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PREFACE

For a number of years the writer has given courses on
the psychology of individual differences to students in
hberal arts and 1n education who wished to obtain a gen-
eral knowledge of 1individual differences without the
necessity of taking several courses in statistics and mental
measurement. This volume is directly the outgrowth of
That experience. It aims to give, especially for the benefit
of the elementary student, an introduction to the prob-
lems, the methods, the results, and the applications of the
psychology of individual differences. The point of view
is essentially biological, experimental, and statistical, and
but little attention has been given to pathology and psycho-
analysis. Individual differences in acquired traits are dis-
cussed to some extent, but the field primarily considered
is differences in native traits. Differences in acquired
traits are held to be of interest chiefly to the educational
psychologist and the social psychologist.

In general it is to be supposed that the study of indi-
vidual differences will not be undertaken until after a
course in elementary psychology, but as such courses are
very variable both in method and in content, the in
tion here has been to assume but little previous techn@
knowledge on the part of the reader. This principle has
rendered it necessary to digress from the primary problem
and to present the elements of statistics, menta! measure-
ment, and the mechanics of inheritance and variation as
well as certain things in elementary psychology, physi-
ology, and neurology. The first part of the book is largely
taken up with such material. The only apology offered
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vi PREFACE

for these digressions is that the writer's experience has
convinced him of their necessity for a proper understand-
ing of the subject. Due, however, to the numerous fields
from which it has seemed nccessary to borrow material,
the writer has probably made some errors, and if so, he
will welecome corrections.

Some, of course, will question the wisdom of teaching
the psychology of individual differences to students who
have not already had a thorough grounding in biology
and psychology. In point of fact, however, we are today
teaching individual differences in applied psychology, in
business psychology, in educational psychology, in social
psychology, and even in elementary psychology, and this
is almost invariably done without supplying an adequate
foundation for the understanding of the material pre-
sented. To restrict the study of the subject only to those
who already have adequate training in neurology, physi-
ology, genetics, general psychology, statistics, and mental
measurement would be in effect to rule the course out of
the college curriculum In view, therefore, of the increas-
ing interest in the subject and of its intrinsic importance
it seems to the writer that the better plan 1s to supply the
necessary foundation material as a preliminary part of the
discussion of the subject 1tself, just as we regularly teach
a little neurology as a foundation for elementary psy-
chology. This has a further justification 1n that it makes
it possible for teachers and other intelligent readers to
acquire a fair understanding of the subject without the
necessity of studying it in a college course.

The method of presenting the material has been influ-
enced primarily by the desire to make it interesting and
intelligible to readers of average college ability. For this
reason, and also for the sake of greater brevity, few tables
have been presented and few footnote references have been
given to the sources on which statements are based. The
more critical students may find these aspects of the treat-
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ment less satisfactory. For such students, however, if
time and library facilities permit, extensive reading of the
original articles is much to be desired. References to many
of these are given at the end of each chapter, but no at-
tempt has been made to give a complete bibliography of
these topics. The student in search of further references
should consult the bibliographies in the references given,
especially those at the end of Chapter I, and, of course,
the Psychological Indezx.

The final part of the book, dealing with applications, is
in the nature of the case only a suggestion of some of the
more important possibilities; to make such a treatment at
all comprehensive would be beyond the scope of the present
volume.

Most of the material presented has quite naturally been
borrowed from others, but considering the purpose of the
book no attempt has been made to acknowledge this debt
in detail. However, the writer’s obligations to Galton,
Pearson, Cattell, Thorndike, Binet, Terman, and Daven-
port are especially heavy and are gladly acknowledged
here.

R. 8. E.
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THE PSYCHOLOGY OF
INDIVIDUAL DIFFERENCES

CHAPTER 1

THE PROBLEMS AND METHODS OF INDIVIDUAL
PSYCHOLOGY*

Relation to General Psychology

The psychology most commonly taught in the schools is
the psychology of the average or normal human adult. This
psychology of the normal adult, usually called general psy-
chology, pays but little attention to differences between
individuals: its problems relate to the aspects of conscious~
ness or of behavior common to mankind as a whole, and it
attempts to analyze consciousness or behavior and find the
general characteristics and laws of mind In the study of
memory, for example, general psychology attempts to
describe the characteristics of memory and to give the
laws of learning. The student learns that it is more
economical to memorize a passage by reading 1t through as
a whole many times until 1t is memorized than to mem-
orize it sentence by sentence. He learns also to distribute
the learning periods over several days, or over an even
longer period, if permanent results are desired. But he
does not learn from a study of gencral psychology just how

1Several different names have been used for this branch of psy-
chology “Individual psychology” was used by Binet and bas been
used more recently by Adler for a psychoanalytic treatment of
differences  “Differential psychology” was used by Stern. “Psy~
chology of mdividual differences” was used by Thorndike. “Vara~
tional psychology” 1s at times used, as is also “type psychology,”
though this latter term 1s not appropnate.

1



2 INDIVIDUAL DIFFERENCES

uniform or how variable the memory capacities of different
individuals are. He does not learn how the memory of the
average child of ten ycars compares with the memory of the
average man of thirty. It is thus entirely possible, and in
fact it often happens, that the student who has completed
& course in elementary psychology has very erroneous ideas
as to the variability of capacities and tendencies in the
general population. In the study of the psychology of indi-
wndual differences, on the other hand, the problem is to
discover the nature and extent of these and other differ-
ences in mental traits. The results of general psychology
are assumed as a foundation, and the attempt is made to
deseribe and explamn the variations m different traits
between individuals,

THE PROBLEMS OF INDIVIDUAL PSYCHOLOGY

Systems of Character Analysis

In connection with the question of the nature and extent
of individual differcnees there has naturally ansen a variety
of systems or methods for determining or predicting these
differences. Among these may be mentioned_astrology,

. T T
clairvoyance, palmistry, graphology, phrenology, and physi-

_ognomy. _The first of these may be waved aside as un-
worthy of serious consideration; the latter ones, however, are
given credence by intelligent people to such a degree that it
will be necessary to examine their foundation To what ex-
tent can we determine a person’s mental characteristies from
a study of his stature, weight, color of skin, hair, or eyes,
shape or size of head, or from the characteristics of his nose,
ears, or other features? In order to clear up jhis general
problem, we shall consider some facts of physiological psy-
chology concerning the relations of mind and body. This
will include a discussion of the effects of digestion, glandu-
lar secretions, and nerve and brain activity on the mental
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life of the indivi After such a study we can evaluate
more accurately such systems as phrenology and palmistry.

Analysis of the Individual

An individual is extremely complex, and, before we can,
get very far in studying individual differences, it will ba’
necessary to analyze mental traits into varioustkinds of
capacities, tendencies, etc, so that we shall have a basis
for discussion. Closely connected with this problem is that
of how different traits are combined and related in an indi-
vidual. Does a good memory go with good reasoning
power? Do strong emotions go with great intellectual abil-
ity? Does a blind man have better than average hearing?
This latter problem as to the relations existing between
different traits will be deferrcd until near the end of the
book, but the analysis of the individual will be considered
in an early chapter.

Measurement of Mental Traits

Scicnce is largely based on measurements; hence, if we
are to consider individual differcnces in a scientific manner,
we must devote some attention to the problem of how
mental traits are measured. In this connection we must
also consider the statistical treatment of the results of
mental measurements, because large groups of measure-
ments require statistical treatment as a basis of interpre-
tation.

The Causes of Individual Differences

From such problems we shall turn to a consideration of
the causes of individual differences.

Hereditary and Environmental Forces—In general we
may say that all differences must result from the action of
hereditary and environmental forces. But in what way
and to what extent are differences determined by one rather
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than by the other? Is mental deficiency generally due
primarily to the action of environmental forces such as
disease, alcohohsm, and blows on the head, or can it be
explained in most cases by heredity? Here again we must
digress to some extent and turn to biology for results on
which to base our conclusions.

Age, Sex, and Race Differences—Among the evident
biological differences in individuals are those of age, sex,
and race. Clearly there are some important physical dif-
ferences between these groups, but what are the mental
differences?

Eztreme Deviations in Mental Traits.—~There are many
interesting groups of individuals, such as the people of
genius, the mental defectives, the insane, and the criminals.
How do these compare with the normal? How shall we
explain in terms of individual psychology the mental
make-up of a man of genius? How may we reduce the
number of insane, feeble-minded, and criminal? To answer
such questions we must first understand the causes of these
conditions,

*Applications

Finally, we shall consider the practical and theoretical ap-
plications of the study of individual differences to various
phases of human activity, such as education, government,
and business, Therc are many interesting and important
applications of individual differences in these and other
fields and some of these will be explained.

SCIENTIFIC METHOD IN INDIVIDUAL PSYCHOLOGY

The Need for Scientific Attitudes and Methods

At the present time we find the greatest diversity of
opinions even among intelligent people on the problems of
individual differences. Some believe that all are born with
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equal mental capacity and that all differences found in
adults are due to various diseases, differences mn nutrition,
differences in work, or other non-hereditary factors. Most
races are likely to make some claims to superiority over
other races. Men claim to be superior to women, and
women often return the comphment with added elements.
These beliefs in fundamental equality or in fundamental
differences are rarely based on sound evidence: they belong
rather to the non-rational prcjudices of the holder. And
being non-rational prcjudices they are very often prac-
tically immune to the effects of evidence.

The general existence of such non-rational beliefs presents
a serious difficulty to the development of a scientific psy-
chology of individual differences. The field must often be
cleared of false presuppositions before a place can be found
for correct ideas. Due also to the great complexity of
the problems to be studied, many conclusions are possible if
different phases of the problem happen to be studied by
different people. Thus, people with different experiences
reach different conclusions sumply b Because of the limitations
of their knowledge

The only hope of overcoming these differences of opinion
must lie 1n the adoption of scientific methods and attrtudes
as & preliminary to further study. And since a general
understanding on these points cannot be assumed, the re-
maining part of this chapter will be devoted to a discussion
of the fundamental characteristics of science. In this con-
nection we shall also consider some of the special methods
used in the study of individual differences, and we shall
point out some of the particular dangers which the student
of individual differences needs especially to prepare to
meet. At present, however, our main problem is the de-
velopment of the proper general point of view. In a later
chapter on tests and statistics we shall discuss in more de-
tail the specific problems of scientific method in connee-
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tion with the study of individual differences in mental
traits,

The Nature of Science

A science is a body of organized knowledge. It must con-
gist of rcal knowledge as opposed to opinion, superstition, or
belief. And the knowledge must be in systematic form.
There are then two more or less distinet problems in scien-

’ tific method: the accurate determination of facts, and the
orgamization of these facts into a coherent system. Let us
consider each of these problems in turn.

The Determination of Scientific Facts

Observation and Perception—The facts on which a
seience is based are determined by observation. We ex-
samine things by means of the eyes, ears, and other senses,
and after we have experienced the thing in that way we
may attempt to describe what we have perceived. Common
sense is inclined to hold that perception 1s a very accurate
};rocess and that what 1s scen or heard must be truec; the

¢sleight-of-hand artist, the psychologist, and the psychiatrist,
however, know better. Our perceptions of things are by
no means amazingly accurate. A considerable part of what
we think we see is inferred, and a fairly large amount of it
ig often falsely inferred This has been demonstrated in a
convincing way by a number of investigators, notably by
Stern. It is found that when a number of individuals ob-
serve the same event or series of events their accounts of
what has happened do not agree. From the results of such
studies we are led to the conclusion that from 10 to 30 per
cent of the details of the accounts of ordinary observations
are not correet. Under conditions of emotional excitement
the error may be much greater and the account may even
have little relation to the actual events Examples of
erroneous reports sbout ordinary events are familiar to
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all. Neighborhood gossip often distorts a simple event
into something entirely different. Every teacher is fa-
miliar with the fact that the members of his classes get very
different ideas as to what he says. In view of this situa-
tion it becomes quite impossible to base a science on the
rumors, the anecdotal gossip, and even the direct observa-
tions of untrained individuals.

Causes of Error in Observation—An analysis of the
cauges of error in observation shows that a considerable
part of it is due to presuppositions, prejudices, or mental
bias of some sort. This fact was clearly pointed out by
Francis Bacon (1561-1626). In order to observe accurately,
Bacon tells us, we must get nd of certain “idols.” These
idols are of four man types. “Idols of the Tribe,” or pre-
suppositions and tendencies common to nearly all men;
“Idols of the Cave,” or prejudices and false notions pe-
culiar to the individual because of the limitations of his
particular experiences; “Idols of the Forum,” or those
ariging largely from misunderstandings or language in
social communication; and “Idols of the Theater,” or those
arising from the acceptance of philosophical and theologi-
cal systems from the supposed wise men These systems,
be it noted, are likely to be interpreted in vastly different
ways by different individuals because of the Idols of the
Cave.

Objective versus Subjective Methods—The success of
science has been due in large measure to the emphasis
which it has placed on the securing of objective data and
on the elimination as far as possible of subjective and per-
sonal factors. Those fields of knowledge which were most
readily treated by objective methods and which were less
closely connected with human emotions became sciences
first. From these we have gradually advanced to the more
subjective and social subjects. First came mathematics,
then physics, then chemistry, then biology, then psychology,
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and now sociology and education are in the process of
becoming sciences.

An excellent example of the effect of personal and sub-
jective factors is found in the relatively recent studies made
on the grading of examination papers by different teachers.
Not so long ago teachers’ marks were looked upon with
considerable veneration and respect. However, when skepti-
cal investigators asked a number of teachers to mark the
same paper, it was found that they did not agree. In the
well-known case of the geometry paper the marks ranged
from 28 to 92. Such experiments have made it clear that
a statement to the effect that John made 75 on his geom-
etry (or other) examination is a fact of questionable sig-
nificance. The uses of such “facts” in science are strictly
limited. Success in the grading of papers demands the
elimmnation of personal opinion and the adoption of objec-
tive standards. Likewse, success 1n the study of individual
differences demands that our conclusions be based as far
as possible on facts determined in a critical and objective
manner. At the same time 1t would be very unwise to
refuse to consider any evidence except that obtained in a
perfectly satisfactory manner. It has not yet been pos-
gible to study some problems objectively and in such
cases it is quite as unscientific to ignore the available evi-
dence because it is not objective as it is to use uncertain
data when better evidence is available

Ezperiment—One of the most important factors in sci-
entific progress has been the adoption of experimental
methods An experiment is an attempt to isolate and eon-
trol certain aspects of nature so that they can be observed
without the distracting and modifying influences of other
factors The experimentalist attempts to control all con-
ditions so that there will be only one wariable the action
of which is unknown. Much false thinking is due to fail-
ure to adhere to this principle, It often happens that sev-



PROBLEMS AND METHODS 9

eral variables are present and under such conditions effects
are quite likely to be ascribed to other than the real causes.
Because of the complex phenomena that must often be
dealt with in psychology, much error results and the great-
est care must be used to overcome the difficulty. And in
those cases where it is impossible to have only one unknown
variable, we must be correspondingly careful in our con-
clusions.

Neglected Aspects of Problems.—The logicians point out
a cause of much incorrect thinking in what is known as
the fallacy of the neglected aspect. Early students of cer-
tain diseases considered them to be due to hot weather or
cxcessive rain—neglecting the activities of the fly or the
mosquito in spreading the bacteria. Neglected aspects of
problems often hide varisble agencies that must be under-
stood before the problem can be solved Experiment has
often been the only way out of this difficulty, and where
experiment is not possible the problem may remam un-
solved.

The Methods of Individual Psychology.—In general psy-
chology and in individual psychology discoveries have had
to wait until the necessary methods and instruments had
been evolved. Individual psychology uses the results ob-
tamed by the experimental methods of general psychology.
In addition 1t uses group experiments, known as tests, and
for the sake of brevity and clearness it treats its results
by statistical methods.

Usage is not uniform in the use of the word ‘“tests” but
it has come to be applied especially to exercises given under
controlled conditions to a group of individuals. Thus we
speak of educational tests, meaning tests in arithmetie,
speling, grammar, etc. These have been standardized so
that they are fairly accurate instruments for measuring
the abilities of a class in those subjects And we speak of
mental tests, including here forms both for individuals
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and for groups. The Army Alpha is an example of a group
mental test, though many others very much like it have
since been placed on the market.

Statistical methods make it possible to describe in an
objective way the results of the measurements of a group.
Our present concepfion of the psychology of individual dif-
ferences requires at least an elementary knowledge of
statistical terms and for that reason part of a later chap-
ter will supply a brief explanation of them.

The Orgamization of Scientific Facts

When the facts of a science are determined, there remains
the problem of orgamzing them into a logical system.
Organization was pomnted out as the second essential of
science.

Classification —The importance of organization and
classification 15 readily seen in such a science as zoblogy
where all animals are grouped into varieties, species, genera,
etc. The zoologist groups all of those amimals having cer-
tain common characteristics and calls them a species. It
must be recognized, however, that such a classification is
a product of the mind and 1s not necessarily a natural one
in the sense of existing 1 nature. As a matter of fact,
many classifications are i the course of time rejected
because it is seen that they do not fit the facts of nature.
Individual psychology suffers because many classifications
of human characteristics have grown up without any ade-
quate basis of fact, as, for example, the classification of
temperaments into the sanguine, the melancholic, the
choleric, and the phlegmatic As will be shown in later
chapters, men cannot be so classified if we adhere to the
facts, It is, then, very mmportant that classifications be
made with due regard to the dangers of reading 1nto natural
phenomena things that exist only in the mind of the ob-

server.
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Definition—In connection with the above discussion of
classification some attention needs to be given to defini-
tions. Much needless and futile discussion is engaged in
even by professional scientists over defimtions. There is
really little to be gained by argument over a definition. If
the definition is supposed to be an accurate description
of something real, then facts rather than argument are
needed to settle the point. If, on the other hand, a writer
wishes to define something in a particular way for pur-
poses of discussion, there should be no reason to debate
the matter. In such a case, however, it should be quite
clear that the mere act of defining something in a particular
way does not make it so in actuality. Psychologists and
others have often given definitions of various “types” of
mental processes and capacitics. In this case, however,
further investigation has often failed to reveal the exist-
ence of the “types” in real life. The primary purpose of
definttion is to make for mutual understanding, but defini-
tions prove nothing and create nothing—except ideas.

The Erplanation of Scientific Facts

Some General Principles—Scientific method requires us
at the outset to discard our preconceived ideas. Seience
makes few assumptions, but it must assume certain things.
The fundamental assumption is that of the umformity of
nature, 7e., that the forces of nature opcrate in the same
way from day to day, that the same causes always lead
to the same results, This cannot be proved; it must be
assumed. Without it no laws and no prediction are pos-
sible In the process of explanation (to be discussed pres-
ently) science further requires that we explain the unknown
in terms of the known and not in terms of something about
which we know even less than the thing to be explained.
The attempt to explain peculiar conduct by supposing it
to be due to witcheraft is a case in pomnt. Also scientific
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method requires that we use the simplest and most direct
method of explaimng things rather than resorting to more
complicated explanations.

The Nature of Scientific Laws —Cause and effect and
explanation are terms often used in science, but their real
meaning is often not understood Let us examine a case.
A ball is thrown into the air and falls back to the earth.
We are in the habit of explaining this by saying that the
cause of this effect is the action of gravity. Gravity is
perhaps quite generally thought of as an agent or a mys-
terious power which forces bodies to act 1n a particular
way. It should be realized, however, that, essentially,
gravity is a very useful and very convenient figment of the
imagmation The physicist observes the action of a large
number of bodies in certamn ways and he finds that he
can describe certain things about the action of all of these
bodies in very brief terms. He obscrves that bodies at-
tract each other directly as the sum of their masses and
inversely as the squares of the distances between them.
He expresses this gencralization of his observations in
symbolic form and 1t comes to be known as the law of
gravitation. It remains, however, nothing more than a
concise description of certain phenomena classified into a
group. When we explain the falling of a stone by saying
that it is caused by gravity, we are simply classifying the
falling of the stone in the general group of falling bodies.
All explanation is of this sort and 1s essentially classifica-
tion into a previously deseribed group of phenomena. A
law in science is simply a description which after repeated
tests and applications has been found to deseribe accu-
rately the phenomena in question; and it often happens
that the term law 1s applied when 1t deseribes in only ap-
proximate terms the phenomena in question. In such cases
further investigation often modifies and corrects the state-
ment of the law, i e., makes the description more accurate.
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Tendencies.—In dealing with complex phenomena such
as are found in the study of individual differences, it is
often impossible to isolate the action of a single factor.
Rather we are forced to study results which follow from
the action of a group of forces. In such a case we do not
typically find the direct relation between cause and effect
which we may be led to expect on the basis of the ordinary
conception of the operation of natural laws. The action
of one agent may be and often is modified or counter-
acted by the action of other agents. Under such condi-
tions it is, therefore, better to use the word tendency
rather than the word law. In case of a law an exception
proves, te, tests and destroys, the rule; while in case of
a tendency an exception only indicates the counteractivity
of other forces. The student of psychology should clearly
understand that a given result may follow from any one
of several causes and that a given eause may, beeause of
the effects of other factors, lead to different resuits at
different times. It is simpler and easier to think in terms
of the mechanical action of a single factor, but this single~
track habit of mind is certain to lead to error, and the
student must strive to overcome it and learn to look for
and analyze the vanable factors which are so often en-
countered.

Fundamentally, of course, we may consider that nature
operates just as mechanically in the field of mental life
as in the field of celestial mechanics; the difference is that
in the latter field it is more gencrally possible to measure
and predict the effect of the various important variables,
while in the former field there are more often too many
unmeasured variables to make our predictions at all cer-
tain,

The use of the word tendency does not then imply
that mental phenomena do not follow laws; it suggests
simply that under existing conditions our analysis and
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measurements are incomplete. However, when we are
dealing with complex phenomena, we should think in terms
of complex eauses and not simply in terms of the opera-
tion of single laws.

The Real Problem of Science

In the last analysis the work of the scientist consists in
the accurate determination and organization of facts. The
extreme importance of this conception of science cannot be
overemphasized in a subject which, like the psychology of
individual differences, is the playground of theories, preju-
dices, and superstitions

The Function of Theorwes in Science

It is not mtended here to reach a conclusion in agree-
ment with that of Bacon that all theories in science are
bad. Theories are, in fact, absolutely essential in science.
They are the basis of the intelligent collection of facts
and often aid in their organization and, when sufficiently
verified, become laws. Too often, however, the effect of the
theory is bad, it is accepted as if it were a law, and receives
8 degree of promincence entirely unjustified in any case,
and, 1if, as very often happens, the theory is incorrect, 1t
becomes an impediment to future progress. Unfortunately,
& considerable part of the work of the individual psycholo-
gist consists in the destruction of unsupported opmions as
to the nature of individual differences. The student should
endeavor to form the habit of a critical attitude and should
distinguish as clearly as possible between facts observed
under carefully controlled conditions by competent sci-
entists frained in that particular field and the observa-
tions of the untrained. Also he should distinguish clearly
between fact and theory, and between theory and well estab-
lished law. Theories should be held with a degree of ten-
tativeness to suit the evidence 1n their favor, and one must
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be ready to quit them like a boat when it ceases to be
seaworthy.

When Doctors Disagree

The relatively untrained student is often perplexed by
the conflict of opinion among different writers or teachers,
What view shall he accept? There is no infallible guide
here, but it would seem wiser and safer, in general, to accept
the views of those who have made the most extensive and
intensive study of a subject and have had the widest experi-
ence in dealing with it. Biologists probably know more
about evolution than the members of state legislatures know
about it. Men who have devoted their lives to the scien-
tific study of heredity probably know more about it than
philosophers and sociologists and social psychologists know
about it. Psychologists who have spent a good many yeara
working with mental tests probably know more about the
tests and what they measure than is known by the layman
or by their brother psychologists who have not worked
especially in that field Generally it is wise to go to a
physician when ill or to a lawyer when in legal difficulties.
The beginning student will do well to keep this prineiple
in mind in attempting to decide between conflicting views.
And when, as frequently happens, the experts in a par-
ticular field do not agree, it is wisest not to accept any
view on the subject too implicitly.

Science as a Growing Body of Knowledge

New discoveries are constantly throwing new light on
old facts and so are forcing the modification of previous
conceptions. The faster a subject is growing, the more
rapidly these changes occur. Growth in scientific knowl-
edge is not and cannot be simply by a process of addition.
Modifications of the existing structure are just as essen-
tial as are additions. In a growing subject, especially,
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dogmatic finality should be avoided. In a new subject,
then, such as the psychology of individual differences, a
willingness to accept new facts and to revise old views is
a necessary foundation of growth.
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CHAPTER II

THE RELATION BETWEEN PHYSICAL
AND MENTAL TRAITS

Psychology is concerned primarily with mental processes,
capacities, tendencies, and reactions; but in actual prac-
tice we are constantly making judgments of individual
psychological differences on the basis of physical differ-
ences, and for this reason it becomes necessary to consider
the real relation existing between physical and mental
phenomena. In the second place, as we shall see more fully
luter, mental functions are very defimtely linked up with
bodily functions and so we can add matenally to our
understanding of mental activity by studying the related
physical states.?

THE NERVOUS SYSTEM

Relation to Mental Processes

The part of the body most closely related to mental
processes 1s the nervous system. In a general way the rela-
tion of the brain to the mind has long been recognized, but
most of our definite and detailed knowledge on the subject
has been gamned in the past fifty years. Anstotle (384-
322 B.c.) thought the various senses were connected with
the heart, and he described the brain as a cooling plant

*The present discussion of mind-body relations 1s not at all con-
cerned with ultimate metaphysical questions What 18 set forth here
can be reconciled with spiritualism, with materialism, with dualism,
or with any other logical system It would only be necessary to make
a few mmor changes perhaps 1n wording The present pomnt of view
18 empirical and scientific rather than metaphysieal.

17
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for suppressing or cooling off too great emotional activity.
Not until Gall and Spurzheim published their works on
phrenology (1808-1825) was the mmportance of the brain
adequately recognized as the basis of mental functions, As
we shall see later, their results were valueless as far as
detailed conclusions were concerned, but they did perform
a service in the sense that they attracted attention to the
brain as the seat of consciousness. For a time phreno-
logical idcas had considerable vogue among scientific men,
but in 1824 Flourens published a paper in which he re-
ported the results of some experiments in which he had
extirpated various parts of the cerebra or large brains of
pigeons without sccuring sigmficant differences for the
different areas. The experimental work of Flourens was
continued over a number of years with similar results and
this tended to destroy the phrenological system and
left in 1ts place an equally crroncous idea that there
was no difference in the functions of the parts of the
cerebrum.

Since 1870 a large number of experiments have been
made by different observers which have served to upset
the well established 1dea that there was no localization of
special functions in the cerebrum., At the present time,
various lines of evidence afford convincing proof that to
a considerable degree specialization of function exists.

Nerve Structure and Function

Before considering the parts of the brain and their fune-
tions, 1t will be uscful to consider the structure aad func-
tion of the nerve cell, or neurone, the umt of which the
nervous system is composed

The Neurone —The nerve cell may be divided into the
cell body and its branches. The cell body, an irregular
affair of numerous forms, is much the largest part of the
neurone but is of microscopical size, having a diameter
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ranging ordinarily from 2;(?00 to 2;0%0 of an inch.
Within the cell body is a round body, the nucleus. The
nucleus is the center for the vital activities of the cell
and probably converts the food elements received from the
blood into a form suitable for use by the nerve cell. The
nucleus is known to be essential to the life and growth

F1a. 1—A NEURONE OF THE MOST COMMON FORM FOUND IN THE
CEREBRAL CORTEX

1, Nucleus, “2, dendrites, 3, axone, 4, end brush. Nissl bodies
and fibrils are shown m the cytoplasm

of the neurone, but it does not appear to have any spe-
cific nervous functions. The part of the cell body sur-
rounding the nucleus 1s known as the cytoplasm. It ap-
pears to be the part of the cell body specifically concerned
with nervous functions, Within the cytoplasm are found
a number of structures With appropriate staining meth-
ods there may be seen distributed through the cytoplasm
small granules known as Nussl bodies. These are larger
and more numerous in cells after a period of rest, and
decrease or disappear with fatigue or with exhaustion from.
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other causes, such as high fever. They are accordingly
supposed to represent the stored-up energy of the cell.
They are relatively larger and more numerous in the large
cells connected with common motor functions and smaller
and less numerous in the association areas.

In the cells of the aged there may be seen to a greater
or lesser extent a depostt of a yellowish substance more
or less hke the yellow fat in a chicken, and this, because
of its lipoid character, is known as the lhpochrome pmg-
ment. It occurs at a very early age in some cells of the
brain stem and only very rarely in some other cells, as,
for example, the Purkinje cells of the ccrebellum. In the
pyramidal cells of the cerebral cortex, pigment appears to
a considerable extent with the onset of sencscence. The
exact significance of the hipochrome pigment is uncertain,
but it is possibly a waste product of cell metabolism which
18 not eliminated. As such 1t would indicate a decay in
the functional efficiency of the cell. In any case, if the
pigment increases too much, it eventually invades the
nucleus and the cell dies. Since nerve cells do not regener-
ate, the loss is permanent. There are also other pigments
that appear to be associated with nervous degeneration,
but they will be passed over here.

The cytoplasm contains another well-known set of
structures, the meurofibris. These are small fibrls run-
ning in all directions. They are sometimes supposed to
be the conductors of nervous impulscs, but this 1s at pres-
ent without adequate expcrimental proof.

Nerve Processes —The processes of the nerve cell are
of two kinds. Within the central nervous system the
nerve cells ordinarily have a number of short processes
which are simply extensions of the cell body These are
known as dendrites. Their special function is the recep-
tion of nervous immpulses. In addition to one or more
dendrites each ncurone has one other process, the azone.
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The axone is a small threadlike affair with various branches.
It varieg from microscopic shortness to several feet in
length. It conducts impulses from the cell body.

Some of the ncuroncs outside of the central nervous
system have two processes each with the structure of an
axone, and in that case one axone is the receiving part
of the cell and the other axone is the transmitting part.
For convenience 1t is better perhaps to call the receiving
process 8 dendrite, even though in this particular case it
is structurally an axone.

Azone Sheaths—All true nerve substance in the brain
is gray in color. When axones mature and are ready to
function, they have usually acquired a sheath of a white
fatty substance known as myelin, so the sheath is called
the myelin sheath. Sometimes 1t is also known by the
not very appropriate name of medullary sheath The evi-
dence indicates that, in brain workers at least, the myelin
sheath increases in thickness in certain parts of the nerv-
ous system until the age of forty or fifty years. This is
the only known change in the brain that can in any way
be associated with the exercise of mental functions. The
significance of the myelin sheath is, however, uncertain,
It 1s frequently supposed that it acts as an insulator, but
there is little to support this view except analogy. On the
electric wire the insulation prevents loss of current or short-
circuiting. Nothing hike this has been satisfactonly demon-
strated for the myehn sheath, It 18 known, however, that
unmyelinated fibers of the sympathetic nervous system
conduct nerve 1mpulses more slowly than do the myelinated
fibers of the central nervous system. If the function of
the myelin 15 in any way significantly related to thie dif-
ference in rate of conduction, it is entirely different from
the function of the insulation on an electric wire. No
satisfactory statement can be made at present as to the
real function of the myehn, but it appears to the writer



2 INDIVIDUAL DIFFERENCES

that the sheath results in some way from the functional
maturity and activity of the neurone and is to be re-
garded simply as an indicator of functional efficiency in
some neurones. Some nerve fibers never have such a
sheath, although they are functionally efficient. Why this
difference exists we do not know. It may be pointed out,
however, that the long peripheral fibers connected with
the central nervous system have the thickest myehn sheaths,
while the fibers of the sympathetic nervous system have
thin ones or none at all. If the myehn is associated with
speed of conduction, it is easy to see that speed is very
important in the activity of the voluntary motor mechan-
ism, while 1t is of no special importance in the regulation
of the digestive processes In dodging an automobile a
small fraction of a second may mean the difference be-
tween life and death, but 1n regulating the digestion of a
meal a fraction of a second or even several seconds’ daf-
ference in time would not be important. In the think-
ing processes speed is an important factor and the myelin
sheath appears to thicken with exercise of the association
areas.

Outside of the central nervous system axones are sur-
rounded by a sheath known as the primitwe sheath, neu-
rilemma, or sheath of Schwann. When such axones are
cut, the primitive sheath makes 1t possible for them to
regenerate.

The Spinal Reflex

The practical working of the nervous system may be con-
veniently 1llustrated by the mechamsm of the spinal reflex.
If a stimulus, say the prick of a pin, is applied to the skin
of the hand, 1t stimulates the nerve ending and a nerve
impulsc passes over the course indicated by the arrow in
Figure 2. The cell bodies of the sensory neurones are lo-
cated in the spinal ganglion. From the axone of the first
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or sensory neurane the impulse passes over a synapse or
point of contact to a dendrite of a second neurone, known
as a central or association neurone. From this the im-
pulse passes across a second synapse to a third motor or
efferent neurone, and this conducts the impulse to the
muscle of the arm which causes the withdrawal of the arm
from the stimulus.

)
‘*‘/

Fio 2—THE MECHANISM OF THE SPINAL REFLEX.

A stimulus apphed to a sensory end organ (SEQ) m the skin
would cause a nervous mmpulse to travel over the sensory neurone
to the dorsal purt of the spinal cord where 1t would enter the gray
matter of the cord (the H-shaped part) and connect with a second
neurone The place where the impulse passes from one neuronc to
another 18 known as the synapse The second neurone 18 known as
a central or associational neurone From this the impulse passes
across a synapse to a third or motor neurone and out the ventral
side of the cord along the motor axone to a muscle (Ms) The 1m-
pulse causes the muscle to contract and this completes the reflex.

s

This simple drawing misrepresents, however, in one es-
pecially important respect the actual functioning of the
central nervous system. The central nervous system con-
sists of neurones of the second or association type. The
purpose of these neurones is to make connections between
different sensory paths and different motor paths. In the
illustration only onc sensory and only one motor path-
way are shown. If this were the real condition, there
would be no excuse for the existence of the central neu-
rone. Figure 3 shows in schematic form the way in which
the central neurones really function.
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A sensory stimulus applied to the sensory neurones, S,
S;, S;, etc., may be transmitted over a central neurone C,
to either of the motor neurones M,, M., etc. This may in
turn be reinforced or inhibited by an impulse arising from
another central neurone, as C,, or from one of the sensory
neurones S,, S;, and transmitted over the central neurone

F16 3 —A SCHEMATIC DIAGRAM TO ILLUSTRATE THB WORKING OF THH
NERVOUS SYSTEM

The central neurones link up the sensory and motor ncurones so
that a stimulus applied to any sensory neurone may be transmitted
to any motor neurone Not only do the ccntral neurones connect
sensory and motor ncuroncs, but they also connect with other cen-
tral neurones Axones drawn with a dotted lme represent such
possible connections Also there may be many central neurones mn
the cireuit between the scnsory and motor neurones

C,, to the same motor neurone influenced by the impulse
from C; The central neurones are so mnterhnked and con-
nected that each impulse has a number of paths from which
it may choose the one it follows It should be recognized
that the word “choose” 1s inappropriate here, because in
reality the impulse follows the path of least resistance as
determined by natively formed pathways, habits, and inhi-
bitions. Reflexes and instinets are thus to be thought of
a8 preformed pathways in the nervous system, or, in more
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exact language, a reflex would result from the fact that
the synaptic resistance to the passage of an impulse be-
tween particular sensory, central, and motor neurones

R

o .
L
S|AIM

Fra. 4—SCHEMATIC DIAGRAM ILLUSTRATING THE THREE LEVELS OF
ACTIVITY OF THE NERVOUS SYSTEM

On the lowest or reflex (R) level the immpulse passes directly over
to the motor neurone On the second or instinctive (I) level the
mmpulse goes to a higher center, the thalamus, and 1volves more
central neurones before finally reaching the motor neurone and
stimulating the muscles and glands On the third or higher conscious
and voluntary (V) level the impulse goes to the cerebrum or large
braimn and involves a large number of associative connections before
being finally transmitied to the motor neurone The diagram shows
how the three parts of the nervous system, the sensory (8), the
associational (4), and the motor (M) vary at the different levels
On the higher levels the association fibers increase greatly m num-
ber and mmportance and the sensory and motor fibers decrease
relatively 1n importance

would be natively lower than the resistances of the synap-
ses of other pathways. Similarly the formation of an
association or of a habit would consist in the lowering
of the synaptic rcsistance between certain neurones so .
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that an impulse would readily travel over the pathway
so formed. When different central neurones connect with
the same motor neurone, they furnish the mechanism which
makes possible the reinforcement or inibition of impulses.

In the actual working of the nervous system many cen-
tral neurones are ordinanly involved in the correlation
processes associated with conscious activity.

General View of the Neruous System

A general idea of the working of the nervous system may
be gained from the schematic diagram 1n Figure 4. In the

Cerebrum
Corpus Callosum ,"

-

Fissure

Olfactory Bulb .,

Optic Herve “‘,’ s

Pituitary Body’ ,”

Mammillary Body” i
Pons”’

Medulla Oblongau-"

Fi10, 5 —THE MESIAL SECTION OF THB RIGHT HALF OF THBE BRAIN.

figure, three levels of activity are represented. reflex, in-
stinctive, and consciously controlled or voluntary. There
1s, in fact, no exact limit between these three kinds and
each shades into the one or ones next to it, but the dis-
tinction 15 a useful one for practical purposes Each of
these levels of the nervous system is further divided into
three regions: sensory, associational, and motor. The
higher the level the more important relatively 1s the asso-
ciation area. Most of the cerebrum consists of association
centers.
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No adequate grasp of the actual specific centers and
pathways of the nervous system can be gained without an
enormous amount of detailed work, but it will be useful
for the student to become acquainted with the chief divi-
sions of the brain and thewr functions. For this purpose
Figures 5 and 6 are given.

Figure 5 shows the mesial or middle section of the brain
with the names of the parts. Figure 6 shows the lateral

Figsure i
of Sylvius

Fie 6 —THB LATERAL SURFACE OF THE LEFT HEMISPHERE OF THBE
CEREBRUM.

surface of the left hemisphere of the cerebrum. Both of
these sections should be studied until they ean be repro-
duced with the book closed The names and functions of
each part should also be learned To this should be added
a study of Figure 7 showing how the association fibers
connect the diffcrent arcas of the brain  Unless this 1s
done, great confusion will result from an attempt to think
of the neural basis of various conscious processes and reac-
tions. A clear grasp of these facts will enable the student
to free himself from the many popular misconeeptions of the
nature of individual differences in mentality and of the
way these differences are influenced by experience, includ-
ing education. He will no longer think that the study
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of algebra or Greek will deepen the brain fissures or increase
the number of ncrve cells or convolutions or improve the
quality of the brain tissue in general.

FUNCTIONS OF THE PARTS OF THE BRAIN

Spinal Cord —The spinal cord 1s the center for reflexes
of the trunk and limbs resulting from stimulation of cu-

Fia 7—THR ASS0CIATION FIBERS OF THE CCREBRUM

A, between adjacent convolutions, B, between frontal and oceipi-
tal arcas, C, between frontal and temporal aress, cingulum, D, be-
tween frontal and temporal areas, fasciculus uncinatus, E, between
occipital and temporal areas, fasciculus longitudinalis inferior; CN,
caudate nucleus, OT, optic thalamus (After Starr, Atlas of Nerve
Cells)

taneous and kinwmsthetic sensory end organs. It is also a
conduction pathway for fibers going to and from the higher
centers

Medulla Oblongata —The medulla is a conduction path-
way and reflex center controlling such vital reactions as
breathing and heart beat.
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Midbrain—~The midbrain is a conduction pathway and
an important reflex center. On the dorsal part of the mid-
brain are four small elevations known as the corpora gquad-
rigemina (four-fold bodies). The upper pair of these, the
superior collicul;, constitutes the reflex center for sight.
The lower pair constitutes the reflex center for hearing.

Mammillary Bodies.—The mammillary bodies are the
reflex center for-smell.

Thalamus.—Center for instinctive activity and emotions,
probably also for sensation of pam.

Cerebellum —Center for reimnforcement and codrdination
of motor impulses. Regulates equilibrium,

Pweal Body.—Gland of internal seeretion. No function
in adults, but probably acts as an inhibitory organ to pre-
vent premature development of nervous system, skeleton,
and sex organs during the period of growth.

Pitwatary Body —Gland of internal sceretion. Anterior
part stimulates growth of the skeleton and may have stimu-
lating effect on nervous system. Posterior part stimulates
sympathetic muscle,

Corpus Callosum —Consists of fibers connecting corre-
sponding areas of the two hemispheres of the cerebrum.

Cerebrum.—Center for all conscious activity. Seat of
learning and voluntary activity. The cerebrum contains
a sensory center for each of the senses. In Figure 6 the
cutaneous, auditory, and visual sensory centers are shown.
The visual arca 1s, however, mostly on the mesial surface
of the cerebrum on each side of the calcarine fissure (see
Iig 5). The olfactory area is in the hippocampus, which
cannot be seen on either surface of the brain. The gusta-
tory or taste area 1s not so definitely located but is prob-
ably close to that for smell. Destruction of the sensory
area for any sense causes a loss of the sense 1itself. De-
struction of the auditory area in both hemispheres of the
cerebrum, for example, would make a person totally deaf.
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The voluntary motor area is just in front of the central
fissure. Injury to this area will cause loss of motor con-
trol. There is a definite localization pattern within the
motor area: the centers for movements of the feet are at
the upper end of the central fissure and those for move-
ments of the head are at the lower end of the fissurc with
the other centers arranged in order in between. Applica-
tion of an electrical stimulus to a particular point will
cause a movement of the corresponding set of muscles.

The cortex outside of the sensory and motor areas con-
sists of association centers. In general these are especially
related to the adjacent sensory and motor centers. The
frontal association center, for example, is especially for
motor learming. The association area below the auditory
sensory area 18 espectally for auditory learning, ete.

In the lower part of the frontal lobe of the left hemi-
sphere is the motor speech association center known as
Broca’s area Loss of this arca will result in loss of the
ability to talk However, if no other arca 1s affected, the
individual will stall be able to read or to understand spoken
language; for there are also special association centers for
reading and understanding spoken language

A consideration of the facts just presented shows that
there are many specific centers mn the brain with specific
functions. In the actual working of mental processes,
however, specific neurones in several parts of the brain
would be involved at the same time. This 18 sometimes
stated by saying that the brain works as a unit; but this
is very misleading, because the conclusion may be readily
drawn that all of the billions of neurones are acting at once,
which is contrary to the known facts.

Significance of Brain Size
In comparing different species of animals there is a
rough correlation between size of the cerebrum in relation
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to body weight and intelligence. In comparing individuals
of the same speeies, however, the relation between brain
size and intelligence is so shight that it has no practical
use save in a very few exceptional cases. An extremely
small brain always indicates mental deficiency and an
extremely large brain is more than likely to be associated
with deficiency, though not necessarily. Within rather
wide Iimits we find little relation between brain size and
intelligence, however, because mental defectives have brains
of all sizes from the smallest to the largest, and, similarly,
brilhant men have brains ranging from very large to con-
siderably smaller than the average.

Phrenology

Gall thought that the brain was divided into sharply cir-
cumscribed arcas each of which was responsible for some
complex function, such as courage, language, harmony, ete.
In spite of the fact that his system has been discredited by
scientafic studies of the structure and function of the brain,
belief 1n the system still persists and the average individual
is likely to be unduly impressed by a broad expanse of
bone—if 1t happens to be the forehead. Worse than this,
people in gencral, and especially teachers, are constantly
passing judgment on the intclligence of individuals by
looking at their faces; and various facial characters are
assoclated with various supposed mental and physical traits.
The child with a clear skin, regular features, bright eyes,
and lively expression is pretty lhkely to be rated higher
than his classmate of less prepossessing appearance. The
fact that such judgments are sometimes correct is likely
to overshadow the fact that they are often wrong and
rarely very accurate. The most exact scientific methods in
use today do not make possible an accurate estimate of
intelligence by any kind of combination of measures of the
face or head. The reason for this is not far to seek. In the
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first place, the characteristics so nicely located by Gall
in limited brain centers are known to be complex and to
involve neurone connections between several parts of the
brain. In the second place, if the areas were so circum-
scribed, there is little reason to believe that it would make
a visible difference 1n the skull. The brain never fills the
cramal cavity and 1t is surrounded by the cerebrospinal
fluid which occupies from 7 to 30 per cent of the cavity.
The size of the brain cannot, therefore, be determined by
examination of the head. Gall assumed that great growth
of a particular part of the brain would push out the over-
lying part of the skull. This is contrary to the physical
law for the pressures of fluds. According to this law, if
a part of the brain grew more than another part, the cere-
brospmal flud would distribute the pressure evenly over
the entire surface of the skull. The skull as a whole would
enlarge. An cxaggerated example of skull expansion is
seen in cases of hydrocephalus (water on the brain) where
more cerebrospinal fluid 1s scereted than is eliminated, with
the result that an enlargement of the skull occurs. Accord-
ing to Gall, this should indicate a great and harmonious
development of all mental faculties, so-called. In fact,
such individuals are usually, though not always, defec-
tive.

A further flaw in Gall’s argument is found in the fact that
the skull 1s not of uniform thickness, nor are the variations
in the thickness of different areas the same in different
individuals 1In a particular area the skull may be from 1
to 34 of an inch thick in different people, and only by an
X-ray could the thickness be determined in a particular
case. It 1s thus impossible by phrenological methods to
detect anything of importance.

Only 1n very exceptional cases will a direct examination
of the surface of the cerecbrum enable one to draw any con-
clusion as to the intelligence of the individual who pos-
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sessed the brain. In one case within the writer’s experi-
ence, a microcephalic idiot who died at the age of about
20 years had a cerebrum weighing about 600 grams (nor-
mal about 1,200). The fissures of the cerebrum were few
in number and the convolutions were, therefore, broad,
the whole appearance being much less complex than the
normal, Such cases are extremely rare, however, and in
most cases even microscopic examination of the nerve cells
and fibers would, in the present state of our knowledge and
technique, not reveal small differences in the development
of particular areas and capacities.

The attempt to determine intelligence by study of facial
characteristics, such as eyes, nose, mouth, ete., is even
farther removed from any basis of established scientific
fact The determination of emotional disposition by ob-
serving the face 15 a somewhat different matter, because if
a person habitually frowns, the muscles and skin may
acquire a habitual set indicative of the attitude, and even
the resting face may show the individual’s characteristic
disposition. But no conclusion as to character or intelli-
gence can at present be based on the size or form or regu-
larity of the eyes, ears, nose, or other such relatively fixed
features, Lombroso popularized the idea that eriminals,
mental defectives, and other inferior “types” could be de-
tected by observing various stigmata of degeneration, as he
called certain irregularities 1n the features Unfortunately
for his theory, it 18 found that his so-called stigmata ap-
pear in normal people, and defectives are often met who
show surprising symmetry and beauty. Defectives as a
group do show more stigmata than normals as a group, but
there is too much overlapping between groups for the stig-
mata to be of practical value in differentiating the two.
In spite of the popular faith in such methods of determin-
ing character and intelligence, they do not rest on an ade-
quate basis of scientific fact
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Brains of Mental Defectives

What difference, if any, will the microscope reveal be-
tween the brains of mental defectives and normals?

Hammarberg (1895) reported the results of a micro-
scopical study of a number of cases of mental deficiency.?
He found considerable irregularity in the development of
different brain arcas. In particular areas or in the whole
brain there would be a scarecity of nerve cells; the cells
would sometimes be smaller in size; and thewr orientation
would be disturbed. Some would be upside down, some
would be on their sides, and other derangements would be
found.

Bolton studied a number of cases of deficiency and found
a markedly inferior development in the frontal lobes. He
concluded that this area was especially affected in mental
deficiency.?

The wnter studied the Purkinje cells of the cerebellum,
which are especially concerned with coordination and rein-
forcement of motor impulses, and found that in the cases
examined there was a marked deficteney i number of
cells,# This defimtely discredits Bolton’s idea that changes
in the frontal Iobe are primanly responsible for even the
motor aspeets of mental deficiency. The writer also studied
several arcas of the cercbral cortex and compared the num-
bers of cells, sizes of cells, and other features with the re-
sults of studying the same areas of normal brains. The

?C Hammarberg, Studicn uber Klimk und Pathologie der 1diotee,
trans from Swedish mmto German by W. Berger (Upsala, S. E Hen-
scn, 1895)

*J 8 Bolton, “The Histological Basis of Amentia and Dementia,”
Archwves of Neurology, Vol 2 (1903), ibud, “A Contribution to the
Locahzation of Cerebral Function Based on the Chnico-Pathologieal
Studv of Mental Disease,” Bramn, Vol 33 (1808), pp 26-148

‘R § Elbs, “A Prehmmary Quantitative Study of Purkinje Cells
mm Normal, Subnormal and Senescent Human Cerebella, with Some
Notes on Functional Localization ” Journal of Comparative Neurol-
ogy, Vol 30 (1919), pp 229-252
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results showed that mental inferiority was associated with
a number of differences in cortical development. In agree-
ment with Hammarberg a deficiency in cell number and
various abnormalities 1n cell arrangement were found.
Numerous cells 1n an undeveloped condition were found
in the white matter where they had stranded and failed
to complete their migration to the cortex. In such cases
the cells were cntirely undeveloped and presented only
the nucleus surrounded by a thin mass of cytoplasm. Accu-
rate measurements show that the ratio of cytoplasm to nu-
cleus increases with the development of the cells. The cyto-
plasm is less developed in the ncurones of mental defec-
tives 'With the deficiency in cytoplasm goes a deficiency
in number of dendrites and consequently in the possibility
of associative connections.

The mental defective is, then, often handicapped by a
general deficiency in nerve cells and by a lack of growth
and organization of the cells he has, and so is hopelessly
out of the race from the start. The number of nerve cells
is complete soon after birth and they attain their maximum
size by the age of two or threec years, so it is evident that
before the child enters school the limits of his mental devel-
opment are already dectermined

The Nervous System in Insamily

There are many varicties and gradations of insanity.
It 15 not intended herc to attempt a statement even of the
differences in the nervous system which are well known to
exist in certain types of cases. It 1s important, however,
to point out that some forms of insanity do show character-
istic bramn lesions. Also 1t should be noted that tumors,
abscesses, and softened areas in the bramn, when located
in particular areas, show some umformity of symptoms.
It is true that in some forms of insamity it is not possible
to point out any constant lesion, but the fact that they are
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found in other cases shows that specific mental disturbances
are associated with specific brain areas. Also it is known
that insamity tends to run in families, and in a large num-
ber of cases there appears to be a definite hereditary basis
for it. Both of these facts would lead us to expect a close
connection between physical and mental inheritance.

In concluding the discussion of the nervous system, it is
evident that, while common beliefs of a phrenological nature
are not supported by scicnce, there is a great deal of evi-
dence to show that individual differences in mental capaci-
ties are associated with differences in nerve structure and
function

GLANDS OF INTERNAL SECRETION

Next to the nervous system in importance among the
physical factors influencing mental growth and actinity
come the glands of internal secrction There are two kinds
of glands, the glands with ducts or outlets, such as the
sahivary glands, which pour their secretion into some part
of the body, and the ductless glands which have no duct
or outlet but have their secretion taken up by the blood
circulating through the gland The general names appled
to these scerctions are hormones and autacords. Hormone
is the more commonly used term

Hormones ,

Our knowledge of the effects of the hormones 1s more
recent and more deficient than that of the structure and
function of the nervous system Up to 1849 nothing was
known of the function of the glands of internal secretion.
In that year Berthold demonstrated by experiment that the
sex glands, 1n addition to the production of sex cells, also
supphied the blood with something which regulated the
secondary sex characteristics The effect of these glands
on mental processes has only recently been appreciated.
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Cannon’s work on bodily changes in the emotions, pub-
lished in 1915, was a pioneer piece of work in demonstrat~
ing the effect of internal secretions on the emotions. Today
we have more problems than facts about the internal secre-
tions, but at the same time enough has been learned to
show that the glands have an enormous influence on both
mental growth and mental activity

By way of introduction to the subject it may be stated
that these glands fall into two groups: those that are ex~
citatory in their action and those that are imnhibitory Also
each hormone affects only certain specific tissues, although
the blood containing 1t circulates through the whole body.
Neither normal growth nor normal functioming of many
of the organs of the body, including the brain, is possible
without the appropriate internal secretions

The Thyroid

The thyroid gland 1s located in the neck In some cases
it enlarges and becomes conspicuous as a goitre.

Experimental work on the thyroid 1s difficult, because it
covers and more or less surrounds the parathyroids, which
are essential for life If, consequently, the whole of the
thyroid be removed, the parathyroids will ordinarily also
be removed or injured and death will follow as a result of
parathyroid injury before the effects of the loss of the
thyroid can be observed. In early experiments much con-
fusion resulted from the failure to distinguish between the
effects of the removal of the thyroid and the removal of
the parathyroid

It occasionally happens that a child has no thyroid tis-
sue, and 1n such cases we get the best examples of the effect
of loss of the gland These children develop normally until
the close of the nursing period and then suddenly stop
growing. The rate of metabolism is decreased, the tem-
perature is low, and general bodily functions decrease in
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rate. Mental growth stops and the child remains an idiot
or imbecile. If the child lives to the age of adolescence
and maturity, it fails to develop the adult sex character-
istics. Some of these children become obese, but otherwise
there is little change 1n size

In adults, when the thyroid is lost as a result of disease
or of operations, a regressive process takes place with an
end result similar to that in the infant. There 1s, of course,
no loss of stature; but the mind rapidly deteriorates and
sexual functions are lost. The hair drops out, the skin
becomes dry and wrnnkled, and general metabolism is
lowecred. If under these conditions thyroid tissue is grafted
under the skin at any convenient place, a cessation of these
symptoms follows and the patient rapidly regains the nor-
mal mental and sexual condition. In actual practice in
such cases the dried gland of the sheep 1s usually given by
way of mouth, The results are the same as for grafting.

These results indicate that the thyroid in some very im-
portant way stimulates the general growth of the body
especially of the nervous system and sex organs.

In Switzerland and in the central section of the United
States, especially 1n mountainous regions and near the
Great Lakes, the thyroid 1s often found to be enlarged but
with indications of deficiency in function Tt is stated that
about 80 per cent of the dogs around Cleveland suffer from
enlarged thyroids, and a large per cent of those around Chi-
cago suffer the same way Such conditions where a large
part of the population are affected occur much less fre-
quently near the scacoast This has led to studics of the
water of the affected regions, and it appears that n regions
where the rainfall comes from the ocean, thyroid deficiency
is much more rarely met than in regions where the rain-
fall is from the evaporation of snow or from the evapora-
tion of fresh water, as in the north central part of the
Umited States. especially around the Great Lakes.
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The presence of iodine in the thyroid has been long
known, and iodine has been used with success in treating
thyroid deficiency. Near the ocean, burnt seaweed, which
contains iodine and from which commercial iodine is ex-
tracted, has been used with success as a poultice. From
this it seems that the thyroid enlargement or deficiency in
the interior of countries such as the Swiss Alps is due to
the fact that, while normally rain water, in addition to
pure water resulting from evaporation, contamns various
substances in solution, including iodine, which have been
taken up by the ocean winds from the spray and have been
blown inland until they fall as rain, in the interior parts
of the country with high mountains between them and the
ocean, all or most of the water from the ocean falls on the
ocean side of the mountamns and the rainfall within the
inclosed area consists of water from the evaporation of
snow or fresh water and so contains vastly less iodine and
other sohds. If, then, the thyroid is normally concerned
with the regulation of 10dine metabohism, as seems practi-
cally certain, in those regions where iodine is deficient in
the water, hypertrophy of the gland would take place in
an effort to compensate for the deficiency in the 10dine
available 1n the water and food. In certamn regions in
Switzerland, even with great enlargement of the gland, it
would be impossible to supply enough iodine to the body
tissues and the characteristic picture of thyroid deficiency
would result. In the Great Lakes region of the United
States the withdrawal from the ocean is not so complete
and hypertrophy of the gland would be more nearly suffi-
cient to compensate for the deficiency in the iodine content
of food and water.

