the movements were made before the galvanometer 

deflections had become zero. Whether the difference in potential be- 

tween the electrodes when in the body depends ona difference between 
the fluids at the two points, or on differences between the electrodes 

themselves, might have been determined by interchanging the elec- 

trodes (but without heating them in the gas flame!) . 

The striking thing about all the work on psycho-galvanism is that 

the enthusiasts have either been unable to conceive of the simplest and 

most obvious check experiments, or have been unwilling to carry them 

out. The topography of the potential differences has not even excited 

their curiosity. Sidis, for example, does not show that the two elec- 

trodes when placed an inch apart would not give the same deflection 

as when in opposite limbs. Again, the experimenters seem to have 
ignored the vast amount of physiological work which has been done 
on the electric currents produced in nerve, in muscle, and in the skin; 

all of which has direct bearing on the problem they are attacking, and 
which must be considered before any headway can be made. ' Perhaps 
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the greatest lack on the part of the experimenters is a comprehension 

of the simple principles of electric phenomena. Even the physiolo- 

gists who are working with electro-cardiograms do not realize that 

the polarized electric waves which they suppose to radiate from the 

heart are not ordinary electric ‘ currents.’ 

If a difference in potential does exist between two bodily members 

at a given moment, it is possible that it is due to unequal motor dis- 

charges from the nervous centers. The differences should be investi- 

gated from that point of view, for a justification thereof would open 

up an important means of studying motor discharges. 

As for the alleged psycho-galvanic phenomena, they do not seem 

to have progressed beyond the stage of allegation. The experiments 

up to date can be explained as showing that mental activity is accom- 

panied by muscular activity and by variations in animal secretions. 

Perhaps something may be done in the future to establish the useful- 

ness of the psycho-galvanic experiments, but it will be done by physi- 

ologists who are skilled physicists, and with the string-galvanometer. 

Knicut DuNLApP. 
JoHNS HOPKINS UNIVERSITY. 
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EVOLUTION AND CONSCIOUSNESS. 

Epiror PsycHo.tocicaL BULLETIN: 

In the PsycnHotocicat Review for March we find in the Presi- 

dental Address of Professor Judd on ‘ Evolution and Consciousness’ a 

criticism of McDougall’s Social Psychology. Here is the gist of the 

criticism : ‘I do not agree with him when he minimizes intellect as 

distinguished from instinct. I do not sympathize with him at all in 
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his attempt to bring human action back to the fundamental formula of 
all animal behavior. Human behavior is not aimed at maintaining one- 

self within the environment, it is aimed rather at complete remoulding of 

the whole environment, and the chief instrument in this process of re- 

moulding is intellectual comparison and deliberation, not emotion.'.. , 

At all of the lower stages of life the environment is dominant. ... 

With the appearance of consciousness, however, the balance is changed. 

The individua] takes up the environment and begins to make it over so 

as to conform to patterns developed within.’ . . . The inner world with 

its conscious pattern for changes in the outer world is more important 

than any form of objective selection.”* We find in McDougall’s book 

on page 263 the following: ** The development of self-consciousness 

... renders the behavior of the individual less dependent upon his 

environment; ... it involves a continuous advance from action of the 

type of immediate response to the impressions made on the sense 

organs and an approximation towards complete self-determination, 

towards conduct that is the issue of conditions wholly comprised within 

the constitution of the mind.” 

Ought you not to publish these two statements together? 

J. D. Stoops. 
GRINNELL COLLEGE. 

IP, 89. ?P. gr. * P. go. 
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NOTES AND NEWS. 

Tue New York Branch of the American Psychological Association 

met on April 25 in affiliation with the Section of Anthropology and 

Psychology of the New York Academy of Sciences. The afternoon 

session was held in the psychological laboratory of Columbia Univer- le 

sity and the evening session at the American Museum of Natural His- 

tory. Papers were read by J. V. Breitwieser, ‘The Attention Wave’ ; 

B. R. Simpson, ‘ Correlation of Mental Abilities’; H. H. Goddard, 

‘Devolopment of the Sense of Form in Feeble-minded Children’; W. »- 

S. Monroe, ‘ Indications of Incipient Fatigue’; J. McK. Cattell, ‘ The : 

Measurement of Psychological Merit’; Joseph Jastrow, ‘ Recent Ap- . 

plications of the Stereoscopic Principle,’ A. Hoch, ‘ Mental Mechan- 

ism of Dementia Precox,’ and W. P. Montague, ‘ Life as Potential 

Energy.’ At an informal meeting of psychologists beween the sessions 

it was decided to perfect the organization of the New York Branch. 

Annual dues were arranged to provide for the printing and distribution 

of programs and notices of the meetings. i 

THE annual gathering of Experimental Psychologists took place at 

Baltimore on April 19-21, by invitation of Professor John B. Watson, if 

of the Johns Hopkins University. | 

THE first meeting of New York State Teachers of Educational Psy- 

chology was held at Ithaca, April 8 and g, at the invitation of the 5 

Educational Department of Cornell University. The extent and form 7 
of instruction in neurology and the place of experimental work in the 

course in educational psychology were discussed. The latter discussion 
was supplemented by an exhibition of the apparatus used for demon- 
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stration in the Cornell course in general psychology, of the drill and 

research equipment of the psychological laboratory, and of apparatus 

in the educational laboratory for the conduct of mental tests. The 

evening meeting was held in the psychological laboratory, where the 

formal program was followed by a résumé by Professor Titchener of 

the contributions of the Cornell laboratory to structural psychology, 

with special reference to the experimental psychology of the thought- 

processes. A committee was appointed, consisting of Professor G, 

M. Whipple of Cornell (chairman), Professor George M. Forbes of 
Rochester, Dr. W. Van Dyke Bingham of Columbia, and Dr. Susan 

F.. Chase of Buffalo Normal School, to arrange for a meeting next year. 

Tue Argentine Republic has issued an invitation for an Inter. 

national American Scientific Congress, to be held in Buenos Aires 

July 10-25 of this year, in celebration of the centenary of the Revo- 

lution of 1810. Invitations have been issued to psychologists, but we 

have not been informed whether a separate section for psychology is 

contemplated. 

Dr. WALTER T. Marvin, preceptor of philosophy at Princeton 

University, has accepted a call to the chair of mental philosophy and 

logic in Rutgers College. 

Dr. Borpen P. Bowne, of Boston University, died on April 1. 

Besides his many contributions to philosophy, Professor Bowne was 

the author of an /ntroduction to Psychological Theory. 

Tue following are taken from the press: 

CHARLES HuGHEs JOHNSTON, junior professor of education at the 

University of Michigan, has been elected dean of the School of Edu- 

cation at the University of Kansas, where he will also offer courses in 

educational psychology. 

Proressor E. L. Tuornpike, of Columbia University, recently 

delivered a course of lectures at the University of Illinois on * Individ- 

ual Differences and their Causes.’ 

Until September 1, MSS., books for review, and correspondence 

relating to the BuLLETIN and INpEx should be addressed to Professor 

H. C. Warren, Princeton, N. J. 

MSS. and correspondence relating to the Monocrapus (as well 
as the Review) should be addressed to Professor J. B. Watson, 

Johns Hopkins University, Baltimore, Md., during Professor Angell’s 
absence abroad. 
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