At the Mayo Clinic excellent results with such cases have
been secured by feeding them the solids remaining after
the evaporation of sea water. These include iodine and
various salts, and it may be that more than iodine is neces-
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sary to secure absolutely normal functioning of the gland;
but at any rate iodine is the most important substance in-
volved 1n its activity.

In contrast to endemic goitre, in which there is over-
development of the thyroid with underfunction, is goitre
with overfunction. This 18 known as Graves’ or as Base-
dow’s discase. In myxeedema we found that absence of
the thyroid in children resulted in cessation of growth and
lowering of metabolism, and m adults 1t caused a loss of
mental and sexual functions and lowering of general physio-
logical actiity Overfunction of the thyroid, as we should
expect, is accompanied by greater nervous irritabihity, by
a moist skin, rapid pulse which increases quickly with
slight exercise or excitement, and a wasting away of the
body. The thyroid 1s usually enlarged in such cases and
the eyes may protrude; hence the term ‘“exophthalmic
goitre ” Exactly how the thyroid 1s related to the protru-
sion of the eyes 1s not known. The discase 15 much more
frequent 1 women, which 18 1n agreement with the fact
that the function of the gland seems more important in
women than in men

In spite of the doubtful points as to the exact method of
functioning of the thyroid, there can be no doubt that 1t 18
essential both for normal growth of the nervous system and
for normal mental activity afler growth 1s complete This
affords us another strong hnk in the chain connecting men-
tal capacities and activity with bodily processes. And
since the thyroid shows such wide and frequent variations
in funectional efficieney, 1t 1s an 1mpoitant factor in ex-
plaining 1ndividual differences 1n activity and temperament.

The Parathyrowds

The parathyroids are variable in number, but in man
there arc usually four chief parathyroid bodies and at
times other smaller ones located under the thyroid. Ex-
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tirpation of the parathyroid causes a rapid increase in the
irmtability of the nervous system of the animal. The
muscles soon show signs of tetany, and death results in a
day or two after the operation. Administration of para-
thyroid will alleviate the animal’s condition, as will trans-
fusing blood from & normal animal. Administration of
calcium also decreases the tendency to tetany and post-
pones death. Such evidence points to the conclusion that
the parathyroids regulate the calcium metabolism of the
body. In the absence of the parathyroid the blood is, in
fact, found to be deficient 1n calcium., In man a deficiency
n parathyroid is associated with the trembhng palsy known
as paralysis agitans. Such cases are improved by the
administration of the parathyroid extract and caleum.
The nerves and muscles are quieted and the symptoms tend
to decrease The effect of the parathyroid on the nervous
system thus appears to be to prevent the overactivity of
the neuroncs and perhaps to aid 1n their recovery from
fatigue Parathyroid deficiency seems to result in the ex-
haustion of the neuro-muscular system but the evidence
15 not yet conclusive

Normally there is more parathyroid tissue than is re-
quired, so that thcre 18 probably no such thing as exces-
sive secretion of the parathyroids. At least such is not
known at present.

The Adrenals

The adrenal glands, also known as the suprarenals, are
attached as thin capsules to the upper or anterior end of
the kidneys. Removal of the adrenals causes muscular
weakness and death. Administration of the adrenal ex-
tract 18 found to increase the excitement of the ammal.
From the pomnt of view of the experimentalst, it unfor-
tunately happens that the adrenals consist of two func-
tionally different parts, the cortez and the medulla. This
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has complicated the matter and made the sccuring of accu-
rate results much more difficult.

The evidence at present indicates that the removal of
the adrenal cortex is responsible for the death of the animal
following the extirpation of the whole gland. The cortex
also secms to stimulate sexual development and possibly
the growth of hair on the body. The adrenal medulla is
somewhat better understood When an extract of it is in-
jected, there 1s an increase in the heart beat and an increase
in blood pressure. This last is partly due to a constric-
tion of surface blood vessels which forces more blood into
the deeper tissues In violent anger turning “white” is
due to this action. The effect of adrenalin on the muscles
is to decrease fatigue, and by causing the release of the
glycogen stored in the liver further food for violent mus-
cular activity 1s produced.

In 1915, Cannon published his work on the Bodily
Changes i Pawn, Hunger, Fear, and Rage This was pio-
neer work in this field. James and Lange in their formula-
tion of the theory of the emotions known by their names had
stated that an emotion consists of the consciousness of the
reflex bodily changes produced by some exciting stimulus.
Or to state the matter 1n greater detail, the pereeption of
an exciting fact, such as sceing a bear when alone and un-
armed 1 the woods, would produce a series of reflex bodily
changes, such as rapid pulse, rap:d respiration, harr stand-
mng on end perhaps, shaking of the knees, ete., and the
consclousness of these changes would constitute the emo-
tion. The chief difficulty in the way of accepting the
James-Lange theory lay in the fact that we knew so little
of the actual nternal bodily changes taking place 1n the
emotions. Much still remains to be done, but Cannon'’s
work demonstrated the fact that an exciting stimulus
caused a reflex secretion of adrenalin and this 1n turn caused
a series of imternal bodily changes. These changes fitted



PHYSICAL AND MENTAL TRAITS 43

the animal for rapid and energetic action, increasing his
strength and decreasing his fatigue.

If the blood from an excited animal is injected into a
resting animal the resting animal immediately shows signs
of excitement That the excitement is due to the material
injected and not to the fact of being injected 18 demon-
strated by using other injections, such as a normal salt
solution, which will show no such effects

Other more recent work has supported Cannon’s conclu-
sion and demonstrated a close relation between bodily
changes and the emotions as supposed by the James-Lange
theory, We still know too little about these changes to
explain in detail the difference between such common emo-
tions as fear and anger, but the general point of the de-
pendence of the emotions on bodily changes may be con-
sidered established.

Sez Glands

We have mentioned the experiment of Berthold in 1849
in which he transplanted the testes of cocks from the nor-
mal position to another location under the skin and found
that the cocks did not lose the male characters as they did
after a complete removal of the organs “This result is due
to the fact that the sex glands not only produce sex cells
but also produce an internal secretion which regulates the
development of the secondary sex characters Sex develop-
ment 18 1tself conditioned by the development and secre-
tions of the thyroid, adrenals, pineal, thymus, and pitui-
tary, but the sex glands have a specific effect on the sec-
ondary sex characters. This 1s demonstrated by the results
of the removal of the testes in young males with the result
that the beard and voice and other secondary character-
istics do not develop 1n the fashion normal for adults. Also
the loss of the ovaries 1n the female may cause a regres-
sion with loss of sex characteristics. Sex emotions are quite
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definitely dependent on the secretions of the sex glands.
The great development of the interest in the oppokite sex
which comes with adolescence is due mostly to the effects
of these secretions, and the great individual differences in
such interest are to be associated with differences in inter-
nal secretions.

The Freudians have placed too much emphasis probably
on the rdle of the sex instinct in determining mental life,
but they have undoubtedly succeeded 1n demonstrating that
an enormous amount of mental activity focuses on sex and
is stimulated by sex. All of this 18, of course, additional
evidence of the importance of the internal secretion from
the sex gland.

For the sake of accuracy it should be noted that the secre-
tion is from what is known as the interstitial tissue of the
sex glands, and for this reason the secrction is sometimes
said to come from the interstitial gland.,

The Pineal Body

The pineal body, otherwise known as the epiphysis, is
attached to the dorsal part of the thalamus. Historically
it is interesting to note that Descartes thought 1t might be
the seat of the soul. This conclusion seems to have de-
pended on the fact that the pineal had no known function,
and on account of its central location it seemed a suitable
place to locate the soul Comparative anatomy relates the
pineal body to a kind of third eye 1n lower forms. In man
it apparently has no function in adults, but in children
it is supposed to supply an internal secretion which inhibits
the premature development of the sex organs and nervous
system. Cases are reported in which children of five or six
years developed the secondary sex characters of adults and
also the interests of adults. They would discuss politics
and theology with great interest and would not have the
interests characteristic of normal children of their age.
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After a few months such cases die, and autopsy shows a
destruction by tumor or otherwise of the pineal gland.
The evidence for this function of the pineal can hardly be
regarded as conclusive. A study of more cases will be neces-
sary to establish or disprove the conclusion,

The Thymus

The thymus is located over the heart. In infants it is
relatively large It increases in absolute size but decreases
1n relative size until the end of the period of puberty, when
it normally declines in mmportance. This and other ana-
tomical facts suggest that the thymus 1s in some way more
essential during the period of growth, and 1t not improb-
ably has a function similar to that of the pineal, ie., as an
inhibitor of precocious sexual and mental development.
Persistence of the thymus 15 associated with failure of the
sex organs to develop normally, but 1t 1s impossible to
say with certainty which is cause and which is result.

The Putuitary Body

The pituitary body, also known as the hypophysis, is
located at the base of the bramn. It has two lobes, the
anterior and the posterior, and these have different func-
tions. The anterior lobe supphes a hormone which regu-
lates the growth of the bones and according to some recent
experiments seems to have some effect also on the growth
of the nervous system. Hypersecretion of this lobe dur-
g the period of growth results in gigantism. Apparently
in some cases the energy of growth is used up 1n producing
the skeleton, because the other organs fail to develop nor-
mally and physical and mental inferiority results If the
overactivity of the glands comes after growth 1s practically
complete, an cnlargement of the joints results. This is
in extreme cascs associatcd with an increase in the thick-
ness of the lips and other facial changes which give the fea-
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tures & heavy, stolid expression. In less extreme cases
these changes are not conspicuous. Undersecretion of the
gland in children produces an arrest of skeletal and sexual
development with more or less mental impairment. Com-
plete destruction of the gland results in great muscular
weakness followed by death in a short time. The reason
for this is not known.

The hormone from the posterior pituitary has an ex-
citatory effect on smooth muscle. Like the adrenal medulla,
the posterior pituitary affects the carbohydrate metabo-
hsm. One guess is that the posterior pituitary hormone
has some influence on emotional activities of a sympathetic
nature, but positive evidence of its psychological signifi-
cance is lacking.

Numbers of other glands in the body appear to supply
hormones, but the effects of these, so far as they have been
determined, do not seem to be closely related to mental
activity.

Relation of Internal Secretions to Human Nature

As would be expected, the discoveries of the effects of
internal secretions have led to various hypotheses as to the
relation of differences 1n these secretions to differences in
human nature. Different “types” of personality have been
supposed to be due to the dominance of the endocrine
system by a particular gland. Thus adrenal dominance
has been supposed to result in the active, aggressive fighter;
anterior pituitary dominance to supply the distinct mas-
culime type, posterior pitmtary domimance to give the dis-
tinct feminine type; thyroid dominance to give the quick,
ever active type; efc

In dealing with the subject of internal secretions in rela-

*For an 1nteresting but very speculative treatment of this problem,
see L. Berman, The Glands Regulating Personality (New York, Mac-
millan, 1921).
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tion to human nature, the student should bear in mind that
those who explore new fields of knowledge always make
many incorrect inferences. The history of science often
misleads by giving us an account of only the successful
hypotheses and experiments of great scientists. It is neces-
sary to recognize that there have been more wrong guesses
than right ones and even apparently obvious inferences
based on known facts will not infrequently be misleading
or even false. The greatest caution and conservatism are,
therefore, essential 1n dealing with new problems if we are
to avoid the acceptance of false conclusions.

The student should learn to expect frequent revisions of
principles and reinterpretations of facts in new and rapidly
growing sciences, Even in physics, the oldest of the natural
sciences, we have recently revised certain prineiples by the
introduction of the principle of relativity. The chief dan-
ger of hypotheses and new theories and their applications
hies 1n the fact that they are often taken too seriously.
The true scientist makes a marked distinction between those
principles that have been thoroughly tested and found vahd
and those that have not successfully passed through such
a period of probation. These last he holds lightly and
tentatively and 1s ready to modify them with the appearance
of new evidence. Here lies chiefly the difference between
superstition and dogmatism on the one hand and science
on the other. Unsupported superstitions and dogmas of
various kinds are clung to tenaciously without an attempt
to test them out experimentally to see if they really work.
Their acceptance is not based on rational experience and
even contrary evidence does not modify them. Psycho-
logically the great liking men have for fixed principles
is largely due to mental inertia. It is so much easier to
apply a formula mechanieally than it is to analyze a situa-
tion and modify a conclusion. A great minister once said
that creeds represent milestones set up to mark the points
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where people stopped thinking, This is true in science in
the same way that it is true in theology. It is easier to
accept an assumption than to question 1t, and the average
student will almost invariably prefer the text or author
that presents him with conclusions in dogmatic form to
the one that presents complex data and conclusions with
modifications and questions. Success in the study of human
nature will not result from an impheit acceptance and
mechanical application of assumptions, however natural it
may be to follow that course. Much of the work with
mental tests has led to unsatisfactory resulte because of
blind faith and inadequate analysis of results, The entire
educational system suffers from the application of untested
dogmas, and conditions can be improved only by the ac-
ceptance on the part of teachers of a critical and experi-
mental attitude, because most of the assumptions on which
the educational process is based are as yet very insecurely
established by scientific data.

This digression and warning is deemed necessary in con-
nection with the endocrine glands to prevent a too implicit
acceptance of the results and especially of the inferences
presented. If the student objects to the mental attitude
thus enforced, he may be reminded that the situations of
actual life are not of such a character that they can be
met successfully by the application of fixed formule in
mechanical fashion Analysis of situations and revisions of
principles and attitudes are constantly necessary. Success
or failure in doing this 1s the final test of the intelligence
of the individual

With the foregoing reservations the writer attaches great
importance to the attempt to analyze some, at least, of
the aspects of human character 1n terms of internal secre-
tions It is not to be expected that such an analysis will
permit of dividing an ordinary group into a number of
distinct types. All of the glands are more or less essential
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for normal life and the removal of any one of a number
of them will cause death. They represent an interacting
system of variables and all that we should expect would
be that in some cases there would be a domination of the
others by one or two glands while in the average case the
functional efficiency of all of the glands would be more
or less balanced.

Naccarati and Guinzberg have analyzed the relation be-
tween intelligence and the ratio of height to weight, and
they find some indication that the tall, thin individual is
somewhat more likely to be intelligent than the short, stout
individual.® Since these bodily differences are known to
be greatly influenced by internal secretions, it is evident
that mental differences also produced by internal secretions
may be associated. As we shall see later, however, stature
depends 1n part on hereditary factors independent of the
glands of internal secretion. From this it will follow that
at best the relation between stature and intelligence is
a slight one. Some imbeciles are tall and some people of
genius are short. Heidbreder (1926) studied the relation
between height-weight ratio and intelligence-test scores in
a group of one thousand college students and failed to
find any sigmficant correlation between body build and
mtelligence * It is, of course, possible that a study of
an unselected sample of the general population would show
a different result, but under the circumstances Naccarati’s
conclusion can hardly be accepted without further evidence.

Anabolism

Finally it should be pointed out that the efficiency of
both the nervous system and the glands of internal secre-

*S Naccarat: and R I Lewy-Guinzberg, “Hormones and Intelli-
gence,” Journal of Apphed Psychology, Vol 6 (1922), pp 221-234

"Edna Heidbreder, “Intelligence and the Height-Weight Ratio,”
Journal of Applhed Psychology, Vol 10 (1926), pp 5262
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tion depends on the assimilation of food. The animal
mechanism cannot do efficient work for very long without
food and sleep. If there is a deficiency in the quantity
or quality of the food or in the mechanism of assimilation
or in the opportunity for sleep or in the ability to sleep, the
entire system will begin to weaken. Some of the differences
between individuals must, therefore, be ascribed 1n part at
least to differences in the vegetative system. Energy must
be assimilated before it can be expended.
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CHAPTER III
AN ANALYSIS OF THE INDIVIDUAL

Before we can hope to get very far in the discussion of
individual differences, it is necessary for us to analyze
the individual mto different traits, tendencies, capacities,
or other simpler and more clementary umts, because an
individual is far too complex to be discussed as a whole,
and an attempt to compare different individuals without
first making such an analysis would lead to considerable
confusion We shall, therefore, consider in what respects
that would be significant for psychology one individual
may differ from another.

PIIVSICAL TRAITS

Outer Physical Characteristics

In the first place, we may note that all we can observe
of a man at rest 1s hus external physical characteristies:
his size, his form or proportion, and his color (skm, hair,
eycs) DBut are these characteristics m any way signifi-
cant to psychology?

As we have started out to study the psychology of in-
dividual differences, it may seem that our attention should
be confined to the study of inner and more purely mental
traits. From the discussion in the last chapter, however,
it is apparent that at least some physical characteristics
have a great deal to do with our mental charactenistics. And
if we stop to consider the matter we will realize that
even such a thing as mcre physical mass may have im-
portant psychological effects.

52
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Size, as a matter of fact, often has considerable psy-
chological influence. The large man or woman, celeris
paribus, is taken more seriously than the smaller repre-
sentatives of the species. We speak of “men of weight”
and of “weighty” opinions and in other indircet ways show
that we are impressed by size. And the bearing of some
“men of weight” shows that they are in thorough agree-
ment with the popular view Very small mcn, on the other
hand, not infrequently devclop compensatory tendencies to
make up for their size.

Certain tendencies such as aggressiveness and submaissive-
ness are naturally likely to be influenced in their develop-
ment by the physique of the individual. Pugnacity is not
likely to thrive in a small body. As James pomnts out,
the unsuccessful fighter will stop carrying that line of
goods.

Form and proportion of the body in somewhat similar
way react on the psychie Iife of the individual. The so-
cicty beauty often has her disposition badly warped as a
result of becoming too conscious of her superior appearance.
The homely individual, on the other hand, is forced to
develop more durable attractions.

Form and proportion do not permit exact measurement
with the same ease as general bodily size, but 1n a general
way their importance 1s evident 1n social behavior.

Color of hair, skin, and eyes 1s so closely linked up with
certain broad racial differences that 1t has on that account
considerable effect on the psyche. Race consciousness is
usually rather strong, and differences in skin color have
considerable influence in determimng our social reactions.
Color of hair and eyes, though relatively less important,
at times has marked influence in determining individual
reactions.

If one considers that these things are of no psychological
importance, let him imagme that on first looking in the
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mirror some morning he found his skin color changed to that
of another race. Consider for a moment the social and
individual psychological consequences!

It is perhaps worth mentioning that clothes, ornaments,
and other accessories have an important place in the total
picture, but as they are not a permanent attribute of the
individual they may be passed over here.

Inner Physwcal Differences

Differences in inner physical characteristics that are
psychologically mmportant may be divided into those of
structure, balance, health, resistance, strength, and met-
abolic ratio.

Structure—Structure is important because it is the first
essential fact of sex differences. Aside from this, however,
there is hittle 1f anything that need be pointed out. If we
were dealing with pathological conditions, various abnor-
malities, including tumors, might be mentioned; but these
will be passed over here.

Balance—By balance is meant the ratio between the
sizes or functions of the different organs. With proper
balance no organ will do too much or too little for the
rest of the body. A small heart is a source of weakness
and danger and may result in undesirable psychological
conditions. An overactive thyroid leads to an excitable
mentality that is unfortunate for the mdividual and for
his associates as well. Brology 1s not yet in a position to
analyze in detail the balance of organs in different people,
but we have made enough of a beginning in that direction
to realize somelhing as to the importance of the problem.

Health —Freedom from the discomforts and disabilities
of disease is clearly of great psychological importance. It
is a matter of many degrees and the deviations from it
involve many complex combinations. This is indicated
by the specialists in modern medicine. We can appreciate
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in a general way its importance without the necessity of
dealing in detail with its variations.

Resistance.—Resistance to disease, though closely related
to health, may be considered independently of it, because
one may keep well by avoiding disease germs or, if one
has the necessary resistance, one may to a considerable
extent ignore the danger of disease. Directly this may be
of little or no psychological significance, but indirectly
it has a wital effect on our mental hife.

Strength and Endurance.—Strength and endurance may
have considerable effect on an individual’s reactions. The
person with little of these qualties is unlikely to be par-
ticularly active and energetic in doing anything unnec-
essary. Exceptional achicvement requires exceptional
work, and so the man who is physically incapable of pro-
longed effort is relatively unlikely to achieve great supe-
riority.

Susceptibility to fatigue also has an important bearing
on emotional disposition. The tired man is generally
thought of as cross and irritable, while the rested man is
considered typically more checrful. Strength and endur-
ance may thus be vital factors in determining the emotional
life.

Metabolic Ratio—For want of a better expression, the
ratio of the anabolic or building-up processes to the kata-
bolic or tearing-down processes 1s called the metabolic ratio
During the period of growth anabolism 1s greater, but its
proportion to katabolism declines progressively throughout
hfe. The rate of this change is expressed in the first part
of life by the rate of growth and in the last part of hfe
by the rate of involution or disintegration. Only the
growth process has received much study, but we know that
there are individual differences in the rates for both ends
of the life cycle.

The relation between rate of physical growth and rate
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of mental growth is not entirely clear, but the problem
is important and should not be overlooked.

NATIVE PSYCHO-MOTOR TRAITS

Turning to the characteristics of the individual that are
more essentially psychological, 1t will be convement to
designate our sccond group of characteristics as psycho-
motor, Conscious or mental seems to relate possibly too
much to the subjective states, and as we desire to include
the motor aspects as well, such terms are hardly suitable.
Psycho-motor appears, however, to cover the desired field.
For convenience, the psycho-motor field will be divided into
two groups: the native and the acquired.

Classification of Psycho-Motor Characteristics
Into what units shall we analyze the psychological traits
of the mndividual? If we followed the extreme behaviorsts,
“we should content oursclves with an analysis of reactions
and so would have much to say about reflexes and theiwr
conditioned variants. Or we might follow the introspective
school and make our analysis 1n terms of sensations, images,
affective states, with perhaps elementary feclings of rela-
tionship or of the self added Or we mght follow the
Gestalt school and think of the mental life of the individual
in terms of functional units and purposes. Turning to the
mental testers, we might follow the view of Spearman and
hold that the mind is an aggregate of specific capacities
or “engines” that are dnven by a common central energy
which is switched from one to another Or again, there is
the view of Thorndike that the native traits consist of a
large number of specific and more or less independent
capacities and tendencies

There is doubtless an element of truth in all of these
views, contradictory though some of them seem. The out-
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lin:a presented here makes no attempt to follow any of
these in detail but borrows from such as appear to offer
useful ideas.

Sensory Capacities

The starting point of a reaction is a stimulation of a
sense organ. The content of consciousness depends on
what has come through the senses. But sensations depend
quite as much on the inner mechanism as on the external
stimulus. A stone 1s not sensitive to light, though the
same cther vibrations may strike it that strike the human
eye. There is, then, a capacity for stimulation which is
essential as a basis of vision. In the normal human eye
there is the capacity for two kinds of sensations, the achro-
matic and the chromatic. The achromatic are divided into
the black, the white, and the intermediate grays. The
chromatic series is divided into red, green, blue, and yellow.
These last are pared, with the first two, red and green,
composing onc pair, and the last two, blue and yellow,
composing the olther pairr That these two pairs are to some
degree independent is shown by the facts of color blindness,
in which normal vision for red and green 1s lacking. Fur-
thermore, there are variations in the differences in the
shades and tints of colors that can be perceived by different
individuals Such differences, then, would seem to be the
natural starting point for the psychological study of indi-
vidual differences

In the same way we could follow the analysis made
by the physiologists and the experimental psychologists
and break up the auditory, gustatory, olfactory, cuta-
neous, and Kkinwmsthetic sensations into the elemen-
tary kinds We sh.ll assume, however, that the reader is
already acquainte” with these facts. All that it is desired
to point out her is that differences in sensory capacity
may be the fouration of very important mental differences.
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Congenital blindness and deafness will netessarily result
in a marked difference in mental content,

Imagery

Most individuals have, to some degree at least, all of
the sensory capacities mentioned above. The capacity for
reviving these sensory qualities without the customary ob-
jective stimulus is, however, not so general. Apparently
there are much wider variations in imagery than in sensory
capacitics. Some people claim that they have no imagery
at all. Others have good imagery in certain ficlds with
poor imagery in other fields. Even in a particular field,
such as audition, 1t may happen that a person has excellent
imagery for one kind of material and very poor imagery
for a different kind. He may recall digits and be unable
to recall musical notes There are thus many possible
varations in the imagery which different individuals may
be able to command.

Our thinking involves the use of images to a considerable
extent, and the character and results of thinking may thus
be determined n large measure by our capacities in that
direction

Associational Capacities and Tendencies

Whether there is a distinct element in consciousness of a
relational sort the writer does not pretend to know It is
evadent, though, that our thinking is a process of associating
things and relating them mm different ways We do asso-
ciate and relate and there must, thereforé€, be capacities for
that sort of thing There appear, also, to be distinet ten-
dencies to form relations of particular kinds Parents of
children from four to six years of age are well acquainted
with the attempts at mental organization made during that
period The endless requests for explanations are an indi-
cation of associative tendencies that require the assumption
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of something of that kind in the native make-up of the
child. Differences in intelligence and differences between
pormality and insanity are often to be stated, in part at
least, in terms of the mental management of relationships.
On the physical side there is an excellent basis for these
differences in the variations in the complexity of the ter-
minations of the dendrites and axones. Added to this would
be such differences as exist in functional efficiency.

Affective Capacities

Not only do we become aware of certain things and relate
them i many ways, but we fecl them as pleasant or un-
pleasant. And these feclings are a very important part of
our mental life There arc certain umformities in such
matters, but there are also important differences. Sweet-
ness is gererally pleasant and sourncss 1s generally un-
pleasant. But some people show a strong hking for sour
things Some of these differences are largely due to envi-
ronmental mfluences, but some of them cannot be satisfac-
torily accounted for in that way Apparently there are
certain native bkes and dishikes, and this means that
pleasantness and unpleasantness are natively associated
with those things

Some people are characteristically more cheerful and
optimistic, while others are characteristically more melan-
choly and pessimistic, and these differences would appear
to involve differences in the general affective background of
conscrousness. This 1s probably one of the essential differ-
ences between the so-called sanguine and melancholic tem-
peraments

The affective capacities are of further importanee because
of their impulsive character. What is pleasant is sought
after and what is unpleasant is avoided This is said with-
out any idea of accepting these as the sole regulators of
conduet It is desired, however, that the importance of
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differences in affective capacities be recognized. If ome
man develops a liking for alcoholic drinks and another one
does not do so, it may make a marked difference in the
later activities of the two.

Complex Mental Processes

The capacities and tendencies listed above may be re-
garded as more or less elementary Much of the discussion
of imdividual differences has, howcver, been 1n terms of
combinations of these. Emotion, attention, perception, im-
agination, memory, and reasoning are examples of complex
mental processes which are dependent on complex capacities
and tendencies, though they are often spoken of as if they
were siunple

Emotion —In terms of the James-Lange theory an emo-
tion 18 a complex of organre, kinssthetic and cutaneous sen-
sations Since an affective tone would also be present, we
might say that an emotion 1s a complex of sensation and
affcction. Ordmnarily 1t 1s probable that the effects of past
experience will also be involved, and so 1t 1s necessary to
add 1mages to the list Simple emotions are, then, rather
complex.

Fear and anger are examples of simple emotions They
,are simple in the sense that a characteristie reaction oceurs
in response to particular stimuli without any particular
traimng  An unexpected fall will usually result in the
internal bodily changes and the mental states called fear.

There are also complex or compound emotions which con-
sist of combinations of simple emotions Examples of these
are awe and reverence  Such emotions depend on previous
experience and will vary according to the character of the
previous experience

Attention —Attentiveness is a complex of clearness, an
affective tone of pleasantness or unpleasantness, and an
impulsive tendency to adjust the senses ard muscles with
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reference to the thing attended to. It depends first on the
reflex and instinctive tendencies but later is modified by
habit and by acquired interests. From a practical view-
point attention is much influenced by the presence or absence
of distracting stimuli. What is attended to and with how
much concentration it is altended to will then depend on
a variety of factors.

Perception —The student acquainted with elementary
psychology will have no particular difficulty in recognizing
the complexity of the perceptual process. Thus the per-
ception of an orange may be analyzed mnto fruity odor,
sweet and sour taste, yellow and possibly red color, pleas-
ant affective ton¢, and various other scnsory elements,
mmages, assoclated meanings, cte. The perceptual abilities
mvolved in histening to an orchestra are evidently very
different from those mvolved 1n studying a planet through
a telescope

Imagmation—In the sense in which imagination is gen-
erally used, 1t covers any kind of new combination of the
materials of past expericnce Its possible complexities are
thus limited enly by the amount, variety, and quality of
these materials One mdividual with good wisual and
kingsthetic imagery will naturally have an imagination very
different frorn that of an individual lacking in those capa-
cities.

Memory —What has been sard of imagination applies
largely to memory as far as complexity 1s concerned—with
the immportant limitation, however, that memory is confined
to the reproduction of actual cxperiences, Even so, it
should be clear that there 1s no single memory capacity,
but that, there 18 a possible memory for each kind of
clementgry consclous experience A total memory experi-
ence mgy consist of a wide varicty of clements.

Reaé(:zming.—Reasonmg 1s essentially a process of making
new combinations of mental material so as to solve a
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problem. Naturally, then, the character of the process will
depend on the character of the imagery and the associative
tendencies available, In any particular case, the result will
depend not only on the native tendencies involved but also
on the experience of the individual. One may have all the
necessary native equipment for solving a problem 1n celestial
mechanics, but unless he has had the, requisite training in
mathematics and physics he will be \unable to make the
actual solution. In the study of geometiry it seems probable
that kinzsthetic and visual imagery arg¢ most useful if not
actually necessary. The person who is good in those dirce-
tions will find the learning of geometry qasier, but to solve
a particular problem in geometry it is inecessary to have
a knowledge of the geometrical principlels nvolved in the
solution. The native abilities involved in\learning the last
part of geometry will be the same as t:\ose involved n
learming the first part, but mn addition tilere will be the
necessity of knowing the content of the fijrst part of the
course Such an illustration should make 1t ¢lear that there
is no such thing as a general reasoming abllity. The re-
quirements for reaching a solution of a parti\cular problem
are specific, and 1t may happen that a stijident is well
equipped for solving certain problems but 13 enttirely unabie
to solve other problems. It may be justifiable), to speak of
“reasoning abihity” as if 1t were a unit, buty 1t is quite
cssential that the student recognize that this is 1ot hterally
correct,.

Intelligence

As used here, intelligence means capacity for learning.
The student who is able to learn a given lesson lpetter or
m less time, ceteris parbus, is more intelhgent 1 han his
fellow. %

In recent years much has been said of general g, intelli-
gence. Some have understood this to mean an abighity to



AN ANALYSIS OF THE INDIVIDUAL 63

deal with all kinds of material equally well. It must be
evident, however, from what has already beer said, that
such a:view is inconsistent with our positioﬁ as to the
nature of mind. There is no such thing as general intel-
ligence. If we use the term, and it is a convenient term
to use, it must be understood simply as an average of our
various abilities. If we had the necessary figures at hand,
we might speak of the average altitude or elevation of
the United States. This would not mean that the entire
country was a smooth surface In the same way we may
speak of gencral intelligence without implying that all
abilities are equal. Only in that sense will the term be
used here.

Mental testers have come to use general intelligence rather
specifically as the thing measured by the different tests
which have been developed for the especial purpose of pre-
dicting success in school work. Such a use is dangerous
if not intelligently understood. General intelligence, thus
used, means particularly the abilities involved in the use
of language. There are other kinds of abihity that are
equally as important. Any classification, however, will
be open to objection, because there is no very natural
system into which the various abilities may be grouped.
With this objection in mind, for convenience in discussion,
we shall divide intelligence into four groups of abilities:
abstract, mechanical, social, and artistie.

Abstract Intelligence —School work, as stated above, is
based mostly on the ability to use symbols in the form of
language or mathematics. Great ability in language may
exist without great ability in mathematies, but in general
these abilities are rather closely correlated. Both kinds of
ability, however, represent a combination of specific abil-
1ties. Arithmetic, geometry, and algebra require different
abilities, but because they are often found together it is
conve: 1ent to speak of mathematical ability as if it were



64 INDIVIDUAL DIFFERENCES

a unit. An analysis of a number of group intelligence tests
will show that the score depends primanily on language and
mathematical abilities, and an analysis of the scores made
on each test in the group tests will show that the correla-
tion between the tests is far from perfect. At times we find
students making high scores on language tests and doing
good work in philosophy and sociology or other rather
abstract subjects but at the same time making low scores
on mathematical tests and doing poor work in case they
arc required to take courses in mathematics This shows
clearly that corrclation does not mean causal connection
in this case. There are various kinds of abstract intelli-
gence

Mechanical Intelligence —Ability to learn algebra or to
write a poem or to memorize an oration has no necessary
bearing on ability to take an automobile apart and put it
back together so that 1t will run. Ability to manipulate
things, to handle machinery, or to construct things is an
independent kind of abihty The carpenter, the plumber,
and the automobile mechanic require more of this kind of
ability and less of what we have called abstract intelligence,
Mechanical abiity 1s itself complex and a person well
adapted to handling one kind of machinery may not be
particularly successful in handling another kind.

Social Intelligence —Social tact and the ability to under-
stand and deal with other people are sufficiently different
from other abilities to justify a separate classification A
high order of abstract intelligence may go with widely
different degrees of ability to understand people. Social
intelhgence depends partly on what we have called abstract
intelligence, but 1t depends to a greater extent on the emo-
tions and sentiments The relative development of sym-
pathy and altruism on the one hand and of ego-centric self-
1shness on the other hand will have much to do with social
reactions. There are no satisfactory tests at present for this
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kind of ability, but we have sufficient evidence to justify
its separate classification

Artistic Intelligence —Music, painting, sculpture, archi-
tecture, and literature require a very varied group of abil-
ities, but all are ahke at least to the extent of involving an
appreciation of beauty. No proof is necessary to secure
recogmtion of the fact that musical ability 1s largely nde-
pendent of other abilities such as we have listed under
abstract, mechanical, and social intelligence The same
holds for painting, Idiots-savants have shown remarkable
ability in pamnting and very lhittle ability along other lines.
The literary gemus may be very weak along some lines.
Because of the fact that these abilities are not very closely
related to school work, little attention has been given to
them by the mental testers, but they represent such an
important part of our lives that 1t would not be justifiable
to omut them from our classification

Moral Intelligence —Some will doubtless hold that we
should add moral intelbgence as a fifth vanety. If any-
thing were to be gamned by such a classification it mght
well be resorted to, but all moral capacities can be reduced
to the abstract, the social, and the artistic groups already
listed For that reason we omit 1t here.

Reactions

Native reactions are of two kinds. reflexes and instinets.
All other reactions are based on these, being exther modifica-
tions of them or combinations mto some new form. From
this 1t follows that the acquired reactions will show much
greater individual varation than the native ones.

Reflexes

With the development of objective psychology in recent
years, the reflex has acquired a prominent place m psy-
chology. The studies along that hine are not yet to the
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point, however, that we can make any great use of them
in a discussion of individual differences. But in comparing
low-grade mental defectives and normals or in comparing
some varieties of insanity with normality they are of great
value.

Instincts

The instincts, taken in conjunction with the cmotions,
are of the utmost importance 1 understanding human na-
ture and conduet. Unfortunately, though, the whole ques-
tion of instinet 1s at preseni too unscttled to admit of a
very definite use of instinets in discussing individual dif-
ferences. If, as McDougall holds, there are a number of
clementary 1nstincts which vary in strength in the general
population according to the normal frequency curve, we
should have an excellent basis for understanding differences
in character and conduct But satisfactory measurements
of differences in instinets in different individuals are not
available and we are forced to depend on rather general
observations. The whole matter 1s further complicated by
the fact that 1n man 1nstinets rarely cxist in pure form but,
are usually modified 1n various ways by experience Ad-
atting these difficulties we may, nevertheless, hold to the
mmportance of instinets 1n determmming individual differences.

Obscrvations of young children show differcnees in tem-
perament that cannot be explamned satisfaclorily by envi-
ronmental influences. Some children are strongly inclined
to be pugnacious, others show very httle tendency in that
dircetion  Some elildren show great timidity and fear,
while others are bold and relatively fearless, Some children
are very self-assertive, while others are much more sub-
missive These differences often happen in the same family
where the treatment has been very similar  On the ground
of such observations reinforeed by general prineiples, the
writer agrees with the view held by MeDougall that the
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instincts may be expected to vary according to the normal
probability curve. This affords a more satisfactory basis
for explaning individual differences in character than any
other view now available When we add to this original
difference the effect of environmental modifications, we have
all that is necessary for a complete explanation.

ACQUIRED PSYCHO-MOTOR TRAITS

All acquired traits or characteristics are to be regarded as
modifications of native traits or as being based on native
traits or capacities. Therefore, 1t becomes necessary to
keep in mind that whenever individual differences are
credited to the influence of the environment there is an
underlying native factor that may be quite as important
or perhaps on occasion more important than the environ-
mental one. Nothing, it may be repeated, 15 exclusively
cither native or environmental. But certain characteristics
show more dircetly the influence of the environment and
s0 are classified as acquired.

Knowledge

Outstanding among mndividual differences are differences
in knowledge. It 1s quite impossible to make the experiences
of two people exactly the same Differences 1n environment
guarantce differences 1n knowledge, and this necessary
difference is further increased by differences in interests and
in abilitics. The possession of knowledge along particular
lines has 1ts own cffect on inierest and on the acquisition
of further knowledge, and so a difference that was originally
small may become a great onc These facts are so obvious
that they will not be elaborated here.

Meanings, Attitudes, Beliefs, Sentiments, Ideals
In addition to the knowledge acquired from the environ-
ment there 1s a group of as yet unmeasurable characteristics
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that arc of very great importance in determining the per-
sonality. Without any special attempt at a rigid classifica-
tion thesc may be designated by the terms: meanings, atti-
tudes, beliefs, senliments, and ideals.

Ten people may learn to recite a poem so that all say
the same words, but 1t 1s very unlikely that any two of the
ten will attach the same mecaning to the poem. Differences
1n meaning for the same words are well shown in the widely
different interpretations given to the Bible. Many rebgious
denominations profess to believe the Bible and to aceept it
as the basis of their creeds, yet we find them making the
same words mean very different things In the same way
other experiences are given meanings varying with different
individuals.

Attitudes, like meanings, are extremely variable. Likes
and dishikes of many degrees and kinds are felt by different
people towards the sanie person or 1dea. These and other
attitudes make up an important part of meaning

Belief 1s essentially an attitude, and as we recogmze there
are all kinds and degrees of behefs Some people believe
in fortune telling, others laugh at the 1dea Some believe
in one God, others believe 1n many gods, others 1n none at
all. The nfluence of these and other beliefs 1s sufficient to
make very great differences 1n the conduct of individuals.
Columbus beheved the carth was round and the result was
the discovery of a New World

Sentiments may be classified, according to MeDougall,
mto those of love, hate, and self-respect. What we love,
what we hate, and how and for what, and to what degree
we respect ourselves are vital factors in determining what
we are and do

Ideals combine to a considerable cxtent all of the things
histed in this group. They are especially important in that
they represent the goals towards which our activity is
directed If we could cause identical twins to have different
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ideals, it could very easily result in the making of two very
different men. In practice there is likely to be a vital
relation between native characteristics and ideals, but once
the ideal is adopted 1t results in the neglect or suppression
of some native tendencies while others are cultivated and
strengthened. A man might well have the capacity to be
either a great soldier or a great preacher, but under the
circumstances he can hardly be both, and the adoption of
an ideal to be one will ordinanly cause thoughts of the
other to be abandoned.

Religions, Customs, and Conventions

Social psychologists emphasize the importance of reli-
gious beliefs, customs, and conventions 1n determiming the
mental make-up of the individual This emphasis 18 justa-
fiable, but on analysis 1t will be seen that these aspects
of the personality are included in the traits already men-
tioned. No distinet classification is necessary.

Acquared Motor Reactions

Learned motor activities may be classed as habits and
skills Habits would cover the group, but the use of skills
18 justifiable to emphasize the skilled aspect of many motor
habits Playing the piano, playing tenms, writing, dressing,
eating, doing carpenter work, driving an automobile, and
a vast number of other more or less complex activities mn-
volve the development of motor coordinations through prac-
tice. These constitute a very important part of the indi-
vidual's accomplishments, and no deseription of the in-
dividual’s traits would be complete without them Learning
a trade 18 largely a matter of the acqusition of such skills,
and they enter to a great extent even in activities far
removed from the trade classification A surgeon must
have acquired great motor skill along particular lines The
research chemist or physicist or physiologist requires con-
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siderable manual skill to carry out his experiments. We
may not be able at present to measure these exactly, but we
can at least recogmze their importance.

MENTAL UNITY

A final characteristic of the individual to be considered
13 that of orgamzation. Thus far we have dealt with
more or less scparate and discrete elements of mental
make-up, but we must not make the error of concluding
that such an analysis gives a complete picture. One might
study cvery part of an automobile without getting a clear
conception of the machine as a whole. To do that 1t 1s
necessary to see the whole 1n action The same apphes m
principle to man but with an important difference. The
automobile 1s a mechantcal unit, man 18 an organic unit
The interrelations of parts in man are more complex and
more important than 1in a machime. Also man is conscious
and has purpose which the machine lacks

Objectively it 1s, of course, possible to consider man
88 a machine governed purely by physico-chemical forces
At present, however, such a method cannot carry us very
far. And even if 1t were completely successful, there would
stall be a place for a consideration of the subjective and
personal aspeet of conduct It 1s the latter side which
we wish to emphasize here.

It 1s human nature to strive for certain ends If a goal
1s reached, another one is promptly set up. If a goal is
found to be unattamnable, the normal course is to shift to
another and more attainable one, but this normal shifting
1s not always found. Here 18 the basis of much mental
pathology

Marked individual differences are found in the character
of the goals that are set up. Some set up remote and
dafficult objectives, others set up easy and near ones. This
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is, of course, partly a matter of mental level or maturity.
Some settle definitely on a dominating goal or purpose,
others hesitate between several purposes, and still others
pursue one aim for a brief time and then readily turn to
another one, only to give 1t up for a new one, and so on
for an indcfinite series,

The objectives a person strives towards and the inter-
relationships existing between his purposes determine in
large measure the character of his mental activity and his
conduct. It is these that give umty and coherence. These
are the determiming factors in voluntary action.

AN OUTLINE FOR THE STUDY OF THE INDIVIDUAL

PuysicAL  Quter Size heght and weight
Trarrs Form or proportion
Color of hair, skin, and eyes

Inner  Structure
Balance
Health
Resistance
Metabolie balance

PsycHoO- Natwe Motor capacities: strength, speed, accuracy,
Moror reswtance to fatigue, handedness
Trarrs Scnsory capacities cutaneous, kinssthetie,
ete
Affectnve capacities and tendencics
Reflexes
Instincts
Emotions
Attention
Images and mmagination
Perception
Memory
Associative tendencies and capacities
Reasomng
Intelhgence. abstract, mechanical, social,
artistic
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Acquired Habits and skills
Knowledge
Purposes and ideals
Meanmgs and attitudes
Mental umty and balance
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CHAPTER IV
THE MEASUREMENT OF MENTAL TRAITS

Failure of Historical Methods of Diagnosing Ability

The fundamental aim of mental diagnosis is prediction.
Men desire to be able by obscrving certain signs, symptoms,
or performances to predict how an mdividual will act at
some future time. Among primitive peoples and cven yet
among some moderns whose intellectual outlook 1s still
primitive, the attempt is often made to predict a person’s
future by considering the stars or consulting other signs
and omens Many daily papers still carry in their columns
horoscopes which foretell futures according to birthdays.
It 1s possible today by dropping one cent or perhaps a dime
in a slot to recerve a printed analysis of your (?) character.
Fortune tellers prosper.

From the discussion of the relation between mental and
physical traits imn Chapter II, it should be evident that
diagnosis of character and prediction of conduct cannot
succeed even when based on attempts at science such as
palmistry, graphology, physiognomy, or phrenology. It is
concervable that at some future date some shght sigmficance
may be attached on a scientific basis to the characteristics
of the hand. At present, however, works on palmistry
should be catalogued as fiction and not as science  Graph-
ology has some claims to consideration as a basis of deter-
mimng mental traits, because 1t has been shown that a few
people are able to tell from handwriting something as to
a person’s character. But such capacity must be considered
an art rather than a science, because no principles have

yet been established by which writing may be scientifically
74
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interpreted. The average individual is unable to use hand-
writing as a basis of character judgment. There is no
science of graphology. Physiognomy is in somewhat the
same position as graphology. A few people do appear to
have the ability to tell something from features and from
photographs as to a person’s character and abilities. When
submitted to a scientific test, they show considerably better
than chance success. But here again they are unable to
formulate and establish any prineiples by which others can
attain the same result. The average individual 1s able to
tell but httle about character and less about intellectual
ability from seeing a person or seeing his photograph Some
even tend to judge the opposite of the truth. Physiognomy
is not a science, nor 1s there reason to beheve it can ever be
the basis of the kind of predictions which have been at-
tempted by those using it. At best the correlation between
facial traits and mental traits 1s probably too low to be
useful. A distinction must, of course, be made between
the direct observation of expression and the prediction of
behavior from anatomical traits If we sce a person in
anger 1t will usually be expressed by the face, but we are
unable to determine by looking at the face at rest to what
degree and by what stimul: anger may be aroused. This is
the real problem.

Phrenology has even less to offer than palmistry, graph-
ology, or physiognomy There is a shght correlation be-
tween brain size and ntelligence, but 1t is worth recalling
that Pecarson found a shghtly higher correlation between
eye color and intelligence In neither case 1s 1t significantly
high Bramn localization of the kind postulated by the
phrenologists does not exist  Save in a few distinetly
pathological cases, therefore, phrenology has nothing at all
to offer.

The conclusion to which we arrive when we review the
evidence for and against the various methods of estimating
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ability and character which have been used up to recent
times is that they are of little or no value and that none of
them are on a scientific basis.

The Basis of Modern Mental Measurements

Our present methods of measuring ability and character
are derived mostly from two sources: experimental psychol-
ogy and statistical methods.

From physiology the experimental methods were brought
over into psychology. At first they were applied cluefly
to the study of sensations and reactions, but their use has
been extended until all kinds of mental processes have
been g0 investigated. Mental tests are mn reality experi-
ments.

Statistics have supplied the methods of treating and in-
terpreting the results of experimental investigations This
18 quite as cssential as are the results themselves.

From the foregomng it naturally follows that the best
training for the mental tester 1s to be found in courses mn
experimental psychology and statistical methods To these
must, of course, be added courses 1n mental testing The
present chapter attempts to provide a brief survey of
mental measurements with the object of supplying the
beginmung student with the background necessary for the
understanding of the test results bearing on the problems
of individual differences

MEASUREMENT OF SIMPLE MENTAL TRAITS

To illustrate the methods used 1n measuring simple mental
traits we shall describe briefly some experiments on sen-
sation, motor reaction, and memory.

Visual Acuity

The subject may be seated in a well lighted room in such
a position that a test card can be placed in a good light at
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a distance of 20 feet in front of him. The eyes are tested
separately, one eye being covered while the other eye is
tested. Various kinds of test cards are used, the Snellen
being perhaps most commonly used. This consists of let-
ters of different sizes which should normally be read at
different given distances If the subject, using the right eye,
18 Just able to read the 20 foot hne, being at the time at a
distance of 20 feet from it, his vision is said to be 20/20 or
normal with that eye If he can read no further than the
Iine that should be read at 15 feet, his vision 1s 15/20 or
below normal.  If he is able to read the line normally read
at 25 feet his vision is better than average or 25/20 'The
other eye may then be tested in the same way. Such a
method affords an objective determination of the acuity of
vision.

Speed of Tapping

How fast 1s an individual able to tap with a pencil
or other mnstrument? The simplest method of determining
this 1s to take a pencil with a medium point and make
dots on paper, scattering the dots sufficiently so that they
can be counted This may be timed with an ordinary
watch with a sccond hand, though a stop wateh is much
to be preferred. The stop watch will measure to fifths or
smaller fractions of a second If the subject begins at a
signal and stops at a signal and taps for ten seconds the
average number of taps per second will give a reasonably
accurate index of speed of reaction for this kind of move-
ment. For adults the rate of tapping will average about
six or seven taps per second In psychological laboratories
more elaborate apparatus is used for this experiment.

Memory Span

Suppose it be desired to know a person’s memory span
for diwgits or other material Either visual or auditory
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presentation may be used. For the auditory method with
digits, make up series of numbers of from 4 to 12 digits
each. There should be about 3 numbers of each length.
Dagits should be arranged in chance orders but avoiding
natural sequences such as 3, 4, or 7, 8, and preferably even
reversed sequences such as 6, 5, or 2, 1. The digits should
be read at a uniform rate by the experimenter and without
any cadence or grouping. As soon as each number 1s com-
pleted, the subject should attempt to repeat it The average
for adults 1s about 6 or 7 digits. Very few make less than
4 or more than 9

The object in these and other tests and experiments is
to secure results which are accurate and reliable If this is
done they represent the subjeet’s real capacity in the thing
tested The more objective the mecthods used, the more
likely the results are to be rehable

TESTS OF GENERAL INTELLIGENCH

The Binet-Simon Test

The mental-testing movement may be said to have re-
cerved 1ts most important stimulus from the work of Binet
and the thrce forms of the test published by him in 1905,
1908, and 1911. Before that time mmportant work had been
done by Galton :n England and Cattell in America The
experimental psychologists had laid the foundation for
mental testing and 1t was only a question of time
until the movement would develop great importance
but Binet did much to hasten the spread of the move-
ment

Binet was asked by the school authorities in Paris to
develop a test which would enable them to scparate the
feeble-minded from the normals. He had had some fifteen
years' experience as an experimental psychologist and had
already shown an interest 1n the experimental study of in-
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telligence. He was, therefore, eminently fitted for the task
at hand.

Binet began by making out a series of exercises or ques-
tions which he thought might prove to be tests of intelli-
gence. His list contamed 100 of these. He did not, how-
ever, label this list of questions as an intelligence test and
proceed to give it to children and on such a basis diagnose
them as normal or defective without further investigation.
Laymen often get the i1dea that intelligence tests are thus
constructed. A professor of education 1s said to have re-
marked once that a psychologist will make out a list of
questions and make sure that he can answer them himself
and then call the list an intelligence test. Such, however,
is not the case 1f the psychologist 1s a reputable onc and
follows scientific methods. What Binet did was to test his
supposed test. He did this by trying the hst of questions
on two groups of children Onc group was known to be
normal or superior because of their school performances.
The other group was known to be inferior or feeble-minded.
Binet compared the answers given to his questions by these
two groups of children, and when he did not find that a
question served to differentiate the two groups he rejected
the question as a test of intelligence. As a result he re-
jected 67 of his original 100 questions. The remaining 33
had been found by actual experimentation to be answered
poorly by the defectives and well by the normal and superior
group. These 33 problems or questions were arranged in
order of difficulty from easiest to hardest and a child’s
intelligence score was the number of questions answered
correctly This was the form of the 1905 test

Binot_revised lus tost and imtroduced the concept_of
mental age. Each test was tried on normal children of
‘different ages and 1t was found possible to place a test in an
age group so that children of the age lower than that would
mostly fail on the test, a majority of those of the age in
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question would pass the test, and nearly all of the ages
above would pass the test. Take, for example, the test of
giving the family name. Most children of 2 years would fail
on the test. They did not know their family name. A ma-
jority of the children of 3 years could answer the question
correctly, and nearly all of 4 years or more could answer it
correctly, For this reason the test 1s called a 3-year test.
In the same way other tests are found which are especially
adapted to each year. The general plan was to have 5 tests
in each year. If a chuld passed all of the tests in the 6-year
group and failed 1 all above that ycar, he was said to have
a‘mfntal age of 6 years regardless of what his actual chrono-
logical age might be. This mental age of 6 years simply
meant that he had succeeded 1n solving the same number of
problems solved by the average cluld of 6 years in the group
on which the test was standardized. Another group of 6-
mﬂa—auldren might have shown a different result In
fact, in time 1t became apparent that there were differences
of some importance between the children in Pans and those
in the rural districts

Because of these differences 1n different groups of children,
it was necessary to extend the observations by means of
which the test had been standardized Brnet engaged n
such work and in the development of new tests until his
death in 1911. A final revision of the test was published
shortly before his death As an example of their nature
a hst of the tests for 3, 9, and 15 years 1s given:

Age 3.

Points to nose, eyes, and mouth
Repeats 2 digits

Enumerates objects in a picture
Gives family name

Repeats a sentence of 6 syllables

S N Uy X

Gives change from 20 sous (cents).
Defines familiar words 1n terms superior to use
3 Names the common coins

Age 9

D =
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Names m order the months of the year.
Answers easy “comprehension questions.”

Repeats 7 digits

Finds 3 rhymes for a given word
Repeats a sentence of 26 syllables,
Interprets pictures

Interprets given facts

Age 15:

O WO = O

In order to pass the first test 1n the third year it is only
necessary for the ehild to know the meaning of the words
nose, eyes, and mouth Every child with ordinary sensory
capacities in an ordinary environment has the opportumty
to learn the meamng of these words If he does not do so
by the time the average child learns them, 1t 1s an indication
that his learming capacity 1s below average If he learns
them sooner, it is an indication that his learning capacity
is better than average )

The second test requires memory, and memory is ob-
viously necessary for intelligent action.

In the third test a picture 1s shown and the child 1s asked
to tell what he sees mm 1t If he enumerates spontancously 3
objects 1n one picture, he passes the test. The pictures
relate to ordinary life and so do not depend on any special
opportunity or traiming. Like the first test, however, they
1mvolve language

The fourth test, giving the family name, is another lan-
guage test

The fifth test, repeating a sentence of 6 syllables, 13 a test
of memory involving previous experience with language.

Language, 1t will be scen, 18 a very important factor in
these tests But language 1s a very important factor in
school work, and so 1t 1s necessary to test language ability,
if we are to be able to prediet ability to do school work.
Other abilities are also tested =o that the test does give a
good mdication of ability m general. We shall not analyze
the tests further at this point
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Simon, a psychiatrist, was associated with Binet in the
development of the test, but because of the greater im-
portance of Binet’s contribution the test is rather gen-
erally known as the Binet test.

Revisions of the Binet Test

The first revision of the Binet scale made in America was'
in 1911 by Goddard, then psychologist at the Traning
School for the Feeble-minded at Vineland, N J. Goddard
translated the French version into Enghsh and adapted
it to American conditions

In 1915 Yerkes, Bridges, and Hardwick published a re-
vision of the Binet test that involved two important modi-
fications. In the orgnal Binet, the scoring was on the all
or none principle. A test was passed with full credit or
else no credit was given  In some cases this principle scemed
to be unsatisfactory. One test, for example, consisted 1n
asking the child to name all the words he could in 3 minutes
To pass the test he was required to name 60 words If he
named 59 he failed, so there was no difference between nam-
g 10 words and naming 59, neither was there any differ-
ence bhetween naming 60 words and 120 words Yerkes
and lus collaborators changed the method of scoring and
put 1t on a pont basis In the test just mentioned credit
was given as follows. 30 to 44 words, 1 point; 45 to 59
words, 2 pomnts; 60 to 74 words, 3 pomnts, 75 and up, 4
pomts, Other tests were scored on a pomnt basis in the
same way so that the scorc on cach test indicated more
accurately the quality of the answer

The sceond change from the original Binet consisted in
discarding the grouping of tests by ages. Instead, age norms
were determined by finding the average number of points
made by children of a given age. Then if a elild made
a particular number of points and 1t happened that the
dverage for 10-year-old children was the same, his mental
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age was said to be 10 years regardless of his chronological’
age.

A further revision of the Binet scale was made by Terman
at Stanford University, This was published mn 1916 and
18 known as the Stanford Revision of the Binet Scale. A
number of modifications and improvements were included 1n
the Stanford Revision New tests were added so as to pro-
vide 6 for each of the lower ages from 3 years up. Alterna-
tive tests were also supplicd to be used 1n case the regular
tests could not be given Additional tests were added at
the upper end of the scale. After 10 years there were tests
for 12, 14, 16 (called “Average Adult”), and 18 (really
extending to 1914 years and called “Superior Adult”).
This work was so well done that 1t has come to be the
standard of comparison., The upper part of the scale is,
however, necessarily inferior to the lower part, because it
was not so well standardized This will be discussed in a
later chapter.

In order to express the relation between mental age and
chronological age, Terman took an idea due originally to
Stern and incorporated it in his method. The value re-
sulting from dividing the mental age by the chronological
age was called the wntelligence quotient, usually abbreviated
as I Q. It was found by experimentation that, within cer-
tain limits, this ratio remamned practically constant If,
thercfore, a child of 4 had an I C. of 125 1t was possible to
predict his mental age at the ag 4 * 10 years or other age.
By simple proportion 1t is shown to be 125 years or 12
years anl 6 months. This was a tremendous step in ad-
vance. 'This is the greatest achievement of mental testing
from a scientific pomnt of view and it 1s also the point which
has been most bitterly opposed by the believers 1n the force
of envi-onmental factors in determining mental eapacity.
For the IQ to remam fixed it is, of course, necessary that
enviro imental influences be without appreciable mnfluence
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in that direction. To accept the 1.Q is essentially to accept
the idea of mental inhenitance

Important revisions of the Binet scale have also been
made by Kuhimann and by Herring, but the Terman re-
vision remains the most widely used of the individual tests.

Group Tests

Group mental tests have come into common use as a
result of their use on the American Army during the World
War Before the War, intelligence tests were being adapted
to administration as group tests. The great difficulty, how-
ever lay m the time and effort required to score the tests
as usually given For group tests to be used extemsively
it was nccessary that the scoring be made simple and ob-
jective. The most 1mportant of the carly contributions in
this dircetion was made by Otis. Otis showed how it was
possible to eliminate nearly all writing 1n taking a test and
to make the scoring of a test so simple and so objective that
it could be donc by any person with ordinary intelligence
and with hittle special tramming in inte.1igence testing

The practical stimulus to the wide use of tests, as stated
asbove, came with the attempt to devise t~sts which could
be given to the men in the Army and useJd as a basis of
classification  Obvioudly, 1f several millions 0" men were to
be tested, they could not be given individual |sychological
examinations by traned =experts in mental m asurement.
It was necessary to examune them in groups and have the
papers scored by elerical assistants  The test Jevised to
mect this nced is known as the Army Alpha.

Army Alpha 1s a battery of 8 different tests The different
tests are: (1) Following Directions; (2) Problems in Anth-
metic, (3) Common Sense, (4) Opposites, (5) Disarranged
Sentenees; (6) Number Series; (7) Similamties; (8) Infor-
mation The character of the tests will be illustrated by
sample items from Form 6
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Item 1 of the Directions Test had 5§ circles in a row on
the test blank. The directions are “Make a figure 2 in the
second circle and also a cross n the third cirele.” There
are 12 items in this test. The last item has the numbers
1,2,3,4,5,6,7, 8,9 on the test blank and the directions
for it are: “If 4 is more than 2, then cross out the number
3 unless 3 is more than 5, in which case draw a line under
the number 4”

The second test consisted of 20 arithmetic problems in-
volving only a knowledge of the fundamentals but requiring
correct reasoning, These range from very easy ones to
some that are rather difficult No. 16 will illustrate the
test: “If a train goes 200 yards in 10 seconds, how many
feet does it go in a fifth of a second?”’ The answers to these
problems are placed 1n column at the right side of the page
so that they can be checked by comparing with a set of
correct answers on a slip of paper The score is the number
correct. No attention 1s paid to errors

The test of common sense has 16 different items. No.

81s:
It 18 better to fight than to run, because
cowards are shot
1t 1s more honorable
if you run you may get shot 1n the back

The correct answer 1s mdicated by placing a check mark
before 1t

Test 4 consists of 40 pars of words, some of which mean
the same thing and some of wlnclh mean the opposite. Each
pair 18 followed by the words *same—opposite,” and which
they are 1s indicated by underlining the correct word This
18 essentially g test of voecabulary

Test 5 contains sentences with the words in irregular
order, as “cows milk give” and “external deceptive never
appearances are.” Following each disarranged sentence are
the words ‘“true—false.” Whether the sentence with the
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words in correct order is true or false 18 indicated by draw-
ing a line under the correct word. There are 24 of these

sentences
Test 6 contains number series such as the following:

The series 1s to be extended to the next two places 1n each
case.
Test 7 contains problems of this kind.

1 dog — bark . cat — chair mew fire house

The problem 1s to find out how the first two words are re-
lated and then find the word of the last four which is
related in the samc way to the third word. In this case
dog 18 to bark as cat is to mew So the word mew is to be
underlined There are 40 of these problems.

Test 8 contains problems such as the following:

1 Boston 18 1n Connecticut Rhode Island Maine Massachusetts
29. Rubber 1s obtamed from ore pefroleum trees hdes

The answer in each case is indicated by drawing a
Ine under the correct word. There arc 40 of these prob-
lems

The total number of 1tems in the entire test 1s 212 Each
separate test 1s given with a tume limit. The time hmats
vary from 1% minutes to 5 minutes.

It will be seen from this brief description that the method
used permits a rather wide survey of different abilities to
be made 1 a brief period of time. And the papers can be
scored 1 a perfectly objective and umiform way.

During the past few years the market has been flooded
with imitations of Army Alpha. To make a group test is
very easy, but to make a gond one is very difficult. It is
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not, therefore, surprising that tests which have appeared
overnight or as a result of very hmited study should have
proved 1 many cases to be virtually worthless. What is
needed is not more tests so much as a more thorough study
of some of the tests at hand.

Performance Tests

Army Alpha requires ability to read on the part of the
person taking the test Many soldiers could not read Eng-
lish and many could not read any language. For these, a
different test was needed. Beta, a performance test, was
devised to meet this requirement.

The principle of Beta may be illustrated by the Picture
Completion Test. Tlus consisted of pictures from which
some part was missing, for example, a face minus a nose,
a rabbit with only one ear, a revolver without a trigger,
etc 'The missing part was to be dectermined and indicated
on the picture Skill in drawmg was not required Tests
of this character can be explained without the use of lan-
guage and so may be used for the deaf or for those of for-
eign tongues as well as for those who do not read Enghsh
but who speak it.

Tests of Abiity wn Specral Subjects

Tests like the Binet, Alpha, and Beta are intended
to give an estimate of what has been called general mntelli-
gence. Actually the Binet and Alpha tests measure rather
more closely what we have called abstract intelligence and
are cspecially related to conventional school subjects. There
are, however, considerable differences between the abilities
required in different subjects. Students excellent in mathe-
matics may be poor 1n languages and vice versa. Some at-
tempts havé been made, therefore, to develop tests which
would measure the abilities required to do particular kinds
of work. This 18 a very promising field of investigation
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and in time we should have reliable tests to diagnose the
abihties of individuals for different subjects,

Tests of Other Abulities

In analyzing intelligence we divided it into abstraet,
mechanical, artistic, and social. The tests so {ar discussed
relate primarilly to abstract intelligence. Some attempts
have been made in the other fields also. Stenquist has de-
veloped tests for mechanical aptitude. Seashore has devel-
oped tests for musical ability Downey has developed tests
for the will-temperament. An increasing variety of tests
is appearing in these and related fields Social and moral
‘raits are being analyzed and measured, though the aceuracy
of these measurements is at present inferior to that with
which more purely intellectual traits are measured It 1s
too early to pass judgment on the value of the recently
developed tests for measuring character traits,

Rating Scales

Mention should be made here of the plan devised to secure
more accurate ratings of men in different qualities. For
rating Aimy officers, Scott devised the plan of having the
raters select from a number of the men of their own rank
the best one, the poorest one, an average one, and inter-
mediate ones between poorest and average and between
average and best  In rating officers of lower rank the offi-
cer being rated would be compared with the officers set
up as examples of different degrees of military efficiency
and would be given a numecrical grade according to the
kind of officer he promised to be By comparing each offi-
cer with the same group of officers 1t was found that much
niorc unform results were obtained.

The same general plan of rating may be used for any
kind of trait and may be expressed conveniently by having
a line drawn to represent the range of the quality from low
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to high degrees. The grade assigned to an individual may
in such case be indicated by placing a check mark on the
line or scale opposite the degree of the trait which the per-
son is judged to possess.

STATISTICAL METHODS OF TREATING TEST RESULTS

To understand the results of mental tests some knowl-
edge of statistics 1s necessary. In biology, psychology, and
education, when dealing with measurements of physical and
mental traits, most statistical work 1s related m one way
or another to what 1s vartously known as the normal curve
of distmbution, the normal probability curve, or the curve
of error It 18, then, necessary to get acquainted with this
curve before goitng farther

The Normal Probability Curve

If we make a large number of measurements of the length
of a table and make them as accurately as possible, we
shall find that our measurements do not agree Some will
be larger than the others and some will be smaller Most
of the measures, however, will be grouped rather closely
together. If, instead of using a measuring stick to deter-
mine the length of the table, we were to ask a large number
of persons to guess the length, we should find greater differ-
ences between the high guesses and the low ones, but again
most of the measures or guesses would be grouped closely
together Generally speaking, the greater the error in the
guess above or below the correct measure, the smaller
would be the number of persons making the guess The
hypothetical distmbution of a large number of guesses in
such & case is shown in Figure 8 Because errors in meas-
urement were found to be distributed hke a bell-shaped
curve, this curve was called the curve of error. Now it
happens that, if, instead of measuring one table a large
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number of times, we take a large number of men selected
at random and determine the height of each in inches, we
again find that most of the men are grouped rather closely
together 1n height, though a few are very tall and a few
are very short. If we find the average height of the group
to be 69 inches, most of the men will be near that height.
Very few will be above 75 inches or below 63 inches. The
farther a given height 1s above or below the average, the
smaller will be the number of adult men of that height.

204

)

104

24 30 36 42 48
Inches

F1¢ 8 —A HYPOTHETICAL DISTRIBUTION OF THE GUESSES THAT MIGHT
BE MADE BY A LARGE NUMBER OF PEOPLE IN GUESBING AT THE LENGTH OF
A TABLE 36 INCHES LONG

The height of the curve above the base line shows the number of
guesses

The similarity in the form of the distribution for height
and other physical measurements to the curve of error
caused some thinkers to consider the average as the ideal
and the deviations from this as errors on the part of nature
The tall man and the short man were thus mistakes on the
part of Dame Nature We do not view the matter just
that way at present and so we do not often use the expres-
sion curve of error in connection with human traits. Rather,
since the probabilities are that the measurements of a
single trait in a large number of individuals selected at
random will be found to be distributed more or less closely
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like the bell-shaped curve, we usually call it the normal
probability curve or the curve of distribution. A hypo-
thetieal distribution for the heights of a large group of
men is shown in Figure 9. As we shall see in later chapters,
many mental traits show the same kind of distribution.

Statistical Measures

In deseribing an actual distribution mathematically, it
is necessary to know the central tendency or average and
to know the extent to which the distribution 1s spread out

63 66 69 78 75
Inches

F16 9 —THE NORMAL DISTRIBUTION OF THE HEIGHTS OF THE MEN
IN A POPULATION IF THE MEAN IEIGNT 1S 60 INCHES AND THR [ (-} 27
INCHES

from the average This 1s known as variability. Fre-
quently 1t 1s desirable to compare two sets of measurements
made on the same mdividuals and see how closely they
are related We might, for example, determine the height
and the weight for a group of individuals and see how
closely height and weight are related  SBuch measures are
known as correlations And last but by no means least,
1t 18 necessary to have a measure of the reliabihty of each
of these measures, because, while the average height of a
group of men may be correct for that group, when we use
it as a generalization for men as a class we cannot be sure
of it, and when we make a single measure of the mental
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ability of an individual we cannot be sure that the measure
1s accurate. Hence, 1t is necessary to know not only the
measure itself but also its probable error, as these measures
of reliability are called.

Measures of Central Tendency

Three kinds of measures of central tendency are used:
the mean, the mode, and the median. The word average
is at times used as a general term to include all three of
these and 1t 15 also used at times as a synonym of mean.
Its use in the broader sense is hikely to be misleading at
times, because 1n our arithmetic we have learned a special
meanng for the term. It 15, perbaps, better to use central
tendency as the general term, and, to avoid confusion, to
discontinue the use of average unless it 1s specially defined.
When used 1n this book 1t will mean the same as the mean.,

The Mean —The mecan 1s found by dividing the total
of the mcasures 1n a group by the number of cases It is
probably ihe most commonly used measure of central tend-
ency but 1s laborious to compute when dealing with a large
number of cases When the number of cases 1s small, the
mean 15 at times objectionable, because it may be greatly
influenced by a small number of extreme deviations

The Mode —The mode may be found by a special mathe-
matical procedure, but tlus use of it need not concern us.
In the more common usage 1t means the most common
measure in the distribution. If the distribution 1s sym-
metrical, the mode will be the same as the mean; but in
irregular distributions the mode is a convenient measure
of the major group in the distribution

The Median —When convenience with reasonable ac-
curacy 1n the determination of the central tendency is
desired, the measure most commonly used 1s the median.
By defimtion this 1s the middle of a series of numbers.
If we think of it 1n relation to the scale of the normal dis-
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tribution, it is the point on the scale above which and
below which 50 per cent of the cases fall. It is not influ-
enced by extreme deviations and so will at times be a
more accurate measure of central tendency than the mean.
In a normal distribution based on a large number of cases
the mean and the median fall at the same point, though
in any particular set of cases a small difference will usually
be found If the distribution 1s irregular or if the cases
are massed towards one end of the distribution (skewed),
there may be a considerable difference between the median
and the mean. In such a skewed distribution the median
falls between the mode and the mean.

Mecasures of Varability

Norms, standards, or averages may be very misleading
if not accompanied by some measure of variabihity Two
populations might have the same per capita wealth, but
all of one population might be on practically the same
financial level, while the other population might vary
widely from extreme poverty to extreme wealth Or com-
paring two grades in school by means of inlelligence tests,
it might be found that both groups had a median mental
age of 10 years: one group might be very homogencous and
the other might vary from much lower to much higher
mental ability, and 1n such a case the teaching problem
would be very different for the two classes. The most
common measurcs for representing this variability of a
distribution are the quartile dewiation (Q), the standard
denation (SD, also represented by the Greek letter
sigma, o), and the average devation (A D) or mean deva-
tion (M.D).

The Quartile Dcation —The quartile deviation 1s found
QH’“‘Ql
2
the scale below which 75 per cent of the cases fall and Q,

by the formula in which Q, represents the point on
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represents the point below which 25 per cent of the cases
fall. @ represents, then, a distance laid off on each side
of the median so that one-half of the cases m the distribu-
tion are included in the space thus delimited. The greater
the variability of the group the larger 1s Q.

Like the median, the quartile deviation is easily deter-
mined and is useful where a quick and fairly reliable meas-
ure of variability 1s desired

There 15 also another measure of variability, the probable
error of the distnbution (P E ), which is found by a differ-
ent method but ordinarly has about the same value as Q.
Care should be used not to confuse this probable error
with the probable crrors of measures to be discussed later.

The Standard Deviation —The standard deviation 1s the
square root of the sum of the squares of the individual
deviations from the mecan divided by the number of cases.
By the long method the mean of the distribution is first
found The deviation of cach measure from the mean 18
determined These deviations are squared and summed,
and the sum 1s divided by the number of cases, and the
standard deviation 1s the square root of the result. This
is the most important measure of variability, because other
measures of variability may be calculated from 1t and it has
other important uses Between the Iimits of 1o above and
below the mean, 6826 per cent of the cases are included

The Average Deviation —The average deviation is found
by finding the mean of the distribution, finding the devia-
tion of each measure from the mean, summing these devia-
tions without regard to sign, and divaiding the total by the
number of cases This is not a very convenient or useful
measure, but 1t 1s often met and should be understood.

Measures of Relationship

It 1s often desired to compare two sets of measures of
the same individuals, as for example, comparing the grades
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of a French class for the first and second semesters of the
year. If the number of cases is very large, 1t is impossible
for an individual to compare such records with any accu-
racy unless he resorts to graphical or mathematical meth-
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Fi¢ 10 —THE RELATION BETWEEN THE FIRST AND SHCOND SEMESTER
GRADES OF 45 STUDENTS IN FRENCH (HYPOTHETICAL)

Each dot represents a student The dot at 1, for cxample, means
that the student 1n question received 65 the first scmester and 70 the
second semester The dot at 2 shows that this student recetved 90
the first semester and 80 the second semester

ods. Figure 10 shows the method of representing in graphi-
cal form such a relationship. If the agreement between
the grades of the two semesters were perfect, 1.¢ , if the stu-
dents received exactly the same grades both semesters, all
of the cases would fall on the line AB. When a correlation
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is expressed in numerical form, perfect positive correlation
is expressed by + 100. Actually, of course, such a per-
fect agreement between term grades is rarely if ever
found,

Suppose a second case in which no relationship existed be-
tween the grades of the two terms. Under those conditions
it would not be possible from knowing a student’s grade
1 one semester to make any prediction as to s work 1n
the other scmester This would be mdicated graphically by
a wide spreading of the cases on the chart. Instead of
being on or close to the line of perfeet correlation, they
would be scattered practically over the whole chart Such
a corrclation 1s represented mathematically by 000, or by
some figure approaching zero.

In a third nstance suppose we plotted the relation be-
tween ages and intelligence of first-year high-school stu-
dents, and suppose 1t happened that the youngest pupils
were the bnghtest, the oldest ones the dullest, and the
others were similarly 1 opposite positions in the two distri-
butions If all the cases fell on the line CD, as 1illustrated
m Figure 11, this would be an example of perfect negative
correlation and would be described mathematically by a
coefficient of corrclation of —1 00. Actually such perfect
negative correlations will rarely if ever be found, but nega-
tive relationships of less degree are found, and these mean
that those who are better than the average in one trait will
tend to be poorer than the average in the second trait,
though not to the same degrec. The size of the correlation
is a measure of the degree of agrcement or, in the case of
negative correlations, of disagreement.

Corrclations are ordinarly determined by mathematical
methods. The most generally used method for finding the
relation hetween two variables 1s the product-moment meth-
od of Pearson, in which the coeffictent is represented by r.
Other coefficients may be represented by R or by other
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symbols. The student interested in the details of such
methods is referred to works on statistics.

Partial Correlation—Suppose we compare the grades of
students in Latin and Spamish. It may happen that the
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Fig 11 —CHarT TO0 ILLUSTRATE THE MEANING OF PERFECT NEGATIVRE

CORRELATION

If a group of students aged 10 to 19 years made scores of from
50 to 150 on an intelhigence test so that when the scores were plotted
all of them fell on the lme CD, this would show perfect negative
correlation This would mean, for example, that those aged 18
would receive scores of 60 and those aged 10 years would receive
scores of 150 In practice a perfcct negative correlation of this kind
would never be found for a large group, but there 1s a negative
colrl'rellatlon between age and test scores in any particular year of
school

correlation between them is very high Does this indicate
that the high marks i Spamsh are caused by the superior
knowledge of Latin? Or may 1t be due to some other fac-
tor, such as intelligence? To determine this we need to
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elimmate the influence of differences in intelligence or hold
intelligence constant 1n making the comparison. This is
known as finding partwal correlations In the case in ques-
tion, if we partialed out or eliminated the effect of duffer-
ences in intelhgence, we should find the correlation between
marks 1 Latin and marks in Spamsh much lower than
when calculated directly by the product-moment method.

Multiple Correlation —If we gave a class a group intelli-
gence test containing 10 different tests and we desired to
find a combination of tests that would give the highest
correlation with work 1n a particular subject, for example,
algebra, we would find the correlation of each of the 10
tests separately with algebra and then probably reject all
but 2, 3, or 4 of the tests showing the highest correlations.
If we desired to get the highest possible correlation between
a combination of the remamming tests and the marks mn
algebra, 1t would be necessary to weight the scores in the
separate tests so as to make some of them count for more
than others This process, known as multiple correlation,
need not be explamed here, but the student should be aware
of the existence of such a method

Measures of Rchiability

In studying many problems statistically 1t 1s necessary
to take a sample of the thing studied rather than study
all of the cases of the thing in question If, for example,
1t 18 desired to know the average height of the men 1n New
York City, no one would suggest that all of the men be
measured Such a procedure, if carried out, would indeed
give a result which would be accurate for the time at which
the measures were made But sueh aceuracy would be at-
taned at too great a cost of time and labor In practice
we would select a hmited number of men, several hundred
or several thousand, as a sample of the total adult male
population and base our conclusions on the selected group.



THE MEASUREMENT OF MENTAL TRAITS 99

Under such conditions there will be some error in the result.
Only by chance will such a procedure give a result the
same as that found by measuring the entire population. It
i3 necessary, then, to have not only the measure 1itself but
also to have a measure of its reliabihty or probable error.

Errors of Selection —Whenever a selected group of cases
is made the basis of a generalization, there are two distinet
kinds of errors of selection that may be made. In the first
place, a group may be measured which does not give a
random sample of the larger group but which is itself the
result of selective agencies of a particular sort. Preju-
dice or emotional bias may be at the basis of such unfair
selection, but very often unknown or unsuspected selective
factors have operated Statistical literature 1s filled with
this particular kind of error A good example is found in
comparisons that have been made of students who have
taken the Latin course in Ingh school with students who
have taken the commercial course. If an intelligence test
15 given to both of these groups, 1t will usually be found
that the Latin group makes the higher score. From this
1t has at times been concluded that Latin “improves the
mind” more than the study of commercial subjects improves
it  This conclusion is based on the assumption that at
the beginning of the courses the two sets of students were
of equal capacity This assumption, however, turns out
to be false. The Latin course opcrates as a selective factor
and when a mental test 1s given to students beginming the
study of Latin and the study of commerce 1t 1s found that
the Latin students make the better score The difference
between the groups exists, then, both before and after the
study of Latin, and to credit the difference to the effect
of the study of Latin 1s to disregard selective factors.

In dealing with questions where the conclusion must
be reached by a consideration of complex data, 1t is pos-
sible to prove almost anything if we select our cases with
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proper care Every care must therefore, be used to see
that the cases selected as a basis of a generalization are a
fair and random sample of the total group.

If the utmost care 18 used in avording the effeet of special
selective factors, there will, nevertheless, be more or less
error due to chance variations in the cases selected. The
nature of this kind of variation can be best shown by refer-
ence to experiences common to players of card games In
auction bridge, for example, when the cards are shuffled
and dealt according to the rules, the resulting distribution
of the cards is a matter of chance No factor of unfair
selection has come in and yet there 1s the greatest diversity
1 the hands received by different players at the same time
and by the same player at different times In a similar
way, 1If we sclect a himited number of cases as a sample of
a group of variable phenomena, there wiil ordinanly be a
difference between the mean or other measure for the sam-
ple and the true value for the cntire group This 15 an error
to which all statistical work 18 subject when the measures
are used as generalizations, and for that reason special
formula have been developed for calculating the probable
errors of the different measures,

Probable Errors of Statistical Measures —Attention
may be called here to the formule for the probable errors
of five different measures.

5

PE of M =6745_\/7V-
o

PE.OfMD=8454ﬁ
o

PF of e =6745ﬁ

P E of the difference
between M, and M, =/ (P E of M,)*+ (P E of M,)*

PE ofre= 6745-1\—/-"_N—”
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For our present purposes it will suffice to illustrate the
use of the probable error of the difference between two
means. Suppose, for example, we are comparing the average
scores made on an intelligence test by 25 12-year-old boys
and by 25 12-year-old girls The mean score for the boys
we shall assume to be 65 and that for the girls 70. Is this
a significant difference? Suppose the value of ¢ in each
case to be 15. By the formula, the probable error of the
mean in each case is 2. From this the probable error of the
difference between the two means is found to be 2.8. Sound
statistical practice requires a difference in such a case to be
4 times the probable error of the difference. In this case
the difference, 5, 1s less than twice its probable error and
so0 is not safely to be regarded as sigmficant. Only when
based on a number of cases large enough to reduce the
probable error of the difference to 125 or less would such
a difference be considered sigmficant.

Measurements of individual differences, if considered as
generalizations, always involve probable errors, and the
student should form the habit of thinking of statistical
results as involving possible fallacies due to unfair selection
and probable errors due to accidental selection. Further-
more, 1mstruments of measurement have themselves prob-
able errors. When a mental test is given to a number of
children, the results do not give exactly the mental eapaci-
ties of the individuals tested In group tests of intelligence,
especially, the probable error is relatively large and the
results arc consequently to be interpreted with considerable
care and caution when applied to individual cases, Failure
to consider the importance of the probable error of mental
measurements has at times resulted 1n gross 1njustice. This
is, in fact, one of the chief objections to having group
intelligence tests used by untrained psychologists.

A mental test may be maccurate for two reasons: a single
application of the test will not ordinanly agree exactly with
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other applications of the same test or of other forms of
the same test, and the average of a number of measure-
ments by the same test may not give an accurate measure
of the thing which it is desired to measure The first diffi-
culty can be overcome to a considerable extent by giving
a child a different form of the same test after an interval
of several weeks. The second difficulty requires funda-
mentally an improvement of the test itself but may be
overcome in practice to a considerable extent by giving a
different group test after a short interval.

A practical illustration will show the importance of con-
sidering the probable error in interpreting the results of
measurement. Suppose a boy is examined with a group
test and is found to have a mental age of 10 years Sup-

_pose the probable error of the test is 6 months. There is
then a 1 to 1 chance that the true mental age of the boy
is between 914 and 1014 years—and there is an equally good
chance that his true mental age is not within those limits
but is either above or below them. Taking a distance of
2 PE. from 10 years, the chances are about 9 to 2 that
the true mental age lies within the hmats of 9 and 11 years.
There 1s about 1 chance that 1t is above 11 and 1 chance
that 1t i1s below 9 years to the 9 chances that it 1s between
9 and 11. There 1s some chance even that the true mental
age is still farther removed from 10 years, but the prob-
ability decreascs rapidly as we get farther away from the
measure found. With well standardized individual tests
the probable errors may be considerably less than 6 months,
but with some of the group tests on the market the probable
errors arc quite probably much larger than 6 months,

The ehief moral to point from this discussion 1s that con-
clusions not based on a large number of carefully made
measures should not be taken too scriously. Generally
speaking, statistics based on less than 30 cases do not
deserve to be considered as offering anything more than a
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suggestion as to what might be found if a larger number
were studied, and it is quite within the limits of probabulity
that the suggestion in such cases will turn out to be mis-
leading.

GENERAL CONBSIDERATIONS REGARDING TESTS

Validity

A test is usually devised for a particular purpose. It
may be desired to measure a particular ability. When the
test is devised 1t is quite likely that 1t will only partly
measure the ability in question and will partly measure
other abilities. If there 1s any accurate and certain cri-
terion or standard with which the test may be compared,
it is easy to determine the cxtent to which the test agrees
with it; but often there is no satisfactory criterion avail-
able. This 1s the case with general intelligence. Psycholo-
gists do not agrec as to what general intelhgence is, partly
perhaps because general intelligence i1s a convenient fic-
tion without actual existence. Aside from this, however, we
have no way of knowing precisely the intclligence of an
individual, so when we get a measure of the individual’s
intelligence we do not know whether the measure is valid
or not.

Reliatnlity

A second difficulty is encountered in the fact that if a
test is given to an individual twice, with an interval be-
tween, or if two diffcrent forms of the test are given at
different times, it is found that the two results do not
exactly agree, If we measured the same plank with the
same measure and found that at one time 1t was 5 feet
long and at the next time it was 8 feet long, we should feel
that something was radically wrong. Yet we sometimes
find results just as discordant as this when we repeat cer-
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tain mental tests. The better standardized tests will at
least agree very well with themselves, whether what they
measure is known exactly or not. The novice at mental
testing 1s very likely to assume that the tests are both
perfectly vahd and perfectly reliable when, as a matter
of fact, they are neither. Failure to recognize this funda-
mental point may easily lead to serious errors in judgment.

The Speed Factor

Much eriticism has been heaped on tests of the Alpha
varicty because of the time limits. It 13 maimntained that
with more time the “slow and careful” workers could have
made a much better score. This was tested by giving the
test with twice the regular times and companng the results
with the scores obtamned with the standard times. The
average scores were, of course, somewhat higher, but the
relative ranks of the different individuals were but little
affected. In general it is found that the most intelligent
individuals tend to be also the most rapid workers and the
least intelligent oncs tend to be the slowest workers. When,
therefore, group tests are used for purposes of rough classi-
fication, no serious objection can be raised to the time limits
imposed. At the same time it should be noted that great
speed and a high level of ability are not very closely asso-
cisted There are some individuals—not as many, indeed,
as popular opmion supposes but neverthcless a few—who
are slow but very intelligent, and a speed test will give an
entirely incorrect measure of their abihity For this reason
1t would be better if methods were devised of measuring
speed of work as a separate factor.

Dafficulty of Tests

The Binet tests present a series of tests of different de-
grees of difficulty. What can just be done by the average
child of 4 15 obviously more difficult than what can just be
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done by the average child of 3. There is, however, no basis
in the Binet scale for determining the quantitative relation
between these degrees of difficulty. We are not, for exam-
ple, justified in saying that what a child of 8 years is
barely able to do is just twice as difficult as what a child
of 4 years is barely able to do.

In group intelligence tests of the Alpha variety the
problems of each test range from easy ones to difficult
ones. The intention 1s to provide some tests so easy that
all who take the test will score something and to make
some tests so difficult that none will get all correct. It
would be desrable at times to have a test which would
measure level of ability rather than speed. In practice our
group tests combine both of these.

Units of Test Scales

In measuring lengths of objects we use such standard
units as the inch, foot, or meter. In measuring mental
traits we are at times confronted with the fact that we
have no satisfactory unit of measurement. Some mental
capacities can be measured on an objcctive scale. Sensory
capacities can be compared with the objective stimuli.
Motor reactions can be mecasured 1n an objcctive way so
as to determine speed, strength, and accuracy. Memory
can be measured against objective units, such as numbers
of digits. In attempting to detecrmine the relative diffi-
culty of different problems, however, we have no such
satisfactory objcctive basis Some number combinatlions,
such as 9X7, are more difficult than others, such as
4%2, but we are unable to state readily from objective evi-
dence and in terms of an objective scale precisely what the
difference 1s. In group mental tests we may know that some
problems are more difficult than other problems, but we
do not know just what the difference 1s, This 1s a matter
of great importance. We cannot determine the form of the
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distribution of a trait unless we know how the units in a
scale compare. In practical work, when we are dealing
with an apparently unselected group, we may determine in
an approximate degree how satisfactory our scale is by
the form of the distribution 1t gives. If the scale is properly
graduated, a normal distribution will result. If it is not
properly graduated, a skew distribution wll result.

The most important contribution to this problem has
been made by Thorndike, Bregman, Cobb and Woodyard.
After careful experimentation these workers conclude that
the errors resulting from measuring a trait 1n a single indi-
vidual a large number of times will be distributed sym-
metrically according to the normal curve of error. Hence it
becomes possible to use the distributions resulting from
repeatcd measurements of the same person or even from one
measurement of a large group of individuals of approxi-
mately equal ability as a basis of grading a test scale. By
determining the mean and standard dewviation of the dis-
tnbution of such a group of measures it becomes possible
to equate with considerable accuracy the umts from 1 S D.
above to 1 SD below the mean By taking a number of
overlapping groups the scale can be extended beyond the
hmits of the one group. This method has been applied in
a preliminary way to several of the existing intelligence
tests so that we now have more accurate scales

In some instances the plan suggested by Woodworth of
using the probable error or the standard deviation of the
distribution as the unit of measurement may be used as a
partial solution of the problem In this case the average is
considered zero and the deviations are hsted as so many
plus or minus probable errors or as standard scores.

One of the difficulties encountered when we attempt to
treat the data of mental measurements mathematically is
the location of a true zero of ability. The importance of
this may be illustrated by comparing the average scores
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made by the soldiers from two different states during the
War. One state had an average score of about 40 points
and the other state had an average score of about 80 points.
Now a school child will say that the arithmetic of the case
is simple: one average soldier has twice as much intelli-
gence as the other average soldier. Yet such is not the
case, because a zero score on the test used does not repre-
sent a real zero of mental ability. Suppose we add 100
pomts to each average and then we have 140 and 180
This changes the relative position of the two on the scale,
but it does not change the absolute difference between them
in points. In this case the writer guesses that the real
relation is more nearly what we should have if we added
120 to each average so as to give 160 and 200 or a ratio
of 4 to 5. For all we know at present, the true relation
might be that found by adding 200 points to each average
so as to give 240 and 280 or a ratio of 6 to 7. Certamly
there is a vast difference between a ratio of 1 to 2 and a
ratio of 6 to 7. Unti1l we know the zero of our scale is
the real zero of ability, we arc not able to engage 1n mathe-
matical comparisons and keep out of trouble.

The conclusion to be drawn from all this is not that the
facts secured from mental measurements are of too uncer-
tamn meaning to be useful but rather that caution and sta-
tistical 1nsight are necessary 1n using them if one will avoid
serious misinterpretations.
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CHAPTER V

THE NATURE AND EXTENT OF INDIVIDUAL
DIFFERENCES

Traits as Specific

As has already been set forth in earlier chapters, the
writer assumes that the mind can be analyzed into a num-
ber of specific traits and functions. The general result of
scientific mvestigation has been to reduce to smaller and
smaller size the units which it regards as fundamental
This is an almost nccessary result of the analysis which
attends mvestigation The ordinary individual may regard
the mind as something of a unit, but on scientific investiga-
tion it bresks up into a number of smaller units. At the
present time the most satisfactory analysis of these mental
umts would seem to be in terms of specific sensory capacities,
specific imagery capacities, specific affective capacities, spe-
cific muscular and glandular capacities, capacities for con-
necting in specific ways these sensory, affective, and motor
capacities into larger units, and tendencies to connect spe-
cific stimuli with specific responses,

The analysis of the mind 1nto such specific units has been
rendered difficult because of the fact that ordinanly the
mind works as a functional umit and our attention is nor-
mally directed to certain goals and objectives rather than
to the processes of the mind itself. It is, therefore, not a
simple matter to pay attention to these customary objec-
tives and at the same time to analyze the processes them-
selves by a process of introspection In the case of emo-
tional disturbances the difficulty is greatest, because the
emotion dissipates as one attempts to analyze it.

110
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Tt 3s, of course, possible to develop a psychology almost
purely in terms of function and without special considera-
tion of the structural unmits of mind. Such a psychology
may be more immediately practical and more useful for
certain scientific purposes also, but in the nature of the
case it is less fundamental than an analysis in terms of
structural units. These, after all, are the units that func-
tion. In considering the nature and extent of differences
we shall, therefore, be concerned primarily with the prob-
lem as to how elementary capacities and tendencies may
vary rather than with the variations of a functional order
such as are considered by the Gestalt and psychoanalytic
schools. These have been discussed at some length by other
writers.

Kwnds of Indwndual Differences

As a matter of logical classification we may classify indi-
vidual differences as qualitative and quantitative. Daf-
ferences of a quantitative character might be so distributed
in the population that all of the members of the group
would form a continuous distribution varying from one
central tendency, or they might form a number of dis-
tinctly separate groups each varymng about its own central
tendency. Concervably there might also be other possible
distributions, but we do not nced to consider them.

Qualitative Differences

Under what conditions do we find differences between
individuals of such a character that it may be said that
one man possesses a trait of which another man has none
at all? Under such conditions, do we find that the man
without any of the trait has a certain amount of another
trait instead? These are the two questions of greatest im-
portance 1n discussing qualitative mental differences.

In answer to the first question 1t 15 possible to pont out
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many examples of the absence of a trait in particular indi-
viduals, In the field of sensation we may find the loss of
practically any kind of specific capacity. Loss of cutane-
ous sensitivity is relatively rare but is found in certain
forms. Kinmsthetic disturbances are more common. Loss
of sensations from the semicircular canals is common in
cases of deafness. Loss of muscle, tendon, and joint sensa-
tions is a characteristic symptom of tabes dorsalis. Loss of
taste is very rare, but loss of smell 1s more common. The
best known disturbances of sensory capacity are, however,
in the fields of might and hearing. Congenital blindness
is not uncommon, relatively speaking. When vision is
present there may be night blindness, or either total or
partial color blindness. The partial color blindness affects
only the capacities for sensing red and green. In the field
of hearing, we find total deafness and tonal deafness and
tonal gaps. In tonal deafness there is inability to dis-
criminate different pitches, and with tonal gaps there is
inability to make such discriminations within a limited
range of vibrations.

In the field of central processcs we find somewhat the
same general situation as exists in the sensory field. A
great variety of capacities may be missing. There may be
inability to form any particular kind of image. Some cven
claim that they have no imagery at all. The loss of imagery
necessanly 1nvolves the memory. Specialized defects of
memory are found.

A familar illustration of the loss of a central function
is found n aphasia. The aphasias may be either sensory
or motor In sensory aphasia there may be either the loss
of ability to understand printed symbols or to understand
spoken words In motor aphasia there may be loss of
ability to speak or to write. Apparently any of these spe-
cial abilitics may be lost without any of the others being
greatly involved.
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According to the results of some tests of particular cases
of insanity there is apparently the almost complete loss
of power to form associations.

Some at least of the instincts and emotions may be lost.
The sex instinct depends on the integrity of the sex glands,
and the removal of the gland at an early age will prevent
the development of sex instincts and emotions. In lower
animals there are even cases of change in sex as a result
of disease of sex organs. This suggests a change in the char-
acter and quality of the sex instinct and emotion. Here,
then, in comparing males and females it may be that we
have a truly qualitative mental difference which cannot be
described satisfactorily simply as a case of loss; though
genetically, as we shall see later, it may be possible to de-
scribe the difference between the sexes in quantitative terms
—partly at least.

Another difference in central processes which might at
first be considered as a qualitative difference is found in
the synmsthesias. Colored hearing, in which colors are
associated with tones, occurs apparently in something like
5 per cent of the population. The experience which people
with this capacity get 1s different from that which others
get, but the diffcrence 1s one of combination and not a dif-
ference due to the presence of anything which is itself new.
It is not, thercfore, strictly speaking, a quahtative differ-
ence Those who have number forms have an even simpler
combination It 1s something that could probably be
learned by almost anyone with good visual or kinmsthetic
imagery.

On the motor side there may be losses of different capaci-
ties ranging from the loss of control of a few muscles to
the loss of control of the entire muscular system. Peculiar
combrnations of movements may be found, but there 1s
nothing really new, i e, of a qualitative sort.

The nearest approach to a qualitative difference in the
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motor field is found in right- and left-handedness. This
can be given a purely quantitative description in terms of
the rclative amounts of strength and skill possessed by the
two hands, and so for that reason we shall treat it later in
connection with quantitative differences.

The conclusion at which we seem to arrive is that all
real quahtative diffcrences between individuals, with the
possible exception of sex feelings, may be reduced to the
absence 1n some individuals of traits which are normally
possessed hy others In no casc excepting sex feelings
would 1t appear that there arc alternative eapacitics or
tendencies which are mutually exclusive so that only one
may be possessed by a particular individual. It 1s, of
course, recognized that an individual can have only onc
degree of a particular trait  This may, on account of our
terminology, give the appearance of alternative traits, as
if we say that a person cannot be both a genius and a men-
tal defective, Speaking more correctly, however, we would
only be saying that a person can have only one level of
nientality

Quantitative Nature of Individual Drifferences

The natural conclusion from the foregoing is that, with
the possible exception of certain sex differences, all mental
differences are of a quantitative character 1f for conven-
1ence we suppose the mind to consist of 100 or any other
number of speeific traits, we should find 1t possible to de-
seribe the differences between any two individuals by com-
paring the amounts of each trait which each person has.
Most mdividuals would have at least a small amount of
each trait, though 1n some cases the amount would be zero,
On this basis the study of individual differences resolves 1t-
self into the determunation of the extent of differences in
single traits and of the ways in which different amounts of
single traits may be combined 1n the same mdividual. The
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latter problem will be discussed in Chapter XVII. The
former problem will be discussed in part 1n the present chap-
ter and will be discussed 1n certain aspects in greater detail
mn later chapters on extreme deviations

TABLE 1

DisTrRIBUTION OF ABILITY IN Appina Pamrs oF One-Prace Numsers
N Hieur-Scuoor PuriLs

From Thorndike after Courtis The smoothed frequency values are
added by the wrter

Quantity Frequency Frequency Frequency
Number of mn after after
Pairs Added High-School | Smoothing | Smoothing
m 60 Seconds Pupls Once Twice
20- 29 . 2 3 7
30- 39 4 16 24
40- 49 41 53 70
50- 59 . . 113 142 134
60- 69 e 272 207 194
70- 79 235 234 204
80- 89 . 196 172 171
90- 99 . 86 108 108
100-109 PN 43 44 56
110-119 . 2 16 21
120-129 . 2 2 7

Ezxtent of Indundual Differences m Single Traits

In discussing the cxtent of individual differences 1n single
traits 1t would be possible to consider mankind as a whole
and simply point out the extent of deviations 1n the entire
group There are, however, certain biological groups, those
due to age, sex, and race, which descrve separate treatment.
We shall accordingly consider 1n later chapters any differ-
ences due to age, to sex, and to race We shall be con-
cerned here with the general problem of the extent of dif-
ferences without reference to the differences based on such
biological distinctions. All that 1s desired at this point
is to acquaint the student with examples of the extent ot
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differences so that he will be in position to form a better
general idea of individual differences as a background for
the discussion of more specialized problems.

Methods of Representing Frequency Distributions

The distribution of a sct of measures may be presented
in either tabular or graphic form. As an cxample of tabu-
lar presentation the distribution of abihity in adding pairs
of 1-place numbers in high-school pupils 1s shown 1n Table
I, From the table it appears that 2 pupils added from 20
to 29 numbers, 4 pupils added from 30 to 39 numbers, etec.
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Numbers Added

F16 12--THE DISTRINUTION OF ABILITY IN ADDING PAIRS OF ONE-PLACE
NUMBELS IN MNIGH-SCHQOOL PUPILS  BABED ON TABLE 1

By studying the table we can get a clear and definite
idea of the distribution of the abihitics of these pupils n
such work If, however, the same fact= are presented mn
graphic form, they stand out mm a way that makes them
ea~ier to grasp  They are so presented in Figure 12 In
this figure the same facts are represented 1n three different
ways. The rectangular polygon shows in a simple, con-
crete, and accurate way the number of cases of each fre-
quency. If we wish to make this look somewhat more like
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the theoretical distribution curve, we may do so by con-
necting the midpoints of the horizontal lines at the top
of each column. This has been done with a dotted line.
It should be recognized that the same facts are shown by
both graphs. If we wish to make the graph approximate
very closely the theoretical distribution curve, 1t 15 gen-
erally necessary to smooth the original results. The tabu-

-
-
......-

11 12 15 14 15 16 17 18 19 20 21
Units ef Scale
F1o 13 —A COMPARISON OF TWO DISTRIBUTION CURVES WIIEN IN ONE
INSTANCE THE NUMBER OF CASBE8 = N AND IN THE SECOND INSTANCE
THP NUMBER OF CASES = N/4

lar frequency distribution is used for this purpose. We start
at either end of the distribution and double the end fre-
quency and add the result to the next frequency and divide
by 3 To avoid fractions we write down the nearest integer,
or whole number In case of the other frequencies we find
the smoothed value by taking the sum of the frequency
in question and the frequency just above and just below
it and dividing this total by 3 This smoothing process may
be repeated several times if desired In Table 1 the results
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of two smoothings are shown. In Figure 12 the distribution
as given by the second smoothing has been shown by a
continuous graph 1 the form of a bell-shaped curve. This
is quite hike the familiar normal probabihty distribution.
For certain purposes the smoothed curve is to be preferred,
but 1n other cases its use would tend to conceal important
variations 1n the results,

The frequency curve shows cssentially three things: the
location of the central tendency or average, the varniability,
and the number of cases., The last item is statistically of
importance chiefly as 1t influences the rehability of the first
two. In Figure 13, two graphs are shown. These show

Case
-— 2
=20

-_—10

- " - —

9 18 2 27 33 39 Eg.

Fic 14 —THE STRENGTH IN KILOGRAMS OF TIE GRIP WITH THE RIGHT
uanD oF 88 woMen  (Weidensall )

the same central tendency and the same varnability, but
the continuous line represents 4 times as many cases as the
dotted line Furthermore, by changing the scale on which
these results have been plotted, we might make both curves
much flatter or much ligher than they are, and still have
them representing exactly the same facts. It is, therefore,
necessary in comparing different graphs or even in reading
a single graph to consider the form of the graph only in rela-
tion to the scale on which i. is drawn. Otherwise, it has
no definite meaning
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Ezamples of Trait Distributions

As an example of a psycho-physical trait depending
largely on muscular strength but also including more purely
mental factors we may take strength of grip as measured
by the dynamometer Data for this purpose are supphed
by Weidensall’s study of eriminal women. These are se-
lected on the basms of character rather than on the basis
of strength 1In the latter respect, then, we are dealing
practically with a random selection The distribution 18
shown 1n Figure 14. The number of cases 18 comparatively

Cases
——=0

= —

-] 50 100 150 200 Taps

Fic 15—TuRm NUMBER OF TAPS MADE WITH TIIE LEFT HAND IN 30
sBCONDS BY 88 woMmeN (Wendensall )

small and the distribution 1s rather irregular, but if
smoothed 1t would give approximately the normal distri-
bution. The strongest women, 1t will be scen, are about 4
times as strong as the weakest in the group If data on a
strictly random sample of the gencral population were
available, the range of variation would be greater

Figure 15 shows the distribution of taps made with the
left hand in 30 seconds by the same group of women Even
if we neglect the onc very slow case, we find that the
speediest individual 1s about 3 times as fast as the slowest
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Fic 16 —THE NUMBER OF BIXTI-GRADE CHILDREN IN NEW YORK
CITY COPYING 0-9 p1arts, 10 1o 19 p1airs, ETc, IN 60 sgconps, (Thorn-
dike after Courtis )
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Fic 17 —THE SCORES OF 305 COLIEGE FRESHMEN ON A HARD OPPOSITES
TEST

one. Here again by taking a sample from the total popu-
lation we would secure a greater range of variation.
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In Figure 16 we have another measure of speed of reac-
tion with a greater degree of mental activity involved. In
copying digits we find that sixth-grade children show a
very wide variability, though most of them tend to be
grouped fairly closely togcther in speed. The fastest 50
pupils 1n the group are about 5 times as fast as the slow-
est 50 pupils.

The examples so far given involve an important physical
factor. We shall next examine a fcw cases where the physi-
cal factor is not important. Figure 17 shows the distribu-
tion of the scores of 305 college freshmen (men) on the

Cases
-—15

0 2 4 6 8 10 12 14 16 18
Problems Solved

Fio 18 —THE sCORES OF 121 COLLEGE SENIORS ON THE ARITHMETICAL
REASOMNING TEST IN THE COUPERALIVE PSYCHOLUGICAL TEST FOR FRESH=-
MEN, 1925 rForMm

The test contains 20 problems and the time allowed 1s 30 minutes.

Opposite Test devised by Brigham and included in the
1925 form of the cooperative test for college freshmen.
Here the physical response required 1s such that practi-
cally every student would have been able to get a perfect
score of 27 points on the test if his mental processes had
worked with sufficient speed and correctness. The test is,
then, essentially a mental one, The results show that some
freshmen were 10 times more proficient ou the test than
were others. However, this does not mean that some
freshmen knew the opposites of 10 times as many words as
were known by other freshmen. The reason for this is
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that the zero of the test is not an absolute zero of ability in
giving the opposites of words. If we had a random sample
of the general population instead of a selected group of
students and we had reliable and comparable measures of
their abilities in giving opposites, we would find that the
highest scores were more than 10 times as high as the low-
est; but 1n this particular case we must be careful in inter-
preting the meaning of the zero scorc on the test.

Casos

j_.._J I-—L_ Mental Age

14 25 16 17 18 19 20

Fig 19 —THE STANFORD-BINKT MENTAL AGES OF 111 COLLEGE BTUDENTS.

The scale was eatended at the upper linit by allowng additional
credil for 85 or more words on the yvoeabulary test

As a further cxample of variations in ability we may
take the scores of 121 college semors on the Arithmet:-
cal Reasoning Test included 1n the 1925 cooperative test re-
ferred to above. The arthmetical computation involved in
this test 1s comparatively simple. It 1s essentially a reason-
ing test. On this test the best scmuor in the group is about 8
times as eflicient as the poorest one. Here again, however,
the zero of the test 1s not the absolute zero of reasoning
ability 1n arithmetic, but in the general population an abso-
lute measure would show even greater relative differences.

If instead of taking the amount of variation in a com-
paratively simple function we combine the results of test-
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ing a large number of abilities, we get results such as are
shown in Figures 19 and 20.

In Figure 19 is shown the distribution of the Stanford-
Binet mental ages of 111 students in elementary psychology
in the University of Tennessee The highest scores are not
several times higher than the lowest scores, but the general
form of the distribution is the same as that found for single

bt /'\

- 75 /7

- 25
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40 60 80 100 120 140 160 180
Alpha Scores

F10. 20 —THE SCORES OF HIGH-SCHOOL STUDENTS ON ARMY ALPHA 484
BOIS AND 655 GIRLS

traits. If we took a sample of the general population we
should, of course, have cases running down to practically
zero We could then say that the more intelhgent indi-
viduals were several times as intelligent as the less intelli-
gent ones.

Figure 20 shows the distribution of the Army Alpha
scores of the students in the Knoxville, Tennessee, High
School in 1921. Separate distributions are given for boys
and girls. On the test the highest scores are several times
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as high as the lowest ones, but here again the zero of the
scale is not the zcro of absolute abiity. In general, this
result added to the result on the Stanford-Binet serves
to show that the extent of variation in the averages or
totals of a large number of traits is less than the variation
in a single trait.

The outstanding fact about the distributions thus far
shown is that they tend to conform to the distribution called
for by the normal probability curve A multitude of graphs
could be shown of other traits that show the same kind of

Fio 21 —SKEW DISTRIBUTIONS

The solhid lhne shows a distribution shewed to the upper end of
the scale while the broken line shows a distribution skewed to the
lower end

variation, but from this it is not to be understood that
always and under all circumstances we are to expect that
the measurements of a group of 1ndividuals will show that
the frequencies of different amounts of a trait will conform
to the normal probabihty distribution. It is, 1n fact, quite
common to find what is known as a skew distnbution.
Examples of these are shown 1n Figure 21.

Causes of Skew Distrbutions

The causes of skewness in distributions are probably
many, but at least three deserve mention here. These are:
defective measurements, sclection, and the combination of
unhke groups into a single frequency distribution.

Defective measurement 18 a term that may be used to
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cover & great variety of sources of error. It must suffice
here to indicate the significance of such defect by a single
example. Figure 22 shows the distribution of the scores
of 115 college freshmen on a reading test. The distribution
is very badly skewed to the upper end. No argument is
necessary here to show that something is wrong with the
measurements, As a matter of fact, the test was an experi-
ment and had not been used before. It proved to be too
difficult. This is the reason for the skew distribution,
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Fig 22—THE SCORES OF 115 COLLEGE FRESEMEN ON A READING TEST.

Other measures of reading ability, if tried on the same
group, would show approximately a normal distribution,
while st1ll other measures which have been standardized for
pupils 1n the clementary schools would show skew distribu-
tions, but the skew would be towards the lower end rather
than towards the upper end. It is, then, evident that a
skew distribution may be due quite as much to the instru-
ment of measurement as to the variation in the group meas-
ured.

Selection is at times an important and too often an unsus-
pected cause of skewness in distributions. If, for example,
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we had valid measures of the soundness of the hearts of the
population of ages between 20 and 30 years, we should prob-
ably find a skew distribution, caused in this case by the
death of those individuals born with defective hearts. If
we had valid measures of the mathematical ability of gradu-
ates from our engineering colleges, we should expect to find
a skew distribution The poorer individuals would have
been chminated by the requirements of engineering studies.
Selective factors may prune off either or both ends of an
originally normal distribution and so give a result which
does not conform to the form usually found for measure-
ments of unselected groups.

Skewness in distributions may be caused by the combina-
tion of two or more separate distributions. If, for example,
we were to take the heights of a random sample of 100
12-year-old boys and combine them with the heights of a
random sample of 200 13-ycar-old boys and plot a single
distribution containing both groups, the result would be a
skew curve The skew would be towards the lower end
because of the greater number of older boys. If a skew
curve 1s due to such a cause, the analysis of the data should
make 1t possible to break the distribution up into two or
more distributions, and after that is done 1t is not unlikely
that each independent distribution will approximate the
normal probability curve

Bimodal Distributions

If, instead of combining the heights of 12-year- and 13-
year-old boys, we had combined the heights of 10-year-old
boys and those of men, we should have two practically inde-
pendent distributions with very little overlapping: one
would be almost entirely above the other. This would be
an example of a bimodal distribution.

There are very few characteristics where a proper analysis
will leave a distribution 1n bimodal form. In the case of
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right- and left-handedness, however, there is apparently a
real justification for a bimodal distribution. In most of the
population the right hand is more efficient than the left, in
part of the population the left is more efficient, and in at
least a few cases the two hands seem to be about equally
efficient. If, then, we measured the relative efficiency of
the two hands in a random sample of the general popula-
tion and plotted the results, we should probably get a result
very sumilar to that shown in Figure 23.

Rumber
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. Handedness
Left Right

F1g 23 —ESTIMATED DISTRIBUTION OF RIGHT- AND LEFT-HANDEDNESS IN
THE GENERAL POPULATION

If, instead of taking the relative efficicncy of the two
hands, we took only one hand and plotted a distribution
for a random sample of the general population, it is prob-
able that the distribution of strength and efficiency of either
hand would be approximately normal.

Summary

On a logical basis individual differences may be classified
as qualitative and quantitative. Qualitative differences of
the kind called for by the popular theory of “types” exist
in few, if any, mental traits The only strictly qualitative
differences of which we can be sure are those due to loss
of capacities possessed by the normal individual. Blind-
ness and deafness are common examples. New combinations
may produce the appearance of qualitative differences, as
in case of the synmsthesias, but there are really no new
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qualities found when these are analyzed. Most individual
mental differences can be stated in quantitative terms
When quantitative differences in particular traits are meas-
ured 1n a random sample of a homogeneous population group,
and these results are plotted in the form of a distribution,
it will generally be found that this distribution tends to
approach that of the normal probability curve. In cases
where this 15 not found to be true, further analysis will
usually show that the failure is due to defective measure-
ment, selcetive factors, or to the measurements having been
based on & heterogeneous group. No claim 13 made that
any carelessly colleeted assortment of measures will con-
form to this distribution nor, indecd, that there is any
o priori necessity that carcfully collected measures of a
homogeneous group must conform to such a distribution.
In general, however, experience shows that if proper meth-
ods are used 1t will be found that variability in most traits
conforms rather closely to the normal frequency distribution.
The central problems of the psychology of individual dif-
ferences are, then, to be stated in terms of the central tend-
encics and measures of variability of different age, sex,
race, and other groups.

Problems Requiring Solution

‘We are now in position to state in a more understandable
way the problems with which the remaming part of this
volume 1s concerned We shall first attack the problem of
the cause of vanabihity. Heredity and environment are
the two factors which make us what we are, We shall,
therefore, study each in turn to sce what light they may
throw on the causation of differences. Next we shall con-
sider age, sex, and race groups. Our problem here is simply
a comparison of the distributions obtamed by measuring
particular traits in those various groups. Extreme devia-
tions from the norm or central tendency are of sufficient
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interest and importance to justify separate treatment. We
shall, therefore, study genius, feeble-mindedness, insanity,
and delinquency and endeavor to state the meaning of those
in quantitative terms. As a final theoretical problem we
shall consider the relation between the amounts of different
traits in the same individual., The remaining chapters are
devoted to the application of these principles to an under-
standing of educational, business, and other problems.
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CHAPTER VI
THE MECHANISM OF HEREDITY AND VARIATION

Individual differences, whether mental or physieal, are
due to the combined action of hereditary and environmental
factors, and the results of modern biology point to the
conclusion that, of the two, heredity is much the more
important, if indeed it is justifiable to say that either of
two factors is more important when each 1s both inevitable
and necessary.

Early Beliefs on Heredity

Men of all races appear to have had for a long time
strong beliefs 1 inheritance of some kind. They have
believed that the characteristics of the fathers were passed
on, in part at least, to the sons Primtive pcoples have
often behcved that the similarity in the characteristics of
father and son were duc to the fact that the father’s soul,
dr a part of it, had taken up residence 1n the son’s body.
Modern men also have had more or less faith in heredity
but have been at a loss to give a satisfactory explanation
of it But due to the failure to understand the mechanmsm
of inheritance, modern men have often failed to see its
effect and have denied its influence. There are many in-
telligent people today who rate hightly the importance of
hereditary factors and explain differences in human achieve-
ment as being due primarily to environmental factors.

Inheritance of Acquired Characteristics —QObservations on
heredity occur in hiterature from ancient times and various
attempts at a scientific study of the matter have been made,
but the first really scientific contribution that requires men-
tion here is that of Weismann (1834-1914). Before Weis-
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mann’s time scientists accepted the view held by the gen-
eral public today to the effect that the characteristics ac-
quired by an individual are transmitted to his children.
This view had been advocated by Lamarck in his Philoso-
phie Zoologique in 1809 and was quite gencrally accepted.
Woeismann, however, 1n his monumental work, Tho.emn
Plasm, published in 1893 showed that inheritance depended
of-the germ cells and that there was no known method by
which the strength or the skill or the knowledge acquired by
an individual could bring about a change in his germ cells so
that it would be transmutted. If, for example, an individual
studied music and spent much time and money perfecting
himself on the piano, he would make certain changes m his
nervous and muscular systems, but he would in no way
affect his germ cells, and so lus offspring would be 1n no way
affected by his acqusition of musical skill.

It is well to recall here the classic experiment on mice
To try out experimentally Lamarck’s contention that use
strengthened a function and disuse weakened 1t, 1f kept up
for several gencrations, a test case was made by cutting
off the tails of 21 generations of mice. Then the tails
of the 22nd generation were permitted to grow out as
usual According to the Lamarckian view the tails of this
last generation should have been shorter as a result of
parcntal disuse In fact, however, they were no shorter
than were the tails of their ancestors on which the experi-
ment, began.

In connection with the above experiment we may note
that, although certain races or classes have for ages followed
certain practices in modifying some part of the body, for
example, circumeision among the Jews and foot-binding
among the Chinese, no inheritable modification of the struc-
tures concerned has resulted. Positive evidence for the 1n-
heritance of acquired characteristies is almost entirely lack-
ing, with the result that most biologists do not accept the
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theory. As far as man is concerned, we are justified in say-
ing with considerable assurance that acquired character-
istics are not inherited If they were “and 1f all the dis-
eases and mutilations of our ancestors were passed on to us,
our lot would be a most unfortunate one.

Prenatal Impressions.—With the passing of the belief in
the inheritance of acquired characteristics, a special set of
popular beliefs in the effect of prenatal impressions has also
passed—at lcast from scientific consideration—though there
remain in popular gossip many weird tales as to magical
effects produced on unborn children as a result of the ex-
periences of their mothers. We will cite a typical ex-
ample. A woman, towards the end of her period of preg-
nancy, was badly frightened by a cow. The child was born
prematurely and was covered with a coat of fine hair. The
popular interpretation immediately supplied was to the
effect that the maternal fear of the hairy beast had affected
the feetus and caused it to produce a coat of hair hke that
of the cow To the student of human embryology the ex-
planation is rather different. Before birth the fectus nor-
mally has a coating of hair Ordinarily this disappears be-
fore birth, but in the present case, partly perhaps as a
result of the shock, a premature birth took place and the
child appearcd with g hairy covering. The point to note,
however, is that there is no verified case on record where a
woman has been frightened by a bird and her child has
been born with feathers or where she has been frightened
by a reptile and her child has been born with scales, or of
various other combinations that might be suggested. Nor
is 1t likely that such cases will ever be found.

Less fantastic are the stories often told of mothers de-
siring their children to be musicians or ministers or some-
thing else. In order to bring this about they thought in-
tently during the period of pregnancy along the hine of the
desired vocation with the purpose of affecting the mind of
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the unborn child so as to give it a strong tendency in that di-
rection In such cascs it has undoubtedly happened at
times that later the child did show a real interest in that
kind of activity.  To their minds ths has proved the
efficacy of their method—but not to science. Here, again,
we have the fallacy of the neglected aspect. A simpler and
more plausible explanation of the facts is available. The
desire of the mother that the child be a musician, or other-
wise, would in the first instance be based on her own native
liking for musie. These native characteristies would in some
cases undoubtedly be transmutted and would have been
transmitted just the same without any maternal concentra-
tion or desire along that ine  Furthermore, 1f the mother
were so strongly interested 1n having her child proficient
in music, she would in all probability use her influence
during s childhood to turn his interests 1n that direction
and would very likely require him to study and practice
along that line. The assumption of prenatal influence is,,
therefore, gratuitous.

Determination of Sex~—Another interesting example
sometimes used to support the claims of those with firm
faith 1n prenatal influence 1s that of sex determination. It
may happen that the mother desires the child to be a
particular sex, say a boy. During pregnancy she concen-
trates on the matter and fervently hopes for a boy. Under
such conditions she has an exccllent chance of being grati-
fied There are about 105 boys born for each 100 girls. But
her chance of being disappointed 1s nearly as good; and if it
is a girl she desires, her chanee of being disappointed is
greater than her chance of sccuring her desire. The sci-
entific view as to the nature of sex determination will be
presented later 1n the chapter. Suffice it to say here that
there is no evidence to support popular belicfs on the matter.

The only known effects on the feetus are due to mechani-
cal injuries, toxic conditions, direct bacterial infection, or
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disturbances of nutrition. In no case is there the produc- l
tion of specific physical or mental characteristics due to
maternal “influence.”

Galton’s Laws

Weismann’s work cleared the ground of previous miscon-
ceptions regarding the working of inheritance, but 1t sup-
phied nothing defimite and authentic to take their place. The
next important contribution to thé study of heredity was
made by Francis Galton (1822-1911) Galton, a cousin
of Charles Darwin, was a man of cxceptional analytical
abihity and was much interested in the study of heredity.
He collected a large number of family histories with many
details as to the characteristics of the different members.
From the study of this material he drew two conclusions,
known as Galton's laws. These are the law of filial re-
gression and the law of ancestral inheritance The law of
filial regression is that a child inherits 14 of a parental
deviation from the average or norm for the population at
large. For example, suppose the average height of men to be
68 1nches If 4 man is 71 inches tall, his deviation is 4+ 3
inches. One-third of this deviation is 1 inch. The man’s
sons should then be 68 inches 4 1 inch, or 69 inches tall.
If the father were 65 inches, his deviation would be — 3
inches, and ¥} of this would be — 1 inch, so that his sons
should be 68 inches — 1 inch, or 67 mches tall. The same
principle would apply to deviatmns of the mother’s height
from the female average. So if both parents were 3 inches
above the average their children should average 2 inches
above the norm. It should be borne in mind that this result
is a statistical average and that it would not apply to
individual cases. In a particular family it might not hold
at all.

The sccond Galtonian law, that of ancestral inheritance,
is that a child inhenits 4 of his characteristics from hs
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parents, 14 from s grandparents, 3 from his great-grand-
parents, etc. This also is meant to be taken only as a sta-
tistical average and so nced not apply in particular cases.

The numerical values used 1n both of Galton’s laws may
be subject to revision, but both laws bring out very im-
portant principles of inheritance. It is a well-known fact
that the children of great men are usually inferior to their
fathers, 1e, regression towards the avecrage is generally
found in these cascs. But whether the children of sub-
normal parents show a higher average intelligence than is
shown by their parents has not been satisfactorily shown.
This, of course, must be proved before the law of re-
gression can be accepted in its most general form If we
state the second law in general language, it means simply
that the farther removed one is from a particular ancestor,
the fewer are the traits supplied by the latter. To this
extent the law is, of course, true.

Galton divided inheritance 1nto two kinds: particulate
and blending By particulate inheritance is meaft the in-
heritance of a trait as a whole or the scparate inheritance
of any distingwishable unit or part of a trait. Thus a child
might show the brown eye eolor of one parent and the red
hair color of another parent. In blending inheritance, on the
other hand, the child shows a condition intermediate be-
tween that of the two parents. This is illustrated by skin
color n Negro and white crosses

In a later chapter we shall refer again 1o Galton’s work
in connection with the study of gentus  The study of hered-
ity has made much progress since Galton did his work, but
his contributions to the subject should be read by every
scrious student.

Mendeligm

Our present knowledge of heredity is based largely on
certain principles originally discovered by an Austrian
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monk, Gregor Mendel (1822-1884). We may best arrive at
an understanding of his results by considering the methods
used in reaching them. .

Mendel selected two varieties of sweet peas, a tall variety
and a dwar{ variety, which he had observed to breed true.'
He desired to learn whether a hybrid or cross of these plants
would show a stage intermediate between them He ac-
cordingly crossed them, and in the resulting generation,
known as the first filial generation and symbolhized by the
abbreviation F,, he found that all of the plants were tall and
that they were as tall as the tall parent. The dwarf char-
acteristic had disappeared He then inbred the F, gencra-
tion and found that in the next or F, generation there were a
number of dwarf plants but more of the tall ones. The
ratio was approximately 3 tall plants to 1 dwarf plant.
The tall plants were as tall as the orginal tall parent
and the dwarf plants were as much dwarfed as the original
dwarf parent

The above results led Mendel to the following conclusions:

1. Tallness and dwarfness are mherited as a umt—they
are umt characters They do not sphit up or mix so that
a cross between them will give plants of medium height.

2. Umt characters are of two kinds: dominant and re-
cessive, and when both are present together only the
dominant appears

3 The germ cell is double, not single. The germ cells
of the F, generation clearly carried factors for producing
both tallness and dwarfness although only tallness appeared.

4. The two determiners for a particular characteristic
separate and only one 18 transmitted from each of the
parents to each of the offspring, with the result that each
of the latter again has double determiners or germs for
each characteristic. This is known as the principle of
segregation,

“—Further experimentation showed that the dwarf plants

a



138 INDIVIDUAL DIFFERENCES

would always breed true and produce only dwarfs. The
tall plants turned out to be of two kinds, pure talls and
hybrid talls with recessive dwarfness. The pure tall plants
if isolated would breed true and the hybrid tall ones would
produce talls and dwarfs 1n the 3 to 1 ratio previously found.
The explanation of these results can be best shown by a
diagram. We start with a tall plant and a dwarf one, each
with double sex or germ cells, and in the tall plant both
germs arc for tallness and in the dwarf plant both germs
are for dwarfness.

Parental TT dd
F, al Td Td
F, TT Td Td dd

Analysis shows that the double germ cell 1n each case sepa-
rates mnto two parts and one part of 1t combines with one
part from the other plant so as to produce a double germ
cell. In this way the number of germs remains constant.
By referring to the diagram, we see that 4 combinations of
germ cells are possible by taking onc germ from each
parent plant and combining it with one germ from the
other parent plant Thus we may get

Td, Td, Td, T.d,

No real difference 1s indicated by the subseripts 1 and 2
used 1n connection with T and d This 1s only for conveni-
ence in analysis  All T’s and all d’s are considered alike
This gives us then in the F, generation all plants with a Td
constitution of the germ cells T 1s dominant and appears,
1.e., determines the plants’ height, while d 1s recessive and
has no visible effect If now we cross the F, generation
of plants we have:
Fl Tldl TIdl

F, TT, Td, Td, Tg,
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Again considering all T”s and all d's alike we have:
17T 27d 1dd.

The first plants, the TT combination, are pure tall ones;
the next ones are tall with recessive dwarfness; and the last
ones are pure dwarfs. Here 1t will be convenient to intro-
duce some new terms. The whole germ, or double germ,
is called the zygote, and cach of the two parts 1s called
a gamete. When both gametcs in the zygote are alike, it
is said to be homozygous with respect to that determiner.
When the two gametes arc different, the term wused is
heterozygous. Davenport uses a different set of terms.
Assuming reccssiveness to be due to the absence of some-
thing while dominance 1s due to 1ts presence, the plant with
the dd or double recessive combination is termed nulliplex
or no determiner, the tall plants with recessive dwarfness are
termed simpler or single determiner, while the plants with
two determuners for tallness are termed duplex

As examples of Mendehan inheritance 1n man we may
mention eye color, harr color, right- and left-handedness, and
polydactylism.

Four types of cye color are found: green, brown, blue-
gray, and albino. Green eycs are dominant over brown,
brown over blue-gray, and blue-gray over albino. Since
blue is recessive to brown, two bluc-eyed parents will have
no brown-eycd children. Parents with brown eyes may,
however, have reccssive blue, and in that case some or
even all of their children may have blue eyes, though, of
course, none may have As an average the Mendchan ratio
of 3 to 1 would apply; 34 would have brown eyes and 14
would have blue eyes; but as this is only a statistical aver-
age, it would not make it possible to predict the result in
individual cases

In hair color, red is recessive to black and operates in
the same way as cye color. If two parents, neither of
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whom had red hair, had a child with red hair it would
show that both had recessive red An examination of family
traits in such cases would ordinarly, though not necessarily,
show red 1n the relatrves of both parents

Right- and left-handedness appears to involve a number
of different things. There is usually a difference in the
strength of the two eyes which is hikely to be associated with
greater skill of the hand on the same side of the body One
may have greater skill 1n one-handed operations, such as
using a saw, with the left hand, while he may have more
skill in a two-handed operation, such as using an ax, in
the right-handed way. Uni-manual skill and bi-manual
skill do not necessanly go together in the sense that one
will be right- or left-handed in both If we consider only
the uni-manual phase of the problem, right-handedness 1s
8 Mendelian dominant and left-handedness is a Mendelian
recessive. Various estimates, ranging from 5 to 15 per cent,
have been made as to the number of left-handed individuals
in the total population In rnight-handed people the nght
eye 18 usually better than the left and the long bones of
the right side are ordinanly longer than those of the left
side. The right and left halves of the face are also usually
dafferent to some cxtent, though the sigmficance of this last
fact 1s uncertain  Jones has shown that 1f an individual is
forced by circumstances—school requirements, aceident, or
otherwise—to use the natively weaker hand more than the
natively stronger one, the individual tends to become am-
bidextrous in the sense of having two hands of about equal
strength and skill, but neither hand reaches as high a level
of strength or skill as the natively stronger one would
reach 1f permitted to develop in normal fashion, It has
also appearcd that when left-handed children 1n school are
forced to write with the right hand, stuttering and stammer-
ing result in about 4 per cent of the cases to a serious
degree. A natively left-handed individual can, of course,
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be taught to write with his right hand; but he cannot be
made right-handed in the proper sense of the term—any
more than a child with blue eyes can be made brown eyed.
An understanding of the hereditary basis of handedness
shows, therefore, the absurdity of the frequent attempts to
make left-handed children right-handed If the act re-
quires special skill, as playing the violn, the left-handed
individual can never learn to play in right-handed fashion
so well as he could 1if permitted to follow his natural bent.
The same applies to shooting, though Army officers have at
times required left-handed men to shoot right-handed—
thercby saving a few encmy lives. To avoid confusion it
should be remembered that a person may be left-handed
when using one hand and may be right-handed when using
both hands.

Polydactylism is a condition in which an additional
finger occurs on each hand This operates as a Mendelian
dominant. It will be used to illustrate the fact that not
all dominants are desirable.

Further concrete examples of Mendelian inheritance at
this point would take us too far afield. We must return to
the devclopment of principles.

The terms recessive and dominant are often misinter-
preted as meaning that the dominant 1s stronger or more
desirable or more likely to be inherited than the recessive.
All of these ideas are incorrect. Brown eyes are not to be
considered any stronger than blue. It is a question of
taste as to which 18 more desirable. Black skin ecolor is
dominant over white skin color but is not generally con-
sidered more desirable or a mark of superiority. In the
tropies, of course, it serves as a better protection from
the sun’s rays. Polydactyhsm, as stated above, 18 dominant
over the normal five-fingered condition. The smxth finger
is of no known value and is not a trait the average man
would want. Red hair, though recessive, is at times very
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beautiful. Since both gametes in the zygote are equally
likely to be transmitted, the recessive is as likely to be
transmitted as the dominant. If an individual has brown
eyes with recessive blue he is just as likely to transmit the
blue as the brown. Only from the standpoint of marriage
selection would there be any difference in the probahlity
of transmission of dominants and recessives. If a recessive
is undesirable, 1t would, of course, affect a person’s chances
of marriage if it were homozygous and evident. If 1t is a
recessive 1 8 hybrid and so 1s not evident, it would not
affect the marriage chances of the individual who carried 1t.
From this it may be concluded that a trait, if very objec-
tionable from the point of view of marnage selection, would
have a better chance to survive as a recesstve than as a
dominant. Mental defictency and mnsamty may to some
extent illustrate this pomnt_ It by no means follows that
recessives, because they are rccessives, are either objec-
tionable or less likely to be transmitted. In the same
way, If a trait is particularly favorable from the pomnt of
view of marriage sclection, 1t would have a better chance
of survival 1f dominant, because, 1f 1t were recessive and
not evident, the carner of 1t would be less likely to marry
young and have a large number of children.

Closely related to the question of dominance and recession
is the practical social problem of intermarriage Many
states have laws forbidding the marnage of near rclatives.
The assumption is sometimes made that all marnage of
relatives must be biologically bad. Such is by no mecans
true. If there are no undesirable recessive traits in a family
line, no bad results will follow from intermarnage. If,
however, recessive feeble-mimdedness or mnsamty 1s present,
it is more hkely to appear as a result of intermarmage.
Intermarriage may reduce somewhat the variability of off-
spring; but in good stock this may be desirable, for example,
in families of great musical or other desirable ability.
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Mendel’s work was originally published in an obseure local
paper in 1865, and although he called the attention of
biologists to his work, it was not considered seriously and
dropped into obscurity. At the time the biologists were
chiefly concerned with Darwin’s Orngin of Species, which
had appeared in 1859, Mendel’s work on inheritance was
not deemed exactly in line with the problem of evolution
and so no biologist would take it up for further study.
Mendel died without knowing the tremendous importance
of the work he had done. After 35 ycars the principles
worked out by him were again discovered simultaneously
by Tschermack, Correns, and De Vries. Fortunately the
original papcr by Mendel was rediscovered and his name
has quite properly been given to the laws.

Since 1900 studies made by many biologists on both
plants and animals have indicated that Mendelian prin-
ciples apply to a considerable extent to the entire biological
kingdom, subjeet, of course, to the modifications which fur-
ther discoveries inevitably make necessary.

Chromosomes

The most important supplement to Mendelism has been
the discovery of the physical basis of heredity. Several
brologists, especially McClung, deserve credit for pioneer
work in this ficld, but the most extensive work has been
done by T H. Morgan and his collaborators at Columbia
Unwversity. The results of these studies have linked the
inhentance of characteristics with certain small rodlike
bodies 1n the sex cells, These bodies are known as chromo-
somes and are illustrated in Figure 24. Under ordinary con-
ditions, when stained sex cells are examined under the mi-
croscope, a mass of tissue may be seen in the cell nucleus.
This 18 known as chromatin, because it readily takes the
color of certain dyes. At certain stages of development this
mass of chromatin breaks up and appears in the form of
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Fie 24 —DrIAGR\MS SIIOWING A SLRIES OF STAGLS IN THE PROCESS OF
DIVISION OF THE CHROMOSOMES DURING CELL DIVISION

(4) Re«ting cell 1n which the chromatic material hes (apparently)
seattered through the nucleus At ¢ 18 a pair of recently divided
central bodics (centrosomes) which come to be 1n the centers of the
forces that separate the chromosomes (B) The chromatin has
fallen into the form of a thick ribbon or sausage-like body, outside
of which lies a dark body which 13 called the “nucleolus” The
centrosomes are moving apart. (C) The centrosomes now he far
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the rodlike bodies, the chromosomes. The number of
chromosomes is gencrally constant for a particular species,
and in man the number is supposed to be 24 paurs, or 48!\
chromosomes.

The particular fact about the chromosomes which at-
tracted attention to them as the probable determiners of
hereditary traits was the discovery that there was a differ-
ence between males and females in one pair of chromosomes.
The exact nature of the difference varies 1n different species
of animals. In some cases the male has one less chromosome
while in other cases there 1s simply a difference 1n size, the
male usually having one smaller one The latter situation
appears to be the case in man The sex chromosomes in
females may then be represented by XX and those in
males by XY. The sex of the individual 1s thus determined
by the chance inheritance of the XX or the XY combina-
tion There 1s one X chromosome in cach case; but 1n the
female there 1s an additional X chromosome, while in the
male there 1s a ¥ chromosome instead.

The parent germ cells from which the spermatozoa (male)

apart and the thin membrane around the nucleus i1s beginnmg to
dwappear—a process completed n D, where a “spindle” 1s seen lying
between the two centiosomes The chromosomes are beginning to
move under the mnfluence of the new forces centered at the cen-
trosomes (E) A later phase in which changes of two sorts are tak~
mg place mn the centrosomes, fitst they are moving to an equatonal
position bctween the two poles, and secondly, they show themr
double nature by virtue of which the subsequent process of sphtting
takes place (F) The processes just preceding chromosome division
ate now completed; the activity of the center 1s at its height; the
chromosomes now constitute an “equatorial plate” (ep) (G) The
chromosomes of the ecquatorial plate aie now beginming to move
apart (JI) The separation of the chromosomes 1s continuing and m
I 18 completed, meanwhile the activity of the centers has declined
and division of the body of the ccll 18 beginning  (J) Division of
the cell completed; the nucler and centrosomes at the conditiop
with which we started at 4 (From Davenport, after E B, Wilson,
The Ccll wn Devclopment and Inhertance )
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and the ova (female) are developed contain the full number
of chromosomes, ie., 48. In the process of maturation of
the sex cells, however, a reduction division takes place and.
half of the chromosomes enter each daughter cell so that
each cell now has half the original number but has one
chromosome of each pair. All ova or eggs when ready for,
fertilization contain 24 chromosomes, including one X
chromosome. In the male the reduction division results in
half of the sperm contamning 24 chromosomes, including one
X chromosome, while the other half contains 24, including
a Y chromosome.

If an egg 1s fertilized by a sperm containing an X chromo-
some, the result is a cell with XX sex chromosomes and it
will develop into a female; while if the egg is fertilized by
a sperm with a ¥ chromosome, the result will be a male.
Sex is, therefore, determined at the time of fertilization and
in any partlcular case 1t 1s practically a question of chance
as to whether the cgg 1s first reached by a sperm containing
an X or a Y sex chromosome, However, as a result of shight
modifying factors in man, the numbers of males and fe-
males born are not cxactly equal, but ordinarily there are
about 105 males born for each 100 females But the fact
remains clear that the sex of the individual is determined
at the time of fertihization and 1s due to the presence of an
X or Y sex chromosome in the sperm. The inheritance of
the specific primary and secondary sex characteristics de-
pends, therefore, on the scx chromosomes,

In hine with the inheritance of sex characters it has been
discovered that certam characters appear ordinanly in
only onc sex. In lower animals the presence or absence of
horns 1s often dependent on scx. In man one of the best
known examples of sex-limited inheritance is color blind-
ness. This appears in about 3 per cent of the male popula-
tion but rarely in females. Study of the matter shows that
color blindness is transmitted in the X sex chromosome in
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the male. As a result it is transmitted from a color-blind
man only through his daughters to half of her sons. None
of the man’s sons is color blind, because he does not trans-
mit the X chromosome to them; and usually none of his
daughters is color blind, because although the factor for
color blindness is present in the germ cells, it 18 prevented
from development by the presence of a dominant factor
for normal vision. When the daughter transmits to her sons
the chromosome carrying the factor for color defect, they
show the trait because there is no paired dominant factor in
the Y chromosome to prevent its development.

While 1t cannot be stated positively at present, it appears
probable that all mherited differences between the sexes
are due to this difference in one chromosome. Genetieally,
therkfore, the two sexes are very much alike and the in-
dicafions are that the female inherits about everything
that the male inherits plus some additional determiners in
the paired X chromosome. Those inclined to hold that man
is superior to women would do well to keep this in mind.
According to this view the development of the male primary
and secondary sex characteristics takes place when only
one X chromosome is present, and when two are present the
development of male characteristics is inhibited and.the
female characters develop instead.

Lankage

We have just seen that, in case of the sex chromosomes,
determiners for several characteristics are transmitted in
one chromosome. Morgan and his associates have shown
that 1n case of the fruit fly, which has four pairs of chromo-
somes, cach chromosome is the carrier of a large number
of determiners, or genes, which affect the development of
different traits. Also it has been shown that these genes are
distributed in hinear order along the chromosome so that if
one end of the chromosome were lost, certain specific de~
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ficiencies in development would be found. As a chromosome
is ordinarily transmitted as a whole, it is evident that if
it 18 the carrier of 100 or more determiners, all of these
determiners will be inherited if one is inherited. In the
fruit fly a large number of these determiners have been
definitely located 1n particular parts of the various chromo-
somes, but 1n man we know almost nothing of the linked
traits aside from a fow that are sex hinked, and in no other
case can anything at all be said as to what 1s the influence
of particular chromosomes on particular characteristics or
combinations of characteristics. However, since there is
good reason for believing that the mechanism of inheritance
1s the same 1n man as in the fruit fly, 1t seems probable that
the same kind of linkage occurs 1n human inheritance.

The probable working of the mechanism of heredity in
man may be conveniently illustrated with cards in the fol-
lowing way: Suppose each chromosome to be represented by
a card so that cach ecard 1s thought of as carrying factors
with specific hereditary influences. 'We may then have a set
of white cards numbered from 1 to 24 inclusive to represent
the set of chromosomes received by a man from his mother
and another set of yellow cards numbered 1 to 24 to repre-
sent the chromosomes reeczved from his father The chromo-
somes his wife recerved from her mother may be represented
in a simlar way by 24 bluec cards and the ones received
from her father by 24 green ones, These 96 cards represent
all the possible determiners that can be transmitted to the
children of that couple The particular combinations that
are actually trahsmitted will be the result of chance, sub-
Ject, however, to certain limitations. The mother transmits
to each of her children one-half of her chromosomes, but
one of each pair must be represented 1n any combination.
The same holds true for the father. To illustrate this with
the cards: Suppose the white and yellow cards are placed
together and thoroughly shuffied or mixed. If we then go
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through the pack and take out the first card of each num-
ber from 1 to 24 and throw the other cards aside we shall
have a complete set from 1 to 24, but it will be a mixture
of white and yellow cards. This corresponds to the chance
combmation of chromosomes in the sperm cell. All of the
cards may be placed together again and reshuffled, and again
the first of each number may be taken to form a new series.
This may be repeated*many times and each time the com-
bination of cards will be different The chance of getting
two sets alike by such a process is extremely remote. Add
to this the fact that the chromosome combination in the egg
with which the sperm combincs 1s determined in the same
way, and 1t will be seen that there 1s practically an infinite
number of chromosome combinations possible from a given
set.

Family Relationships

The application of this principle to the question of family
relationships 1s of considerable interest. If, for example,
we ask how much are sisters rclated to each other, 1.e.,
alike, the answer 1s to be found by seemng what happens in
our card problem. If we make two successive arrangements
of the cards, how many of the same cards would be m two
packs contaming half of the cards? In any particular case
the resuit may be anything from total difference to perfect
identity. It is theoretically posmible for the cards to be
entirely different (excepting the card representing one sex
chromosome) and it is also possible, though of course very
improbable, that all the cards in the two sortings may be
alike. The average tendency would be for two successive
sortings to be onc-half ahke. The average relationship
between sisters 1s, then, 50 per cent, or perhaps a httle more,
though 1t varies between nearly zero and perfect 1dentity.

It is quite essential that the student of heredity grasp
the fact that children of the same parents may have and
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at times do have radically different hereditary traits. With-

“out this conception the empirical facts of inheritance are
not at all understandable. For example, the writer once
heard two men on a street car discussing heredity and one
of them expressed his strong disbelief that such a thing as
heredity existed, and to prove his point he cited a case
of two brothers who were alike in no evident way. If he
had understood the mechanism of inheritance he would have
known that heredity causes differences quite as much as
likenesses.

Another interesting reflection for the student interested
in family names and coats of arms and achievements is
the fact that the mechanism of heredity forces us to con-
clude that at times John Doe, who 1s very proud of his
descent from the ancient and honorable Joseph Doe, 18 1n
reality no more related to the aforesaid ancient Doe than
he is to the present Sultan of Turkey. In the reduction
divisions which take place in the maturation of the germ
cells it must be remembered that half of the chromosomes
are lost, and, since what ones are lost is in any particular
case a matter of chance, it must happen that a man is not
at all related to some of his supposed ancestors. We have
theoretically 64 great-great-great-great-grandparents, but
we have only 48 chromosomes, so that 1t seems reasonably
probable that we are not actually related to much more than
half of that group of 64 supposed ancestors Our chromo-
somes may, of course, be derived from only a few of them.
Statistical averages as to the theoretical expectations can,
indeed, be worked out for these cases, but the principles of
Mendelism show that in individual cases a wide deviation
from the average may at times be expected.

Crossing Over
The possibilities of variation as a result of different
chromosome combinations are much increased by the
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process of crossing over, in which two ‘chromosomes cross
each other, adhere at the point of crossing, and then pull
apart so that one end of one chromosome is joined with the
other end of the other chromosome, so breaking the linkage
which normally exists in the factors transmitted in the same
chromosome. At present nothing concrete is known as to
the way in which crossing over occurs in man.

Interaction of Factors

A very interesting result follows in poultry from crossing
a single-comb and a double-comb fowl. In the F; genera-
tion the combs are neither single nor double. They are of a
new and different type However, this new comb does not
breed true but returns to the parent types This illustrates
a mechanism which may be of considerable importance in
the production of some mental characteristics in man. The
characteristics may be due to the combined effect of the
interaction of two paired but not dominant and recessive
factors. If so, it will not be transmitted to offspring, be-
cause a separation or segregation of factors takes place in
the reduction division

Incomplete Dominance—Blending

In deseribing Mendel's experiments with sweet peas 1t is
often stated that the homozygous plants and the heterozy-
gous plants look alike, that there 1s no visible difference.
This statement 1s, however, subject to qualifications. It
frequently happens that a hybnd, although showing pn-
manly the characteristics of the dominant, will at the same
time show evidence of the presence of the recessive This
appears to be the case mn man, where recessive red hair
visibly affects the color of dominant black. The effect
comes out most clearly i sunhght When the presence
of a recessive 1s not evident to the naked eye, it 1s at times
easy to detect 1ts presence by using the microscope. Re-
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cessives, then, are not necessarily to be considered as having
no effect on the orgamsm. They do not always rest quietly
in the germ cells and wait to appear in offspring; instead,
in many cases, they have a visible modifying effect on the
dominant character. It may well be, therefore, that a man
who 18 homozygous with respect to a trait will be appre-
ciably superior to another who is heterozygous with respect
to the same thing.

Depressing and Inhibitory Factors

Not all the determiners of hereditary traits act in a posi-
tive manner to produce certain traits, some act as depres-
sants or even as mhibitors to prevent the appearance of
traits. This is essentially a special case of dominance,
without, however, the dominant itself appearing, the action
being purely negative. A case of this 1s found, for ex-
ample, 1n cattle, where the determiners for horns may be
inhibited from the production of horns. Further examples
are reported also in other animals. In man, we have little
evidence on the matter, but there is some reason for be-
lieving that such factors operate in the production of
stature, That this mechanism may operate in the case
of many characteristics 1s not improbable, but to what ex-
tent it actually does so we do not know.

Traits Due to Multiple Factors

Gross characteristics, such as height in man, are not
necessarily mherited as wholes, as 18 the case with tallness
and dwarfness 1in sweet peas. As pomnted out in discussing
the interaction of factors, a characteristic may be the re-
sult of the interaction of several factors Other character~
1stics may require the combined effect of a number of sepa-
rate factors in order to appear at all. Still other character-
1stics may 1nvolve the separate inheritance of different
elements. There 1s some reason for believing that human
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stature is the result of at least four more or less independent
variables: head length, trunk length, leg length, and the
activity of the anterior pitwitary body. These different
things appear to be separately inherited At times we find
people with short legs and a long trunk and at times with
long legs and a relatively short trunk. According to this
view, the very tall person is the result of the chance in-
heritance of long head, long trunk, long legs, and a very
active pituitary. Another example of multiple-factor in-
heritances is spottedness in cattle. In order to show spots a
cow must have inherited unit factors both for spotting and
for color, and the umt factor for spotting can be transmitted
separately from that for color.

A case where there appears to be a combination of
blending and the effeet of multiple factors is found in the
skin color of the Negro and white hybrnids or mulattoes.
Because of the complexity of the trait an almost continu-
ous series of shades from white to black occurs This
serves to explain the cases where the children of two mulat-
toes show a wide range of variation from nearly white to
nearly black. If the maximum number of color factors
contained in the parental germ plasm 1s transmitted to one
child and the mimmum number to another child, there will
quite naturally be a conspicuous difference.

Some have held that the inheritance of skin color is a
painful thorn in the side of the Mendelhians, Such, however,
need not be the case. The tendency today is to think of
heredity more and more in terms of the genes or deter-
miners in the germ cells, and there is nothing 1n the phenom-
ena of multiple inheritance or blending that prevents our
thinking mn terms of umit determiners If we think in such
terms, we will find the principles stated on page 136 above
to hold. It 1s to the credit of Mendecl’s theory that it has
led to a more detailed analysis of inheritance than he
originally foresaw. Such is, 1n general, characteristic of all
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scientific progress. The body in growth and development
must be regarded as an organic whole, but its heredity must
be regarded as a chance combination of discrete elements.

Heredvty and Quantitatwe Vanrations

We are now prepared to attempt an explanation of the
fact pointed out in Chapter V, that, when a large number
of unselected cxamples of a trait are measured and the re-
sults plotted, they are generally found to be distributed
in & manner closely resembling the normal probability curve
or curve of distrbution.

Cases
50

1 2 s 4 5 6 Spots
Fia 25-—DISTRIBUTION TO BE EXPECTED TROM THROWING 1 pip 300
TIMES

The correct form of the curve is found by application of
the binomal theorem in algebra, but 1t will be somewhat
easier to explain the essential principle involved 1f we use
a somewhat different and more concrete method. Let us,
then, engage mentally for a time in the throwing of dice and
analyze the results., If a che is rolled on a smooth surface,
it will stop with one of the faces up, and 1f we assume that
the die is perfectly made, all faces of the die are equally
hikely to be up, so that, 1f we made 300 throws and tabu-
lated the results, we should have each number up for ap-
proximately though not exactly 50 times. The distribution
secured would tend to approach the theoretical results shown
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in Figure 25. Shght variations from this would ocecur in
any actual test, but in as many as 300 throws the theoretical
expectation and the actual results would not be greatly
different Suppose now that instead of throwing one die,
two are thrown. The possible totals of the two would range
from 2 to 12 If a large number of throws were made and
the results plotted, what would the graph be like? It could

Cases

-—150
-200
—— 50
Spota
2 4 [ 8 10 12
Fie 26 —DIsTRIBLTION TO BE EXPECTED FROM THROWING 2 picE 1,000

TIMES

be plotted by applying appropriate formule, but for our
purposes 1t will be more satisfactory to examine the case in
detail. Consider, then, the total of 2 at one end of the scale
of possible totals What combinations on the two dice
could give a total of 2 spots? Clearly the answer is one on
each die. We have already noted that one spot will be up
on one die 1n % of the cases. In case of two dice, then,
the 2 ones would appear together theoretically in 34 of 34
of the cases, or %4 of the total number of throws. Out of
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1,000 throws, then, we should find approximately 27.8 twos.
The 12 at the other end of the scale would also appear about
27.8 times, since 12 could result only from 6 4 6. Con-
sider now the 3 Two combinations will give this: 241
and 1 4+ 2. Each of these combinations will have the same
probability of occurring as 141, or 278 in 1,000. The
chances of getting 3 are, therefore, 556 out of 1,000 The
same holds for 11, since 1t results from the combinations,
546 and 6 +5. A 4 may result from 3 combinations:

3 [] 9 18 15 18

Fig, 27 —DISTRIBUTION TO BE EXPECTED FROM THROWING 3 pIcE 1,000
TIMES

143,242 and 341 Smilarly a 5 may result from 4
combinations, a 6 from 5 combinations, and a 7 from 6
combinations The resulting distribution 1s shown 1z Figure
26 When two dice are thrown 1t 18 evident that a 7 1s
more likely to result than any other number, because 1t may
be produced by more combinations than any other number.
The numbers larger and smaller than 7 occur less fre-
quently because there are fewer combinations to produce
them.

If now we were to throw three dice, the range of possible
totals would be from 3 to 18. As 18 could result only from
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a combination of 3 sixes it would occur in 1 of 3% of 14 of
the total number of cases, or one 1%,4 of the cases. By
continuing the process and finding the number of possible
combinations we may work out the results on which Figure
27 is based. It shows the theoretical distribution to be
expected from 1,000 tosses of three dice. It gives us the
bell-shaped normal frequency curve. This may be secured
algebraically by expanding:

(a+btct+dtet )’

The same results secured with dice may be secured by
tossing comns. If one coin 1s tossed and the number of heads
and tails 1s counted, the result from 100 tosses will be ap-
proximately 50 heads and 50 tails This may be expressed

by:
(z+y)

If two coms are tossed, the possible combinations will be
2 H (heads); 1 H 1 T, and 2 T These will be found to
oceur In a 1 to 2 to 1 ratio. This may again be expressed

by:
(zty)=2~42zy 49

In a similar way the ratios of the various numbers of heads
and tails resulting from tossing a larger number of coins
may be found by expanding

(z+y)or (H4+T)
to the corresponding power Six, for example, would give:
(H4-T)'=H4-6H*T+15H'T"+20H° T+ 15’ T* +-6HT* - T*

If we plot the results we again secure the normal proba-
bility curve

Returning now to the real problem in hand, how does
it happen that measurements of the stature of 1,000 un-
selected men will assume when plotted the form of the prob-
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ability curve? The evidence at hand indicates that final
stature is the result of the combined effect of a number of
more or less independent variables, Head length, trunk
length, and leg length appear to be separately inherited.
The growth of these 18 more or less independently affected
by the action of the anterior pituttary body, by the thyroid
body, by nutrition, by excrcise, and by disease. Excep-
tional tallness will, therefore, occur only when, in accord
with the laws of chance, an individual has in his chromo-
somes the factors for great length of head, great length
of trunk, great length of legs, great activity of the anterior
pituitary, and at least normal activity of the thyrod
gland, and when, 1n addition, the environmental factors of
nutrition, exercise, and absence of disease work together.
When all these factors—and probably other unknown ones
—have been so combined, we find men who have grown to
as much as 9 fect and 6 inches. But such combinations and
such resulting statures are extremely rare. Men of average
or near average stature are much more common, because
there are more combinations of variable factors that will
produce such a result The mechamsm of heredity would
thus apparently require us to expect all complex traits, or
traits depending on complex and independently variable
causes, to be distributed somewhat according to the proba-
bility curve, and conversely, 1f measures show that the dis-
tribution of a trait follows the probability curve, we should
suspect 1t to be due to complex variables. When a trait does
not vary 1n that way, we should interpret it as being due to
single or to complex but more or less constant factors In
contrast to stature consider eye color. The eye colors of a
population cannot ordinanly be plotted as can stature Ine
stead, we find 1wo large and distinet groups, blue and brown,
with two other small but distinet groups, green and albino.
There is no overlapping between these groups, because they
are due to certain different and constant factors If, how-
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ever, we measure the different degrees of brownness in an
unselected group of brown-eyed people, we shall find some-
thing hke a normal distribution. This indicates that while
brown eyes and blue cyes may involve certain constant dif-
ferences, within the brown group there are certgin inde-
pendent variables which determine the amount of the color.
In short, it would appear that most characteristics involve
in all probability the action of a number of factors.

Skew Distributions

As we have secen in Chapter V, not all distributions of
mental and physical traits are normal: some are unsym-
metrcal and are known as skew distributions. Some of these
probably result from multiple-factor inheritance where there
is dominance with something resembling an additive effect
of factors It might happen in the same way as a result of
depressant or inhibitory factors If, however, these two
were equipotent, the distmbution would be normal. In
Davenport’s study of body build, some of the distributions
clearly suggest that the skewing 1s due to dominance. In
any case 1t should be recognized that the effect of dominant
—or inhibitory—factors, if unbalanced, is to give skew dis-
tributions. The degree of skewness will, of course, depend
on the number and strength of the dominant factors in rela-
tion to the total number of factors responsible for the quan-
titative development of the trait In contrast to this, normal
distributions will result from a blending of the effects of
factors or from a balancing of domnant and inhibitory
factors.

Resemblances and Differences mn Twins ~

The study of twins has contributed an interesting chapter
to the question of the relative effects of heredity and en-
vironment. Twins are of two kinds, 1dentical or nearly so
and dissimilar., In the case of identical twins one egg 18
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fertilized and starts developing just as if the result were to
be a single individual, but during the early stages of growth
the fertilized egg or embryo divides into two 1dentical parts
and each develops into an individual. The cells in both
embryos contain exactly the same chromosome combina-
tions and they develop into 1dentical twins except that in
some cases one is right-handed and the other left-handed,
due posstbly to their having developed out of the corre-
sponding sides of the original embryo Dissimilar twins
are due to the fertilization of two different cggs by two dif-
ferent sperm cells, and, aside from the fact that they happen
to grow and develop at the same time, they are as differ-
ent as any other children in the same family. In this case,
naturally, they may be of different sexes or both may be
of the same sex.

The physical similarity of identical twins is at times so
great that their own mother 1s unable to distinguish them
This physical likeness also extends at times to the pomnt of
suffering from the same diseases at the same time This
pecultar fact has even been reported when the twins were
living some distance apart.

Interpretation of Galtonian Regression

Now that we have discussed Mendelism, chromosomes,
and multiple factors, we are in position to understand the
regression towards the average found in the children of
great men According to the view set forth above, any
extreme deviation from the average would be the result of
an unusual combination of determiners Because of segre-
gation and the reduction division, this combination is almost
certain to be broken up Added to this 1s the fact that
the wife of a very great man is almost certain to be in-
ferior to himself—the same would hold, of course, for the
husband of a very great woman—and so will contribute to
the child an inferior combination of chromosomes. But if
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the wife were equsl in a general sense, it would still follow
in most cases that the new combination of chromosomes
would give a weaker combination than the one responsible
for the great man. Determiners recessive in the parenj
might in nearly all cases be expected to have enough effec

to produce relative inferiority 1n the child. On theoretical
grounds there is less reason for expecting regression from
inferiority towards the mean, but even in that case a cer-
tain amount of regression may well occur because of the
effect of new combinations of chromosomes involving, among
other things, the loss of inhibitory factors., The degree of
regresston may be different for different traits and may
be different above the mean from below the mean: at the
present time we do not know.

Importance of Biparental Inheritance

We should not leave the discussion of the mechanism of
inheritance without noting the importance of the fact that
we have two parents In the protozoans where reproduc~
tion is at times simply a process of cell division without
scxual fertihzation, the daughter cells are simply smaller
parent cells. Genetically they are the same as the parent.
If a similar process were found 1n case of man, the members
of each generation would simply be copies of the members
of earhicr generations, Each person would be, with the
exception of age differences, as much like his parental an-
cestors as one 1dentical twin is Itke the other. Two parents,
however, afford the basis of variation. Children are not like
parents, and children of the same parents differ among
themselves. A ccaseless varlety in individuals is thus pro-
vided by making new combinations of old traits. This is
the most important foundation of individual differences.
It also seems probable that biparental inheritance by faeili-
tating chemical changes in the genes may play a part in
causing mutations by which new traits are_produced.
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CHAPTER VII
MENTAL INHERITANCE AND VARIATION

What Is Inherited?

Are mental capacities and tendencies inherited? In a
rather narrow sense we would be justified in saying that
only structures are mherited We might follow this point
of view to its logical conclusion and say that there is,
therefore, no such thing as mental inheritance. But it is
unnecessary and undesirable to accept such a limited view
of the field of inheritance

Ordmanly structures and functions are to be considered
a8 s0 closely related that a knowledge of structure will give
a knowledge of function Well developed wings and other
related characteristics show that an animal is adapted to
flying Wecbbed feet generally mark the birds possessing
them as swimmers. The strong museles and sharp teeth
and claws of the tiger mark him as a fighter, while the
slender build of the deer marks him as a runner Such
external differences in structure, to function efficiently, re-
quire, of course, mternal neural connections; and we are,
therefore, compelled to recognize the importance of fine
mner structures as well as the importance of gross ex-
ternal ones It happens, however, that since we are unable
to observe directly nerve structures in the living subject, we
are forced to infer the character of these inner nerve strue-
tures from our observations of functional activity. It is,
therefore, less confusing and more dircct to speak of the
function as being inhented, though in so doing we may
expect 1t to be understood that the actual inheritance is

164



MENTAL INHERITANCE AND VARIATION 165

structural and that the function is its expression. This is
our reason for speaking of “mental” mheritance.

Mental Inheritance in Terms of Structure

It will be well here to consider briefly just what kind of
structural differences would account for differences 1n mental
traits. There are two rather different problems: the basis
of capacities and the basis of tendencies. 'We shall consider
these 1n turn.

Inhertance of Capacities—Sensory capacities depend on
the structure of the end organ plus the structure of the
connecting nerves. If the end organ 1s missing or 18 de-
fective, the sensory capacity is necessarily impaired to a
corresponding degrece This will be true even 1f there 1s no
nerve defect A defective lens in the eye or a defective
middle ear may thus interfere with normal sight or hearing.
The 1mheritance of excellent vision or excellent hearing
obviously requires the inheritance of excellent end organs.
A priorr, we should, of course, expect such structures to
follow the same laws of inheritance as are followed by other
bodily structures

Sensory capacities also require properly developed con-
necting nerves and nerve centers. No sensory nerves con-
nect the end organs directly with the cerebral cortex; there
1s always a synapse 1n the thalamus. The sensory ex:
perience would require the stimulation of the cortical cells
in the sensory center. Thus the basis of a “pure” sensation
would involve at least three neurone groups. The aseription
of meaning to the sensation would involve further neural
connections, and it 1s 1mpossible to say how many neurone
groups would be mvolved

The capacity for perception requires the combination of
several kinds of sensory experiences together with thewr
assoclated meanings This requires association pathways
and association centers There are, of course, numerous
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definite bundles of association fibers in the cerebrum that
must serve for particular kinds of associative connections,
and differences in perceptual capacities will involve differ-
ences 1n these association fibers.

Imagery and imagination will depend on the possibility of
stimulating the sensory and associative centers by a sub-
jective stimulus to a sufficient extent to produce the same
kind of ncural activity as that produced by the external
stimulus This activity is characteristically weaker when
produced by the internal stimulus, and in some cases it 18
apparently not possible to secure such activity at all. The
difference here is probably 1n the irntability of the neurones
in the nerve centers.

Association is a factor in all mental processes. It de-
pends on the number, degree of development, and physio-
logical state of the neurones of the different specific as-
sociation centers. Hence, 1t 18 obviously possible for one
kind of association to be made easily while another one
would be difficult, or even impossible.

Memory, as depending on imagery and association, would
have the same neural basis as those capacities

Reasoning 1s essentially a process of controlled associa-~
tion. Unlke memory, however, 1t mvolves the making of
new assoclative connections Differences 1n the number
of terminal arborizations of the dendrites and axones are
probably responsible for much of the difference 1n the capac-
1ty for making fruitful inferences There are very probably
differences of a physiological order also, but we do not
know what they are

Learning capacity 1s simply a result of the various capac-
ities already referred to It involves the capacity to receive
stimuli, to make associations, and to revive these associa-
tions later The neural basis will vary, then, according to
the character of the material learned Similarly, intelligence
is only another name for learning capacity and so must
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have the same neural basis The speecial kinds of intelli-
gence, as mcchanical, social, ete., will, of course, involve
different neural connections, but we know so little of such
differences that it 1s not wise to attempt a discussion of
them here.

Inhertance of Tendencies —The inheritance of tend-
encies to action presents the added problem of the basis
of already established ncural connections The basis of
8 smmple reflex involves a sensory end organ, a number of
connceting necurones, and a gland or muscle. And when
the nerve organization 1s such that more than one response
is possible, there must also be some characteristic of par-
ticular synapses which makes them more susceptible than
others to the passage of a nervous impulse We may con-
sider it certain that there 1s such a difference, but we do
not know what 1t 1s

Instinets are not satisfactorily described by saying that
they are chained reflexes. Instinetive activities are ordi-
nanly complex and are directed by consciousness 1n such a
way that they tend to arrive at some defimite end The
prolonged character of the activity and 1its tendeney to
recur without any special external stunulus seem to require
a somewhat different cxplanation from that of the reflex.
The writer 18 melined to aceept McDougall’s 1dea of the
mstinet as consisting of sensory, central, and motor parts
with the central part an emotion, which is also the most
permanent and least changeable part of the mstinet. To
this may be added the James-Lange theory of the emotions
interpreted in the hight of our present knowledge of the
activity and importance of the imnternal secrctions in de-
termining emotional reactions, On this basis an external
stimulus would set up a series of reflex bodily changes,
meluding the discharge of hormones The connections be-
tween the stimulus and the bodily reflexes would in some
cases be native; 1n others it would be a conditioned response.
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In either case the central part would represent a series of
native connections. The consciousness of this complex set
of bodily changes would constitute the emotion and with
it would go the mmpulse to a particular kind of activity,
which agamn would 1n some cascs be natively determined
and in others would be conditioned. In a prolonged ac-
tivity or in one which was checked or imnhibited by condi-
tions, the activity of the hormone would account, 1n part,
for the persietent effort. In the higher animals memory
would also be a factor. On this basis the mmhentance of
mstinets and emotions would depend on the inhentance of
glands as well as on the mheritance of the nervous system.
From histology and comparative neurology we are justafied
mm holding that the thalamus 1s the primary center for
regulating the mstinetive and emotional reactions In con-
ditioned reactions the cercbral cortex would also be involved

Much enticism has, of course, been heaped upon the
James-Lange theory It must be admitted that our knowl-
edge of the detailed changes 1 bodily activities which ac-
company the emotions 1s very hmited In spite of this 1t
must be said that advances in our knowledge have tended
to support the theory rather than otherwise Certainly
there can be no doubt that some, at least, of the mnstinets
and emotions depend on the glands of internal secretion
and hence on their inheritance.

Critera of Inheritance

By what standard shall we determine whether or not a
trait 1s inherited? The problem 1s difficult and complex
because, on the one hand, children may show parental
traits as a result of imitation and, on the other hand, m
view of the mechamism of inheritance, 1t 18 elearly not neces-
sary for a trait to appear in the parentz mm order to be
mherited by the children. When there are qualitative
differences, as i cyc color, or when there are gross quan-
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titative differences that are inherited as units, as in the
case of tallness and dwarfness in Mendel’s peas, it is very
easy to trace inheritance. But as we have pointed out in
Chapter V, there are probably few really qualitative mental
differcnces between individuals, and we have no way of
knowing as yet to what exlent the quantitative variations
in mental traits may be inherited as umits The 1nheritance
of mental traits is, therefore, more difficult to determine
than the mheritance of many physical traits, But the prob-
lem 1s by no means insoluble

Before considering a trait hereditary we should determine
whether the evidence indicates that 1t ecan be produced by
any known environmental influence If it 18 due to such
influences, then, obviously, we have no grounds for con-
sidering 1t hereditary We know that the ability to read
depends on special instruction and activity We would
not, therefore, conelder reading as an inherited ability.
In certain instances we are able to explain the loss of mental
ability by the cffects of a discase such as meningitis In
that case we do not consider the resulting level of mental
ability as inherited The influences of the environment
constitute 8 special problem wliach will be discussed 1n the
next chapter

A very important, criterion of the inheritance of a trait 1s
the extent to which 1t may be modified by environment.
Eye color cannot be changed by ordinary environmental
agencites It 1s hereditary. So if we find a mental trait
which appears 1n the ordinary course of events but is
not produced or greatly improved by tramning, we may
assume it to be hereditary. If we find 1t alsg 1n the parents
or in their relatives, that will, of course, strengthen our
case

The fact that a trait may be modified by experience does
not in 1teelf prevent the original aspect from being con-
stdered hereditary It only makes the problem more diffi-
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cult. There are three methods by which we may deter-
mine original individual differences in case of traits that
may be greatly influenced by tramming and experience: We
may study the trait before 1t has been influenced by train-
ng; we may compare different individuals after uniform
amounts of traimng, or we may give the best and most ex-
tensive trainmg until the different individuals have reached
the limit of improvement. The first method 18 very difficult
and requires the detailed study of infanis and young chil-
dren In studying some traits it is impossible The second
method is the one most commonly followed The third
method 15 more laborious, but when 1t can be applied 1t can
be counted on to give a more certain 1dea of native individ-
ual differences.

In some instances, as in the study of instinets and emo-
tions, a comparison with higher ammals may be useful
When 1t 18 found that a dog, a monkey, and a man will all
without special traiming react sumilarly to the same kind of
stimuli, as to blows, there 18 good reason for considering
the reaction tendeney as bemng innate and hereditary.
Similarly, when psycho-motor capacities are found uni-
formly 1n the higher animals below man as well as 1n man,
there 1s good reason for considering them 1nnate and heredi-
tary.

At times the principle of the normal distribution curve
will prove useful 1n determining whether traits are inherited
or not. In the case of “gencral” mental ability there is
some evidence to show that the curve 1s skewed somewhat:
there are more low-grade cases than there should be We
may fairly credit this cxcess to the action of disease and
other detrimental factors

A fundamental test of the inheritability of mental traits
is found 1n the extent to which traits of parents and chil-
dren correlate and the extent to which traits of different
children of the same parents correlate with each other.
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By appropriate comparisons the effect of the environment
can be eliminated or held constant and the correlation due
to heredity can be determined. In the long run it is usu-
ally essential that a trait meet this test satisfactorily before
being considered hereditary. After eliminating the effects
of the environment, the trait must be found to depend on
the organic inheritance from the parents before the case
can be regarded as conclusively proven. Due, however,
to the fact that genes and determiners are the things actu-
ally transmitted and that various mental traits are to be
thought of as resulting from these, we must not expect that
inherited traits will be, in all cases, strikingly hke those
of the parents The mulatto inherits his skin color, but
it is like that of neither of s parents

The mental charactenistics of twins supply important
material for determining the relative influences of heredity
and environment  Ordinarily twins have as nearly as is
possible the same environment, so that differences can be
ascribed to heredity, In the case of identical twins, on the
other hand, it is possible to ascribe differences to the action
of environment In some cases identical twins have been
separated and have grown- up in different environments.
Similarities in such cascs are clearly due to inheritance.

Finally, the theory which best fits the facts of individual
differences and supplies the best basis for their organization
is to be preferred One must consider here not only human
differences but the broader problems of the similarities and
differences 1 the whole biological kingdom. One of the
greatest difficulties 1n the way of the acceptance of the
principles of mental inheritance lics in the general 1gnorance
among professional psychologists of the mechanism of in-
heritance. It is scarcely to be expected that a rational
individual will consider a trait hereditary when he has
grossly crroneous ideas as to the mechanism by which traits
are inherited. Before one can tell what theory best fits the
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facts, he must obviously be thoroughly acquainted with both.
A superficial knowledge will not suffice.

The Inheritance of Mental Traits

In discussing the mental traits we shall examine in order
the various psycho-motor traits as outlined i Chapter IIL.

Motor Capacitics.—Motor capacities arc only partly men-
tal and they are only partly inherited, but the limits set
by hereditary factors are so mmportant that they must be
included here.

That strength depends partly on health, nutrition, and
exercise will be readily admitted by all. At the same time
it is equally evident that, with health, nutmtion, and exer-
cise as reasonably constant factors, there are great differ-
ences in strength. Some are naturally stronger than others
can make themsclves by any amount of traiming, This is,
of course, in part a matter of differences in the size of
muscles and bones, but 1t 13 also partly a matter of what
scems to be native nervous differences

Tapping may be taken as an excellent indication of speed
in motor reactions. According to Whipple, a maximum
degree of efficiency is reached apparently in about 20 days
when two experiments have been performed daily. Individ-
ual differences exist both before and after prolonged prac-
tice. They must, therefore, be regarded as due to other
causes.

Individual differences in motor traits are well shown by
comparing the performances of people in playing games
such as golf and tennis. Rifle and pistol shooting also show
differences, but in a more limited field. The striking thing
about all of these 1s the fact that some people with a very
little practice excel others who have had a great deal of
practice. There is no rational basis for attempting to
explamn such differences on the basis of environmental in-
fluences.
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The particular phase of motor strength and skill which
has been most studied is handedness. Most of the popula-
tion is right-handed, a few are left-handed, and some ap-
parently are ambidextrous. The evidence that this differ-
ence is innate and hcreditary is fairly conclusive. The
differences between the two hands remain from early child-
hood until old age and are not ehminated by practice unless
the inferior hand 1s exercised much more than the superior
one. In such a case the difference may be partly over-
come. Ordmnanly the differences between the two hands
are not greatly affected by age or exercise. Such facts
themselves indicate the probably hereditary nature of hand-
edness, but the matter has been checked up by a study of
family histories. The results of scveral investigators tend
to show that left-handedness is a Mendclian recessive
character? It 1s probable, however, that the problem 18
more complex than has been generally supposed and that
there may be the separate inheritance of skill with one hand,
skill with two hands, skill with one foot, better development
of one eye, better development of one ear, and possibly other
differences. Further investigation is necessary to determine
the details, but we are practically certain of the inheritance
of skill with one hand, whatever may be the final interpre-
tation of the other traits.

Sensory Capacitics —That scnsory capacities are in the
main mnate will scarcely be disputed  Difference of opinion
will, however, arse as to the cause of the differences in
sensory capacity. Evidence of the inheritance of sensory
capacitics 1s of two kinds: dircet studies of heredity, and
studies showing that scnsory capacities are not greatly
improved by traiming

Studies of the inheritance of scnsory capacities have,
as we should expect, been confined mostly to the inheritance

*Cf R R Gates, Heredity and Eugemcs (New York, Macmillan,
1923), pp 71 f.
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of defects. Vision has been more fully investigated than
the other senscs. Color blindness in which red and green
are confused has been recognized as an inherited trait for
a century and a half. It is now known to be a Mendelian
sex-linked recesstve. Night blindness and myopia (near-
sightedness) are found to be mnherited, though the evidence
is not so consistent as is that for color blindness. Cases are
also given of families with a tendeney to become blind at
a ccrtain age, though this is relatively uncommon

Deafness may be either congenital or acquired Some
of the congenital cases are not hereditary but are due to
intra-uterine 1njuries, There remains, however, a con-
siderable number of cases which may be considered as
definitely inherited. Some studies indicate that such deaf-
ness 18 a simple Mendehan recessive due to one factor;
other studics indicate that it 1s due to two factors. It is
possible that there 18 more than one kind of hereditary
deafness

Normal auditory capacities have been studied in their
rclation to the inheritance of musical ability by Miss
Stanton (1922). The sense of pitch, of intensity, and of
time may be said from her results to be mmherted on a
quantitative basis. There is evidence that segregation takes
place, but the cxact mechamsm cannot be stated.

Nothing of importance in the way of direct studies of in-
heritance of the other sensory capacitics 1s available.

Ewvidence favoring the theory of the inheritance of sensory
capacitics may also be had from a consideration of the
cffects of sensory tramning Pitch diserimination shows little
improvement as a result of tramning, and m talented chil-
dren, according to Seashore, the lmit of development is
practically reached by the age of five years. The diserim-
mation of lifted weights shows little or no improvement
as a result of practice, though there 18 1mprovement with
age. Two-pomt discrimination ordinanly decreases with
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advancing age, but, if special practice is given, there may
be a marked improvemnt in discriminative ability. Ths,
however, is soon lost unless the practice is continued.
Ordinarily, then, we are justified in saying that the ac-
curacy of two-pomnt discrimination is determined by in-
heritance and age rather than by training.

While it should be recognized that we have only begun
the study of the inheritance of sensory ecapacities, such
cvidence as we have points to the conclusion that, although
special practice will in some cases produce a temporary
improvement, the general level of sensory capacity 1s pri-
marily determined by innate tendencies Part of the im-
provement found to result from cxercise depends on gen-
cral mental adjustment to the conditions of the exercise
and part depends on the inclusion of higher mental fune-
tioms.

Affective Capacilics.—In a rather general sense 1t will
scarcely be questioned that affeclive capacities and tend-
encies are innate and hereditary. Sweet is quite generally
felt as pleasant, while batter 1s generally felt as unpleasant.
The extreme colors of the spectrum, the extreme pitches,
and the extreme temperatures are all considered unpleasant,
while those near the middle range of sensitivity are consid-
ered pleasant. These umiformities would appear to have a
physical basis in that those ncar the limit of scnsitivity
may well be associated with greater nerve strain,

As a result of expericnce we come to feel some things as
pleasant and others as unpleasant. There are acquired
individual differences here we can be sure, but just how
far there are mnate differences in this respect remains
uncertain

Reflexes —The innate and hereditary character of re-
flexes 18 gencrally recogmzed. From a study of such ex-
perimental results as those of the simple reaction and of
tapping, we are justified 1n inferring that there are innate
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and hereditary differences in the speed of reflexes and that
there are probably also innate differences in the intensity
of stimuli necessary to evoke particular reflexes.

Reflexes may be conditioned or modified by experience
by a process of substituting new stimuli for old ones, new
responses for old ones, or by the combination of old reac-
tions in new ways There are thus both native and ac-
quired differences 1n reflexes We may, of course, choose
to call all modified reflexes habits, in which case all differ-
ences in reflexes would have to be considered innate. Dif-
ferences 1n habits are, of course, acquired. Further progress
in bechavioristic psychology should supply more detailed
data on individual differences 1n reflexes.

Imstincts and Emotions —W1th the advent of the biolog-
cal viewpoint 1n psychology it was natural that much should
be made of instinets and emotions It is, however, difficult
to use exact cxperiments 1n the study of instinets and emo-
tions, and this unfortunate fact left the ficld open, to an
undue extent, to the speculatively minded writers. Fur-
thermore, the instincts and emotions appealed espeeially to
theorists in the ficlds of religion, education, sociology,
economics, and politiecs  As a group these writers have
known little technical biology and technical psychology and
not infrequently have probably carcd less It was only
natural, then, that in<tinets should have been invented
freely to swit the needs and caprices of the individual writer,
Whenever anything was found 1n human nature that scemed
a bit difficult to explain, there was danger that it would
reecive the lazv explanation that it was instinetive In-
stincts were assumed with the same facility shown by a
juggler 1n taking eggs from a hat. Associated with this
prolific ereation of imnstinets was a disposition to 1gnore the
facts of learning and to hold that because the trait was
mnate it was not subject to modification. Man was sup-
posed to have been created in a particular way and no
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amount of environmental influence or experience could
change him.

The situation was becoming rather involved when Pawlow
made an experimental demonstration of the fact that even
the salivary reflex in the dog could be changed Viewing
the matter broadly, this amounts to nothing more than a
discovery of the possibility of a particular kind of learning.
If a dog could learn, then why not man? Eventually the
idea dawned that man also could learn, and with this
amazing discovery there came the natural reaction from
the extreme acceptance of all kinds of instinets, In char-
acteristic manner this swept to the other extreme, and it
is now the fashion among certain writers to question the
existence of mstincts in man at all and, in certain cascs, to
substitute conditioned reficxes instcad The jnhenitance of
instinets is thus a Iively academic problem.

In the long run the writer beheves that the recent re-
action will prove to have been beneficial in that it will
force a more critical attitude. At the same time he con-
silers the instinets and emotions a most important part
of man’s inherited equipment.

For our present purposes we may consider the instinet
and the emotion as simply two aspeets of the same thing.
The first question then 1s. Is tlus instinct-emotion umt in-
herited? The second question is: Are there inherited differ-
ences 1n these units?

The average mmdividual with a biological point of view
will find 1t difficult to take the first question seriously. The
answer seems so obviously to be mn the affirmative. To
answer it otherwise would scem to deny the process of
evolution This, frankly, is the writer’s attitude. The
human individual does not have to be taught to become
angry and strike, or kick, or bite. Children ‘do such
things frequently to the humihiation of their parents. Such
behavior is of the same general kind as that of other
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animals below man. Similarly, under certain conditions
children show fear and run just as lower animals do. In
one instance a boy of two was 1n a yard with several adults
when a dog came running up. The boy had had no previous
experience with dogs and had never been told that they
would hurt him. He had seen dogs but had never been so
close to one. The rcsult was a violent outburst of crying
and a rush to onc of his parents Such bchavior may,
of course, be observed 1n lower animals. In a similar way
young cluldren show curiosity and pry into things entirely
without instruction and often contrary to the desires
of their parents Such behavior can be duplicated to a
large extent among the monkeys and apes.

During and after adolescence, characteristic emotions and
reaction tendencies of a sex character appear. It might, of
course, be said that these are learned. Yet it will hardly
be denied that sex attraction appears without instruction
and contrary often to the wishes of parents and teachers.
Even 1if 1t be said that children have had opportunities to
learn much about sex from their environment regardless of
special mstruction, such a fact could never account for the
tremendous driving power of the sex tendency. The anti-
instinet psychologists are entirely unable to solve this phase
of the problem, There arc admittedly many problems yet
to be solved on the question of instinets and emotions, but
to attempt to solve them by denying their existence 1s quite
as unscientific as 1t 18 to assume a host of mythieal -
stinets A fair comparison of human and animal behavior
shows a marked sumilarity in those reactions usually classi-
fied as instincts and emotions Under such conditions the
inference that the behavior 1s inherited by animals below
man and lcarned by man 1s an unnecessary multiplication
of assumptions and is contrary, furthermore, to the prin-
ciples of organic evolution. At the same time we must
recogmize that 1n man, because of greater learning capacity,
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there is a much greater modification of innate tendencies
than is found in lower animals, with the result that few
human adult reactions are pure instincts. However, the
tendency to a native reaction 1s often quite strong even in
adults and at times breaks through the mhibitions imposed
by training The fact that a native reaction tendency may
be modified or inlibited should not lead us to the fallacious
assumption that it never existed. The few experiments on
infants and very young clildren on which the anti-instinet
psychologists place such emphasis no more prove their con-
tention than would the observation that male human babies
of five weeks have no mustache prove that the mustache is
not a native male characteristic  "We cannot successfully
determine the 1nnate tendencies of butterflies by studying
the behavior of theiwr larva, Yet this 1s the kind of proce-
dure solemnly undertaken by certain investigators in the
study of mankind.

The sccond question as to individual differences in in-
stincts and emotions must be answered largely on the basis
of general observations and general principles plus a few
special studies. It is fairly common to find the members
of a family with characteristic tempers which appear in
several generations. Sex tendencies, curlosity, fear, and self-
assertiveness also show characteristic variations within the
same family and differences between different families In
view of the known relation of some of these characteristics
to organic conditions, 1t appears nccessary to conclude
that there are inherited differcnees 1n 1nstinets and emotions
just as there are inherited differcnces in bodily structures.
But we arc still lacking, of course, the preeise measure-
ments which are necessary for a final statement of the
extent of such differences and the method of their inhern-
tance.

Imagery —Accurate studies of imagery require observers
trained in introspection. For this reason, in part, we have
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only limited evidence as to the inheritance of imagery, and
tlus is mostly indirect Musical families with an “ear for
music” are, of course, well known, and they serve to show
that a particular kind of auditory imagery and memory is
mberited. Miss Stanton’s study included tests on memory
for tones and the results tended to show that such ability is
nherited.

Galton reports a case in which a man was able to multiply
mentally one 15-place number by another 15-place number,
visual imagery bemng used. This trait appeared in three
generations but with decreasing strength. This suggests
inheritance through multiple factors.

The synmsthesias represent a peculiar kind of imagery
combination that seems to be mnate The association of
numbers with geometrical forms mmvolves an acquired factor
in that the particular form used depends on experience,
but the fact that such forms are characteristic of fammlies
and that they persist throughout the lifctime of each in-
dividual would scem to show that the trait 1s inherited.
In the case of colored hecaring, in which sounds are as-
sociated with colors, there 1s less reason to suppose that
the environment 1s an important factor Even here, how-
ever, we find differences in the sound-color associations
which suggest an environmental influence. Galton has also
submitted some evidence to show that this 1s an inherted
trait.

Memory —Davenport submits a limited amount of evi-
dence to show that memory 1s inherited and the writer
interprets tlus evidence to mean that memory is due to
multiple factors Galton also describes cases of remarkable
memory which run in familes.

Immediate memory span cannot be greatly improved by
training and this, added to the fact that i1t shows a rather
regular 1ncrease with age, indicates that 1t 1s mnate and
hereditary  The general retentiveness of the mnervous
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system hag, since James, been held to be an innate char-
actenstic.

Reasoning—Evidence that reasoning power is inherited
is of two kinds First, attempts to improve reasoning
power, as in the teacling of arithmetie, have not proved
successful More success 1n reasoning has been secured by
more thorough learning of the fundamental number com-
binations, but no appreciable increase in power has been
found The student lacking in reasoning ability may put
forth a great amount of effort and still remain hopeless.
Secondly, reasoning power 1s one of the most important
factors mvolved in “gencral intelligence” and general in-
tellhgence has been shown to be inhenited. The evidence
for thus will be discussed later, but 1t 18 clear that intelli-
gence cannot be inherited without reasoning ability also
being inherited

Individual differences in reasoming ability are greater
than 1n most other mental eapacities The failure of these
differences to be lessened by tramming 1s sufficient proof
of their mnnate character, and the way they run in famihes
shows that they are hereditary

The Inhenitance of Spectal Abilities

Within the next generation we may expeet to have a
considerable number of precise studies of the mhentance of
special abiitics These wall go far to give us a better under-
standing of mheritance Already, however, we have some
evidence to show that such traits are inherrted.

Under ordinary school conditions spelling abihty is hittle
influenced by spelling instruction The older methods of
attempting to teach spelling were practically worthless.
Under those conditions some children became excellent spel-
lers and others remamed very poor. It 1s not, then, sur-
prising that Earle should have found the same degree of
correlation between the spelling abilities of brothers and
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sisters as is found between their physical traits. This shows
the hereditary character of spelling ability.

Miss Cobb tested parents and children with the Courtis
anthmetic tests and found that the children tended to
inherit the abilities of one parent rather than an average
of the two. This is one of the few evidences we have of
segregation of speciahized abilitics.

Miss Stanton’s study of musical ability has already been
referred to. While it cannot be said to show just how
musical ability 18 inherited, 1t does show with considerable
certainty that such abihty is inhented. This 1s also rein-
forced by the history of musical families

Both Davenport and Galton have submitted evidence to
show that a comsiderable variety of rather spccialized
abilities is inherited. Here may be included such diverse
things as mechanical ability, artistic ability, capaeity for
military leadership—the Lee family is a notable case—
judicial ability, and even morality On the latter pomnt
Galton says: “TIt cannot be doubted from these facts that
rehgrous gifts are, on the whole, hereditary; but there are
curious exceptions to the rule . . . namely, the cases in
which the sons of religious parents turned out badly.”?
And agam he says: “. . . The distribution of natural gifts
is necessarily as true of morals as of intellect or of muscle.” ®
Galton’s cxeeptional cases are, of course, easy to account
for n terms of Mendelian inheritance.

Studies of the inheritance of specialized abilities are of
more value than the studies of the inheritance of general
abihity. However, cvidence of considerable value in sup-
port of mental inheritance has been secured by-the study
of mental deficiency and genus  This evidence will be dis-
cussed 1n later chapters. Sufhice 1t to say here that both
traits have been shown to be nherted

*F Galton, Hereditary Genwus (London, Macmillun, 1892), p. 263,
*Jhid, p 201,
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Abnormal as well as normal mental traits may be in-
herited. This will be discussed 1n the chapter on insanity.

Multiple Factors in Mental Inheritance

Some of the defects, such as color blindness and deafness,
may be due to one or two factors and may be 1nherited as
umt characters 1n typical Mendelian fashion. In case of
most mental traits, however, 1t appears probable that the
observed differences depend on multiple factors The trait
would nearly always be present to some degree, but its
strength would depend on the character of the combination
of genes determining 1t. Exceptional strength would de-
pend on an exceptional combination of genes making for
strength, while exceptional weakness would depend on an
unusual combination of genes of the opposite kind. In most
cases the combination of genes would make for something
approaching average strength in the trait. Much further
study will be necessary, however, to clear up this problem.

Correlation of Traits wn Parents and Children

Important evidence for the inheritance of mental traits
is afforded by comparing parents and children and by
comparing the children of the same parents,

When traits of the kind discussed in this chapter are
measured m parents and in clildren and the results are
correlated, the correlations usually range from about .30 to
about 55. The more exact the measurements, the nearer
the correlation tends to approach .50+

Mecasurcments of mental traits of children of the same
parents also tend to approximate .50 when the work has
been carefully done and when the results are statistically
satisfactory

* For numerous correlated measurements, sce Ethel Elderton and
K Pearson, The Relatwe Strength of Nature and Nurture (2d ed,
Chicago, University ot Chicago Press, 1915), pp. 40 f
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If we assume a correlation of .50 to be representative
of both the above cases, what does it sigmfy? To answer
this it is helpful to consider the case in a general way. If
we think of the chromosomes (or of the genes) as a
number of mdependent variables we may analyze the
genetic relationship between father and son or parent and
child very simply as follows:

Let C represent the common genctic elements 1 parent and
chid
Let A represent the different genetie clements in parent and
Let B represent the different genetic elements 1 child
Then:

C + A represents the genetic make up of the parent and
C - B represcnts the genctic make up of the child

In the nature of the case, 4 and B are equal The quan-
titative relation of C to A and B 1s uncertain In this case
it depends erpecially on the degree of similarity between the
two parents Just what 1s the average correlation between
the mental traits of parents we do not know, but the evi-
dence indicates that 1t is a low and generally positive
correlation. If the genes recerved from one parent are 10
per cent like those of the second parent, this would give a
relative value of 55 to C and 45 to 4 and B. Theoretically
in this case the maximum correlation to be expected be-
tween C+ 4 and C + B would be .55° This maximum
correlation may, however, be reduced by ecrrors 1n measure-
ment and by limited selection of cases, so that the actual
correlation found will generally be less than the true correla-
tion. After making allowaneces, then, for the unknown
degree of sumilarity between parenis and for errors in
measurcment, we find that the observed cortelations be-
tween parents and clildren are closely in line with theo-
retical expeetations,

*Cf T L Kelley, Statwstical Method, pp 189 f, or H. E Garrett,
Statistics . Psychology, etc, pp. 201 ff
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It should be particularly noted here that the correlation
of .50 does not mean that heredity is only 50 per cent
effective. In the assumed case with perfectly satisfactory
measurements a correlation of .55 would indicate that
heredity 1s 100 per cent effective The fact that it ap-
proaches this figure under favorable conditions is strong
warrant for holding that heredity is the really sigmficant
factor 1n determmming mental ability.

The analysis made above for the relation between parent
and child applies also in case of the relation between chil-
dren of the same parents, cxcept in the case of identical
twins, which will be discussed presently While children
of the same parents might show degrees of similarity vary-
ing from zero to identity, the average similarity would be
shghtly above 50 per cent

It is mmportant to note here that, if these correlations
were determined essentially by environmental influences
rather than by inheritance, 1t would be reasonable to sup-
pose that there would be a considerably lower correlation
between parents and child than between children of the
sain¢ parents; but this 1s not the case It would also be
reasonable to suppose that the corrclations between chil-
dren of the same parents would 1ncrease with the age of the
children, but this also 13 not found The evidence from
these corrclations 1s, then, strongly n favor of the inher:-
tance of differcnces 1n mental traits

Identical Tuwns and Mental Hcredity

While ordinary twins do not differ in any important way
from other children of the same parents, 1dentical twins are
in a class by themselves. It 1s practically certain that they
develop from one fertilized egg which separates into two
identical halves at some time during the process of growth
This being the case we should expeet their native traits to
be the same They thus afford a most valuable and inter-
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esting opportunity for studying the effects of mental hered-
ity.

In most cases, of course, it naturally happens that the
environmental influences as well as the hereditary influences
are much the same for identical twins, and this makes 1t
more difficult to draw conclusions In one case, however,
we have a careful study by Muller (1925) of a pawr of
identical twins who were separated when 2 wecks old and
did not see each other until they were 18 years old, and who
were together but little after that date One of these had
only 4 years of school traiming, while the other went through
high school and had some summer college work In spite of
these and other differences 1n expericnce and training, both
made practically the same scores on Army Alpha and on
the Otis Intelligence Test. On Alpha the scores were 156
and 153 When we recall that the average soldier made a
score of only 62 on this test, 1t 15 evadent that the twins
showed an unusual degree of ability on the test. Yet one
twin had less than average school training while the other
had twice the average school tramning A better illustration
of the importance of heredity in determining mental eapac-
ity could hardly be found

Other studies on 1dentical twins have repeatedly pomted
out their close stmilarity 1n all kinds of mental traits Most
of these comparisons have been made by ordinary observa-
tion, however, and are less mmportant than cases involving
accurate measurements

While intellectual capacity seems pretty clearly deter-
mined by heredity, the studics of twins have not been so
favorable or so conclusive on the question of emotional
traits At the present tine, however, no conclusion can
be drawn 1n this field, because no vahd and rchable tests
are available for the measurement of the emotions The
general opinion of those who have studied 1dentical twins 18
that they have remarkably similar tastes, dispositions, and
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characters; but in the absence of satisfactory measure-
ments it is wisest to suspend judgment on that particular

problem.

Heredity and Environment

The purpose of this chapter has been to show the im-
portance of heredity in determining differences in mental
traits. Further evidence on tlus point will be submitted 1n
the later chapters on genius, mental deficiency, and insanrty.
In emphasizing the importance of heredity, however, we
must not overlook the fact that certain environmental con-
ditions are absolutely necessary 1if these hereditary poten-
tialitics are to be attained The action of environmental
agencics will be discussed 1n the next chapter.
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CHAPTER VIII

THE EFFECT OF ENVIRONMENT ON INDIVIDUAL
DIFFERENCES

The Hercdity-Environment Conflict

There are today two widely different views as to the
nature of the respective influences of heredity and environ-
ment: one school holds that nearly all important mental
differences within a species are due to the cffects of environ-
ment; the opposing school appears to consider environment
as of little mmportance. According to this sccond group
human mental development is not unlike the running of a
clock: once 1t 1s wound up and started it follows a pre-
scribed course until its energy 15 expended and then 1t stops
Under such conditions changes in environment would ordi-
nanly be of no importance

The writer’s view of the matter is intermediate betwecn
these views but with a strong leaning to the hereditarian
view under most practical conditions, That possible bias
may be kept in mind by the reader.

Enwvronmental Influences

In undertaking to study the influence of the environment
we should endeavor to keep clearly in mind the distinetion
between possible mnfluences of the environment and actual
influences The first question 1s of considerable interest
but 1s largely a theoretical problem the solution of which
must be left to the experimental biologists. We shall con-
sider briefly what is known as to possible influences of the
environment, but the reader should avoid the tendency to

190
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conclude that, because they are possible, they are actual.
The really. important question in the study of the influence
of the environment is not what might possibly be the
effect of environmental forces but what is the actual effect
under the conditions in which men really hive.

A second pomnt of great importance in considering the
relative effects of heredity and environment is that of the
comparative influences of cach on the production of simi-
larites as well as of differences. A priori there is no good
reason for expecting that heredity and environment will
both be equally potent in both directions, and while our
special problem is the explanation of diffcrences, it is well
worth our while to keep in mind the possible explanation of
likenesses.

Just as heredity causes different people to have different
innate traits, 1t is entirely possible that different environ-
ments may have different actual effects. Thus, some en-
vironmental conditions may tend to a relatively great
extent to produce likenesses in a population, while other
environmental conditions may tend to an cqual degree to
produce differences. Furthermore, the effeet of environ-
ment 1s conditioned by the characier of the individuals
it acts on Preciely the same objective environment
may thus have very different effects on unhke indi-
viduals,

Physical and Mental Environment
The effect of environment may be considered under two
general headings: the effects of physical factors on the
nervous system and so on mental capacities and tendencies,
and the effecct on mental traits of those aspects of the en=
vironment to which we make mental reactions. These two
aspects of the environment, the physical and the mental,
are closely related at times, but 1t will be more convenient
to consider them scparately.
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EFFECT ,OF PHYSICAL CONDITIONS IN THE ENVIRONMENT ON
THE NERVOUS SYSTEM

In plants we are familiar with the fact that the seed will
not develop into the plant unless there arc certain condi-
tions of heat, light, moisture, food, and freedom from injury
from mechanical, toxic, and bacterial agencies. We might
leave & bushel of corn in a perfectly dark place at a freezing
temperature for an indefinite time and not a single grain of
corn would grow into a stalk of corn. Furthermore, every
farmer knows that even when the corn is planted, the final
result depends to a considerable extent on the fertility of
the so1l, the state of the weather (heat, ight, and moisture),
and the amount of cultivation. In a somewhat simlar
way man is definitely dependent on the environment and the
infant cannot grow into the man unless certain eonditions
are present; and ccrtamn important variations in environ-
mental factors result 1 marked variations in the develop-
ment of the individual For convenience 1t will be desir-
able to consider first the action of physical agencies before
birth and then consider the period of growth from barth
to maturily.

Physiwcal Factors Acting before Birth

Age of Parents —The behef that older parents will have
stronger and brighter cluldren than young parents has
been commonly held. It has been championed in recent
years especially by Redfield. In particular he has insisted
that genius would not be found where the parents for a
number of gencrations were young. Attempts to check
up on this question have brought out two facts: that
complete records are practically impossible to secure
for anybody’s ancestors for very many generations
back, and that gemus, or at least exceptional ability, ap-
peared from very young parents as well as from old ones.
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The results of investigation do not support Redfield’s
claims.

Pearson has devoted considerable attention to the effects
of order of birth, which necessarily is related to age of
parents. In one study Pearson has attempted to show that
the first-born child is more likely to be a defective than
is a child born later. This conclusion is based on certain
statistical inferences which have been questioned by other
students. The relation of order of birth to deficiency is
not, therefore, entirely certamn.

In contrast to the foregoing views are the results found
by H. Ellis, Cattell, and Terman. Ells in studying British
genius found & greater number of first-born than of later-
born children. Cattell found the same for American men of
science, and Terman found the same for superior children.
In general it should be said, this diffcrence has stood out
more clearly in families of from two to five than in larger
famihes Needless to say, this evidence is directly opposed
to the hypothesis advaneed by Redfield.

Holmes (1921) has reviewed in some detail the evidence
relating to order of birth and on the basis of his study the
following conclusions scem justified: (1) Stillbirths increase
relatively with increase in the age of the mother from 15
years upwards; (2) infant mortality during the first year
is lowest for mothers of about 20 years, and (3) the average
length of life of later-born children is less than that of
earlier-born children. The fact that infant mortality is
higher for mothers under 20 than for mothers of 20 to 25
is, in the present writer’s opinion, very probably due to
differences in the social and cconomic level of the mothers
in question rather than to the mmmaturity of the mother.
In a study made on royal familics Holmes and Wilson
found that after ehminating all children who died before the
age of 21 years there was no significant diffcrence in length
of lifc as related to age of the mother. However, we should
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recognize that results based on royal families do not
necessarily apply to families on a lower social and economic
level

While the evidence is rather conflicting, the results seem
to favor young parents rather than those of middle or later
age. The difference is, though, i any casc, a rather small
one. Fundamentally 1t scems probable that the effects of
age of parents could be reduced to differences 1 nutrition
and to differences 1n toxins resulting from drugs, diseases,
or senescence  The younger and more active parents would
be superior 1n this respeet to the older ones

Nutrition —It 1s evident without special discussion that
any distmmbunce of nutrtion which cuts down the supply
of food clements below certain minima must necessarily af-
feet the faetus  To the foods as such must be added those
factors which influence the assimilation of foods, 7e., the
vitamines, the enzymes, and outside conditions, such as the
ultra-violet rays i sunbght General hiving conditions,
fatigue, worry, poor food supply, and other conditions may
contribute to a disturbanee of the balance of the endocrine
secretions and so may in exeeplional cases cause a child
of normal heredity to be born an imbeetle  To date, how-
ever, these problems have not been studied to any great
extent and any conclusions must be cautiously accepted

Injury —If nutritional and other general environmental
agencres of the normal sort are as they should be, there is
still the possibility that development may be influenced by
mjury Injury may be due to three kinds of causes: bac-
terial, toxic, and mechanical It is, of course, possible that
the foctus might be mnjured in a mechanical way. A very
hard fall or a blow to the mother might cause a direct
mechamcal mnjury. This involves nothing essentially differ-.
ent from what happens to children after birth. Cases of
such mjury before birth are, of course, very rare. In case
of the first chuld born to relatively old mothers there may
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be injury at birth; but, even if this is sufficient to deform
the skull, it does not ordinarily affect the mental capacity
of the child, because the brain at birth is so undeveloped
that it can stand a great deal of rough treatment. If
mechanical mjury came beforc birth 1t would be stall lese
likely to affect mental development.

Direet bacterial infection of the feetus 1s more likely than
mechanmeal mmjury. Mothers suffering from lues, for ex-
ample, are likely to have the feetus infected, and in such
cases death of the feetus and an early miscarriage are the
usual result Children are frequently born dead from such
causes, but such infeetions are far less serious as a problem
of population than 1t 1s usually considered, because nearly
all congemtally infected infants die within the first year
after birth and only a neghgible group live to be 6 years
old, or old cnough to enter school The popular tendency
to ascribe mental deficiency to such causes is not, there-
fore, well founded.

The cffect of such an attack on the faetus, if it survived,
would ordinarily not be injury to specific mental functions
but would be a lowering of the energy of growth with a
resultant general deficiency in mentality But such cases
are very rare.

Toxic effects on the feetus are often claimed and in
exceptional cases are really found. Opponents of the use
of alcohol and tobacco often cluim that the use of these
by parents will shorten the lives of offspring and in paf-
ticular 1t would appear that the use of alcohol by the
mother during gestation might have some effects. That it
does so under any ordinary circumstances has not been
demonstrated.

Stockard’s experiments on the effects of aleohol on guinea
pigs are well known He showed that extreme doses of
alcohol taken by the parents would affect the offspring The
doses used, however, were far greater in proportion than
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would be used by any human mother. Under such condi-
tions no conclusion can be drawn as to the effects of even
heavy drinking by women during pregnancy The principle
involved here may be 1illustrated by a simple example  Sup-
pose a physician gives a patient z grains of strychnine and
gets an improvement whieh we shall call y. Who beheves
that the administration of 100 = grains of strychmne would
give results equal to 100 y? Mathematical laws do not
apply here, and 1t 1s consequently fallacious to assume that
when 100 z units of aleohol are adinimstered with 100 y
results, the administration of z umits of aleohol will give y
results In exceptional eascs toxins may be found to affect
the feetus, but under no ordinary circumstances will this be
true

Physical Factors Affecting Postnatal Growth

In general the growth of the ehild after birth 1s con-
ditioned by the same factors as 15 the fatus  Food, drink,
air, heat, light, excrcise, and frecdom fiom mjury are
essential

Nutrition —To the psychologist interested in individual
differences, two aspects of nutrition are of parlicular 1m-
portance vitamines and the mternal seeretions  There 18
nothing of much consequence to say about ordinary carbo-
hydrate, {at, and protein metabolism

Vitamines —In recent years physiologists have learned
that proper nutrition depends not only on the older familiar
food elements but also on certain agents contained especially
mn different kinds of fresh and natural foods but often de-
stroyed or mmpaired in cooked or canned goods For this
reason city dwellers are more hikely to suffer from eating
foods without the proper vitamine content The result 1s at
times a marked disturbance of nutrition There are pos-
sihilitics here for marked disturbances in the development
of the nervous system, but we do not know to what extent
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vitamine deficiencies are a factor in producing differences
in the development of the nervous system.

Internal Secretions —Mctabolism 1n certain directions is
controlled by the glands of internal sccretions. Caleium
metabolism 1s partly controlled by the parathyroid, and
iodine metabolism 1s controlled by the thyroid. Both of
these substances are of very great importance for the normal
development of the nervous system.

An madequate supply of ealeium or the inadequate as-
similation of ealcium results 1in defective bone growth and
also results in hypercxcitability of the muscles. Muscular
tremors, tetany, and death are the results of complete para-
thyroid destruction.

Thyroid deficieney or iodine defieiency results 1in a stunt-
ing of the growth of the nervous system and in extreme
cases leads to imbecility.,

Sunlight ~—In recent years 1t has been discovered that the
growth of the bones in particular 1s conditioned by the
stimulation of the growing animal by sunhight Speaking
more exactly, direct stimulation by the ultra-violet rays in
sunlight 1s necessary for normal growth. These do not
come through window glass, so children who are kept too
much 1ndoors develop rickets A general stunting of growth
may be the result in such cases, though we are unable to
say to what extent this may affect the final growth of the
nervous system

An indirect cffect of chmate, including heat and sunlight,
is possibly scen m the difference 1n the time of maturing of
blonds and brunets. Brunets in general mature earlier
than blonds, and this may be associated with a deseent from
southern and northern peoples respectively Whether men-
tal growth stops earher 1n brunet whites has not been deter-
mined In casc of the Negro, who may be considered as
the extreme brunet type, we know mental as well as physical
growth does stop earlier.
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Ezercise—It is quite commonly assumed that exercise
in one way or another is essential for the proper maturing
of all mental and physical functions. We must distinguish
here, however, between the development of native char-
acteristics and the development of acquired characteristics.
Native characteristics, including bodily characteristics and
mental characteristics, such as mstinets and special capaci-
ties, do not necessarily require exercisc 1n order to develop,
at least to a marked degree. It appears that their growth is
conditioned rather by inner factors. The excrcising of the
body musculature does result in increased growth, because
it stimulates metabolism, but there is not a great difference
between the boy who takes much exercise and the one who
takes Iittle exercise.

Popular opmion holds that the nervous system acquires
more gray matter or more fissures as a result of mental ac-
tivity. The only change of which we have fairly good evi-
dence 1s an inerease 1 the thickness of the myelin sheath.
This appears to mean that the exercise of particular neurones
results 1n an increase in speed of conductivity of the axones
so that exercise gives greater quickness 1n the reactions prac-
ticed This inference from neurology 1s supported by evi-
dence from the experimental study of learmng. When a
function 18 practiced there is a considerable increase 1n
speed as a connection 1s perfected

Inpury—The agencies causing injuries during growth may
be classified as mechanical, toxie, and bacterial.

Mechamecal mnjuries to the head are very common Prob-
ably more than half of the adult male population have scars
on their heads. It 1s of course possible, furthermore, to
suffer an injury of such seriousncss that the brain will be
seriously and permanently injured. On the other hand, 1t
must be maintained that in point of fact there are very few
mechanical injuries to the head that have any effect on
mental capacity. Parents of many mental defectives claim
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that the deficiency is due to some blow, but there are too
many normal and superior children who have received severe
blows to permit the admission that much mental deficiency
is due to such a cause.

The effect of drugs during growth has not been studied
enough for us to be justified in drawing a conclusion. There
is strong and probably justified opposition to the use of
coffee and tobacco and alechol by growing children, but we
are lacking 1n data on which to base a generalization. There
is, however, little reason to suppose that drugs are of much
importance 1n producing individual differences.

Injuries from bacterial infection are of many kinds and
degrees. Daiscased tonsils and adenoids have been urged as
the cause of much mental inefficiency and deficiency, but
the studies made of the matter have not shown any con-
sistent relation betwcen such defects and mental char-
acteristics.

Among the diseases which do cause injuries to the nervous
system arc lucs, meningitis, scarlet fever, and typhoid fever.

Luetic infection, whether congemital or acquired, may
result in a direct injury or destruction of nerve cells with
varying degrees of mental deficiency as a result. Such cases
are, however, very rare during growth.

Meningitis, when it attacks the cercbrum, may result in
inflammation of such serious character that a large part of
the cortex 1s destroyed In such case deficiency 1s naturally
inevitable, the degree of the deficieney being conditioned by
the degree of injury to the cortex.

At times scarlet fever appears to produce an effect similar
to meningitis in that no further mental development takes
place. The result in case of scarlet fever 1s, however, much
less frequent, and many children show no evident mental
impairment as a result of an attack.

Typhoid fever at times causes abscesses in the brain, but
in such cases death is the usual result so that only occasion-
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ally do children recover from typhoid and show mental
symptoms.

It is possible that permanent injury may result from
measles or other discases, but these are very rare and, when
they do oceur, 1t should be remembered that the nervous
system thus injured had less resistance to begin with

As a general principle the nervous system may be expected
to recover from an injury unless there 1s an actual destrue-
tion of nerve cells. Inflammation 1s to be regarded as a
temporary condition which will eventually be terminated
either by death or recovery If recovery takes place there
is ordinarily a speeding up of growth and any temporary
loss 18 made up And in most cases where the mjury 1s
sufficiently serious to destroy nerve cells death occurs On
the whole, therefore, it 1s not possible at present to assign
any considerable part of the differences found 1n the nervous
system to the action of such causes.

Possible versus Actual Environmental Influences

Thus far we have been concerned primarily with possible
influences of the cnvironment It 1s now 1n order to ask to
what extent are differences actually caused by these environ-
mental influences This problem has been most thoroughly
and scientifically studied by Karl Pearson and his students.
As his conclusions are in essential agreement with those of
other scientific mvestigators, we shall limit ourselves to a
statement of his results. Pearson has studied the effects of
cleanliness and overcrowding in the home, economic con-
ditions, physical and moral statc of parents, parental
alecoholism, unhealthy trades of fathers, employment of
mother, and condition of children’s teeth, glands, and tonsils.
These have been correlated with such children’s traits as eye
disease, myopia, hability to phthisis, weight, stature, and
general health, and mental capacity. The mean value of
such correlations is found to be +4.03. In contrast to this
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result the mean correlation of a series of correlations show-
g the influence of heredity 1s found to be 4-.51. The
environmental value 1s equivalent to zero, while the figure
for the influence of heredity 1s in line with theoretical expec-
tations

The champions of environmental influences may rebel at
accepting this conclusion, but such are the available facts
and they will not be changed by adverse theories and prej-
udices. The only way in which a new conclusion can be
justified is by collecting 1n a scientific manner a larger
and more representative body of facts which show a con-
trary result. The critical reader should consult Pearson’s
papers

Much of the confusion as to the influence of the environ-
ment is due to an unpheit view that man is merely plastic
clay, unable to influecnce his own destiny. This ignores
both intelligence and innate tendencies to activity. Not even
the lower amimals behave 1n such a manner. Even the lowly
amceba will migrate from some environments. Man not
only migrates from one environment and to another, but he
changes the environment 1n which he finds himself—changes
1t to accord more nearly with his own nature. When a man
accepts an environment, therefore, 1t 1s in some measure an
index of his own nature. In general, then, the environment
a child 1s born 1n reflects also his probable inherited tend-
encies.

THE EFFECT OF MENTAL STIMULATION ON INDIVIDUAL
DIFFERENCES

Thus far we have considered only the forces of the phys-
ical environment and their effect on the body and especially
as they affected, indirectly or directly, the nervous system.
We shall now attack the problem of the effects of the mental
environment, if we may be permitted to use such a phrase.
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Formal Discipline and Transfer of Traming

According to the older view, mental activity along par-
ticular lincs resulted 1n a general increase n mental
capacities If the mind was stimulated by the classics and
other approved subjects, 1t was supposed to become more
able to deal with agriculture, with business, and other
problems not especially rclated mn content to the material
studied 1n the classical courses. Every student of cduca-
tional psychology 1s acquainted with the position now held
by psychologists on this topie. There 158 no general im-
provement of mental capacities but only the forming of
specific connections or the learming of speeific facts and
habits  General power to memorize 18 not mmproved nor 1s
general power to rcason improved, though i a particular
kind of work much increase m the practical efficiency of
both memory and reasoming may result from prolonged
work 1n that field,

It 18 necessary to pomnt out explicitly that very great im-
provement may take place as a result of drill on special
acquired skills Take, for example, arithmetic College
students have completed the work 1n arithmetic given in the
elementary and high schools They would ordinarmly be
thought to have a lagh degree of proficiency 1n arithmetie,
and 1t would be assumed that a limited amount of practice
would not result in great improvement Yet Thorndike
found that 7 practice periods of about 8 minutes each re-
sulted 1n an mmprovement of about 29 per cent 1in doing
addition Other great increases are reported by other
mvestigators. Drill or practice on acquired functions of
spectfic nature leads to such improvement that the only
reasonable conclusion 1s that in such functions most of us
are ordinarily far below the level where practice would place
us. Environment may thus produce marked detailed dif-
ferences 1n individuals  Great skill i such things 1s there-
fore, only to be attamed by long practice, and to keep at a
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high level continued practice is necessary. The expert
violmist must 1ndeed have the necessary native capacity for
becoming expert, but without the prolonged practice he will
not become or remain so

In things that are to a greater degree the result of native
capacity, there 1s relatively less improvement with special
drill. Take, for example, runmng. If Thorndike had
tried his students on running the hundred-yard dash for
the same amount of time, he would not have found the
same amount of mprovement Running 1s essentially a
native affair and practice yields less improvement m such
cases.

In peinting out the fact that specialized practice results in
making individuals different, 1t should be kept 1n mind that
the cessation of practice results 1n forgetting, with the result
that the individual differences due to trainmng tend to
disappear This fact 1s often overlooked but 1s indispens-
able 1 any discussion of mental training.

Knowledge

Among the outstanding individual differences due to
environment are differences 1n knowledge. All knowledge
is acquired and what particular knowledge 1s acquired
depends on a lot of conditions In the first place there
must, of course, be abihity to learn, and this 1s innate. In
the samec envionment two children of different degrees of
native capacity cannot be expected to acquire the same
amounts of knowledge. This prineiple 1s used 1n intelhgence
testing where it 18 possible to assume reasonably equal
opportunitics on the part of those tested. In such cases
differences 1n knowledge are indications of differences in
mtelligence But conditions are never identical for two
different people and they vary widely in many cases. Con-
sder, for example, the difference 1n opportunity to acquire
knowledge presented to a child born in Central Asia today
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and the opportunity presented to a child in New York
City. To make the example more extreme, suppose the
child in Central Asia to have been born five thousand years
ago Both may be thought to have the same degree of
mtelligence, but their knowledge could not be the same.
It would be extremely different Dafferences in knowledge
are far greater than differences 1n intelligence.

Habuts

Habits are, by definition, acquired We copy the acts of
our associates and hit upon other things for ourselves. A
large part of our activitics belongs 1n tlus group They
depend, of course, on native capacities and tendencies but
vary among ndividuals more than the native traits vary.
The same 1s true of special skills.

Customs

Customs show much uniformity among particular tribes
or associated groups, but when we compare different tribes
or other groups we find very marked differences in customs
No evidence of this 1s necessary.

Sentiments

Sentiments are based on elementary emotional disposi-
tions, but the particular form of the sentiment and the
objects or 1deas to which they are attached are determined
in large measure by environment. For example, most
people love the country in which they are born Also, there
1s a marked uniformity in the sentiments of particular
groups In fact, some sentiments are practically customary
But in any group there will be very great differences in the
particular sentiments held by the different members of the
group. Love for members of the opposite sex and love
between parents and chuldren are examples of this difference
1n sentiments.
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Beliefs

Beliefs often involve sentiments, particularly in case of
behefs associated with religions and political parties.
Beliefs also depend on knowledge. And so, as both senti-
ments and knowledge arc conditioned by environment 1t is
evident that beliefs are also conditioned by environment.
What we believe depends very largely on the extent and
character of our expericnee  Our 1deas of right and wrong
are usually accepted rather uncritically from those about
us; but thcy may, nevertheless, be stoutly held to. In
other cases, of course, belief 18 based on more rational con-
siderations, but in any case the environment is a very
mmportant determining factor

Meanings

No phase of the problem of individual differences 1s of
more interest or of more 1mportance than that of meanings.
It comprises 1 a scnse the topies already presented but
deserves scparate trcatment. It 1s also a problem of
peculiar difficulty. We shall not attempt a systematic
discussion of the topic here, but certain points are necessary
for our purposes and so we shall consider briefly some
aspects of the development of meaning

In the infant the things of significance are the sensations
recerved from the body and the things in contact with the
body, especially the food mn the mouth With increasing
age there 13 an increase i1n control of the body and an
increase 1 the development of the senses Body sensations
and bodily urges remain, however, the important things.
Nothing means anything except in relation to these. As
the child gets older he walks, then runs, and plays, and
mampulates things, and watches other people and animals
do things What do things mean then? We get an answer
by asking a child what somecthing 1s, for example, a chair
We are told mn such case that a chawr 18 “to st on.”
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similarly, a pencil is “to write with,” an apple is “to eat,”
etc., everything being what it can be used for or is to the
child. In no case at the earhest stage do we get an analysis
of the characteristics of the object

Following our definitions a step farther we find a tendency
to classification. certam characteristics are attached to a
group of objects; for example, a soldier is “a man that
fights.”

As a final stage in definition we find a more complete
analysis and classificatton. The development of further
analysis may be illustrated by the automobile In carly
experience the outstanding thing about 1t is that it “runs.”
It 1s “to ride 1n” The mechanism at first means nothing
Spark plugs, fan belts, mner tubes, pistons, etc, are
unknown and unthought of If in tume, however, one starts
to drive, or even rides long enough with other people, things
will happen A httle tack will cause the mner tube to
acquire meaning The wearing loose of a bearng and the
resulting knock and loss of power will cause that part of
the mechanism to acquire meaning, because such things
come to have a definite relation to one’s activities and
purposes,

As with the automobile, so with other things: the mean~
ing of things 18 determined by the way they fit into our
experience and purposes.

What docs alcohol mean? To one man 1t suggests the
satisfaction of strong desire, to another man 1t suggests a
wrecked home Can we expect both to take the same
attitude towards the saloon?

What does cvolution mean? To many 1t means only
that man 1s descended from the monkey To some 1t means
a contradiction of the Bible and of religion To the biologist
it means a principle of growth and of organmization which
clarifies and systematizes a mass of data about plants
and animals Under such conditions it 1s clearly unrea-
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sonable to expect that the attitude of the ignorant man
and that of the scientist will be the same towards such
a subject.

Only where experiences have been standardized and made
uniform and where purposes are also to a considerable
degree uniform can meanings be the same or very similar
to dufferent people.

Of fundamental importance in this connection is the
development of mstinets and ecmotions and of acquired
interests We pay attention to those things in which we are
interested and 1t 1s especially those things that we remember
and which consequently give meaning to ncw experiences.

Ideals and Goals

Most men are striving for some goal. They may not
have clearly in mind just what the objcctive 18, but usually
they are preity conscious of the chief things aimed at In
such things as the choice of a profession, the determination
of the goal to be pursued has an important determining
influence on the entire course of the individual’s activities
Just what these goals are will depend 1n the first place on
the native capacities and tendencies of the individual, but
specifically they depend on the environment. Today a boy
may have a serious ambition to be an aviator, while a
generation ago that would have been nothing more than
an 1dle fancy A few thousand ycars ago 1t might have
been taken as an mdication of disturbed mentahity. Old
ideals pass and new ones and new opportunities appear with
each generation. Women have for ages tended to have as
paramount the goal of wifehood and motherhood, but with
changing social and industral conditions many of them
are taking up new goals and objectives And aside from
this major objective, there are always minor objectives
which have an important influence on the individual's
career. Men have had a wider range usually, of objectives
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to pick from, and for this reason there have been greater
differences between men than between women.

Environment and Stmilarities in Traits

When we accept the fact that such things as customs
and conventions are due to the influence of the environ-
ment, we should not forget that these are essentially
uniformaities rather than differences Custom and conven-
tion make pecople more alke. Becoming educated and
socialized 1s 1n large measure a process of losing one’s indi-
viduality Most learming 1¢ 1mitation. the pupil tries to
act and think hke the model. It 1s not, then, surprising
that some social psychologists emphasize learning and
deery mnnate tendencies, for learning 1s the basis of a con-
siderable part of our unmiformity 1n social 1deas and behavior.
At the same tiune, 1f we compare different social groups, we
find diffcrences between the groups in customs, habits,
religions, ete , but 1f these different groups engage m com-
merce or war or otherwise communicate, they begin to grow
more alike rather than unlike

Because of this tendency for a common environment to
make people more alike, 1t scems safe to say that in a given
environment the mental differences between people are due
much more to 1nnate than to external factors Radical dif-
ferences 1n cnvironment and experience may indeed make
radical differences 1n the mental content and outlook of indi-
viduals, but, 1n most of the cases where we consider the ef-
feets of environment, 1t 1s probable that there are more fac-
tors to produce similarities than there are to produce differ-
ences For this reason the effect of heredity on human na-
ture 18 of vastly more importance to the student of individ-
ual differences than 1s the effect of the environment. The
study of environmental influences may be left largely to the
social and educational psychologists, for it 18 1n those fields
that learning 1s most important.
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EVIDENCE OF THE RELATIVE EFFECTS OF HEREDITY AND
ENVIRONMENT

Now that we have considered specifically the effects of the
environment in determining the characteristics of the in-
dividual it seems desirable to consider certain studies which
have an important bearing on the gencral question This we
shall proceed to do In this we shall be concerned with
actual rather than possible effects.

Twns

Some of the most convincing evidences of the relative
nfluences of heredity and environment have resulted from
the study of twins. Galton, who seems to have been the first
to study the matter scientifically, says there are two classes
of twins, the identical and the disstmilar, or those much
alike and those little alikke This classification, as we have
seen, 18 based on a real biological distinction between twins
but 1s misleading 1f taken hiterally To be more exact, the
two classes of twins are, first, thosc resulting from the
diviston of one fertilized ovum, these being virtually iden-
tical, and second, those resulting from the fertilization of two
ova, these showimng rescmblances varying from zero to
identity with a mean resemblance of about 50 per cent.

Thorndike (1905) tested 50 pairs of twins in New York
City and calculated the coefficient of correlation for a
number of tests The values of r range from 65 to 85 with
a mean value of about 75 This result 1s open to objection,
however, because no distinetion was made between the two
groups of twins. A further objection may be raised that
due to the method of selection the unlike twins would be
less likely to be sclected The study 1s of value in showing
the mfluence of heredity but tells us nothing as to the two
distinet groups

Other studies of twins have been made by various inves-
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tigators and some of the most interesting of these have been
reported 1n the Journal of Heredity. Some of the reports
should be read by the student for greater detail.

Twins almost 1dentical 1n appearance and separated for
much or most of their lives and having very different ex-
periences are found to have a marked smmilarity in tastes,
dispositions, ideas, and intelhgence Such twins reared
together also show wvirtually the same characteristics. But
unlike twins show quite as much a range of vanation as do
brothers and sisters who are not twins Some twins are
very much alike and some are very little alike. It 1s these
latter cases that constitute the best evidence of the hmited
influence of the environment Born together and reafed
together, eating the same food and living 1n the same house,
knowing for the most part the same people, attending the
same school, they would nevertheless show marked differ-
ences 1n tastes and ideas Enwvironment 1s, 1n such cases,
apparently powerless to change the natures given them by
the original chromosome combination It will, of course, be
admitted without question that if identical twins were
reared in different countries by natives, say one in China
and one 1n Califorma, they would have different languages,
different rehigions, different customs, different manners, and
some differences in prejudices naturally resulting from such
differences 1n environment, but if both were then sent to
another country, say Russia, to learn a new language and
new customs, 1t seems evident that they would make about
the same progress and would have much 1n common,

Studies of Progress in School

A second line of evidence bearing on the influence of the
environment consists of the studies of the rates of progress
made by different children 1n school The environment 1n
school is approximately the same for the different children
in the same room. At lcast 1t 1s as ncarly the same as it is
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practically possible to make it. In spite of this uniformity
in the school environment, there is the greatest variation
in what different children learn, Some learn practically
nothing; others learn a great deal. When proficiency 1n any
school subjcet 1s measured by a well constructed test, 1t is
found that the abilitics of the different members of classes
of reasonable size vary approximately according to the
normal curve of distribution, and the range of abilities is
ordinarily very great These differences eannot be charged
to the school environment, they must be charged either to
dafferences 1n the effects of environment outside of school or
to differences in native capacities and tendencies. Both of
these undoubtedly have their influence so that it 1s a ques-~
tion of which ix more important. Numerous studies have
shown substantial correlations between capacity as meas-
ured by intelligence tests and performance 1n school work.
If native differcnces in emotional dispositions could be
measurcd so as to determine the relative strengths of curi-
osity, fear, and any other emotions closely related to work in
school, 1t 18 reasonable to assume that the total correlation
between native traits and results accomplished would be
greater On the environmental side parental influence is
mportant, but the evidence does not show 1t to be nearly so
important as differences 1n native capacity. Every teacher
1s acquainted with pupils who fail in spite of effort and in
spite of great encouragement on the part of their parents
It 1s unpossible for a pupil to pass a subject fairly without
reasonable capacity, but 1t 1s possible and often happens
that good students are such 1n spite of very discouraging
home 1nfluences So important has the factor of differences
1n native intelligence been shown to be that we are classify-
ing cluldren on the basis of intelligence scorcs. On the
other hand, we have not found 1t profitable to measure home
and other environmental influences and use those results as
& basis of classification. Every known method of instruc-
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tion and every plausible environmental influence have been
tried on subnormal children in the effort to cause them to
get a good understanding of school work, but ho set of
environmental factors has yet been discovered which will
gerve as an effective substitute for native capacity. If,
however, the capacity 1s there, it is ordinanly a much
simpler matter to supply the environmental stimuli neces-
sary for learmmng 1In the light of recent experimental work
with mental tests, all of our busy activity over methods and
devices 1 teaching—however umportant these may be—
seems of shght importance 1n comparison with the factor
of the intelligence of the cluldren taught.

Practice and Indwvidual Differences

A third line of evidence as to the effect of environment 1s
found 1n the studies of the cffects of practice of a function
on the degree of individual differences in that function
As we know, the practice of a function mmproves 1t It
seems, then, at least possible that a considerable part of the
differences observed 1n individuals may be due to the cffects
of practice However, when a given group practices on a
function, it is found 1n general that the best ones to begin
with make the greatest improvement and the poorest ones
make the least improvement. Practice then mereases 1n-
dividual differences W hile this shows that some differences
are influenced by practice, 1t also shows that there are
mportant onginal differences before practice 15 begun,

Colleges Attended by Great Scientists

A fourth hne of evidence on the effect of environment 1s
found i Cattell’s study of the colleges attended by great
men of science Cattell (1906) finds that great scientists
are quite as likely to have been educated 1n a small college
as 1 a large college such as Yale or Harvard It maght
seem that being educated in a smaller college would be a
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handicap, since the environment would theoretically, at
least, be inferior from a scientific standpoint. The present
writer is not at all convinced that the atmosphere of a
large college 18 more permeated by scholarly ideals than
that of the small college, but, be that as it may, the college
attended has no particular effect on the result. Teachers
are sometimes 1nclined to take undue credit for the success
of their students. The true view would appear to be that
i graduate work excellent teachers, or at least scholars,
select excellent matcrial to work on and so get better results.
It is by no means safe to say that the results are in any
unusual degree due to the teacher’s own efforts. The chief
function of the teacher would appear to be to introduce
the student to the material of the course or subject. Ten
different teachers of chemistry will present about the same
things 1n a given course and apparently the personality of
the teacher and the methods used are of shght moment
compared with the native capacities and dispositions of the
students.

General Conclusions

The conclusion of all this appears to be that environ-
ment, 1ncluding education, presents a varied lot of stimuli
to the individual From these stimuli each individual sclects
some and 1gnores others according to his native tastes and
capacities Environment 1s unable {o produce increases in
capacity, but environment does make great differences in
the connections made 1n the nervous system. All knowl-
edge, all skills, all habits, all customs, and all sentiments
and ideals reflect the influence of the environment Perhaps
the most conspicuous example of this 1s found 1n the sociali-
zation of the individual. Each individual gives little to
society; from it he receives much., This includes the
language, the manners, the ideas, the ideals, the rehgion,
the customs, the conventions, the fashions, and the accumu-
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lated folk lore or knowledge of the people among whom
the child is reared.

As long as the environmental agencies, including the
schools, attempt to produce speeific connections in the
nervous system, to impart specific knowledge and skills,
success will follow 1n proportion to the degree of intelligence
of the pupils and to the time and cffort spent, but when the
environmental agencies start to improve the mind or 1in-
crease the intelligence or the reasoning power of children,
the result will be faillure Environment molds but 1t does
not create. Nihul ex nahilo.

BiBLioOGRAPHY
Suggested Readings

Coxnkuin, E G —Heredity and Environment (5th ed , Princeton,
Princeton University Press, 1923), pp 213-256

Evpenrron, ErHEL M, and PrarsoN, K —The Relative Strength
of Nurture and Nature (2d ed, Chicago, Umversity of Chi-
cago Press, 1915)

Houmrs, 8 J—Trend of the Race (New York, Harcourt, Brace,
1921), pp 269-324

Keniey, T L —“The Influence of Nurture upon Native Differ-
ences” (New York, Macmllan, 1926)

Ross, E A —Socwl Psychology (New York, Macmillan, 1908),
pp 94-274

Tuornping, E L —Educational Psychology, Vol 3 (New York,
Teachers College, 1914), pp 281-314

THorNDIKE, E L, BT AU—The Measurement of Intelligence (New
York, Teachers College, 1927), pp 433-462

Other References

ApLErR, A—The Practice and Theory of Indundual Psychology,
trans by Radin (New York, Harcourt, Brace, 1924)

ANoNymous —“Parents of Great Men,” Journal of Heredity, Vol.
8 (1917), pp 400-408



"THE EFFECT OF ENVIRONMENT 215

Branton, 8—“Mental and Nervous Changes in the Children of
the Volksschulen of Trer, Germany, Caused by Malnutn-
tion,” Mental Hygene, Vol. 3 (1919), pp 343-386

BurnuaM, W H-—The Normal Mmd (New York, Appleton,
1924)

CarreLy, J McK —“A Statistical Study of American Men of
Science,” Science, N 8 Vol 24 (1906), p 792,

CuarmaN, J C —“Statistical Considerations 1n Interpreting the
Effect of Trammng on Individual Differences,” Psychological
Revew, Vol 32 (1925), pp 224-234

Corron, H A-—The Defectwe, Delinquent and Insane (Prince-
ton, Princeton Umversity Press, 1921)

Craig, W, and BeLkIN, M -—“The Prevention and Cure of Rick-
ets,” Scientific Monthly, Vol 20 (1925), pp 541-550

Crew, F A E 1923 —“Complete Sex Transformation i the Do-
mestic Fowl,” Journal of Heredity, Vol 14 (1923), pp 361-2.

CunningraM, J T —Hormones and Heredity (New York, Mac-
mullan, 1921)

Ewus, H H—A Study of British Genws (London, Hurst and
Blackett, 1904)

Famreunp, D, vr aAL—“Twins,” Journal of Heredity, Vol 10
(1919), pp 387-432

Foster, J C—“A Case of Intellectual Development Despite En-
forced Seclusion,” Jowrnal of Apphed Psychology, Vol 3
(1919), pp 167-171

HamwmEerr, F 8 —“Thyroid Gland and Development,” Journal of
Heredity, Vol 14 (1923), pp 201-296

Hownes, S J, and Winson, I —“Age of Parents and Order of
Birth m Relation to Longevity of Offspring,” Journal of
Heredity, Vol 16 (1925), pp 47-50

Huxiey, J—“Ductless Glands and Development,” Journal of
Heredity, Vol 13 (1922), pp 349-358, Vol 14 (1923), pp
3-11

Jones, W F —“The Problem of Handedness in Education,” Pro-
ceedings of National Education Assocuation (1915), pp 959-
963

MacCatrvm, W G-—Textbook of Pathology (Philadelphia,
Saunders, 1916)

Marston, L R—“The Etwology of Mongolism,” Psychological
Chme, Vol 16 (1925), pp 135-140

Peaxs, A G —Perodic Varatwons i Efficiency (Baltimore, War-
wick and York, 1921).



216 INDIVIDUAL DIFFERENCES

Prmars, R, and ParkEr, S8 —“Experimental Studies on the Dura-
tion of Life,” American Naturalst, Vol 58 (1924), pp. 193-
218.

Pmarse, A S —“The Effects of Environment on Amimals,” Ameri-
can Naturahst, Vol 56 (1922), pp 144-158

PrarsoN, K —Nature and Nurture The Problem of the Future
(London, Cambridge Umiversity Press, 1910).

On the Handwcapping of the Furstborn (London, Univer-
sity College, 1914)

PoreENOE, P —“Twins Reared Apart,” Journal of Heredity, Vol.
13 (1922), pp 142-144

Repriewp, C L —Great Men and How They Are Produced (Chi-
cago, privately published, 1915)

Reep, H S—"“The Rate of Growth Following an Imtial Period
of Suppression,” Amerwcan Naturahst, Vol 55 (1921), pp.
539-555

Reep, H B—“The Effect of Traming on Individual Differences,”
Journal of Expertmental Psychology, Vol 7 (1924), pp. 186-
200

Rice, J M —“Educational Research A Test 1n Arnthmetic,”
Forum, Vol 34 (1902), pp 281-297

“Educational Research Causes of Success and Failure
m Arithmetie,” Forum, Vol 34 (1902), pp 437-452

“The Futiity of the Spelling Grind,” Forum, Vol 23
(1807), pp 163-172, 409419

ScHrAPP, Max G —“Mongolism a Chemical Phenomenon,” Jour-
nal of Heredity, Vol 16 (1925), pp 161-170

Starcu, D —Educatwnal Psychology (New York, Macmillan,
1919)

Strong, E K —Effects of Hookworm Disease on the Mental and
Physical Development of Children,” International Health
Commussion, Bulletin No 3 (Rockefeller Foundation, 1916)

THorNDIKE, E L —“Mecasurements of Twins,” Columba Contri-
butwn to Philosophy and Psychology, Vol. 13 (1905).




CHAPTER IX
AGE DIFFERENCES IN MENTAL TRAITS

Growth as the Development of Hercdwtary Traits

With increasing age during the period of growth the in-
dividual shows two kinds of changes: changes due primarily
to the growth and development of 1nnate characteristics, and
changes due primarily to the effects of environment and
experience In the same way, during the period of involu-
tion or senescence there are the separate influences of inhen-
tance on the onc hand and of environment and cxperience on
the other. In the present chapter we are concerned pri-
marily with the former, or the innate set of factors; but we
shall also pay some attention to the latter, or environmental
mmflucnces. Actually, of course, both scts of factors co-
operate 1n producing the characterstics of the individual.

Growth and developmental changes 1n some of the lower
ammals are more striking than in man. In the insects we
have the egg, the larva, the pupa, and finally the adult.
In amphibians, such as the frog, we have an intermediate
tadpole stage between the cgg and the adult In such cases
the adult may be but hittle hke the preceding stages. A
consideration of thesc cases 1s useful 1n helping us to under-
stand the mmportance of inherited tendencies 1n growth and
development Because of the great similanty of the human
mfant to the adult, we are 1n danger of assuming that the
infant 1s only a mimiature adult and that the changes that
do occur are due mostly to the environment. But such is
clearly not the case. In man as in the lower forms cited,
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the innate characteristics of the germ plasm are gradually
unfolded with advancing age The full mental and physical
development is rcalized only at the cnd of the period of
adolescence. The development of the beard and the change
in the voice of the male are examples of the late maturing
of hereditary traits. It will be recognized also that ordi«
nary differences in the environment do not make significant
differences 1n these trarts. The same is very largely true
of other innate characters. As long as the minimum essen-
tials 1n the way of food, air, cte, are provided and as long
as the organism 1s protected from scrious injury, growth
follows the course predetermined by the organization of the
germ plasm  Our chief problem here 1s, then, the deter-
minmng of the naturc and extent of the changes 1n specific
characters during the growth period

The changes 1n old age leading to death are less under-
stood, but it seems that even death must be regarded as a
natural termination of processes which are inherent in the
organism

Mental and Physical Development

Mental growth cannot be weighed or measured 1n the
same way that plysical growth can and we do not know
s0 much about 1t as we do about physical growth Since
mental growth 1s commonly thought to be closcly related
to physical growth and perhaps to follow the same kind of
laws, 1t will be uscful to consider the phenomena of physical
growth before attempting to study the more difficult ques-
tions of mental growth It must not be assumed, of course,
that growth of the body will be accompanied by a parallel
and sunilar change in mind The physical giant 1s not
necessarily a mental giant Before birth, body growth goes
on at a very rapid rate, but we do not eredit the foetus with
having a mind at all. It is only the physical basis of mind
that 1s growing.
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PHYSICAL GROWTH

On the physical side there are certain outstanding dif-
ferences between the infant and the adult. The nfant is
much smaller and much weaker. Also he 1s not propor-
tioned as an adult. He has a relatively large head and
relatively very short and undeveloped legs. When we follow
the growth of the infant to adulthood, we note a very rapid
but unsymmetrical growth during the first year of life with
a gradual slowing down in the rate until about the tenth
year, when another acceleration takes place which again is
followed by a slowing down of growth and finally by its
termination with the assumption of the adult state. In
describing these growth changes we shall i this chapter
confine ourselves to a discussion of general growth changes
and shall 1llustrate them by data on the growth of boys only.
Sex differences 1n growth will be discussed 1 the next
chapter,

A dctailed discussion of physical growth is not intended
here A very large number of measurements of growth
have been made m different countries by numerous mves-
tigators and the detailed discussion of these would take too
much space and is not necessary for our purposes. The
available measurements, furthermore, are open to criticism
on a number of grounds. When made on children of dif-
erent ages and the different ages are compared, 1t 1s by no
means certain that the norms found for a group of 15-year-
old children represent what a group of 6-year-olds will
become. Elmination from school will cause the higher
figures to be based on a somewhat different group of cases
from what the earlier figures are based on This probably
has but httle effeet on the norms for height and weight, but
we do not know exactly what the effect is Statistical
studies of growth are open to the further objection that they
do not show individual vanations in growth. Until re-
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cently little attention has been given to questions of varia-
tion The earlier tables simply give the norms or averages
of each age group without giving any measure of variability.
It must, however, be recogmzed that great differences in
rate of growth and in time of maturity exist Another
difficulty 1n studying growth 1s found in the fact that size
and function do not necessarily go together, though probably
very little error 1s introduced on this account when dealing
with averages

Growth w Hewght and Weight

Figure 28 presents the curves of growth in height and
weight for boys A study of the chart shows that growth
15 not at a uniform rate. During the first 3 years growth 1s
very rapid. During the first year the weight at birth 1s
trebled and thereafter the rate of growth decrcases with age
At the age of about 10 years there 18 a slowing down 1n the
rate of growth which 1s followed by a period of very rapid
growth from about 12 to 17 Growth 1n height and growth
1 weight are not at the same rates. Growth in height takes
place first and 1s followed by growth in breadth and m
weight,

Detailed studies of growth show that there are seasonal
varations 1 growth and that growth 1s by parts. Growth
in height takes place most rapidly from April to August and
is followed by a period of minimal growth from August to
November Weight, on the contrary, increases most rapidly
during August and September and least during May, June,
and July Rapid growth in height 1s followed, as stated
above, by growth mn weight. The growth processes are,
thercfore, 1n no sense symmetrical.

Growth of Internal Organs
The Iiver 1s a good indicator of the metabolic condition
of the body and is especially important because 1t stores
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up sugar to be used for muscular energy. The growth curve
for the liver shown in Figure 29, is very interesting. The
rapid growth of the first 3 years slows down and there is
relatively httle growth from 6 to 9. From 12 to 15, how-
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F1a. 28—GROWTH CURVES FOR THE BRAIN, FOR HEIGHT, FOR WEIGHT,
AND FOR STRENGTH OF GRIP

The ordinates are in per cents of the adult measurement n each
case. The values for the upper pait of the bramn growth curve have
been smoothed (Based on data collected by Tyler from different
sources )

ever, there is a rapid increase 1n rate which continues to the
end of adolescence.

The growth curve for the kidneys (see Fig. 29) shows
the usual early rapid rate followed by the pre-adolescent
retardation and the adolescent acceleration.

Growth of lung capacity does not fluctuate so much as
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does growth of some other organs, but the general form of
the curve is the same as usually found.

The hecart shows a decreasing rate of growth during the
first 6 years, then an increasing rate which slows down on
the approach of maturity.
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Fra 29 —GrowTH curvrs oF THE (1) XNEY, (2) LIVER, (3) HEART,
AND (4) LUNG CAPACITY

The ordmates are m per cents of the adult measurement mn each
cuse  The values for the kidnev and for the heart have been
smoothed (Bascd on data from Tyler,)

Growth of the Bramn

The head 1s at birth relatively the largest part of the
body and its rate of growth 1s also most rapid so that it is
the first part of the body to reach its adult size. When the
boy enters school his head 18 nearly as large as a man’s,
though growth continues slowly apparently through adoles-
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cence. The brain differs from the other parts of the body
in that the nerve cells apparently must reach their full size
before functioning very much or at all, while the other
organs function efficiently when the cells are smaller in size
and fewer in number. The increase in brain size after the
third year is due neither to increase in number nor in size
of the nerve cell bodies but to an increase in the fibers and
especially in the thickness of the myelin sheath. This latter
process appears to continue for a good many years, until
the age of 40 or 50 years perhaps in brain workers, The
most important growth changes in the brain after 12 years
are, in addition to the myclin sheath, in growths of nerve
endings and in internal organization, but these make no
difference in the cxternal appearance of the brain.

Rates of Growth of Different Organs

A comparison of the different growth curves in Figures 28
and 29 demonstrates clearly that different organs grow at
different rates at the same time as well as that the same
organ grows at different rates at different times. Uniform
growth at a fixed rate 1s not found.

MENTAL GROWTH

With the development of mental tests it has become
possible to measure mental growth as never before. Since
mental growth cannot be seen as can physical growth, it was
quite natural that even scientific men should differ widely
in their conclusions regarding it. And the differences are
still with us because our methods of mental measurement
are still far inferior to our methods of physical measure-
ment. Two kinds of measyrements are available on mental
growth: measures of general intelligence and measures of
specific mental capacities. We shall discuss the results of
the general intelligence tests first.
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Age and Intelligence

At the present time there are two distinet varieties of
tests when these are considered on the basis of the method
of determining age standards: those of the Bmet type
having the tests arranged by ages, and those of the point-
scale type in which the separate items of a test are scored
on a point basis and 1n which age norms are determined by
the average number of pomts made by children of a given
age on a test. Both of these types of tests aim to give a
quantitative statement of changes 1n mtelligence and both
are used as a basis for predicting the future development of”
the children tested. For tlus purpose the Binet system has,
however, a serious defecet  Sinee the tests are arranged by
ages, there is nothing whatever to indicate the absolute
difference between different ages. We cannot tell whether
the mental growth from 4 to 5 years 1s absolutely more or
less than the mental growth from 14 to 15 years. All we
know is that an average child of 4 years 1s able to do certain
exercises and that when he is 5 he will ordinanly be able
to do certain other excrcises. Likewise, growth from 14 to
15 consists 1n the improvement 1n the ability to do certain
things; but, when we designate the improvement from 4 to
5 as an increase of 1 year in mental age, we cannot be sure
that the year of mental age in that case is the same as the
year of mental age in passing from 14 to 15. The Bmet
method is thus appropriately termed a quahtative method
of measuring intelligence rather than a quantitative one.
Though the writer appreciates that this statement would
be objected to by many DBinet testers, it 1s necessary to
mantain that the Binet scale 1s not properly a quantitative
one, because a really quantitative scale presupposes some
standard or absolute scale, and that the Binct system does
not give. It 1s thus distinctly hmited 1n 1ts appheation to
quantitative studies of the growth of intelligence.

The attempt to apply the Binet method to quantitative
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predictions of growth has made it necessary to make certain
assumptions regarding the quantitative aspect of mental
growth, because the method is not in itself adapted to
making such determinations. Thus in order to predict on
the basis of the 1.Q, Terman in 1916 assumed mental
growth at all ages to be quantitatively equal up to 16 years
and that it then suddenly stops He probably would not
have stated the matter just that way, but the method of
using the L. Q. required such an assumption On this basis
the growth curve becomes a straight line as illustrated in
Figure 30 It should be noted, however, that, whenever
growth of any kind has been measured by any absolute
scale, a straight-line graph has never been found; and from
the nature of the case it 18 very unlikely that such rectilinear
growth will ever be discovered.

In practice it is found that the application of Terman’s
assumption to average children at early ages works fairly
well, but that it falls down when apphed to inferior or to
superior children or to average children at later ages. Doll
showed that the 1.Q. of defcctives does not remain constant
but that there is a decreasing rate of growth with advancing
age. Others have shown that in the case of superior children
there 18 an mcrease in I Q. with advancing age; the greater
the deviation of the IQ from the normal, the greater the
error of prediction. It is not entirely unjust to say that the
1 Q. is accurate only where it 1s not needed, i e, in case of
the average child Studies of both the inferior and the
supertor groups show that the assumptions both of constant
growth rates and of uniform arrest at 16 years are invalid.

The studies of mental growth by means of re-tests of the
same children with the same tests over a period of years are
unsatisfactory because of the difficulty mentioned above
and because of the further fact that the giving of a test
affects 1ts value for futurc applications. Inferior children
usually profit but little from such tests, but superior ones
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may profit a great deal. In neither case do we know exactly
what the effect of re-testing is.

‘We shall not further criticize the Binet method at present,
but it should be evident that results secured by it are dis-
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Fi1c 30 —HYPOTHETICAL GROWTH CUKVES,

The straight hne shows the kind of growth assumed 1 customary
calculutions of the 1Q by dividing the mental age (M.4) by the
chronologieal age (CA) The curvilinear graph 1s an cstimated
mental growth curve and is intended to agree more closely with
physical growth and with the rcsults of pont scales

tinetly hmited in value for the quantitative study of mental
growth. For the intensive study of particular cases the
Binet method is indeed of great value: 1t 1s the conclusions
drawn from certain assumptions to which the wnter objects.

The point-scale tests whether in the form of individual
tests, as the Yerkes pont scale, or in the form of a group
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test, as the Army Alpha, are to be preferred—indeed some-
thing of this kind is a necessity—for studying in any
accurate way the growth of intelligence; although re-
tests by means of these tests are open to the same ob-
jections to which re-tests by means of the Binet tests
are subject.

Figure 30 shows the general form of the growth curve
secured by the application of point scales to the study of
the growth of intelligence. This differs considerably from
the theoretical straight line assumed by the Binet testers
in calculating intelligence quotients.

The norms given for the various point scales cannot be
accepted as entirely accurate comparable measures of the
mentahties of children at different ages. There are two
reasons for this. We cannot be sure that the value of points
is the same throughout the scale. One part of the scale may
be relatively more dufficult than another. The scecond reason
18 that age norms for group tests are usually based only on
the children who have reached grades where they can be
supposed to be able to read. This eliminates the lowest
grades of intelligence. And at the upper end of the scale
climination from school affects all mental-test standards.
The children of lower mentality have been eliminated with
the result that the norms are based on a superior and, hence,
non-representative group. There are no norms avaiable
that can be said to represent fairly the average changes in
intelligence with age. They rcpresent rather the school
population.

Age and Psycho-motor Functions

Thus far we have dealt with the problem of mental growth
from the standpoint of the intelligence tests now in general
use. The results from them are for general intelligence. It
will now be convenient to analyze the problem of mental
growth in somewhat greater detail. For that purpose we
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shall consider the results of studies of the improvement with
age of various psycho-motor functions,

There is considerable difference in the effect of maturity
on the sensory capacities. Sensitivity to pain and the fine-
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Fia. 31 —GROWTH OF ABILITY IN TAPPING AND IN THE DISCRIMINATION
OF WEIGHTS.

The curve for tapping shows the number of taps made by boys
of different ages mn 5 seconds. The curve for muscle scnse shows
the amount of error mn judging the difference mn weights. Both
:}uxl-ges have been smoothed. (Based on data from Thorndike after

11bert )

ness of two-point discrimination decrease with age prac-
tically up to the time of full matunty. Pitch disecrimination
appears to reach its full development at a relatively early
age. Some children of 5 years do better in this respect than
the average adult. Most of the sensory capacities, however,
improve with age. Figure 31 shows the improvement of
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muscle sense as involved in the discrimination of lifted
weights,

Motor capacities of all kinds improve with age. The
improvement in tapping as an example is also shown in
Figure 31,

Suggestibility appears to differ from most other psycho-
motor traits in that it first increases and then decreases.
When two equal weaights are of different sizes, there is a
tendency to overestimate the weight of the smaller one.
Taking this as a measure of suggestibility, it is found that
suggestibility increases to the age of 9 years and then de-
creages until maturty.

Interesting results of the study of mental growth are given
by Pyle Tests for substitution, logical memory, rote
memory, cancellation, free and controlled association, and
invention were given to children of ages from 8 to 18 and
norms for each age and for adults were determmed. A
general mental growth curve bascd on all of these tests
is shown in Figure 32.

The study of the growth of particular capacities leaves
no doubt that mental growth, hike physical growth, is not
symmetrical but is by parts and 1s variable in rate at
different ages. Such studics also seem to show a continued
increase in capacity until at least beyond the age of 18
years, but this may well be due to chance sclection of
cases studicd or to transfer of training or both rather than
to real mental growth. In any case, the assumption that
mental growth stops at 16 years is very probably incorrect.
Kuhlmann eoncludes that even mental defectives grow men-
tally after 16, though this is contrary to Doll’s results.

When group mental tests such as Army Alpha are given
to students of different ages and diffcrent grades or years
of work, an increase in the average scorc is found at least
until the junior or scnior year in most colleges We are not
justified, however, in concluding that all of the difference
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found between the different ages is due to differences in
mental growth., Some of it is due to the elimination of the
poorer students from school. The remaining difference is
due to growth or to the transfer of training The writer
(1925) has studied this problem among the students of the
Knoxville, Tennessee, High School. In Apnl, 1921, all of

Pointe
40 4
30
201
- —— Age
a8 10 12 14 16 18 Adult

Fia. 32—THB CURVE OF MENTAL GROWTH AS DETERMINED BY COMBINING
THE RESULTS OF 7 TESTS (After Pyle)

the students were given the Army Alpha Test. The results
were kept until all of the classes had graduated and norms
were then determinced for the members of the original four
classes who remained to graduate. This made it possible to
compare the freshman class as a whole with the part of it
that graduated m 1924. The median score of those who
graduated at that time was 1008, while the median score
of those who did not graduate then was 89 2. While there is
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considerable overlapping in the two groups, the average of
the graduating group 1s distinctly above that of the group
that did not graduate. This demonstrates the necessity of
allowing for ehmination mn attempting to estimate mental
growth by comparing age norms as ordinarily dctermined.
However, in this study, after allowing for elimination, there
was evidence of some mental growth after the age of 16
years The wniter (1926) has also compared freshmen and
seniors 1 Syracuse University by means of the Miller and
Cooperative tests This study has shown that, after allow-
ing for ehmination, there 1s improvement 1n the senior scores
as compared with the freshman scores in some of the more
hngustic tests though not m the others The safest mnter-
pretation of tlus result seems to be that the improvement
is due to transfer of training rather than to mental growth.
If this 1s the case, 1t may possibly be that part or all of the
apparent mental growth in lugh-school students after the
age of 16 years 1s also due to transfer of training.

The Mental Age of the Average Adult

There remains the puzzhng problem of the final level
reached by the average citizen When it was assumed that
mental growth stopped at 16 years and that the avcrage
citizen kept on growing until that age, the average mental
age was said to be 16 ycars We have already seen that
due to the nature of the Binct scale the term 16 years of
mental age is an uncertain quantity, It cannot be con-
sidered erther twice the mentality of the average 8-year-old
child or 4 times that of the average 4-year-old child In its
assumed form 1t was supposed to be that but actually was
not Two conclusions that now appear true have over-
thrown the former idea regarding the mentality of the
average citizen These are the demonstration that mental
growth as measured by the tests continues after 16 years
and that the tests placed in the 16 year or “average Adult”
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level by Terman are too difficult for the average citizen.
The most important evidence of the latter statement is from
the Army tests. Terman himself admits that his estimate
was probably too high, though he declines to accept the
result of the Army tests at face value. A sccond hne of
evidence is from the tests of college students. The average
score made by college students on the Stanford Revision is
usually from 17 to 18 years. Onc group of 60 sophomore
psychology students examined by the writer had a median
mental age of 17 years and 5 months. For some few the
scale was not diufficult enough, though for most 1t was. The
median 1s, therefore, approximately correet. On the basis
of caleulating the I1Q of adults by using a chronological
age of 16 ycars, this would give a median 1 Q. of 109. Ac-
cording to Terman's estimate nearly 25 per cent of the
general populatior have IQ’'s of 109 or above College
sophomores, according to this, would not be a very selected
group This 1s contrary to too much cvidence to be seri-
ously considered If, however, we use 13 years, the Army
result, in figuring the 1Q, the IQ of the college students
becomes 134 This would indicate that the college students
are drawn from the best 1 or 2 per cent of the population
This 1s perhaps a bit extreme, and 14 years would perhaps
be better This would give an I Q of 125 for the average of
the college group This 1s probably about correct We
conclude, then, that in terms of the Binet scale the average
citizen probably reaches a mental age of about 14 years,
but that he reaches this level at a later chronological age.
At what age we cannot say. The writer's guess 1s about
17 years.

Individual Variations mn Mental Growth

In physical growth 1t 1s known that there are very great
individual variations in rate and time of growth Some
children reach the adult size early and others reach 1t late.
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Asa rule, perhaps, the below-average cases mature earliest
and the above-average ones latest, but this is by no means
without exceptions. How much variation of this kind exists
in mental growth we do not know The tendency is for the
lower-grade cases to complete their development earlier
and the higher-grade cases later, but it appears possible
that very superior mentality may also reach full maturity
early. At present we are not in position to answer the
question.

The Fulure of the IQ.

The I Q has been of very great value, but it is now found
to be subject to crrors of a kind that distinctly lumits its
usefulness and makes very difficult its ealculation in the
exceptional cases where 1t 1s most needed. To simplify the
calculation of the I Q. and to avoid the errors of the present
methods, the writer has for several years used a chart similar
to that shown in Figure 33. When this 18 made on cross-
section paper, 1t 15 nccessary to read from the chart only
the final mental age expected Errors in arthmetic are
avolded. Before such a chart can be put in permanent form,
however, it will require very extensive experimentation.
And this should be done with point-scale methods rather
than with the Binet, though the same plan may also be fol-
lowed with the Binet, but with less satisfactory results

The growth curves for different capacitics are not cxactly
the same Sensory capacities mature earher than asso-
ciational capacities There 15 a difference between different
sensory capacitics and presumably between different associ-
ational capacities mn time of maturing When, therefore, a
general mntelhigence test 15 made, the exact form of the
growth curve found may depend on the elementary functions
involved A general intelligence test 1s only a group of tests
representing various rather specialized capacities The ca-
pacities tested by different intelhgence tests are not the
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same. This is shown by the fact that the correlation of dif-
ferent tests with particular subjects 1s not the same. One
test gives a better correlation with scientific subjects or with
specific scientific subjects and another test correlates better
with the languages. It is thus not improbable that growth
curves for differcnt tests of general intelligence may be
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somewhat different This may be m part the basis of some
of the differences 1n conclusions that have been reached by
psychologists on the final level and time of arrest of mental
growth

It should be further noted that the tests of general intelli-
gence are not 1n reality cven attempts at a general survey of
intelligence. No attempt 1s made to test special capacities
for music, painting, social adjustment, and mechanical
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abilities. Special tests, it is true, have been developed along
these lines; but they are not included 1n the tests called tests
of general intclligence, and such a designation should, there-
fore, be understood to mean tests of general school intelli-
gence, for such they are, being based primanly on adjust-
ment to school requirements with especial emphasis on
lingwistic abihties.

The chart presented is, therefore, intended to represent
school capacities rather than a gencral average of intelli-
gence. What 1s needed 15 a detailed study of growth of
special capacities mvolved 1n the different kinds of work.

GROWTH OF EMOTIONS AND CHARACTER TRAITS

The discussion of mental growth based on tests and
measurements 13 Iimited mostly to sensory, motor, and in-
tellectual traits It does not adequately take into account
the development of the emotions and of character For a
discussion of such things we must turn to the more general
studics of child development Much work has been done 1»
this field, but we shall confine ourselves to a summary of
some of the conclusions of two writers, Kirkpatrick and
MecDougall.

Kirkpatrick’s Sz Periods
Kirkpatrick divides growth into 6 periods as follows:

Age 1 year, pre-social period

Age 2 to 3 years, period of mmitative socialization
Age 4 to 6 years, period of mdividualization

Age 7 to 12 years, period of competitive socialization
Age 13 to 18 years, period of early adolescence

Age 19 to 24 years, period of late adolescence

[ XYY L

The development of character and personality depends on
the development of interests and sentiments and these in
turn depend on the development of the mstinets and emo-
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tions. Intelligence and higher interests give place to the
more fundamental biological needs and it 1s only when the
more essential interests are satisfied that the higher intellec-
tual interests dominate consciousness Hunger and pain in
the child will drive out all other interests, but when these are
elimmated conscious activity quite naturally flows into other
and higher channels, 1f interests along such hnes have been
bult up. During the first or pre-social period the develop-
ment of sensory and motor capacities takes place rapidly
and the child responds to persons in an objective way Most
important 1 this period, however, are the growth and
development of the body

During the second period the sensory and motor develop-
ment continue rapidly, but there 1s much greater develop-
ment along intellectual lines The ability to understand and
use spoken language develops rapidly, and the child comes
mnto closer contact and understanding with the peaople about
him. Hec becomes more sensitive to the atiitudes of his
assoclates, 1 ¢, he 1s developing a social consciousness dis-
tinet from his consciousness of the external world By the
end of the period, the child has absorbed a great deal from
his social environment 1 the way of language, customs, and
habuts,

In the third period the child becomes relatively less soeial
and more mdividualized, 1 ¢, mdependent While 1n the
former period he was rarely satisfied when alone, he now
finds satisfaction 1 1ndependent activity and will often
play alone with enjoyment Imagination and curiosity
develop rapidly and the child becomes a tireless questioner.
His outlook on the world 1s broadening and he secks in-
formation on all kinds of topies His questions about
scientific and religious topics are often hard to answer. Self-
assertiveness is strong and often contra-suggestibility takes
the place of the earher direct acceptance of suggestions
the child often questions things, because he is now thinking



AGE DIFFERENCES 237

more than in the earlier period and he sees relationships to a
much greater degree. By the close of the period the child’s
character has passed through its first formative stage and
further radical changes do not take place until adolescence.

In the fourth period, that of competitive sociahzation,
from 7 to 12 years imclusive, rivalry and competitiveness are
strong, and association with other children 1s necessary for
normal development. Undue development of the individual
in undesirable directions 1s best suppressed by contact and
conflict with other children of similar tendencies. Says
Kirkpatnick: “Only through companionship with those like
himself can the child learn the natural laws of sympathy,
ridicule, nivalry, ete., that always come into play whenever
human beings are associated with cach other’’?

Formal education now does much to aid in intellectual
development, and towards the end of the period many
children become ommnivorous readers, but probably, after
all, the greatest influence on the development of character
is excrcised by associates of the playground. The average
youngster at this age 1s influenced much more by the ex-
ample and opinions of other children than by his teachers.
The teacher’s opinion is, mn fact, often held very lightly
Chumming becomes prominent and gangs develop It 1s
largely through such influences that personality develops.
It is still essentially egoistie, and the codperative group
loyalty necessary for group games 1s still weak.

In the fifth or pubertal period there 1s a great awakening
of the imagination, great increase 1n the ability to do ab-
stract thinking, and especially a development of the sex and
social feelings with a great increase 1n altruism and coopera-
tiveness. The combined effect of the intellectual and emo-
tional awakening 1s seen 1n a great broadening of interests
and of the development of adult interests, especially mn sex,

*E A Kirkpatrick, The Indurdual wn the Making (Boston,
Houghton Mifflin, 1911), p 166.
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in religion, and usually in some vocation The child is be-
coming the adult. The transition 1s at times accompanied
by such emotional excitement and many emotional conflicts
and so has come to be called “the storm and stress period.”
At the end of the period the character and interests are
usually pretty well fixed It 1s particularly important,
therefore, that especial attention be paid to moral and
religious development at this time  Studies of history and
Iiterature contribute particularly to moral development and
studies m science stimulate the development of thinking
The hiterature on this period 1s very extensive and the reader
must be referred to 1t for a more detailed treatment of the
problems.

The final period of development is that of late adoles-
cence. It 1s usually characterized by less emotional stress,
though 1n some cases this does not hold Generally the
character becomes settled along lines alieady 1ndicated, but
m particular instances there 1s a change from radicalism
to conservatism, or the reverse, from religion to scepticism,
etec. These changes are hkely to be the result of previous
conflicts 1n the home or school In such cases the change 13
not s real as 1t seems, for i1t 1s sumply shifting from a tend-
ency that has been expressed to one that has been inhibited

After the age of 25, marked changes 1n character rarcly
occur and when they do are usually the result of most excep-
tional modifications of environment and cxpericnee The
adult usually takes up a particular mode of life, settles
down, and, as far as lus character 1s concerned, he remains
relatively fixed All of these characteristic changes, 1t
should be noted, oceur on the average earlier 1n girls than
1n boys, though there 1s much overlapping of the two groups.

McDougall’s Three Stages

An admirable analysis of the development of character
has been made by W. McDougall 1n his Social Psychology.
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To that the writer is indebted in that it supplies the basis
of the following discussion

Conduct may be classified into three levels according to
the degree of moral development of the individual. On the
lowest level conduct 15 of the reflex and instinetive variety.
It is controlled first by the satisfaction or dissatisfaction
resulting from actual attempts to act and later by the
anticipation of such results Amnimal behavior and the
behavior of infants arc mostly of this kind Such behavior
does not mvolve the existence of sclf-consciousness.

At a later stage of development the child and doubtless
the higher developed amimals become responsive to social
praise and blame, Conduct 1s motivated by the desire to
secure praise or to avord blame from associates. It 1s still
based fundamentally on the mnstinets and emotions, but the
soclal aspeet of the clhild becomes more developed and the
consciousncss of self appears and 1s affected positively or
negatively by blame Children under 12 and cven many
adults do not get above this level of conduct. What they
do 1s determined by their native tendencics modified by the
effects of pleasuie and pamn and by social approval and
disapproval “What will people say?” 1s, indeed, a powerful
determiner of conduct mn nearly all adults.

The third and highest level of conduet may come with
adolescence or 1t may not come at all, at least not to a great
degree. At this level conduet 1s based on 1deals supported
by the self-regarding sentiment A sentiment, 1t may be
said, 1s an attitude resulting from the orgamzation of both
emotions and ideas around some object or 1dea. Sentiments
are of three mamn classes: love, hate, and self-respect
Sentiments are not innate, nerther do they appear sud-
denly They are the result of growth and are based on the
experiences of the individual. After suffering many injuries
from a particular individual, a scntiment of hatred towards
him may be developed Likewise, as a result of a com-
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bination of experiences, a sentiment of love may be de-
veloped. Love at first mght, so-called, is in reality the
attachment of an already formed sentiment to a new object.
All sentiments, be 1t remembered, are the results of growth.
Not only may sentiments of love and hate be attached to
persons but also to other things, including 1dcas Love of
country 1s thus a sentiment resulting from the same process
of development as love of an individual Love of truth or
love of justice, ikewise, 1s the result of a process of develop-
ment They arc abstract sentiments and may 1nfluence one
to work for truth or justice at all times

The third sentiment, that of self-respeet, involves the
development through experience of a sentiment centered on
the self and 1nvolving ce1tain 1deas as to what the self stands
for. The sclf-regarding sentiment 1s normally a master-
sentiment and 1necludes within itself all other sentiments
It thus happens that when an individual has developed a
love of country, the love of country 1s a very real part of
his self and an insult to lus country 1s an insult to his
personality The highest level of conduct 15 onc 1n which
sentiments of love, truth, justice, etec, arc incorporated
within the self-regarding sentiment and exercise a con-
trolling influence on conduct so that what the mndividual
does 1s determined by those abstract i1deals. It 1s such senti-
ments that enable a man to become a martyr to a causc.
Self-preservation 1n such cascs remamns the first law of
nature, but 1t 15 preservation of the self as rated in the
self-regarding sentiment, which means the attachment of
much greater importance to the preservation of a reputation
for loyalty, courage, and honor than to the preservation of
life. When a person 1s actuated by such sentiments, he 1s
no longer controlled by “what will people say?” If he be-
lieves a certain course of activity nght, he follows 1t regard-
less of popular clamor. It is to this end that moral educa-
tion should work.
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In religious training, it might be noted, appeals are often
made to children and often to adults on the first level, t.e,
by threats and promises of bodily pains and pleasures.
‘With unintelligent men such a procedure is doubtless neces-
sary, but 1t should be recognized that 1t 18 of a low order as a
moral appeal. It mmvolves no real inner development of
moral character A man does not have to be morally im-
proved to be afraid of fire. Too infrequently 1s the attempt
made to secure right conduct by developing sentiments of
love for right. And yet it is only on this basis that it is
possible to secure a high level of moral conduct.

The decvelopment of sentiments takes place slowly
throughout the period of mental growth and the formation
of character 18 a process of forming and organizing senti-
ments. It 1s just here apparently that environmental
agencies may have their most important influence The
development of sentiments 1s, however, dependent on the
development of the emotions and on the development of
capacity for abstract thinking and so 1s limited by the
maturing of innate eapacities and tendencies

MATURITY AND SENESCENCE

Maturity

We are commonly inclined to assume that there is a long
period of maturity during which a man’s eapacitics remain
at a fixed level This does not hold when carefully ex-
amined Change is fundamental to all things biological:
what 13 not increasing 1s pretty surely decreasing The
change may be slow and insidious but none the less sure.
We should deal here, however, with speecifie functions rather
than with generalitics One function may be increasing
while another decrcases Capacity to recover from fatigue
appears to dechine practically throughout the whole hfe
period Endurance apparently increases until perhaps about
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35, when it begins to decline. Motor plasticity and power
of learning new codrdinations appear to decline after an
early age, and after 25 years really new coordinations may
be practically impossible.

On the mental side there is apparently less early loss of
capacity than on the physical side If one can trust the
opinions of some—and we have little more than opinions
to go on—it seems that facility in some mental activities
may continue to incrcasc until relatively late years, ie, 50
years or even later. This holds, however, only for brain
workers. The outstanding defect of maturity 1s the loss
of mental plasticity with the resultant imcapacity to develop
new pomnts of view This has becn emphasized by James
on theoretical grounds and is supported by the verdict of
history. New 1deas are the product of untrammeled youth
rather than of conventionalized maturity

Senescence

The term senescence 1s reserved m the minds of many for
a very old age—after 70 or 80 perhaps The fact remains,
however, that the average man does not live to such age
Physical and mental dechine or involution begins much
earlicr. The period from about 20 to about 40 represents
the real period of active manhood or womanhood. Before
20 is growth, after 40 1s decline Evidence and argument
are unnceessary to convince any observant and thoughtful
person that this 1s true in the physical field Consider the
professional ball players. If they survive to 40, 1t is
recognized that they are marked for carly retirement. The
same result is found in the military field Only com-
paratively young men can stand the strenuous life of a
hard campaign.

The fact of physical mvolution 18 known not only 1n the
decline in performances but in changes in body organs.
Some of the involutional changes 1 women are marked
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and are well known Smmilar though less acute changes
occur in men. The bramn does not escape this general
process. Neurologists have pomnted out that with advanc-
ing age there is a loss of nerve cells in the brain. The writer
(1919, 1920) has measured this quantitatively in case of
the Purkinje cells in the cercbellum. Beginming at about
the age of 40 years, though often earher, they begin to dis-
integrate and disappear. The same kind of process takes
place in the cercbral cortex, though it has not been ac-
curately measured. The most important evidence of change
in the cerebrum in sencscence 1s found 1n the decline in the
gross weight of the bramn, According to Boyd’s results
therc 1s an average loss of about 100 grams by the age of
75 years. This 1s almost certamly due in part to the loss
of cortical cells, their axones and myelin sheaths.

A further point of importance in interpreting old age is
the fact brought out by Pearl and others that length of life
is 1 a very important sense mherited This does not mean,
of course, that one inherits 22 or 57 or 94 years of life: it
means rather that we inherit inferior, mediocre, or superior
constitutions which will ordinarily make for short, average,
or long ives The tendency to disintegrate 1s apparently
inherent in the organism and 1t is mercly a question of
time before this happens. If 1t happens that the circulatory
gystem is the weakest part of the individual, death may
occur before any appreeiable mental weakening If the
nervous system 1s the weakest part, there may be marked
nerveus and mental disintegration before death  Great
variation 1n the nature and extent of the involution processes
in different individuals of a particular age is to be expected.

Mental measurements have not yet been appled to
enough people past 40 for us to be able to judge accurately
how test performances would compare at different ages.
We are, therefore, forced to base our judgments of mental
capacities during sencscence mostly on other data. The
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outstanding things seem to be a relative weakening of
memory, of originality, and of imitiative. Adjustments to
new ideas are made with inereasing difficulty or not at all.
Familar ideas are still managed 1n many cases with great
efficiency and very old people may do work of great dif-
ficulty and value 1n ficlds with which they have had con-
siderable experience

Beyond this general statement it does not seem wise to
go on the basis of our present information. It should, how-
ever, be clearly recogmzed that from a scientific point of
view scnescence presents problems quite as real and quite
as important as those of growth, The whole Iife eycle 15 a
unitary and ever changing process
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CHAPTER X
SEX DIFFERENCES IN MENTAL TRAITS

Man’s Clavm to Superiority

As Jastrow has pointed out, this 1s 2 man-made world.
And this characteristic of being made by man applies not
only to the roads, buildings, and maclunery about us; it
applies also to a considerable extent to our knowledge, our
opmions, and our art, including hterature. The history
and the scientific theories we read are for the most part the
expressions of men. And men are not gencrally noted for
their modesty when passing judgment on thewr own
abilities. It 1s thus not surpmsing, if indeed it is not to
be expected, that a survey of historical views on the question
of sex differences would show that men have been credited
with greater intellectual capacity than women  There
were few literary and scientific opponents of the idea of
masculine superiority, and so 1t rcmained an unproved but
generally accepted dictum until recent times

The maxim that might makes right may be offensive, but
in the long lustory of man there can be no question that
might has often prevailed and caused an erroneous 1dea to
be accepted, for a time at lcast, in preference to the correct
one Because of his superior brawn man has long imposed
hs will and his opimions on woman, and finding her weaker
physically he has considered her weaker mentally. Further-
more, the biological diffcrences between the two sexes have
m a measure forced women to be home-keepers while men
have been forced into a wider environment. This has
broadened man’s mental horizon by giving him more varied
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contacts and a wider assortment of information than that
possessed by the home-keeping woman And man has not
missed the opportunity of ascribing his broader knowledge
to a supposedly greater capacity for absorbing knowledge.
Furthermore, with the advance of civilization, specialization
has taken place in the work of men but not in that of
women. As this has developed, 1t has become necessary for
the boy to go through a period of tramning before entering
the work of his trade or profession. It has, in short, been
practically necessary to give the boys of the upper classes
an education. But in case of the girl the same has not
applied. The work of home-keeping has not reached the
pownt where it requires a period of technical traiming So
much 18 this true, 1n fact, that our educational system today
pays but little attention to the study of home-making as a
part of the curriculum for girls. Some, in fact, of our so-
called best colleges for girls offer nothing that will fit a girl
directly and speeifically for home-making As a result of
the difference in the practical necessity for educating boys
and girls, girls have almost umversally (excepting only the
United States in recent times) reccived less education than
boys and have been supposed to be less educable This
infercnee followed quite naturally, though not logically, the
observation of the fact of differences in actual accom-
plishment.

With the development of more cxact mental measurements
the claims of feminme inferiority have been received with
skepticism, and science has faled, as 1t so often does, to
support the opinions of the past

PHYSICAL SEX DIFFERENCES

Turning then to the scientific data bearing on the ques-
tion of sex differences, we shall first consider some of the
physical differences between the sexes
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Height and Weight

For comparative purposes it is best to take adult heights
and weights before the age of 25 beeause with increasing
age there is often an increase 1n fatty tissue which is of
no significance for our purposes. College students are prob-
ably somewhat above the average for the general population,
but probably the differcnce between the sexes is about the
same as for other groups The differences in height are
usually about 4 inches and in weight about 20 pounds.
There is some variation in different sections of the country
in the absolute measurements This 1s due largely perhaps
to differences in the nationality of the students North
European stock 1¢ usually somewhat taller than South
European stock

In addition to the difference in height and weight, there
18 also a difference in relative proportions. In women the
trunk is relatively longer and the limbs relatively shorter
than in men. This indicates that men have a more de-
veloped motor mechamsm, women a more developed vege-
tative one. This view 1s supported further by the fact that
there is a difference between the sexes in the relative
amounts of muscle and fat Men have more of the former
and women more of the latter It is this fact that makes
women better able to resist cold. The greater amount of
fat also makes them Lighter in the water These two face-~
tors are largely rcsponstble for their cxcellent showing as
SWimmers

It thus appears that the metabolism of women is more
anabolic while that of men 1s more katabolie. 'Women have
a relatively greater energy reserve than men and ean endure
more than men, except in the ficld of muscular activity,
where men have both more strength and greater endurance.
In such matters as going without food or sleep, however, and
still keeping on with their activities, women appear to have
greater endurance.
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Rate of Growth

Among the most interesting physical differences between
the sexes are the differences in rate of growth At birth and
as adults males are taller and heavier than females, but the
rates of growth are different  Girls grow more rapidly than
boys and mature carlicr Tlus difference begins to appear
more particularly at about the age of 9 years in girls when
a pre-pubertal acceleration in growth takes place In boys
this docs not occur until about 2 years later As a result
the differences between the heights and weights of the sexes
are reduced, and at the age of about 13 the girls are both
taller and heavier than boys of the same age. Girls con-
tinue to grow relatively more rapidly than boys and by the
age of 15 they are about 97 per cent of their adult height
and nearly 90 per cent of their adult weight Boys at 15 are
only about 92 per cent of their adult height and 76 per cent
of their adult weight These differences are brought out in
Figure 34

Brain Dcvelopment

Brain Weights —The average weights of the brain for men
and women given by different mvestigators vary consider-
ably. This 1s doubtless due partly to the impossibility of
securing a really average sampling from the general popu-
lation and partly perhaps to actual differcnces between
different populations studied The women whose brains are
removed and studied are probably in general somewhat n-
ferior to the corresponding group of men On the basis of
the results at hand, 1,400 grams for men and 1,250 grams
for women may be accepted as reasonably accurate. This
gives women a shightly heavier bramn than men when con-
sidered 1 relation to body weight

Head measurements by Portcus have been used to sup-
port a different conclusion. In eriticism of his results, how-
ever, we may offer in part the same kind of objections as
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has been offered against phrenology An adequate study
of the relation of brain size to head size on an unselected
group of women has ncver becn made and cannot under
present conditions be made Yet until we have such re-
sults, we arc not justificd in concluding much as a result
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F1g 34 —CGROWTH IN RLIGHT AND IN WFIGHT OF GIRLS AND OF BOYS.
(Based on data from Tyler)

of the study of head sizes. The skin, subcutaneous tissue,
skull, and cerebrospinal fluud are sufficiently variable in
thickness or amount to make impossible a safe inference
from head size to brain size until we have accurate measures
of these variables and especially of any average differences
between the sexes in this regard.

Brain weight must be considered in relation to body
weight to be at all sigmificant and, as stated above, when so
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considered the brain is as heavy or heavier in females than
in males. The skeleton in males 1s heavier than in females
and the fact that head measurements are found to be larger
in men than in women nced not be considered any more
geriously than the fact that measurements of the feet would
give a similar result.

Relatwe Size of the Cerebrum and Cercbellum.—The
writer (1920) has had occasion to review the scientific liter-
ature dealing with the relative sizes of the cerebellum and
cercbrum  Some anatomists, convinced of the intellectual
inferiority of women, have endeavored to support this by
comparing the relative weights of the cerebellum in men and
women. Their 1dca was that the cercbrum as the organ of
thinking should be relatively larger in men than 1n women
They accordingly claimed in some cases that the average of
large numbers of brain weights showed a relatively larger
cerebellum 1n women. A review of the various studies 1n
this field in several countries, espeeially England, France,
and Germany, shows, howcver, no significant difference 1n
the relative weights of the parts of the brain in the two
sexes The results of dafferent investigators vary, but an
average of these gives a value of about 108, 72¢, the cere-
bellum 1 both men and women averages about 108 per
cent of the weight of the encephalon.

It may be noted 1n passing that this same theory of a
relatively large cerebrum and a relatively small eerebellum
a3 an 1ndication of intelligenee was applied by Spitzka to
the difference between the brains of men of different levels
of intellgence  An actual comparison of cases, however,
shows no significant difference between mental defectives
and superior men 1n this respeet  Both show a rather wide
range of vanation in these ratios. There 1s, therefore, no
basis whatever for attempting to show that women are
less intelligent than men by showing a difference 1n the rela-
tive size of the cerebellum.
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Number of Neurones—In the last analysis, the question
of brain differences reduces itself to that of the number of
nerve cells and the degree of their development. Even if it
should be shown that men have relatively larger brains than
women, there would still remain the possibility that dif-
ferences in internal structure would kecp the two equal in
efficicney. Certainly tlis is the case with many individuals.
It could be true of the average difference between the sexes.
The writer does not think such a difference exists but sug-
gests 1t as a further reason for being cautious in drawing
conclusions from head sizes.

Nothing certamn is known as to differences between the
sexes 1n numbers of nerve cells. In the writer’s studies of
the Purkinje cells 1in the cerebellum a smaller number was
found in female bramns, but due to the character of the ma-
terial it is unsafe to elaim that this 1s a normal diffcrence.
If further studies showed this 1o be a real difference, the
interpretation of 1t would have to be in terms of the motor
rather than of the intellectual capacities of the sexes.

Our concluston is, then, that the study of the nervous sys-
tem has not yet supplied any satisfactory evidence for sup-
posing that either sex 1s more intelligent than the other.

Glandular Differcnces

Certain differences 1n the glands of internal secretions in
the two sexes scem fairly well established. Other differences
are plausible but not established First and foremost 18
the differential action of the testes and ovaries in deter-
mining the primary and secondary sex characteristies. It
should be recalled, too, that this difference 1n development
depends on the mheritance of an XX parr of sex chromo-
somes by females while males inherit an XY pair. This
will help us to understand how the destruction of the
ovaries 1n femalcs causes loss of female characteristics and
the development of masculine characteristics. The female
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is genetically a male plus certain factors that inhibit the
development of specific characteristics peculiar to the male
and cause the dovelopment of the female characteristics.
This point cannot be too much emphasized in dealing with
the biological differences beiween the sexes Male char-
acteristics, both physical and mental, are due chiefly to the
absence of certain determiners present in the female.

Of the other glands that are known to have an important
influence on mental life, the greatest known sex difference
is found in case of the thyroid Thyroid discase 1s more
common in women In experiments on lower animals the
removal of the thyroid has had a more serious effect on
the development of females than on the development of
mules. The thyroid undergoes certamn changes in preg-
nancy. Such facts tend to show that the thyroid is more
essentially a female organ. The greater activity of the
thyroid is one of the probable causes of the greater excit-
ability of women, becausc the effect of thyroxin on nerve
tissue is to increase its exertability, Tlus overactivity 1s
found to the greatest extent in exophthalmie goitre, which
is more frequent and more serious in women

The anterior mtuitary body 1s known to regulate the
growth of the skeleton and one might infer from this that
it 18 more active in males than in females There is some
evidence also to show that 1t stimulates the growth of the
nervous system. Any difference here 18 apparently in favor
of the male, while any normal difference in thyroid activity
appears to be 1n favor of the female.

It seems very probable that future rescarch will show
further differences in the relative importance of the internal
secretions of men and women, but at present we have httle
evidence to support the various guesses that are being made
in tlus field. As far as the evidence goes, it tends to sup-
port the idea that women arc somewhat more emotional
than men.
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Summary of Physical Differences

If we summarize the better known physical differences
between the sexes, we may say that men arc taller, heavier,
more muscular, and show less tendency to put on fat; there
is no certain significant difference in the nervous system;
specific diffcrences in growth are largely controlied by the
differential action of the sex glands, the thyroid 1s more
important in women, the anterior pitmtary is probably
more important 1n men; girls mature physically two or three
years earlier than boys.

HISTORICAL EVIDENCE ON SEX DIFFERENCES

Historical Achievemcnts of Women

Passing from the biological differences between the sexes
1t will be of some 1nierest to compare the historieal achieve-
ments of the sexes. How in comparison with men have
women acquitted themsclves? Some endeavor to answer
this question by comparing the achicvements of distin-
guished men with those of distinguished women. This
comparison we shall discuss later, but 1t is clearly an unfair
basis of arriving at the separate accomplishments of the
scxes, since only a fraction of 1 per cent of the total
groups are considered n such a classification. The real
question is. What is to be recorded to the credit of the
average man and the average woman 1n history?

History, 1t happens, tells us hittle about the average citi-
zen—either the male or the female. Only by a process of
inference and mental reconstruction can we gain an 1dea as
to the accomplishments of the average men and women 1
remote times. Study of more recent and better known
primitive peoples will also help us here.

The American Indians are, perhaps, a not unfair ex-
ample of primitive peoples and their methods of hiving are
best known, The men, it scems, were good at hunting,
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fighting, eating, resting, and sleeping. If resting became
too monotonous or times too hard or the work too heavy
for the women, the men may at times have done some work,
but apparently they did not do a great deal. To the credit
of the men then we may chalk up so much food consumed,
50 many hours passed 1n peaceful rest, and so many wild
animals and encmies killed. The women, 1t would appear,
bore the children, raised them, cooked the foed, engaged in
som¢ primitive agriculture, and did most of such other work
as was done. Between the two, 1t scems that the work of
the women was the greater and required the greater intel-
lectual powers, while the activities of the men required or
placed a greater premium on physical prowess. Consider the
world at large today How different is the pieture from that
of the early American Indians? On the whole, the men
spend somewhat less time resting and rather less time fight-
ing, but the i1dea of the 8-hour-day (or less) reccives the
most active support of the male sex While men 1n civilized
communitics have taken to more or less regular work, it can-
not be said that the work of the average woman has so
materially hghtened. Readers in some American circles wll
no doubt question this, but 1t 1s wnitten with reference to
women 1n general and so includes Japanese, Chinese, Ger-
man, Italian, French, Imsh, and others, the masses of whom
do a great deal of heavy work, as do a considerable part of
the women 1n America, Women's other activities, as bear-
ing children, rearing them, preparing food, and doing other
houschold work, are very similar today to what they
were 1n carlier times. Certainly when the work of the
masses 1s considered, 1t cannot be said that the work of
the average woman requires less intelligence than the work
of the average man Consider even the skilled trades to-
day No more intellgence certamnly is required of the
plasterer 1n his trade than is required of lis wife in her
household duties. Certaimnly the rearing of children, the
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major burden of which has fallen to women, requires quite
as much intelligence and endurance as does the work done
by the average man. Of course, children may be reared
unintelligently, but so may men’s work be done unintelli-
gently. If the matter be considered in this light, the mas-
culine historian will find little cause to boast of masculine

superiority

Greatness in Men and in Women

When we turn from a consideration of average individuals
to exceptional individuals, we encounter the undensable fact
that listory as 1t is written—by men—leads us to believe
that there have been more exceptionally great men than
women. This may corrcetly represent the true fact—the
writer frankly does not know—or 1t may be that it 1s true
only with reference to certamn kinds of greatness and not
true with reference to others. Certainly there 1s no question
that in a military way men have been the leaders. In
pohitical life, which has very often involved military con-
nections, men have also been the leaders—and a large part
of the great men of history have been great in either mili-
tary or political affairs. It 1s also true that in science, in
art, in philosophy, most of the great names have been those
of men. But this is not necessarily due to differences in
inherent gemus, Greatness in science, hiterature, and art
has ordinarnly involved education and speeial training which
has until recently been dened to women Furthermore, the
great man of science is not ordinarly an isolated figure toil-
Ing on a solitary path to scientific greatness. He 1s usually
associated with other men who stimulate him and reward
him with praise when successful Women have as a result
of conventional attitudes, customs, and prejudices been de-
nied these stimulating contacts. It is thus not surprising
that they have done so little Also 1t should be remembered
that, historically, women have been expected to marry and
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when married to subordinate their own ambitions to the
carcers of their husbands. All environmental circumstances
have thus becn against them. Scientifically it is, therefore,
difficult if not impossible to appraise in a just manner how
much of the diffcrence in the numbers of great men and
women recorded 1n history 1s due to native qualities and
how much to environmental factors.

Circumstances have in a number of cases placed women
at the head of great states and 1n several of these they have
displayed extraordinary capacity. Of such type were
Ehzabeth of England and Catherine of Russia It is also
true that some queens have been weak and 1neflicient rulers,
but it should be remembered that the number of inefficient
masculine rulers has been legion.

The field of letters and of the arts in general would seem
to be open to women to a greater degree than the field of
politics. And women have furnished a few great names
here, though not so many perhaps as might be expected.
But as hterature must depend on the experience of the in-
dividual, 1t seems evident that the himitations in the cx-
perience of women would handicap them in the field of
Iiterature as well.

In one artistic field, singing, women would appear to be
conspicuously ahead of men This may be associated with a
rclatively greater development of the voeal cords in women
and also probably with their greater emotional development.

In sciecnce women have furmished few leaders; but that
scientific distinction is not 1eompatible with being a woman
1s shown, for example, by Mme Curie.

In philosophy there is no case of a woman who has at-
tamned first rank. The lustory of philosophy taught 1s the
history of masculine thought. Few women have invaded
the ficld. Tins would agree with the view of those who
hold that women are little interested 1n gencralities. Also
the greater emotionality of women would tend to prevent
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the attainment of the state of philosophical calmness neces-
sary for the most successful speculation.

In the discussion of genius mn a later chapter we shall
refer agam to the relative numbers of women who have
attamncd distinction, but enough has been said here to show
that as greatness has been rated during history there have
been fewer great women than men. However, if history
were written by women, it may well be questioned whether
such a relationship would hold.

EXPERIMENTAL EVIDENCE ON SEX DIFFERENCES

The experimental evidence of sex differcnces is open
generally to the enitreism that the groups studied do not
represent random selections from the general population.
Only 1n the early grades 1s 1t possible to get a fair com-
parison of the scxes, and even there it is nccessary to do
so by taking all children of given ages rather than all
of given grades, because of the sclective effect of promo-
tions. In ligh school we have a severcly selected group
often with about twice as many girls as boys. The boys
are, therefore, much more rigorously selected. In college
the sclection of boys and girls is on a somewhat different
basis, and so it becomes quite impossible to estimate how
these groups compare with the general population. These
selective factors may destroy the value of results based on
very large groups. When, however, the groups studied are
small, the probabilities of statistical error are so great that
it becomes impossible to take the results seriously. For
this reason no importance can be attached to some of the
studies that have becen made. One study was based on
only 10 men and 10 women; another much quoted study
was based on 25 men and 25 women. Such studies may, of
course, happen to point to correct conclusions; but the
danger that they will not do so is too great to permit us to
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attach much importance to them. The determination of
small quantitative average differcnces between two greatly
overlapping groups requires & very large number of
cases.

There are two distinct problems in the determination of
sex differences: First, there 1s the problem of differences
during the period of growth, and second, there is the prob-
lem of differences in adults, We shall discuss these in turn.

Differences in Rate of Mental Growth

Pyle’s results on the growth of boys and girls generally
showed the girls to develop earlier than the boys Tlus has
been illustrated in Figure 35 for the learning of symbol-
digit and digit-symbol associations. The results of these
two tests have been combined, then smoothed, and finally
converted mto percentages of the adult performance. From
these results the growth curves have been drawn. By com-
paring this figure with Figurc 34 1t will be seen that after
the age of 8 years, where the observed growth curve for
learming begins, there is a very marked similarty between
the curves for physical and for mental growth Below the
age of 8 years 1t is probable that there is a difference 1mn
the form of the growth curve for this kind of learming as
compared with the growth eurve for height and weight A
hypothetical curve has been plotted up to the age of 8, but
it 1s only a suggestion. If we were dealing with other forms
of learning, 1t 1s probable that there would be a rapid nse
in the curve during the first few years instead of a slow
one as here illustrated The similarty to the growth
curve for height or weight would then be more complete.

The uniformity in Pyle’s results on different tests affords
considerable basis for the view that girls develop mentally
faster than boys, just as they are known to do physically.
‘When, however, we turn to results from the application of
tests consisting of a large number of items or elements, such
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as the Binet and Army Alpha, we do not find the same
kind of result.

The Terman revision of the Binet shows a slight su-
periority on the part of the girls The Yerkes point scale
does not show any regular difference between the sexes.
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Fic 35 —THE GROWTH OF LEARNING CAPACITY IN ROYS AND GIRLS A8
MEASURED BY 8YMBOL-DIGIT AND DIGIT-SYMDBOL TESTS

The graphs after 8 years are based on Pyle's data Before 8 years
18 estimated

Army Alpha tends to show boys superior to girls. Most
of the group tests do not show any very great difference.
From this 1t is evident that, in part, the results obtained
in comparing thc sexes are due to the tests used: they
are not to be taken as certain sex differences without further
interpretation. It will be pointed out later that 1n some
things girls appear to be supertor to boys while in other
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things the reverse is true. It would thus be possible,
other things being equal, to construct two tests so that one
would show girls superior and the other would show boys
superior Furthermore, 1f the girls are actually more pre-
cocious than the boys, 1t would be possible to reduce or to
eliminate this difference by giving a test especially adapted
to boys This may be the explanation of the failure of
particular tests to show any conspicuous sex difference.
Another line of evidence bearing on the question of sex
differences 1n rate of development 1s found in school en-
rollment and promotions. As 1s well known, there is a
decrease 1n the relative number of boys in each grade from
the first to the twelfth. This might, of course, be due to
factors other than to differences in intelligence, but it is
difficult to escape the belicf that, in part at least, 1t is due
to a difference 1n mental level, caused 1in this case by a
slower rate of mental growth on the part of the boys Figure
36 1llustrates how this would work out If the girls grow
faster than the boys, the distribution of the mental ages
of the girls of a given chronologieal age would have a central
tendency above that of the distmbution of the boys of the
same chironological age, though there would be considerable
overlapping of the two distributions. Failures in a given
grade of school work would undemably be rclated to mental
capacity, and so 1t would happen, other things being equal,
that more boys would fa1l Tlus 1s 1llustrated 1n the figure
by assuming the point A to represent a critical level of abil-
ity for ths grade Cases falling to the left of the line AB
are naturally much more hkely to be ehminated or failed,
and so by a process of selection the numbers of boys 1n the
upper grades would be progressively reduced The average
capacity of the boys who were promoted would, however,
be about as high as that of the girls Furthermore, by the
end of the lugh-school period, after the boys had prac-
tically completed their mental growth, 1t might well happen
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that the average mental level of the surviving boys would
be higher than that of the surviving girls, because more
of the less intelligent girls would have been able to secure
regular promotions. If we refer back to Fagure 20 (p. 123)
and compare the scores of a group of high-school students
on Army Alpha, we find that, while the central tendency of
the boys’ scores 1s higher than that of the girls’ scores,
the real difference between the two distributions lies in

=we=Girls
o—— Boya

A Mental Age

Fic 36 —THE EFFECT OF MORB RAPID GROWTH BY GIRLS ON THE DIS-
TRIBEUTIONS OF MENTAL AGES OF BOYS AND (IRLS OF A PARTICULAR
CHRONOLOGICAL AGE

For discussion, sec text

the fact that there are more girls with low scores and not
in the fact that there are more boys with high scores.
There are just as many girls, as a matter of fact, with high
scores as there are boys This at least agrees with the idea
that the boys have continued to grow fairly rapidly after
the rate for the girls has slowed down If, on the other
hand, we make the common assumption that Army Alpha is
somewhat unfair to girls, then we must conclude that the
most intelligent girls are actually more mntelligent, i e , men-
tally more mature, than the most intelligent boys. Thus
either assumption supports the 1dea of precocious develop-
ment on the part of the girls.

In this same connection it may be worth while to note
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that in the group studied there are 54 girls less than 15 years
of age, while there are only 28 boys. Similarly, there are
60 girls and 76 boys aged 18 years or more In both cases
the figures support the 1dea of feminme precocity.

For the present it is doubtless wise not to accept too
implicitly any conclusion as to sex differences in rate of
menta! development. At the same time we know with
certainty that girls mature physically two or three years
carlier than boys. There are also various kinds of evi-
dence of earlier mental development, though the evidence
from mental tests 1s not uniformly i support of such an
idea The contrary evidence 1s, however, of such a char-
acter that further analysis may well show that 1t, too, is
consistent with the idea of an important sex difference in
rate of development What is needed 1s a study of sex dif-
ferences 1n specific capacities with as carcful a control as is
possible of selective factors which might themselves cause
differences in the results.

Adult Differences

Despite the statistical defects of studies of sex differences,
it appears fairly clear that 1n certain activities the average
man is superior to the average woman, while in other ac-
tivities the average woman 1s superior to the average man
As an 1llustration of these differences we may compare the
performances of college men and women on tests of arth-
metical reasoning and of artificial language. Figure 37
shows the scores of 514 women and 716 men on the Co-
operative Arithmetical Reasoning Test after smoothing both
distributions and reducing the distribution for the men to
514 cases by multiplying the frequencies in each case by
.718. This makes the distributions easier to compare fairly.
From this it is evident that the average man is somewhat
better than the average woman, but the difference is not
& great one. The overlapping of the two distributions is
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more important than the difference in central tendencies.
Figure 38 shows the scores of the same group on the
Artificial Language Test. The graph has been plotted in
the same way. In this case, however, we find that the

100} Cases

80 4 ¢
e Boy 8
wees=Girls

60 4

40 4

20 4

Problems s,

v ™ " v -

1 3 5 7 9 11 13 15 17 19
F1g 37 —THE DISTRIBUTION OF THE SCORES OF COLLEGE FRESHMEN ON
A TEST OF ARITHMETICAL REASONING

Based on 514 girls and 716 boys, but the distmbution for the boys
has been reduced to 514 cases by reducing ordinate values to 71
of the onginal Both distributions have been smoothed

average woman is better than the average man. In the
same way other distributions could be shown with men
showing a higher average in some capacities and women
showing a higher average in others. In general the motor
capacities of the average man are superior to those of
the average woman. The sensory capacities of the average
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woman are generally superior to those of the average man
with the exception of kinsmsthetic sensations The average
woman 18 somewhat betier 1n memory, especially rote
memory. The average man usually does somewhat better
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F1o0 38 —THEC DISTRIBUTION OF TIIE SCORES OF COLLEGE FRESHMEN ON
A TRST OF AR1UIFICIAL LANGULAGE

Based on 514 mirls and 716 bowvs, but the distribution for the bovs
has been reduced to 514 cases by 1edueing ordmate values to 718 of
the onginal Both distributions have been smoothed

m tests of “onginality ” In such comparisons, the differ-
ences found between the average man and the average
woman are usually small, there 1s much overlapping of the
two groups, and the important result 1s, therefore, that sex
differences are much less mmportant than the differences
found between members of the same sex.
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Differences in “General” Intelligence

From the evidence already submitted it should be clear
that the result of a general intelhgence test will depend
on the character of the tcst as well as on sex differences.
This is well brought out, for example, in the results of
the Army tests when given to men and women. The men
have usually averaged about 10 per cent better than the
women, but this 1s mterpreted as being due to the char-~
acter of the test rather than to any innate sex differences.
It may be due, however, to scleetion of the cases tested.
Other tests do not show any sigmficant difference between
the sexes when representative groups of college students
are taken Nor 1s 1t likely that future tests will show any
really significant average differences except in particular
speeialized abilitiecs  The mechanmsm of inheritance gives
us good reason to believe that the mental traits of the
sexes are genetically ahke, except for differences mtroduced
by the pair of sex chromosomes, and nothing 1n our present
knowledge would cause us to believe that this diffcrence
would make any considerable difference 1n mentality Such
differcnces as exist scem to be largely affective and emo-
tional.

From a purely statistical point of view it 1s unlikely that
in the near future we shall have adequate data from mental
measurements for a reliable comparison of the mental
capacities of the sexes, because 1t 15 virtually impossible
to apply tests to a sufficiently large number of cases that
have not been sclected by factors affecting intelligence.

Dafferences mn Scholarship

Attempts at a comparison of the capacities of the sexes
have also been made by comparing the grades 1 different
school subjects Such studies are of uncertain value be-
cause so many factors are involved Nothing 15 stated as
to the amounts of time spent by the two sexes m study
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for the various courses. And if it should happen that boys
spend less time than girls in studying their work, it would
clearly not be a comparison of simple intelligence when
we compare the grades made We must also remember
that important selective factors are operating to make the
abilities of the members of a class fairly umform. School
grades often show higher averages for girls than for boys,
but it is fairly certain that this is in part due to difference
in effort. The writer has on scveral occasions determined
the average school mark made by boys and by girls who
made the same score on an intelligence test. Invariably
this has shown that the girls make a better school mark
for a given ntelligence score. Athletics, picture shows,
and other non-scholastie interests receive a greater part of
the boys’ time When subjects arc compared, 1t 1s usually
found that girls do somewhat better work in languages
and boys in natural sciences, especially physies This
result would secm to agree with the differenees 1n memory
and in ingenwity found 1n the experimental comparisons of
the sexes The difference may, however, be due quite as
much to a difference in cxperience and interest as to a
difference 1 capacity In any case, the difference 1s so
shght that 1t would appear to be of theoretical interest
only.

Dafferences in Variability

Granting that the average performance of the sexes is
about the same, 1s there perhaps a difference in variabil-
ity? Some have endeavored to account for the greater
number of men of genius by assuming that men as a group
are more variable, 1 e, that there 1s a greater number of
very bright and very dull men, but that women are some-
what more closely grouped around the average Thorn-
dike submits various kinds of evidence to support this
view and reaches the conclusion that women are perhaps
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95 per cent as variable as men. This conclusion is based
on a study of the performances of the sexes on certain
tests such as the A Test, A-T Test, Easy Opposites Test,
Memory of Related and Unrelated Words, tests of spelling,
addition, and multiplication, school grades, and enrollment
by ages in particular grades.

One of the results of the greater male variability would
be a greater number of male defectives, and the statistics
show that there are actually mare boys than girls 1n insti-
tutions for mental defectives. It is also evident that there
are more men than women in jail. While the latter fact
might be due primanily to environmental differences, the
former would ordinanly be attributed more to heredity.

Dr, Leta S. Hollingworth disagrees with the conclusion
that there are more male than female defectives and en-
deavors to explain the difference actually found in institu-
tions as being due to differences 1n the economic pressure on
boys and girls. A female defective, according to Dr.
Hollingworth, is more hkely to be sheltered at home and
not considered defective, while a defective boy will demon-
strate his defectiveness when he starts out to earn his
living Undeniably selective forces may affect our sta-
tistics of variability as well as of other measures and it
may be that Dr Hollingworth 1s corrcet. The present
writer nclines to the view that males are more variable.
A priori an argument for greater male variabihity may be
offered from a consideration of the mechanism of inheri-
tance Since males have one smaller sex chromosome, some
of the factors of the paired chromosome would not be
modified in their action by paired or allelomorphic factors,
with the result that any combination of unpaired factors
for weakness would produce a weaker individual and any
unpaired factors for strength would produce a stronger
individual than in the case of females, where factors for
very weak traits would ordinarily be recessive to stronger
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ones and where factors for strong traits would be weakened
by recessives. Since chromosome combinations for 23
pairs would be the same for both sexes, there should be no
diffcrence 1n variability except that produced by the 24th
pair. A prior: there should be a real difference on this
account, but 1t 18 evident that 1t should be small. If this
is the basis of a difference 1n variability, we should find a
hmited number of women who would be quite as able as
the most able men, but the number of exceptionally able
women would be less than the number of exceptionally
able men

Differences in Supporting Qualities

Experimental and statisfical studies have not as yet
supplicd us with data wlich account for or bear very
directly on the actually observed differences in general
behavior and peiformance of the two sexes Vartous inter-
pretations of tlus difference have been given, but the one
by Jastrow 1« most satisfactory to the writer His view
is that the diffrences i attamnment are not due to dif-
ferences 1n antellectual ability, becau<e tests show these
to be about equal in the two sexes, they are due
rather to supporting qualitics and these are of two kinds:
influences of the environment and imnfluences of the emo-
tions

There can be no question that environmental factors
bear on boys and girls in different ways Boys are led
quite naturally to look forward to a trade, busmmess, or
profession. They find certamn quahties charactenstic of
men expected of them Girls, on the contrary, in spite of
all that may be said by modern advocates of sex equality
and femiine independence, are led quite naturally to re-
gard marnage as their proper destiny and vocation. Fur-
thermore, certain virtues and methods of behavior are con-
stantly held up to the girl as examples for her imitation.
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At 17 she must avoid the kind of noisy behavior which in
her brother even at 20 would excite no particular com-
ment As a result of this, the girl finds herself molded
gradually by environmental forces to aceept certain stand-
ards and certain interests and certain ideas. Outside of
this approved group she dare not go for fear of losing her
social standing—and all possibility of a husband from her
social class. Environment does in reality virtually force
women to accept certain standards That this would re-
duce femimne variabibhty in certain directions is evident.

Emotions and Achievement

In addition to the effect of environmental differences,
differences 1n native emotional and instinctive make-up
have a great effect on the interests and activities of men
and women Men are more pugnacious than women and
they are also more sclf-assertive. There are other emo-
tional differences, but these are of most importance, aside,
of course, from the fundamental differences m the sex and
parental instincts and emotions.

The importance of pugnacity and self-assertiveness in
achicving distinction 1s ordinanly very great, because dis-
tinction 1nvolves overcoming numerous obstacles and the
individual without self-assertiveness and pugnacity will not
last long This 1s particularly true in political and mihi-
tary affairs and is perhaps only a hittle less so in many
other ficlds of work Persistence in overcoming obstacles
18 necessary in all fields of endeavor. Iven in the arts,
only great and prolonged effort will result in work of ex-
ceptional quality. The emotional characteristics of women
thus seem less suited to the strenuous and determined effort
necessary for superiority over male competitors. Further-
more, women suffer 1n most enterprises from a greater or
less conflict of interests. It can hardly be said that mar-
riage and children mean as much to men as to women. The
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emotional life of woman appears to be more vitally related
to the maternal tendencies. If this is true, women devoting
themselves to careers will suffer more from emotional con-
flicts and divided interests and so will be less able to give
all of their thought to the work in hand Not only does
this apply to the higher grades of success such as we call
genius, 1t applies to more ordinary activities. Men, because
of their love of competition, make of business a game and
put forth more effort than they otherwise would put forth.
The deadly competition that often results makes business
enterpnse still less suited to women,

A further sex difference is maintamed by some to exist
in the degrce of objectivaty attaned in thinking. Accord-
g to these, women think 1n personal and concrete terms,
men think 1n terms of general prineiples and abstractions.
Women are more influenced by the emotions and men more
by rational considerations Men would probably generally
agreec with this, while many women would strongly dis-
agree. On the whole 1t scems to agree with popular opinion.
Environment has here, however, a very potent influence.
Throughout history, women have sccured their wants
largely by mfluencing other people, chiefly men Men
have more often been forced to cope with the forces of
nature. With human opposition a display of emotions is
often a very effective mode of attack, and women being
physically weaker have placed great reliance on that
method In coping with nature an cmotional display avails
nothing, wlile a cool head and a steady hand will do much.
Men are thus forced to the development of a more ob-
Jective point of view and to self-control. The environment
of men 1n this way accentuates the native difference be-
tween them and women  When women are actually placed
in conditions requiring control over natural forces, they
have often shown marked abihity, and it is not im-
probable that the accidents of their trainmmg rather than
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native differences are largely responsible for the observed
differences in behavior.

Environment and Education

An excellent example of differences in accomplishment
due in large measure to environmental factors 1s found in
the educational attainments of the sexes in different coun-
tries. In most foreign countries men are better educated as
g group than women In the United States the same situa-
tion does not exist. More girls than boys are in our high
schools and more girls are high-school graduates. The
difference between the sexes in different countries clearly
cannot be due to native sex differences in intelligence. It
must be due to differences 1n opportunities and in stimuli to
get an education. Our conventional high school is perhaps
more adapted to the interests of girls than to those of boys.
The writer beheves, however, that a differcnce 1 the rate
of mental maturing 18 more important than anything else
in determining the superiority of girls 1n high-school work.

Summary of Mental Differences

In conclusion, the experimental study of sex differences
has revealed a few shght average differences of minor
importance in the field of intellectual processes. The great-
est differences appear to be in the as yet unstudied fields
of mstinet and emotion. There 18 probably an important
difference 1n the rates of mental growth for the sexes but
this is not estabhshed. Aside, however, from the specific
sex differences and their mental concomitants, we would
emphasize the pomnt that sex differcnces are of much less
importance than the differences found between members
of the same scx. The differences in the performances of
men and women may be accounted for in large measure
by differences in the infiuence of environment.
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CHAPTER XI
RACE DIFFERENCES IN MENTAL TRAITS

Race Prejudices

Whenever in human history races have encountered
each other, conflicts have resulted Race prejudices appear
to have existed since early lustory. they have probably
existed as long as separate races have cxisted Each race
has been nelined to consider itself the chosen people. Its
god, its religion, and its culture have been believed destined
to become dominant over all rival gods, religions, and cul-
tures of other races. Yet thus far no onc god, no one
religion, and no one culture have succceded in overcoming
all rivals among other peoples. Racial amimositics have
persisted and these have been reflected in the estimates
made by members of one race of the intelhigence and other
characteristics of other races. The white man prides him-
self on Ins white skin, the native African considers a white
skin a sign of weakness In Cluna the man or woman who
marries a European or an American 1s disgraced, and in
Europe and America something of the corrclative of this at-
titude prevails Such hostility is not confined by any
means to antagonisms of color: it exists between different
groups of the same color. Witness the attitude often as-
sumed towards the Jews, or the literary and scientific
battle waged over the comparative merits of the Nordie
and other European stocks It 1s, therefore, difficult in
discussing such questions to maintain the neutral and dis-
interested attrtude which is necessary to arrive at accurate
conclusions

276
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A reaction from the popular attitude is found in the
work of such men as Boas and Chamberlain who have been
led to deny the popular opinion on the inferiority of other
races. In so far as this 15 based on a recogmtion of the
prejudicc on which such estimates are based, it is, of
course, a sound scicntific attitude The burden of proof
rests on those who maintain race differences But in the
writer’s opinion the attempt to maintain equality of races
without adequate evidence is no more warranted than
the rival view. In tlis direction Boas has gone too far.
As it would take us too far afield to review his argument,
the interested reader 1s referred to Boas’s own statement.

Classification of Races

The popular classification of races today is based on
skin color, which gives five main groups black, brown, red,
yellow, and white. These separate groups are then to be
divided into other groups. Thus we speak of the Teuton,
the Slav, the Latin, etc , as separate members of the white
group It 1s frequently supposed, furthermore, that these
djfferent groups are but distantly related.

A very different view of the question of race differences
and of racial composition 1s put forth by Dixon. He dis-
regards the differences in skin color and bases his classi-
fication primanly on measurements of the head. On this
basis he arrives at a division of mankind into eight pn-
mary groups or races The characteristics of these eight
primary types are presented in Table II (page 278).

Archazological and other evidence indicates that man ap-
peared on the earth several hundred thousand years ago.
According to Dixon, the evolution from pre-human anthro-
poid forms into man probably occurred at different times
and at different places, and these eight fundamental human
types may represent as many distinct transitions from pre-
humanp te human forms. Since the appearance of these
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TABLE II

CuaracTErs oF THE EigHT Primary TyreEs oFr Men
After Dixon, The Racial History of Man (1923, p 500)

Types Head | Face | Nose |Prognathism|Capacity

Proto-Australoid Long {Medium|Broad [Moderate [Small
low | broad

Proto-Negroid . ..|Long {Mcdium|{Broad |{Moderate [Small
high | broad

Mediterranean . ...|Long [Narrow [Narrow/None Large
low

Caspian .. ...... Long |Narrow |Narrow|None Large
high

Mongoloid . ..... . |Round|Broad |Broad |Moderate |Medium
low

Pale-Alpine ... |Round|Broad [Broad |Moderatc |Medium
high

Ural . ....... . |Round{Medium{Narrow|None (Largest)
low

Alpmme . . . . Round|{Medium|Narrow|None Lurgest
high

distinct types more than a hundred thousand years ago,
there have been many migrations of races from one part
of the world to another and as a result of these migrations
the primitive types of races have mixed mm varying pro-
portions to form the races of today, with none of our
present races representing pure original types. The Indian
population of North America is thus thought of as_being
due to successive waves of immigration from Asia bringing
at different times perhaps different primary racial types.
It thus happens that the American Indians are not a homo-
geneous people of the same fundamental ractal composition,
but rather that in different parts of the two Americas we
find very different kinds of Indians In some places they
are mostly of Alpme or of Ural type, in other places
mostly of Proto-Australoid or Proto-Negroid type, 1n other
places mostly of Caspian and Mediterranean type, ete.
In a similar way, in Africa we find various types of
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Negroes. Some are predominantly Proto-Australoid and
Proto-Negroid with little or no mixture of other racial
types, while others show a considerable mixture of Mon~
goloid, Pale-Alpine, and other racial types.

When such a method of analysis 18 used in comparing
the yellow and the white races, 1t develops that both 1aces
are 1n large measure due to the same fundamental race
types but that both races have subdivisions of rather
different compositions. From this 1t might follow that
some white groups are more hike some ycllow groups than
these same white groups are like some other white groups.

Just as the white and other races when classified by color
are subjeet to analysis into fundamental types with the
result that many and varied combinations are found, so 1t
results that the populations of particular countrics, as
France, England, Germany, Italy, are not homogeneous
but may be analyzed into different groups in some of which
Alpine elements predominate, in others Mediterranean cle-
ments, 1 others Caspian clements, etc  In France then,
for cxample, we find today groups largely of Alpme or
other primary type which are much like groups found in
England, Spamn, Italy, or Germany.

The present writer 1s not an anthropologist and is, there-
fore, not qualified to pass judgment on the accuracy of
Dixon’s conclusions In view, however, of the known mi-
grations and race nuxtures which have occurred during the
past three thousand years, it seems extremely probable that
the races now so different in skin color may have more
common ancestral clements than 1s generally supposed.
As a basis for the interpretation of mental differences due
to race, the view as set forth by Dixon or one involving
similar ideas as to migrations and racial mixtures over a
long period of time would seem most satisfactory. 1f ac-
ceptance of such conclusions has no other ment, it will at
least suggest the danger of drawing conclusions of too
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sweeping a character regarding the average mentality of
a people of a particular color, race, or nationality on the
basis of small samples of that population selected from
one locality. There 18 excellent reason for believing that
one skin color, one race, one nationality may include
peoples of very diverse mental capacities and character-
istics.

Physical Dufferences between Races

In examining the question as to the nature and extent
of race differences 1n mentality we shall follow our general
practice of noting first any important physical differences.
The differences in color have alrcady been noted In some
way during the process of racial evolution distinetions in
the pigmentation of the skin have been developed. And
the pigmentation 1s hereditary It 1s not due merely to
immediate environmental action With these distinctions
in skin pigmentation have gone other and deeper differ-
ences, detcrmined perhaps by the character of the primary
races from which the group 1s descended Because, how-
ever, of the complexity and diversity of the races when
classified by skin color, it becomes an almost equally com-
plex task to deseribe the other physical characteristics. We
may say that the African Negro has a low, broad nose,
thick lips, kinky hair, and a low, long head, but on ex-
amination we find that not all Africans are ahke in these
characteristics. The Negroes famihar to Americans are
not typical of all black peoples Or again we may say
that Anglo-Saxons are tall and that Chincse are short, but
some Chinese groups are tall and some Anglo-Saxon groups
are not. As long, therefore, as we follow the prevailing
classification of races by color, any statements made re-
garding anatomical characteristics must be understood to
apply only to members of the group supposed to be most
typical. Other groups of the same skin color may be
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different in other physical traits. This is undoubtedly
true of head form, shape of nose, stature, and in all prob-
ability applies quite as well to other traits both physical
and mental.

Strictly comparable studies of the nervous systems of
different races have not been made In order to make a
really rehiable comparison of racial differences 1t would
be necessary to examme a large number of unselected
brains and this 1s practically immpossible. In China there
has been until recently such hostihty against dissection
of the human body that such a study would have been
impossible. It is practically so today. It has not been
possible to study either thc brown race or the red race
to any great extent.

In American laboratories some comparisons have been
made of the differences between the whites and the blacks,
but these have led to no certain conclusions. Also the
problem 1s made more difficult on account of race mixture,
and 1n such cascs as are studied 1t 1s at times impossible
to be sure of the racial heredity of the Negroes studicd.
Finally, the common enemy of statistical studies, the
fallacy of unfair sclection, enters into such comparisons,
because brains are usually taken only from unclaimed
bodies and the whites whose bodies are unclaimed prob-
ably represent a relatively infertor sample of the total
white population in comparison with the sample obtained
of the Negro population.

The only difference belween the brains of whites and
blacks of which we have reasonably satisfactory evidence 18
a difference in the weight of the cerebrum. In whites this
averages about 1,200 grams and 1n Negroes 1t 18 about 100
grams lighter.

There appears to be a difference between whites and
blacks in resistance to cold and also i1n resistance to cer-
tain diseases, notably tuberculosis.
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On the whole, the evidence of differcnces in anatomy and
physiology 18 not sufficient 1n itself to enable us to make
any direct deductions as to probable mental differences,
unless we accept the difference 1 the weight of the cere-
brum as being a rehable indication of differences in intel-
ligence.

If in the confession of our ignorance of exact quantita-
tive differences 1n detailed physical characteristics we seem
to arrive at no conclusion, there remains an argument of
the first umportance which may be based on recognized
diffcrences. According to prevailing scientifie conceptions,
mind, no less than body structures and functions, is a
product of evolutionary forces. It is associated with body
structures and functions and 1s inherited 1n the same way
If, then, the bodics of different races have developed, as
we know to be the fact, along somewhat different lines,
why not also the minds of these same races? Is it reason-
able that the minds of all races have developed alike when
their bodies have developed differently? On the face of
things, such a result would be contrary to our understanding
of fundamental biological principles. Since marked ana-
tomical diffcrences exist, 1t appears probable that mental
differences also exist. A further a priort argument for the
existence of mental differcnces can be advanced on the
basis of the selective mfluence of the environment The
progress of evolution, though conditioned probably pri-
marily by inner factors causing vanation, has been de-
pendent on the selective influence of the environment The
darker races, black and brown, appear to have been a
tropical people to a far grealer degree than the white race.
Life mn the tropies 1s essentially different from hfe 1n the
colder chimates Food 1s more plentiful and easier to get;
less intelligence is necessary in order to survive; and as
the hot chmate does not favor great activity 1t seems prob-
able that individuals who are too active and industrious
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would not be so likely to survive as those who are more
phlegmatic. In a colder chmate conditions would be re-
versed and greater intelligence in the making of elothing
and shelters and in the providing of food would have been
necessary; hence more low-grade mdividuals would have
been eliminated. Whether the environment has actually
operated in such a differential way and has produced such
resuits is a question of fact to be determined by suitable
tests, but a prior: it seems probable that differences in
mental traits would have developed.

The Historical Achicvements of Races

Our knowledge of the histories of the different races
is Iimited to relatively recent times The red race was
unknown to Europeans before the discovery of America,
and the Indians did not have very ancient records. The
same holds of the brown race The yellow race has old
records, but they are not so satisfactory as those of the
white race Except where the black race has come into
contact with the white race, litile 18 known of 1its carly
history, Any comparison of racial histories must there-
fore, be limited to relatively recent times, ¢.e, about three
thousand years,

According to biologists and anthropologists the birth-
place of the human race, 1 ¢, the place where differentia-
tion of human characteristics from the prée-human anthro-
poid characteristies occurred, 1s variously placed, as in
Africa, in the table lands of Asia, or 1n the belt extending
from England across Southern FEurope and Asia to Java.
Several races may, as Dixon supposes, have originated at
different places.

The Proto-Negroid and Proto-Australoid types probably
developed 1n the southern part of Asia, or perhaps farther
north when the chimate of the northern hemisphere was
hotter than now. From them the present brown and black
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races are supposed to be for the most part descended.
They have remajned in the hotter climates, the brown race
moving into the islands of the South Pacific and the black
race migrating to Africa.

Until relatively recently the brown races have been but
Iittle influenced by contact with other races, while some
at least of the black races have been for a long period of
time 1n contact with the wintes In neither case, however,
has any con<derable degree of ervihization been developed.
Both races when left alone have remained on a low level
and have developed neither literature, science, nor arts
to any great degree.  Their religion has been of the crudest
and most primitive type  When allowed to profit by con-
tact with the white man they hiave done no more than neces-
sity required If a tree 15 to be judged by 1its fruat, if
the mntelhigence of a race bears any relation to 1ts accom-
phshment—even with the most liberal allowances for eir-
cumstances—it scems difficult to draw any conclusion
other than that the black and brown races are inferior to
the white race

When and how the Indians reached America 1s unknown.
The great variation 1n the physieal characteristics of differ-
ent tribes suggests that they represent rather different
ancestrul origins  Other evidence also supports the view
that successive waves of immigration have entered the
country To some degree these dafferent groups have
amalgamated, but great differences remain Some trmbes
have physical characteristics much hike some of the black
and brown races, others aiec more like some of the
wlite races  In degree of eivilization therc were great dif-
ferences ranging from the relatively high development of
tribes 10 Mexico and Central America downwards to a very
low barbarism

When the white man sppeared, the Indians fought him,
and as a result they have been all but exterminated. This
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may be interpreted as being due to a lack of intelligence:
a more plausible interpretation is that it was due funda-
mentally to emotional and instinetive differences. The
Indian was essentially a fighter, and he fought to the last
regardless of the consequences.

If the yellow race began in the belt extending from
England to Java, 1t has migrated northward and eastward
so as to cover the greater part of the continent of Asia. If
we accept the hypothesis that the dark skin pigmentation
was developed 1n a hot climate, this would 1ndicate that the
Chinese must have spent a long period mn Southern Asia
and that the northern migration has been more reeent.

When we survey the lustorical accomplishments of the
Chinese, we discover the fact that up to the beginning
of modern Yuropean history the Chincse had made quite
as much progress as Furopeans had made The compass,
silk-worm culture, gunpowder, and printing are a few of
the early inventions of the Chinese. Tastes differ, of
course, and Occidental peoples may prefer their own art,
Irterature, philosophy, and rehgion; but to the farr-minded
student there can be no question that the early achieve-
ments of the Chinese have been of a very lugh order along
those lines.

That the Chinese are at present not on the same level
of economic and cducational development as Western
peoples cannot be denied, but that this shows any innate
deficiency does not follow Consider in this connection
the feat of the Japancse, the cousins of the Chinese, who
during the past three-quarters of a century have advanced
from a condition of semi-barbarism to a level of economie
and educational development higher doubtless than that
of some European nations. If, then, the racial composition
of the Chinese 1s much the same as that of Europeans,
and if, furthermore, they have demonstrated in their early
history as much ability and progressiveness as Europeans
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demonstrated before the modern period, we may well ask
why the Europeans on the one hand have advanced while
the Chinese on the other hand have made but little progress.
In order to solve tlus problem 1t seems necessary to survey
certain details of Furopean history

During the Middle Ages, Europe was in every respect
as unprogressive as China.  China would, indecd have been
preferable probably as a place of residence for one of a
liberal and mtellectual attitude of nmuind Europe had no
hterature to speak of, because at the time very Iittle of
the ancient hiterature was known  Of science 1t hud none
and was resolutely opposed to discovering any Of re-
ligion 1t had a little 1n the monasteries, and of government
1t had a vanable and uncertain amount which rested in
the hands of the strong So bad were the conditions for a
time that we refer to them as “The Dark Ages” Later it
18 true, the darkness dispelled somewbat and later stall the
hght of the Renaissance broke through and at last the
modern period of scientific discovery and cconomic devel-
opment was ushered mn For this scientific and cconomie
development the white race claims full credit and 18 some-
times disposed to offer tlus development as evidence of
the intellectual superiority of the whites to other races. It
is well, thercfore, to examine the causes of the ending of
the Middle Ages and the transition to and beginning of the
modern pertod. Of these causes there are many, but we
may consider very briefly a few of the more prominent
ones

The crusaders coming 1nto contact with new peoples, new
lands, new customs, and new ideas helped on theiwr return
to shake Europe from its attitude of conservative satisfac-
tion with the status quo. At the same time the crusades
stimulated commerce, especially on the Mediterranean;
and with commerce go interchange of 1deas, skepticism, and
progress
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In 1493 the Turks captured Constantinople and over-
threw the Eastern Roman Empire with the result that many
scholars who had been there migrated westward and car-
ried with them much ancient literature. This stimulated a
revival of lcarning

The 1nvention of gunpowder (about 1250) resulted in the
overthrow of cluvalry and so in large mcasure in ending
the medizval system

The discovery of the telescope (about 1611) opened new
worlds and made possible the verification of the Copernican
theory of astronomy This had a profound effect on the
attitude of the learned world towards the dogmatism of the
Church

The invention of the mariner’s compass (about 1250)
led to geographical exploration including the discovery of
Amernica and the circumnavigation of the globe The stimu-
lus of this series of discoveries to further discoveries and
expansion must have been very great We of today can
hardly appreciate the effeet of such a discovery on the
people of the fifteenth century.

The mvention of printing (1423) made possible the re-
production of books and so made possible more extensive
education of the masses.

In philosophy a reaction had set 1 against dogmatism,
against faith 1n Aristotle as an mfallible scientist, and from
this resulted an interest in free inquiry and free investiga-
tion This movement 1n philosophy was stimulated and
encouraged by the varous imnfluences already mentioned, and
the total effect of these was a breaking away from the nar-
row dogmas and conservatism of the tune

The religious revolt against the authority of the Church
as illustrated by the Reformation and the civil revolt against
the same authority with the resulting development of inde-
pendent states made 1t possible for scientific development
to take placc It 1s safe to say that, had the Church re-
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mained in control, the scientific advance could not have
been made and without that we should still be living under
the religious, educational, political, and economiec restric-
tions of the Middle Ages. Chinese civilization and Western
European civilization would in that case not be so greatly
different with respect to level of development.

That China has fallen behind while Europe has been
advancing religiously, educationally, politically, and eco-
nomically will be admitted without question by most peo-
ple, including the educated Chinese. Why has tlus been
true? In the first place, China has not had the stimulating
contacts that Europe has had, Early travel was much
easier by water and Western Europe was blessed by the
presence of the Mediterranean, the middle-of-the-world sea
This facilitated invasions, conquest, race amalgamations,
commerce, travel, and dissemination of knowledge. The
peoples of Europe started their rise from barbarism on the
shores of the Mediterranean. China had no such sea. At
present we are not 1n position to estimate just how much
this aceident of geographical environment has meant to the
white race, but clearly 1t has meant much

In addition to geographical isolation the unprogressive-
ness of the Chinese appears to the writer to be due to two
causes: language difficultics and ancestor worship The
Chinese language 1s of such a character that it requires
vastly more time and effort to learn to read 1t than 1s
required to learn to read most European languages. This
has been greatly responsible for keeping the Chinese popu-
lation illiterate, and 1ilhteracy obstruects all kinds of prog-
ress. Ancestor worship has placed a premium on the past
and has caused dcpartures from the ways of the ancestors
to be considered impious This has resulted 1n the devel-
opment.of customs and traditions of inflexible character and
these have been an effective bar to the introduction of new
methods of thinking and doing and to new ideas. There is
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no good reason to believe that the Chinese would in the
absence of these more or less accidental difficulties have
remained so long on the low level of development which
characterizes them today in the scientific and economic
fields. Morally they compare favorably with Europeans,
although their codes are somewhat different.

Achievements of Different Races wn Higher Education

It is rather a sigmficant fact that most of the higher insti-
tutions of learning are owned, operated, and supplied with
teachers and students by the white race The black, brown,
and red races have lLittle to offer in eompanson. Rapid
strides are, however, being made in China and especially
in Japan m the direction of establishing higher educational
institutions, These give promise to compare very favorably
with our own.

Another intcresting though not a conclusive comparison
of the mental capacity of diffcrent races may be made by
comparing the work done in American colleges and univer-
sitics. In our larger institutions practically all races are
represented. The representatives are, of course, not average
samples of the populations from which they come; but 1t 1s,
nevertheless, uscful to note in a general way the results
of such a comparison.

Full-blooded Negroes are rarely met with in our graduate
schools Those classed as Negroes are usually mulattoes.
Even disregarding this fact, 1t 1s undeniable that the work
of the Negroes 1s much inferior to that of the whites. They
have not demonstrated the capaeity to do the grade of scien-
tific work done by the whites No Negro has attained first
rank as a scientist.

Members of the Lrown race are rarely met with in gradu-
ate schools and they have not demonstrated any exceptional
ability to do scientific work.

Indians have often done good college work, but the full-
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blooded Indian docs not show interest in advanced work.
This is partly influenced, the writer belicves, by differences
in emotional make-up Differences in environmental pres-
sure must also be partly responsible

Only the yellow races have demonstrated ability and
interest 1n higher education equal to that of the whites.
The Chinese and Japanese students sent to this country
have often demonstrated an exceptional order of ability and
on the basis of their work there 1s no reason for considering
them in any way inferior to the whites Higher education
of the Japancse and Chinese is still too recent to enable us
to sce the full effects of their trainming

Race Differences Shoun by Tests

Strictly accurate and comparable results of the measure-
ment of the mental eapacity of different races can hardly
be said to be available at present Many measurements
have, indeed, been made, but these have been obtamned
under varying conditions and by the use of different tests
A fuither and an even more serious difficully arises from
the probability that when races are elassified by color each
race will be found to be composed of many sub-groups of
different mental eapacittes  Even when a large number of
cases 15 examined, 1t 15, therefore, unsafe to generahze on
the average mental level of the race until there 15 more
mformation than 1s at present available as to vamations
within the race  In considering the available experimental
results, this caution should be borne constantly in mind
A few vears ago professional psvchologists would have
scouted the iwdea of the possibility of the existence of such
variation within a population as has been demonstirated
by recent tests

From the results of the Army tests given durng the
World War, a comparison of the whites and the blacks may
be made In view of the numbers of cases involved and
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the probability that the groups used represent about as
nearly a fair sample of the respective populations as 1t is
possible to get, these results are of very great value. In
terms of the Stanford Revision of the Binet-Simon Tests the
Negroes were found to have an average mental age of
1037 years and the whites to have an average mental age
of 13 08 years 'Ths gives a difference of 2 71 years in favor
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The horizontal scale shows the mental ages 1n yeurs 1n terms of
the combmed scale The vertical scale shows the per cents of the
total (Based on dats from Brigham, 1922, p 80)

of the wlutes. After the most rigorous criticism there is no
good reason for doubling that this represents a real and an
important difference, though the exact figures given need
not be taken as precisely accurate Various comparisons
show that the differences found cannot be explamned by
differences in education. They represent real differences
in mental ability. The conclusion based on the Army tests
is supported by numecrous other investigations

The results of the various tests enable us to say with
confidence that the average Negro 1s inferior 1n intelhgence
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to the average white. The differcnce is less in sensory and
motor capacities than in the higher and more abstract
thinking processes. Also the difference between young
Negro children and young white children is less than the
difference between adults  Negroes mature earlier and do
not reach so high a level. The educational possibilities of
the Negro are, therefore, considerably less than those of
the whites

The mulattoes, or Negroes with a mixture of white blood,
are 1n general found between the two races. Some of these
mulattoes with intelligent wlhite ancestors show marked
intellectual ability. The leaders among the Negroes usually
belong to this group

No comprehensive data with reference to the brown
race are avallable, and due to the rclatively uncivilized
condition of a large part of the brown people it seems
probable that 1t will be a long time before much of value
will be obtamned. Of the group the Hawauans arc probably
the most intelligent.

Studies of several tribes of North American Indians have
been made. The general result of these studies shows that
the Indians are less intelligent than the wintes and that
in thosc of mixed blood there 1s a relatively high corre-~
lation between the amount of white blood and intelbgence.
Some of the Indians are less susceptible to fatigue than
are the whites. A definite statement of the amount of
difference between the average white and the average
Indian cannot safcly be made.

A number of measurements of Chinese and Japanese
children have been made in China, Japan, Hawaii, and
especially in California These have usually shown a
somewhat lower score for the yellow groups, but the dif-
ference has not been a great one. The numbers have not
been very great and no certainty exists that the cases
studied represent an average sample of the population. In
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view of the language difficulties usually encountered by
foreigners and their children, there is further reason for
being cautious in drawing conclusions. With these con-
siderations in mind the writer inchnes to the view that
nothing 1n the test results shows the yellow race to be
inferior to the whites. Somewhat opposed to this con-
clusion is the view of Garth, who, after reviewing the recent
literature on race differences, concludes:

These studies taken all together seem to indicate the mental
supeniority of the white race. There may be some question, how-
ever, about the imndicated mtellectual mnferiority of the yellow
races Altogether, 1t may be said that the investigators recogmze
that these experimental results are crude and so must be taken
tentatively Nevertheless they and similar studies have real value,
since they are the beginnings of the apphcation of scientific method
to the problem of racial psychology*

The Intelligence of Different White Races

The Umited States Army during the World War included
soldiers from most nationalities. The scores on the Army
intelligence tests for these various groups have been studied
by several investigators, especially Brigham In brief the
results of these studies show that the immigrants from
Northern and Western Europe make better scores than
those from Southern and Eastern Europe English, Duteh,
Scotch, Germans, and Danes are at the top of the list with
Irish, Greeks, Poles, Russians, and Italians at the bottom
of the list. The difference between the English and the
Italians is a large one, 3 86 ycars But 1s this an accurate
measure of the difference between the average Enghshman
and the average Italian? Hardly. All that it tells us is
that the average of our wmmagrants from Italy has been
distinetly lower in recent ycars than the average of our
immmagrants from England What the relation of these

T R Gurth, “A Review of Racul Psychology,” Psychological
Bulletin, Vol. 22, p 359
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respective averages is to the general averages of their
countries is not indicated in any way. It has been more
than once reported that some of the European nations have
used our shores as a dumping ground for their undesirable
citizens, and 1if such were true, or 1f any other cause operated
to gmive the same result, it would naturally follow that the
sample of the population available for study i America
would give little indication of the average ability of the
parent country. For such reasons the wnter is unwilling
to usc Brigham’s results as a basis for drawing conclusions
as to the comparative mntelligence of European races.

Under existing eonditions a study of the actual accom-
plishments of the different European races is probably a
much better guide to follow 1in estimating their mtellhigence
than are any experimental data at present available.
Experimental study 1s the ideal to aim at, but to make
results comparable a considerable amount of international
cooperation would be necessary  Further study 1s greatly
necded to show the distribution of the intelligence of the
various nafions, for this is of more practical importance
than 1s the average mtelligence  To cach nation the ques-
tion of the geographiecal distribution of the different grades
of intelhgence 15 also very important. Not all distriets ean
reasonably be expeeted to have the same average intelli-
gence  The situation n this respeet 1 the United States
will be diseussed m a later chapter. Further studies of
racial differences will perhaps be morce profitable if instead
of studying general intelligence we have a comparison of
races 1 specifie abilities  There 18 good reason to belicve
that even the so-called inferior races may be superior to
the more mtelhgent ones 1n certain respects

Race Mixtures
Race mixtutes are frequently due largely to the lower
part of each race, If such 1s the case the hybrid 1s naturally
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at a disadvantage. Considerable opposition to race crosses
is due to the failure to recognize this fact. Speaking purely
from a biological viewpoint, race mixtures would in certain
ways be bencficial in that they would make for greater
variation through bringing together new genetic combina-
tions, Dixon holds that such a factor was the most
important cause of the brilhancy of ancient Greece. At
the same time, the crossing might well mean bringing
together all of the worst traits of certain races in some
imdividuals and these would present a serious problem.
The greater the difference between the races, the more
likely this last result 1s to follow.
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CHAPTER XII

EXTREME DEVIATIONS IN MENTAL TRAITS
1 SUPERIORITY AND GENIUS

The Mcamng of Genwus

In carlier times the leaders and prophets of a people have
often been supposed to have been set apart from ordinary
men by the possession of some special gift, divine inspira-
tion, or power. It is not so long since European kings
claimed a “divine” power, and even with the passing of
that 1dea the view still lingered that men of gemus were
in a separate and distinct group as compared with ordinary
men.

The modern conception of genius may be said to date
from the publication of Galton’s Hereditary Genius in 1869,
This study showed that genius is inherited and that the
traits of the genius are of the same kind as those of other
men only that in the genius a much greater degree of ability
is found The difference, then, between normality and
genius 18 one of degree and not of kind On this basis any
person may be said to be a genius if he shows abilities
vastly superior to those of the average citizen. The person
with exceptional musical ability is a musical genius, the
person with unusual mathematical abihty 15 a mathematical
gemus, and the person with rare military ability is a
military genius In short, there are as many possible kinds
of genius as there are kinds of mental abihties in which
people may vary to a sufficient extent above the normal to
deserve such a title. The exact extent to which one must
deviate from the normal in order to be considered a genius

297
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is, however, in part dependent on environmental conditions.
As a rule only one or a very few of the leaders in a
particular field of activity will at any particular time be
classed as gemuses In the present discussion we shall
consider gemus primarily as an extreme deviation and only
secondarily in relation to reputation

Studies of Gemus

The work of Galton, alrcady mentioned, deserves first
place 1n a list of the hteraturc on gemus  Galton studied
977 emmnent men and therr relatives Each of these was of
such a degree of eminence as to be the most gified mndividual
in a group of 4,000 The work of Woods on royalty prob-
ably also descrves to be lhisted here. Woods studied the
mental and moral mheritance of 671 members of royal
families. Many at least of these deserve to be rated as
very superior Havelock Elbs studied 1,030 British men
and women of gentus  American men of science and other
emnent men have been studied by Cattell, and the data
on American men of science have been further analyzed by
Brimhall Other studies have been made by Clarke, de
Candolle, and Odin  There are, of course, numerous addi-
tional studics of individual cases of genius

With the development of mental tests psychologists and
educators have discovered that not only do we have average
people and people of genius but that we also have all grades
of ability between these There is an increasing reahization
of the social mportance of the superior e¢hild and an
nereasing tendency to show the same degree of concern
about the superior child that has been shown for some
time about the defective child  As a result there have been
many recent studies of superior children High-sehool
seniors have been surveyed by Book, by Deich and Jones,
and by Colvin and MacPhail Many high-school seniors,
of course, are not greatly above the average, but the group
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as a whole is sufficiently superior to deserve some con-
sideration here.

The most valuable study to date on school children has
been made by Terman with a number of associates. A
group of 643 children selected mostly from grades 3 to 8
inclusive and 309 high-school pupils have been studied in
some detail. These have been selected from the schools
of Calfornia citics so that they represent approximately
the brightest 05 per ceni of the population of the agea
studied. Most of them have I Q.’s of 140 or above. The
careers of these pupils are being followed and in the course
of a gencration this and related studies should supply
information of inestimable value on the subject of genius.

The Antecedents of Genwus

Ancestry —The character of the ancestry of men of genius
may be determuned 1n a general way by considering their
social class The ancestry of 96 English men of science
studied by Galton was as follows.

Nobility and gentlemen R
Military and government 18
Professional . . . 34
Commeree . .. .. «v 4 4t ceinaen 43
Farmers e e e e 2
Others . cee oo 1

Total . .. .. ... .... .. .107 (11 duphlcates)

The ancestry of the eminent men and women studied by
Havelock Ellis was as follows.

Per Cent
Professions . .... .. e e . 352
Upper classes, officials, army, navy 278
Commercial . . e . 188
Crafts, artisans, unskllled .......... 117

Yeomen and fflrmers e ee eeeeresens . 60
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Cattell’s study of American men of science showed their
fathers to be of the following classes:

Per Cent
Professional ...... 431 (30 per cent in general population)
Commercial ... .. 357 (34 1 « « u & &«
Agrlculture ...... 212 (41 1 « [T ] “ “« )

Terman’s group of school children had fathers from the
following groups:

Per Cent
Professional . . v eeees .« .. 314
Semi-professional and business . .. 500
Skilled Iabor 118
Semi-skilled 1o shghtly shilled e 66
Common labor . . . 013

Comparison with the general population shows that the
professional group supplhes from 8 to 10 times 1ts quota of
superior and distinguished individuals. Relatively few
come from the ranks of common labor

From the above statisties regarding the social class and
occupations of the parents of distinguished men we should
naturally expeet to find their economic position to be
somewhat better than the average There would, how-
ever, naturally be a lower cconomie than intellectual posi-
tion, because the professions do not as a rule become
wealthy The modal income for the parents of the children
studied by Terman 1s about $2,000, and the median income
is $3,333

The education of the parents of superior individuals is
distinctly superior as indicated by Terman’s results The
grandparents of the children studied had a median school
training of 8 9 years The parents had a median schooling
of 121 years Roughly, then, the grandparents had finished
the ninth grade and the parents had fimished high school
or the cquivalent These figures are probably double the



SUPERIORITY AND GENIUS 301

averages for their respective generations. The present
average for the adult population at large is probably some-
what less than 7 years. The Army test records showed
an average schooling of 69 years, which is undoubtedly
higher than for the older part of the population. In 26.4
per cent of Terman’s cases, one or both parents were college
graduates. In the gencral population probably less than
1 per cent are college graduates.

Of more interest in relation to superiority and genius is
the number of eminent relatives. Galton’s study showed
that his 977 eminent men had of as great a degree of
eminence as themselves 50 grandfathers, 94 fathers, 54
uncles, 123 brothers, 66 nephews, 145 sons, and 42 grand-
sons, a total of 574 eminent relatives within such a degree of
relationship, and with a total of 739 cases of all degrees of
relationship of which there were accurate records. About
two-thirds of these, exclusive of fathers, brothers, and sons,
were on the male side and about one-third were on the
female side. In case of great divines the proportions were
reversed.

Terman did not determine the exact number of eminent
relatives of the children he studied. He did find, how-
ever, an unusually large number of cases of eminence as a
result of an mncomplete study. Brimhall in his study of the
relatives of American men of scicnce also secured results
similar to Galton’s

Since Lombroso popularized the idea that genius and
insamty are closely related, some rather extreme claims
have becn made to the effect that genius 18 impossible
without some degree of insamty. It 1s, therefore, inter-
esting to examine the actual figures Havelock Ellis says:
“Less than two per cent of our eminent persons are stated
to have had either insanc parents or insane children.” He
further points out that genius of the highest order 1s less
likely to be associated with insamity than is genius of a
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lower order. In Terman’s study, 03 per cent of the grand-
parents and 04 per cent of the parents of the group were
insane. A total of 57 cases of insanity were found among
the relatives, but 36 8 per cent of the cases were found 1n
the relatives of 16 per cent of the familics, which shows
that it was rather concentrated in the familics where 1t
did occur and that nearly all of the famihes were frec from
it. Under such conditions 1t 1s clearly unsound to hold
that there 18 any constant or necessary conncetion between
genius and mmsanity. Another phase of the matter which
should not be overlooked 1s the percentage of genius found
in hospitals for the mnsane No person of experience and
knowledge 1mn the matter would scriously hold that the
msane as a group show genus At the same time 1t should
be remembered that insanity and genius may occur
together

Another view of gemius which 1s often held is stated by
Havelock Ellis as follows. “It 1s no paradox to say that the
real affinity of genmus 15 with congemital imbecility rather
than with insanity ” No figures, however, are submitted
to prove this statement. Terman’s results show only 15
cases of mental deficteney 1n the families of the superior
group of children and 5 of these were 1 the famly of one
parent None of the parents was himself feeble-minded
The necessary concluston from this 1s that as a class the
near relatives of these superior cluldren showed much less
mental defect than 1s found 1n the average of the popula-
tion. The fact that such a large majority was entirely
free from such defects 1s sufficient proof of the falsity of
the common view of the relation of genus to mental
abnormalities

Other charactenstics of parents which appear to be of
some possible significance are thewr greater energy and
longevity  The superior encrgy of the parents 1s empha-
sized particularly in Galton’s study of Enghsh men of
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science. It is to be expected that greater emergy would in
general be associated with greater longevity, though just
how much difference there 18 1 this respect cannot be
stated.

The average number of children in the families which
included the men and women of gemus studied by Have-
Iock Ellis was reported as 6 5 1n comparison with 4.5 for the
general population. Galton stated the corresponding figure
for the English men of science to be 63. This difference 18
due, 1n part at least, to a statistical fallacy which will be
explained later. Havelock Ells also pomnts out that the in-
terval between births 1s less in the families producing emi-
nent men If, however, we were to accept the statement
that the familes are larger, we should expeet the intervals
between births to be less, because this is the general tend-
ency 1n large families,

Redfield has for somec ycars attempted to establish the
view that mental capacity depends on the age of the parents
at the time of the birth of the c¢lild Youthful parents
were supposed to have children inferior to the children of
older parents Unfortunately the statisties on this subjeet
are complicated by the differences in the ages at which
different classes 1n society marry As a rule the lower
classes marry somewhat earlier and so have their children
carlier. But this has no necessary connection with ability
The fathers of the men and women of genius studied by
H Elhs had an average age of 30 years at the time of their
marriage. The average age of the fathers at the time of
the birth of the superior children was 37.1 years. The
average age of the fathers of Terman’s group was 33.63
years at the time of the birth of the superior children For
the Enghish men of science (Galton) the corresponding
figurc is 36 years. For the American men of science
(Cattell) the figure 1s 35 years. In pomnt of fact we find
the ages of fathers and of mothers rather widely scattered.
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In the group studied by Elhs the fathers ranged in age
from 16 to 79. A similar distribution of ages is reported by
Terman There is, therefore, no basis here for such an
assumption as Redfield has made.

Order of Bwth —If Redfield’s guess were correct we
should expect to find that the youngest child in a family
is more hkely to be eminent than is any other member of
the family In pont of fact we find more nearly the oppo-
gite Havelock Ellis finds that the oldest cluld 15 most
likely to become famous, that the youngest child 18 next in
order of dwistinctive ability, and that children born 1in
between have less ehance of becoming distinguished.  From
lus figures T have calculated the probabilitics in families of
3 or more children to be 1n the ratio of 79 oldest children,
34 intermediate children, and 56 youngest children. The
figures for the mtermediate children have been determined
by taking the average of all of the positions between the
first and the last Tlus makes the figures for the different
positions comparable Results by other mvestigators show
a somew hat different relation. Using the same method of
comparison, Cattell’s study of American men of scicnce
shows a ratio of 214 oldest sons, 124 intermediate sons, and
124 youngest sons

Terman’s results on superior children have a relatively
limited range as to fanuly size, because of the method of
selecting the cases studied In spite of this, however, there
is a surprisingly close agreement with Cattell’'s results 1n
the percentages of superior eluldren in the different birth
ranks in faunhes of 2, 3, and 4 children. This 1s 2 very
mportant fact, because 1t shows that the supcrionty of the
first-born 1s present mn children to the same degree as mn
scientific men From this 1t 1s clear that the influence
causing tlhis diffcrence acts early.

The rclation between the size of the family and the
probability of great superiority 1s of interest in this con-
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nection. . The findings of Galton and H. Ellis to the effect
that men of genius tend to come from large families have
already been reported. However, Terman finds the cor-
relation between the I Q of superior children and the size of
the families of which they are members to be —.271 + .062.
In view of the selected character of the group, such
a correlation appears all the more significant. Further-
more, other studics have also led to the conclusion that
there is a negative correlation between intelhigence and
size of family, We are thus confronted, apparently at least,
with two contradictory conclusions as to the relation
between family size and mental superiority.

How 1s this disercpaney to be explained? For one thing,
the difference is based on a statistical fallacy The num-
bers reported for average number of children per family by
Havelock Elhs and others are misleading and the inter-
pretation given them 1s not correct The principle mvolved
may be explained by rcference to another illustration of
the same fallacy. If one asks any large group of indi-
viduals sclected at random or selected by any agency not
specifically related to the factors studied to write down
whether they are right-handed or left-handed and also
write down the number of brothers and sisters they have,
1t will be found that the left-handed individuals have a
higher average number of brothers and sisters than the
right-handed individuals have, 1 e, left-handed people seem
to come from larger famihes The same thing should work
for practically any relatively rare tramt such as red hair.
The reason 1s this* a rare trut, other things being equal,
is naturally more hikely to appear mn a family of 12 children
than 1n a family of 1 child To be exact, 1t 15 just as likely
to appear 1n 1 family of 12 elnldren as 1t 1s to appear 1n 12
families of 1 child. In collecting statistics for family size,
however, we do not make allowance for this fact Instead
of determining the average number of children per family
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we should determine the per cent of the total number of
children in families of different sizes who show red hair,
left-handedness, gemus, or any other relatively rare trait.
On this basis there is good reason for bcheving that we
should find a lower per cent of cases of genius from large
families than from small families

Why this negative relation between intelligence and
family size? In part the difference may be due to dif-
ferences in social and cconomic pressure which would cause
superior fanulies to hmit voluntarily the number of children.
In part 1t 1s possible that the mode of hiving followed by
the intelligent classes has produced physiological differences
which make them less capable of producing large families.
American women of the upper classes have been unduly
sheltered and restrieted in the past, and there 1s good
biological reason for holding that a Iife of ease and luxury
tends to imncapacitate for raming a laige family Consid-
erable physical labor or excreise is necessary to keep the
physical mechanism 1n order and when such cxerese 1s
lacking 1t 1s natural that decay in efficiency should re-
sult.

It is worth while to recall here the finding of Galton to the
effect that a disproportionate number of Englich heiresses
were stenile  They are, of course, the ones who might be
expected to hive 1n the greatest luxury. Statistics show
that early marnages result 1n larger famihes, but the su-
perior classes marry later It scems probable, then, that
the excessive number of superior children coming from
small families may be due to a combination of several
causes: late marriage, voluntary restriction mn the size of
the family, physical nefficieney on the part of the women,
and cxcessive nerve stramn, All of these would char-
acterize the superior classes i contrast to the lower and
middle classes where early marriage, absence of voluntary
restriction, physical efficiency as a result of necessary labor,
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and a tendency to take cares lightly would make for a
greater fertility

On somewhat the same basis 1t may be possible to explain
the supenority of the oldest child. This superiomty, it
should be said, holds only for the smaller families In
Cattell’s table, 1f we compare the number of distinguished
men from the upper and lower halves of famihes of 7 to
12 children, we find that the upper half contributed 70
cases and the lower half 81 This 18 not a significant
difference. The outstanding fact is, then, that in the
smaller families the oldest child 18 superior, Can 1t be that
this 1s due to a relative exhaustion of the mother in bearing
and rearing the first child with the result that she is less
able to produce a strong and energetic second or later
child? Many women who have led reasonably active lives
before the birth of a child become decidedly sedentary
when they have a child to look after Their physical con-
dition 18 likely to suffer and 1t 1s possible that this may be
a factor m causing relative inferionty of later children.

Contributory evidence for the above view 1s found 1n the
fact that a disproportionate number of oldest children hive
to an extreme old age It 1s also held that oldest children
have smaller heads than later e¢hildren, and according to
Galton, celeris partbus, men with smaller heads have more
energy than men with larger heads, and great energy 1s
necessary for success. It secems, therefore, not wholly im-
probable that the fundamental causc of the superiority of
the oldest child 1n small familics 1s physiological and that
it is due fundamentally to the low physical efficiency of the
mother which causes her to be excessively weakened by the
birth and care of the first child with consequent injury to
later ones In very large families such a factor would
ordinarily operate only shightly or not at all, because it
seems fairly probable that the woman able to give birth to
and raise ten children will be a woman of superior physical
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energy and 1t is also probable that she will do more of her
own work than 1s usually done by the mother of 1 or 2
children. While the unfit woman may have her health
impaired or wrecked by one child, 1t does not follow that
the fit woman will be at all injured thereby. That physical
fitness may have a decisive cffect on mentality will be
shown 1n the next chapter in connection with the discussion
of Mongolian nnbecility, wlieh, 1t may be said, appears to
be due almost exclusively to exhaustion

Such a view as the foregoing one must be accepted ten-
tatively, 1f at all, until we have more conclusive evidence.
And even 1f we do accept such a view, the fact will remain
that ordinanly lheredity 1s the really nnportant determimng
causc of mental ability, because 1t 15 a fact that relatively,
more only clildren are superior—this frequently in the face
of the fact that the parents were unable to have a second
child

Condition of Mother during Pregnancy —Terman’s study
included a question as to the condition of the mother’s
health during pregnancy. The answers to this for both
elementary and high-school students indicate that in most
cases health was better than average, but 1n a few cases
health was reported as poor or very poor In view of the
uncertain meaning of such a classifieation, 1t 18 un<afe to
draw conclusions  The fact, however, that in 80 per cent
of the cases health was reported as better than average and
in 8 per cent poorer than average appears to be of some
significance  On the negative side 1t 18 perhaps important
to recognize that apparent il health in the mother 1s not
incompatible with superiority in the child

Conditions at Birth—Teiman's records of conditions at
the birth of superior children show that i case of the
elementary-school children instrumental delivery was neces-
sary in case of 19 per cent of the boys and 1n case of 12 per
cent of the girls In the high-school group birth was
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described as difficult for 55 per cent of the boys and 33 per
cent of the girls. Such evidence seems to be more than
sufficient to show that the common view regarding the
effects of instrumental delivery 1n causing mental deficiency
is not well founded The brain 1s too 1mmature at birth to
be much affected by anything short of the most drastic
mechanical mjury. The reason for the unusual difficulties
attending the birth of supertor children 1s found in the fact
that they are larger and so have larger heads This 1s also
the reason for more difficulty with boys than with girls.
Hereditary mental deficiency 1s also frequently associated
with large heads and in such cases instrumental delivery
may be taken as the cause of the defect The evidence is,
however, almost entirely against such an explanation.

Sex Ratio in Famailies Including Superior Children

Havelock Elbs found that, in 180 fammlies for which he
had data, after excluding 29 cases where all the members
of the family were boys the ratio between the sexes was
121 boys to 100 girls However, 1n the families producing
great women the ratio was reversed, there being 79 boys to
100 girls, all families of girls only being excluded In 502
famihes of gifted children, Terman found the ratio be-
tween males and females to be 1195 to 100 Since this
included the families of hoth gifted boys and gmifted girls, 1t
does not agree with the result of Havelock Elhs for the
famihes of eminent women Tn this connection, a study of
longevity showed that in 150 families sclected for a tend-
ency to long life the sex ratio was 1162 to 100. This
suggests that the excess of males 15 due to the greater
energy of the family. Incidentally this agrees with the
suggestion alreadv made a= to the cause of the relative
excess of superior oldest children

As a partial check on the <tudies just reported the writer
has determined the eex ratios of the sibhngs of the fresh-



310 INDIVIDUAL DIFFERENCES

men entering Syracuse University in 1925 and 1926. The
girls, 1,057 1n number, had 1,183 brothers and 1,117 sisters,
which gives a ratio of 10591 boys to 100 girls. The boys,
1,374 1n number, had 1,865 brothers and 1,811 sisters, which
gives & ratio of 10298 boys to 100 girls Combining the
two groups gives 3,048 boys and 2,928 girls, which gives a
ratio of 10410 to 100. This 1s approximately the same as
that for the general population

College freshmen are not, as a group, geniuses, yet it
cannot be denied that they arc superior When, therefore,
no difference 1 sex ratio 1s found for the famihes of college
students, therec is some ground for questioning the real
meaning of the other results reported 1t 1s at least possible
that the sex ratios found by other investigators depend quite
a8 much on the statistical methods followed as on differences
i original data For this reason the writer 1s unwilling
without further evidence to accept the conclusion that there
is any significant difference 1 sex ratio 1n the families
from which gemuses and superior individuals 1n general
come. In such studies, because of the treacherous nature
of the selcetive factors which may be 1nvolved, results
should be reported in detail, and a careful distinction
should be made between the facts found and the interpre-
tation of the facts and the conclusions drawn,

Sex Dufference i Number of Superior Indwiduals

It 1s, of course, recognized that there are more famous—
also infammous—men than women Nor 1s 1t difficult to
understand why that 1s the case. Women have, because of
the biologieal differences between the sexes, already dis-
cussed 1n a previous chapter, certain physical handicaps
and in addition certamn social handicaps imposed by men
which effectively hmit the ficld of women’s operations.
Still more are they limited by differences in innate in-
terests Statistics as to the numbers of famous men and
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women do not, therefore, answer the question as to the
comparative intellectual abihities of the two.

Some evidence on this point 1s afforded by a comparison
of the emnent relatives on the female side. Galton’s study
showed about half as many famous relatives on the mother’s
side as on the father’s. This, of course, will be interpreted
in different ways according to the bias of the reader.

In Terman’s main expermmental group the ratio between
the superior boys and superior girls was found to be 121
to 100 In the high-school group the ratio was found to be
2123 to 100 For I1Q’s of 160 and above there is no
significant diffcrence between the sexes, although there is
an excess of girls above 170 1Q, as is shown by the follow-
ing comparison:

160 or 170 or 180 or 190 or
above above above above
Per cent Per cent Per cent Per cent
Boys 185 62 26 00
Girls 165 72 20 10

In Book’s study of the intelligence of ligh-school seniors
we find that 5 per cent of the girls made a score of 163 or
above! Approxunately 7 per cent of the boys made 163 or
above. In absolutec numbers this would be about equal to
186 girls and 173 boys. The reason for this difference
between the absolute and percentile values 1s, of course,
that therc arc about 50 per cent more girls than boys in
the senior class The actual figures are 2,477 boys and
3,711 girls The boys are, therefore, a more selected
group Terman’s group is, of course, more ngidly selected,
but 1n view of the relative numbers of the sexes above I1Q's
of 160 1t 1s difficult to give a fully satisfactory interpretation

*W F Book, The Intelhgence of High School Senwrs (New York,
Macmillan, 1922), p 20
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of the facts. To the writer the most plausible interpretation
of the difference between the results is that it is due to a
difference 1n the character of the tests used. Evidently the
Terman tests are somewhat easier relatively for boys. The
fact that certain comparisons show the sexes to be about
equal on the tests may be due simply to relatively greater
maturity on the part of the girls at earlicr ages

The study of Deich and Jones of distinguished high-
school pupils 1 Jowa resulted 1n the selection of 220 girls
and 96 boys as the most brilliant students in their respec-
* tive classes. Here the figures are as heavily weighted in
favor of the girls as 1s Terman's study in favor of the boys.
It 1s, therefore, difficult to escape the conclusion that the
differences found refleet differences in methods quite as
well as differences in the abilities of boys and girls.

Colvin and MacPhail mn a study of seniors in the high
schools of Massachusetts find that 42 per cent of the boys
and 26 per cent of the girls are to be classed as good college
risks. However, as there are 1,262 boys and 2,071 girls
these percentages are equal to 530 boys and 538 girls To
give only the pereentages would create the impression that
the boys are superior to the girls, but when the absolute
numbers are given 1t immediately appears that there 1s no
significant sex difference,

From genetie considerations, as outlined in an earher
chapter, the wniter 18 mclined to believe that a few more
women will be found to have the lughest grades of ability
but that below that a slight excess of men will be found
with no difference in the average level of mentality. In
the natuie of the ease thus 1s difficult to prove However,
the available data fit that view as well as any other.

Characteristics of the Superior
Physical Traits —All scientific studies known to the
writer arc i agreement on the point that the average height
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of superior men is above that of the general population.
Studies of school children, on the other hand, have not
agreed on this point. However, the matter would seem to
be satisfactonly scttled by Baldwin’s study of the Terman
group of superior children. He finds: “When age is made
constant for the entire group of children from 2 years to 15
years of age by means of partial correlation, a small but
probably sigmficant positive correlation is found between
mental age and height for boys and girls, but no correlation
is found between mental age and other physical measure-
ments.” 2 There 18 great variability in height, and short as
well as tall individuals are found to be very superior. The
shight average supcriority mm height is most probably due to
a greater activify of the anterior pitwitary body. This in-
fluences the growth of the bones and apparently also the
nervous system,

In other physical measurements the superior children are
also somewhat above the usual norms, but there is little
difference between normal and superior children mm this
respect As stated above, Baldwin found no significant
relation between intelligence and other measurcments.

One of the pecular findings in Terman’s study is that
“somewhat more than half of the entire group have under-
gone tonsillectomy Only sbout a fourth of the remaining
subjects have tonsils which are entircly normal.”®* Gen-
erally speaking the health of the superior group was found
to be better than average

Physical growth of the superior children was found to be
faster than for the average. Dentition appeared to be
shghtly earher Walking averaged about 1 month carher
and talking about 3% months earlier than the average.
Sexual maturity was early, at least a year earher than the

’I;IM Terman, et al, Genetic Studies of Genwus, Vol. 1 (1925),
p 171.
*Op at, p 249
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average. In all of these traits therc was, of course, great
variation It 18 not possible to determine a child’s IQ by
finding out when he began to walk or to talk, though this is
important contributory evidenee

Galton’s study of famous divines caused hun to conclude
either that they as a group were physically weak or else
that they had been wild mn their youth. Aside from this
exception we appear to be justified 1n saying that 1n gencral
superior men and women appear on the average to be
superior physically as well as mentally, but with many
instances of inferior physique and superior mentahty, The
carrelation between the two 1s at best relatively shght.

Intcllectual Traits —It 13 not possible to point out a group
of general mental characteristies and say that these are the
characteristics of genmus  Rather 1t 1s neeessary to deal
with different kinds of genius  The requircnients for great
success as o smger, as a musical composer, as a sculptor,
as a panter, as a poet, as a novelist, as a mathematician,
as a biologist, as a statesman, as a soldicr, and as a mimster
or priest are clearly not the same Some of these lines of
activity arc probably even antagomstic The critical atti-
tude of the scientist 1s hardly calculated to make a great
divine The mathematician 1s unhkely to be a poct.

In a general way 1t secms probable that 1magination and
reasoning power arc the most csential wmntellectual require-
ments of genius  No great amount of constructive imagina-
tion would seem to be necessary for the singer, however,
and no great amount of reasoning power would seem to be
necessary for any of the artistic elass  This mndicates the
difficulty of a generalized statement  'We shall not attempt
it. Our only purpose here 1s to point out that genius 1s
speeralized and may exist 1n a high order i particular fields
without great ability in other lines, though abilities of bet-
ter than average grade may be expected even n unrelated
lines. A group of children with special abilities studied by
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Terman were found to have 1.Q’s of from 87 up, though
most of these cases of special ability had 1.Q.’s above 100.
A large number of profile charts prepared for different
superior children showed the same kind of wrregulanty in
the strength of different traits as is found in normal
children.

Social and Moral Traits —Like intcllectual characteris-
tics, social and moral characteristies are by no means uni-
form 1n degree of development 1n eminent men and women
Scientific men are lhikely to be socially timid and retiring,
though this could not be true of political lecaders Pun-
tamism may be a trait of divines but is not so hikely to be
associated with military men or artists.

That eminent men are likely to be involved in social
confhets 1s shown by the fact that more than 16 per cent of
the 975 men studied by Havelock Ellis had been imprisoned
once or oftener, “while many otheis only escaped mnprison-
ment by voluntary exile ” It 1s hardly hikely, however, that
statisties Innited to recent times would ~how any such re-
sult Terman’s results do not show that superior children
arc socially unusual or abnormal, rather they show that
intellectually superior children are in general socially and
morally superior also It should be kept in mind that there
is no necessary connection between ntelleetual superiority
and social and moral superiority—there are cases of marked
difference 1n the degree of development of these traits—but
as a general tendency we do find that intellectual and social
and moral superionity go together

Insanity

We have already referred to insamty m the parents and
relatives of superior individuals  Havelock Elhs finds 44
cases among his 1,030 men and women of genius, Of these
13 were unquestionably nsane for a considerable part of
therr early or active lives, 19 werc either only shghtly insane
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or insane for only a brief period, and 12 developed senile
dementia in old age after long hives of strenuous intellectual
activity. If we count all of the cases, the incidence of
insamity becomes 4 2 per cent for the entire group studied.
Certainly this percentage is not high enough to attempt as
some have done to link genius and insanity as similar mental
conditions. With reference to other nervous disorders, Ellis
says:

While, however, grave nervous diseases of definite type seem
to be rare rather than common among the eminent persons with
whom we are dealing, there 1s ample cvidence to show that nerv-
ous symptoms of vaguer and more atypical character are ex-
tremely common The prevalenee of eccentricity I have already
mentioned 7That irntable condition of the nervous system which,
m 1ts Protean forms, 15 now commonly called neurasthema, 18
evidently very widespread among them, and probably a large
majority have heen subject to 1t Varwous definite forms of
minor nervous derangement are also common *

In calling attention to the nervous disturbances found in
great men and women 1t should be recogmzed that such a
characteristic 1n a great man 1s noticed and commented on
beeause 1t happens to be a trait of a great man  On the
other hand, we may sce many, many nervous symptoms in
people of lower social elass and with no special distinetion
and under such conditions we are very likely to pass them
by without speeial attention and speedily forget them At
the same time, 1t 18 reasonable to suppose that a great man
would have a more sensitive nervous svstem and so would
be more subjeet to nervous derangements than would an
individual of lower mentality

Heredity and Enimronment
We have alrcady ponted out the fact that eminent men
and women are from supetior fanulies It might, of course,

*Havelock Elis, 4 Study of Brntish Gemus (London, Hurst and
Blackett, 1904), p 197
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be urged that this is a proof that environment rather than
heredity is the determining factor in the causation of great-
ness. Evidence against this is offered by Galton in the fact
that the adopted sons of the Popes have not compared at
all with the true sons of eminent men. Presumably they
have had excellent opportunities, at least for eminence in
the church, but they have not shown themselves able to
profit by them.

It will hardly be maintained by any whose opinion is
worthy of respeet that a physical characteristic such as
stature is determined by environment Yet we find mental
abihity and mental greatness to show the same regularity in
the relative amounts possessed by relatives It seems
necessary, therefore, to assume 1t to be hereditary. In so
doing we arc not overlooking the mmportance of environ-
ment Obviously wars are nceessary to bring out the
qualities of a born military leader Musical instruments
are necessary for the success of the imstrumentalist. A
potential scientist would not have been successful in Europe
m Ap 700. Time and circumstance arc extremely im-
portant factors in the success of a potentially great man; if
the times are unfavorable the man may never be heard of,
But time and circumstance can never do more than give the
man an opportunty to show s qualhties, 1t cannot supply
the man with the quahties This 1s the crucial point.
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CHAPTER XIII

EXTREME DEVIATIONS IN MENTAL TRAITS:
II. MENTAL DEFICIENCY

Defimition of Mental Deficrency

In the last chapter we considered one kind of extreme
deviation 1n mental traits, great superiority. In the present
case we are to consider the opposite kind of deviation, ex-
ceptional deficiency. It will save the student from certain
common errors 1n thinking if this contrast 1n traits is kept
clearly 1n mmmd Both genius and deficiency should be
thought of in relation to the normal distribution curve:
they represent differences in degreec only from the normal.
Mental defectives are, then, people with the same kind of
minds as those of other people but theirr minds are less
efficient: they learn less readily, remember less, and reason
with greater difficulty, and are only able to solve problems
of less difficulty. There 1s no ground for considering de-
fectives as belonging to a separate and distinct “type” of
humanity.

From the foregoing 1t 1s evident that any line that may
be used to divide the feeble-minded from the normal will
be more or less arbitrary. We might, for example, agree
that we would consider all people included 1n the lowest 10
per cent of the population as mental defectives, or we might
accept some other figure, as 5 per cent or 20 per cent.
Another method of defining feeble-mindedness would be to
accept some particular test as a satisfactory test of nor-
mality and deficiency and then rate as defective all those

making below a particular score on the test. This latter
320
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procedure is the one that in practice has been most followed
in recent years. When such a method is used, the per-
centage of mental deficiency will, of course, depend on the
difficulty of the test.

After the development of the Binet tests and before the
World War the rather general practice was to consider all
adults with Binet mental ages of 12 years or less as mental
defectives. As we have secn, however, the results of the
Army tests were so surprisingly low that a marked down-
ward revision in our ideas as to the average of mentality
seemed necessary. To accept the 12-year limit for mental
defictency would, if we accept the results of the Army tests
as valid, place nearly half of the white population and more
than half of the Negro population 1n the class of mental
defectives. 1t would seem much more plausible to accept
some lower Iimit such as 9 or 10 years There is, how-
ever, no general agreement as to what age should be used;
but present opinion seems to be drifting towards the accept-
ance of the 10-ycar level, 1e, all adults having Binet
mental ages of less than 10 years arc considered as feeble-
minded In any case, the purely arbitrary character of
this line of demarcation should be recognzed.

In dealing with children 1t 1s necessary to use the intelli-
gence quotient as the basis of determining relative mental
deficieney  Dafferent writers suggest different 1.Q’s as the
upper lmit of mental deficiency, but general agreement
would place the dividing lme at 1Q’s of about 70 to 75.
Pintner’s suggestion that 14 years be considered the average
adult mental age in terms of the Binet scale and that 1.Q.’s
of 70 and below be considered as defective seems the most
satisfactory and defensible plan This would make 98
years the dividing line between feeble-mindedness and
normality for adults. At the present time, however, there
is less disposition to base a judgment of mental defi-
ciency solely on intelligence level Careful workers also
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attach considerable importance to emotional traits, Thus
an adult able to pass an intelligence test with a mental age
of 11 years but who is seriously defective emotionally may
be adjudged a mental defective, while another adult with an
intelligence level of only 9 years but with better emotional
development and balance may not be considered mentally
defective. This same principle naturally apphes to the
interpretation of the 1Q’s of children

Grades of Mental Deficiency

Morons, Imbeciles, and Idiots —It has become customary
to refer to ligh-grade mental dcfectives as morons, to
middle-grade defectives as imbeciles, and to low-grade de-
fectives as 1diots. The same difficultics arise here as 1n the
general division between normahty and deficiency The
dividing line between these various grades 1s arbitrary and
can only be fixed by general agreement, which does not at
present exist. The older classification for adults as given
by Goddard 1s as follows:

Idiots have Binet mental ages of ....1 to 2 years

Imbeciles have Bimet mental ages of. 3 to 7 years
Morons have Bmet mental ages of ..8 to 12 years

This classification might be retained 1f we changed the
last group from 8-12 to 8-10

In terms of the I Q, Kuhlmann suggests the following
classification:

Idwots have I1Q’s of...... e .. 024
Imbectdes have IQ’s of .... .. . 2549
Morons have 1Q’s of... . . .. 50-74

‘When speaking in genecral terms such a classificatior wall
prove useful, but on the whole 1t will prove more satis-
factory to give the 1Q itself when speaking of particular
children
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Idiots-Savants—Most mental defectives show a reason-
able amount of umformity in the degree of development of
different mental capacities. There are, however, certain
marked exceptions to this general tendency. A few indi-
viduals arc found who are markedly defective along nearly
all lines cxcept one, and in this one line they may be far
superior to the average person. In the cases that have been
reported, this exceptional superiority has usually been in
some kind of arithmetical computation, or 1n ability to
play a musical instrument, or in ability to paint, or do other
artistic work. Less striking cases of the same variation will,
of course, also be found. It may also be noted in passing
that cases are often found of intelligent men who have a
single marked defect.

Moral Imbeciles —Mental deficiency is ordinarily under-
stood to apply primarily to intellectual functions, though
1t 18 also generally recognized that intellectual defect 1s quite
hkely to involve moral defeet. There are, however, some
cases where no ntellectual defect is present but where
marked moral deficiency appears. Such cases are due to
defective development of the instincts and emotions In
one such case tested by the writer an 1 Q of 120 was found,
but there was a marked indifference to social criticism and
equal lack of consideration for the rights of others. An
interesting commentary on this case 1s the fact that the
parents had on several occasions gone away on a vacation
and had left the child behind without making any provision
for her care and welfare. In this case, at least, the moral
imbecihity seemed hereditary.

There 18, a priori, no particular reason why instinctive and
emotional variations should not occur in the same manner
as intellectual variations are known to occur, but due to
our defective methods of measuring the emotions we have
not yet reached the point where we can determine satis-
factorily these emotional differences,
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Traits of Mental Defectives

We shall now examine in somewhat greater detail the
traits of mental defectives, following for this purpose the
outhne given in Chapter III.

Physical Traits—The differences in size between high-
grade mental defectives and normals are insignificant. The
distributions for the two groups will almost coincide. Low-
grade defectives, on the other hand, show a tendency to be
smaller in size, though this 1s of small consequence.

In proportion mental defectives show more of a tendency
to be short and stout than to be tall and thin. There is
some reason for correlating this difference with inferiorty
of function of the anterior pituitary body.

There arc no important differences 1n color of hair, skin,
and eyes when we compare defectives and normals.

Inner physical differences are of more importance than
outer ones. These are, however, more difficult to deter-
mine, and, on the whole, we know less about them.

According to our present understanding of the matter the
rmost 1mportant inner structural differences to be looked
for mm mental defectives would be 1n the nervous system
and 1n the glands of internal secretion The nervous system
has been extensively studied, but, due to the extreme diffi-
cultics to be overcome, very httle more than a start has
been madec towards a full understanding of the differences
in microscopical structure Work on the glands of internal
secretion has been very limited.

The available evidence shows that mental defectives tend
to have fewer nerve cells, to have these less developed
s1ze and 1n the number of ramifications of the dendrites and
axones, to have the existing cells poorly oriented or ar-
ranged, and to have these defects relatively more prominent
in the association areas than in the primary centers. In
many cases of low-grade deficiency enough can be seen
under the microscope to afford a sufficient cxplanation of
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deficiency, but in the higher grades of defect we are not
yet able to point out so definitely the anatomical basis.
It is quite conceivable that the differences are chemical
rather than anatomical.

In cases of hereditary mental deficiency it is not possible
to point out really sigmficant differences in the structure
of the glands of internal secretion. Only in certain cases
involving primarily particular glands is this possible.
Hypertrophy of the anterior pituitary with resultant
gigantism may result in mental deficiency. Also both
under- and over-growth of the thyroid may be associated
with insufficient funection and so with deficiency.

Differences in the relative sizes of organs have been
claimed for mental defectives, but the matter has not been
very carefully investigated. Spitzka advanced the theory
that the ratio between the weights of the cerebrum and
cerebellum was correlated with intelligence Smtzka con-
sidered the cercbellum an inferior organ and on that basis
concluded that it must be relatively larger than the cere-
brum 1n defectives. This was disproved by the writer who
showed that the same variation occurs 1n men of genius as
that found in mental defectives. There is, however, some
reason for holding that the cerecbrum and cerebellum com-
bined have a smaller ratio to the brain stem or to body
weight than in normals, but this difference is not a great
one and therc 18 much overlapping

Doll finds a rather high correlation between the vital
capacity and the intelligence of defectives. In part this 1s
probably due to differences in ability to understand and
follow nstructions. It 1s not so strange, however, that lung
capacity should be associated with intelligence when we
consider the importance of oxygen to the system as a
whole.

In health and resistance to disease mental defectives are
much inferior to normals. They lhive shorter lives and this
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is sufficient evidence of thewrr inferior constitutions, This
difference, like the others, varies with the different levels
of intelligence.

In tests of strength and endurance 1t is difficult to deter-
mine accurately the power of defectives, because so much
depends on ability to understand dircctions and on self-
control in executing them. For this reason the showing of
defectives 1s perhaps poorer than 1t should be High-grade
morons average about as well as normals in tests of strength
with the dynamometer Imbeciles are usually lower and
idiots as a rule make a very poor showing

There is a tendency for mental defectives to mature
earlier, and this applies to both physical and mental growth,
The absolute growth 1s, however, less  As a result of these
two tendencies, the final degree of development tends to
be less than for normals, and this 1s true to a marked degree
at the lower end of the scale.

Psycho-Motor Traits —Idiots and mmbeciles often show
marked irregularities 1 sensory capacity Sometimes there
will be an almost complete absence of a particular sense.
Usually, however, we find only a shght degree of correla-
tion between sensory capacity and mental development.
Ability to discriminate two points usually correlates a little
better than other sensory capacities with intelligence.

No rehable data are available on the subject of imagery
in mental defectives They are unable to give accurate
accounts of introspection and there is no other satisfactory
way to study images. By inference we would conclude that
the imagery of defectives 1s somewhat inferior to normals
and more inferior than is sensitivity

The associational capacities and tendencies represent the
field of greatest defeet in fecble-mindedness  Associations
are much slower and fewer in number This has a marked
effeet on imagination and reasoning

The same difficulty exists with respect to the affective
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capacities as exists with respect to imagery. Reliable data
would depend on introspection and that is not possible.

Idiots and imbeciles are more apathetic than are normals
and so we arc justified in saying that their emotions are less
developed. In morons, however, there is no great difference
as compared with normals, though the average intensity of
the emotions is probably less. The greatest difference is
found 1n the sympathetic and altruistic emotions which are
the basis of moral conduct. These are phylogenctically late
in development and they are, therefore, naturally most
likely to be deficient in the underdeveloped individual.
Goddard thinks that even the sex instinct and emotions
are probably less developed in defectives than in normals.
We should expect some other emotions to be even less
developed.

Attention is based, in part, on interest, and as the in-
terests of mental defectives are less varied and usually
less 1intense, their powers of attention vary accordingly.
The characteristics of attention in general would depend
on mental age and so we should expect defectives to show
about the same degree and control of attention as is found
in normal children of the same mental age

Perception 1s conditioned by past experience and to this
extent older mental defectives may be somewhat more
efficient in perceiving some things than arc normal children
of the same mental age, but otherwise there would be no
great difference.

The memory of low-grade defectives is usually poor, the
greatest difference being found in the ability to remember
logieal associations.

The outstanding and most significant defect of all grades
of mental deficiency is found 1n reasoning. In the higher
grades of mental defect especially there may be only slight
differences in other processes and capacitics and in some
things the defective may even be above normal, but in
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reasoning a greater defect will be found. This comes out
to the greatest extent in dealing with abstractions. De-
fectives are often able to cope successfully with smmple
concrete problems when they are entirely unable to deal
with abstractions, Algebra may be taken as representa-
tive of the kind of material most difficult for them to
master.

It 1s fundamentally the defect in reasoning that accounts
for some of the most important himitations 1n the vocabu-
lary of mental defectives. When language is defined as “a
system of verbal concepts” and concepts are understood to
involve gencralizations from experience, it is apparent that
defect 1m reasoming abihity will necessanily react on
language And when the concept rclates to abstractions it is
entirely beyond the mental defective, or, for that matter,
it may be beyond any except superior mmdividuals.

For the reasons just given we ordmarily expect to find
that mental defectives are most deficient 1n what we have
called abstract intelligence, though this is not necessanly
true. They may be cven more deficient in mechanical,
social, or artistic abilities.

No significant differences are ordinarily found in the
reflexes of defectives, though in the lowest grades there
may be some differences. The strength of the mnstinets has
already been referred to and the probability pointed out
that in defectives they are somewhat weaker Perverted
instincts are often found, but this may be due in part to
deficiencies 1n other directions

The character of the acquired traits of defectives may be
inferred from their native defects Due to deficiencies 1n
interest, attention, memory, and understanding, deficiencies
in knowledge necessarily result Low-grade defectives have
but very little information,

Habits are acquired with greater difficulty by defectives,
and skill in complex motor activitics may or may not be
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possible. In general, mental defectives are less efficient in
this respeet than are normals.

Ideals depend in large measure on the development of
intelligence and emotions and 1t is, therefore, natural that
mental defcctives should have very low 1deals. Their de-
sires are usually rather close to the instinctive level and
so their conduct 1s generally regulated by present condi-
tions. They are conspicuously deficient in foresight and
persistency of purpose towards anything far removed This
18 to a considerable degree the basis of the moral short-
comings of the feeble-minded. In these respects defectives
are often inferior to children of the same mental age.

Special Vareties of Mental Deficiency

In chmeal practice 1t has been customary to group to-
gether certamn varielies of feeble-mindedness which show
certain common physical charactenistics and which usually
show some degree of umiformity 1n mental level, A few of
the more common of these will be referred to here

Cretins —In Chapter II, in discussing the effect of de-
ficiency 1n the thyroid gland, the essential characteristics of
cretins have already been deseribed Whenever the thyroid
1s 1itself absent or defective, or whencver the food and
water are deficient in 10dine, the normal growth processes
are checked. This affects especially the skeleton, the sex
organs, and the nervous system The result 1s that the child
does not reach his normal mental level. If the deficiency 18
not too great he may almost reach 1t, but if 1t 18 very great
he will remain an 1mbecile or 1diot

Cretinism is easily recognized by the physical symptoms.
There 18 a tendency to stoutness, the legs are hikely to be
bowed, the hands and fingers are short and thick, the fea-
tures are coarse, the skin is dry and wrinkled and sallow in
color, and the hair shows a tendency to fall out

Cretimism, 1f treated early enough during the normal
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pertod of growth, can be cured, and these cases would con-
sequently not be considered mental defectives, since by
definition mental deficiency 18 commonly understood to be
mcurable. If, however, treatment 1s too long delayed
permanent and 1ncurable deficiency results

Mongolan Imbeciles —Mongohian 1mbeciles are so named
because they have the characteristic Mongolian slant of
the eye They arc further peculiar in that thewr final
mental level 1s about 4 or 5 years They have been for a
long time one of the puzzles to students of mental de-
fictency, because they defied explanation They appeared 1n
families without any known hereditary taint and where
there was no accident or discase that would afford an ex-
planation Statistical study of sueh cases, however, showed
that a disproportionate number of them were born to women
who were past 35 years of age Few cases, relatively, were
born to mothers in the twenties  Statisties further showed
that such children were very often the last child born
the family and that the mother suffered something ap-
proaching exhaustion. This has led to the theory that
Mongolian mmbecility 1s due to endocrine exhaustion or at
least to lack of endocrine balance This would cause a
disturbance of nutrition with resultant lack of development

Hydrocephalics —The ventricles m the bramn and the
cavities between the brain and the skull are normally filled
by the cercbro-spmal flud In some cascs, however, due
either to improper climination of the fluid or to its excessive
production by the choroid plexus of the lateral ventricles,
more than the normal amount accumulates and pressure on
the brain and skull results This 18 called hydrocephalus
(commonly known as “waler on the brain”). Sometimes
this assumes the form of an internal hydrocephalus with the
result that the ventricles are enormously dilated. In such
cases, the pressure and the mechanical derangements of the
parts of the brain result in serious mental impairment.
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There are, of course, many degrees of this defect; we have
been speaking of the more serious cases. In other cases
the secretion does not so greatly affect the ventricles of the
brain but causes a great increase m the size of the skull.
If the skull mnercases n size sufficiently, there may be no
important mental symptoms, but, if the increase does not
relieve the brain of the pressure, an impairment of mental
ability is probable. Permanent cures of such cases are
rare, but some benefit may be derived from the periodic
partial dramming of the brain casc. The cause of the pro-
duction of the excess of fluud 18 not understood.
Mcrocephalics —In rare instances cases are found with
very small heads The diameter of the skull may be but
httle more than half the normal. This involves, of course,
a very small and undevcloped bramn with corresponding
mental capacity, Microcephalics are always of low men-
tality. However, not all cases with small bramns have small
skulls. Some have skulls of ordinary appearance but have
erther an excess of fluid or have very thick skulls or both.
Nothing definite 1s known as to the causation of micro-
ccphaly  The most plausible guess at the present time
would be some disturbance of nutrition caused by improper
endocrine scerction, but as yet this would be only a guess.

Man Causes of Feeble-Mindedness

Some suggestions have alrcady been made as to the cause
of mental deficiency 1 particular kinds of cases. We shall
now consider the causes of the larger group of cases which
do not have peculiar physical characteristics.

Is feeble-mindedness a Mendelian umt character? In
1911 Davenport expressed the view that low mentality was
due to the absence of some factor which, when present,
caused tlie development of normal mentality If, then, this
factor was absent in both parents, 1t would naturally be
absent from all their chuldren and as a result all of thewr
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children would be mentally defective. Davenport further
assumed that if one of the determiners for normality was
missing in each parent one-fourth of their children would be
defective.

The foregoing 1s equivalent to saying that feeble-minded-
ness is a recessive Mendehan umt character.

In 1914, Thorndike commented on Davenport’s view as
follows:

I fear, however, that the inheritance of mmbecility will be found
by no means so sunple as Dr Davenport hopes. . . .

It seems probable that two imbecile parents produce widely
varying offspring ineluding some more imbecie than they and
some far higher than they on the intellectual scale

Mental traits are certamly not as a rule unit characters or the
results, each from two or three cooperating umit characters On
the conirary, most of them secem to be the results of very many
unit characters?

In 1914 Goddard published the evidence collected from
a study of the ancestry of a large number of mental defee-
tives and concluded from this evidence that feeble-minded-
ness acts as a recessive Mendelian unit character, normahty
being the dominant

Goddard’s comments on reaching this conclusion are
worthy of quoting at some length:

That normal mtelligence seems to be a umt character and trans-

mitted 1 true Mendehan fashion 15 a conclusion that was forced
upon us by the hgures, and one that 1s difheult to make agree with

previous conceptions .. Xven now we are far from beclieving
the case settled The problem 18 too deep to be thus easily dis-
posed of.

Statistical theories and methods have a great value 1n modern
science, but their application to the human problem 1s fraught
with many and scrious habilities to error.

The chapter “Is Feeble-Mindedness & Umt Character?” was
written under the rather strong impression that feeble-mindedness

*E L Thorndike, Educational Psychology, 1914, Vol 8, p 265 f.
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is not a unit character. After the data were counted and seemed
to show so conclusively that 1t 18 Mendelian we were wnchined to
omit the first part of the discussion on the unit character, but we
decided to leave 1t, if for no other reason, to show the stages
through which our thot had devcloped m the course of this
study The former view may yet be correct, but here are facts

that cannot be i1gnored *

The writer confesses to bemg one of those psychologists who
find 1t hard to accept the 1dea that the mtelligence even acts lhike
a unit character But there seems to be no way to escape the
conclusion from these figures.’

Although it is evident that Goddard stated this con-
clusion in a cautious and tentative way, various writers
have accepted the statement as 1f it were conclusively dem-
onstrated to be a fact. The present writer does not find the
conclusion at all convincing and will, therefore, attempt to
point a way of cscape from the agreement of Goddard’s
figures with the theoretical cxpectation according to the
Mendelian assumptions.

In statistical work the first requisite is accurate data with
which to work. If the data are themselves open to serious
criticism on the score of accuracy, it should be evident that
any great accuracy in the results will be more or less acci-
dental. Now it happens that in this particular study the
mstitution children whose familics were studied were them-
selves tested with the Bmet test by a tramed tester, and
there is, therefore, no ground for serious objection to that
part of the results But the relatives of the children were
not aclusally tested. Some of the relatives considcred were
dead This is, of course, mmevitable when an attempt is
made to study the more remote ancestors. Whenever pos-
sible the living relatives were scen and talked with by a
tramned ficld worker. When it was not possible to see the

*H H Goddard, Feeble-Mindedness, Iis Causes and Consequences,
(New York, Macmillan, 1914) p 1x.
*Itud, p 556
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individual, or when he was dead, dependence had to be
placed on such reports of his behavior and characteristics as
were available. This would work fairly well for low-grade
cases of feeble-mindedness, but as Goddard points out it is
open to objection when the individuals are morons or are
low-grade normals. In such cases the procedure followed
was to give the imndividual the benefit of the doubt and not
list him as feeble-minded unless the cvidence was perfectly
convincing If the ficld worker was not convinced as to
how he should be hsted, he was left undetermined. The
result of this method is to mve a bimodal distribution of
cases, since the border-line cases have been thrown out.
We arc not, therefore, dealing with a random selection, and
the statistical results are correspondingly wvitiated

In addition to these border-line cases there was a large
group that could not be classified because of deaths 1n
infancy and other causes The actual figures show that
out of 1,752 offspring of various matings, 708 are rated as
feeble-minded, 348 as normal, and a total of 696 as unclassi-
fied for various reasons such as death, doubtful cases, ete.
The conditions, therefore, certainly do not justify any
strong assurance that if it had becn possble to eclassify
the large unclassified group that they would have been
found to show the same ratios of normals and defectives
as was shown by the classified group.

In eriticizing Goddard’s method of collecting results, the
writer 18 appreciative of the difficulties to be overcome and
is inchned to the view that the results are as good as could
have been secured under the circumstances, but i1t would be
unnecessary charity to overlook the eircumstances, And
few mental testers would agree that it is possible to deter-
mine with much accuracy the Binet mental age of a person
by anything short of an actual test.

It must be kept in mind that the definition of feeble-
mindedness is arbitrary and that when we think of it in
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relation to the total population the distinction between the
feeble-minded and the normal is simply an arbitrary line
drawn at some point so as to cut off the lower end of the
curve of distribution for intelligence. In Goddard's use of
the term all adults testing 12 ycars or less on the Binet
scale werc considered fecble-minded 1If, then, we are deal-
ing with a random sample of the population, 1t 13 clear that
the rclative number of normals and feeble-minded indi-
viduals is determined simply by the pomnt at which we
draw the arbitrary hne. If we place the line at 10 years,
we greatly reduce the number of mental defectives and
correspondingly 1ncrease the number of normals. If, there-
fore, using a Binet mental age of 12 years as the dividing
line, we had found by studymng a random sample of the
population that the mating of two normals with recessive
deficiency gave a Mendchan ratio of 3 normal children to
1 feeble-minded, 1t by no means necessarily follows that
the same would hold 1f we lower our arbitrary dividing hine
to 10 years of Binet mental age. Incidentally, as we have
already shown, there are exccllent reasons for considering
12 years as much too high to be used as the lower limit of
normality.

Another cvidence of seleetion is found when we examine
the mental ages of the children who were inmates of the
mstitution. On the basis of what we have learned from
numerous tests as to the distribution of intclhigence i1n the
general population, we have exccllent reason to expect that
as we ascend the scale of mental age from the zero point to
normality there will be an inerease in the number of cases
1f, therefore, we use 12 as the upper hmit of mental de-
ficicncy and we have a perfectly random selection of cases,
we should have more cascs 12 years old than any other In
point of fact Goddard’s table for the hereditary and prob-
ably hereditary cases shows no cases at all for the age of
12 years. Five cases arc listed at 11 yecars and from there
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the number increases to 37 at 8 years, which is the maximum
number for a single year. This is, of course, the logical
thing to expect, but at the same time 1t shows the danger
of emphasizing too much the detailed results secured from
the statistical treatment of such data.

Asmde from these statistical considerations there are other
reasons for hesitating before accepting Goddard’s conclu-
gsion. In attempting to apply such a conception, 1t is
necessary, in the first place, to discard the classification into
fecble-minded and normal and speak rather of particular
levels of intelligence, 1.e , 3-year ntelhigence, 7-year intelli-
gence, 12-year intelligence, ete, and to assume that men-
tality of such levels 1s inhenited en bloc and that the higher
levels dominate the lower. If this were true, the ntelli-
gence of the children would always be of one of three
grades: (1) that of the father, (2) that of the mother, or (3)
that of the higher of the two recessives. In no case would a
child have a mentality higher than that of either parent.
It 1s admtted, however, that cases would occur and do
occur where the children have mentalities lower than those
of their parents.

Suppose we extend the above conception to the upper
ranges of ability and assume that men and women of genius
have mherited their mental capacity en bloc from 1n-
definmitely remote ancestors, we should find it 1mpossible to
substantiate such an i1dea by the facts available To aveid
this obvious difficulty, Davenport suggested that genius
was also due to the absence of something and was recessive,
If we apply this conception to some theoretical cases at
different intervals on the normal distribution curve, it will
lead to interesting results. Suppose, for example, that 14
is the normal mental age and we assume two parents with
mental ages of 15 and 17 according to the Stanford Re-
wvision This hypothesis would require that all of the
children be either the same mental age as one of the parents
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or higher. Parents slightly above average could not have
children of less mentality unless indeed they are below
average. (That casc 18 not covered in the hypothesis.) If
we further assume a mating of two individuals, one with a
mental test age of 10 years and the other with a mental
test age of 18 years, the logic of the situation would seem
to require that thewr children should have mental ages of
10 years or 18 years or of more than 18 years or of less than
10 years. There would be no possibility aceording to such
& theory for children with mental ages 1n between the ages
of 10 and 18 This we know to be contrary to existing data
on the subject

The fundamental difficulty with any attempt to consider
mental mheritance as being due to a single umt factor or
determiner or a3 a umt character due to a group of deter-
miners lies 1 the fact that 1t removes the possibility of the
operation of a number of independent factors and so leaves
no basis for explaimming the known facts of variabihity. We,
therefore, find 1t necessary to reject Goddard’s tentative
conclusion that feeble-mindedness 1s a unit character We
assume rather, with Thorndike, that 1t 1s very probably the
result of very many unit factors which may be combined
in many ways and with varied results as far as the degrce
of defeetiveness 1s concerned To settle this matter finally
1t would appear to be necessary to test carcfully with a
number of well standardized tests a large group of parents
and children, preferably where there are many children in
the family. It does not scem necessary that such an in-
vestigation be carried on with the families of mental defec-
tives, because we may reasonably expect that when the laws
of mental inheritance are understood 1t will be found that
they apply to all grades of intelligence ahke

In rejecting Goddard’s tentative hypothesis that mental
deficieney 1s inherited as a unit character, we have no inten-
tion of rejecting the more mportant coneclusion that de-
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ficiency is inherited. On this point the evidence submitted
by Goddard and other investigators is in substantial agree-
ment. The majority of mental defectives have defective
ancestry, and, even when defects cannot be clearly traced
in the ancestry, there 1s the possibility that combinations of
weak recessive traits are the real cause of the defect The
writer’s view is that n fully three-fourths of the cases of
feeble-mindedness heredity 1s the primary cause and prob-
ably in a considerable part of the other cases 1t is an im-
portant contributory cause. If there is a native weakness,
it is likely to be brought out by the effects of disease or
accidental injury.

Contributory Causes of Mental Deficiency

In Chapter VIII, on the effects of the environment, we
have already considered the problem as to the ways and
the extent to which various factors would affect normal
development. Glandular disturbances may undoubtedly
cause mental deficiency in some cases These disturbances
may be duc either to hereditary glandular deficieney or to
defects in the food and water supply. Scrious defeets in
nutrition, long continued, might well affect the develop-
ment of the whole body, including the nervous system.
Absence of stimulation by direct sunhght may have the
same effect Diseases, as a rule, will have no permanent
effect on a normal child. Therc may be a temporary arrest
of growth, but normally after the disease is recovered from
there 1s an aceeleration of growth and all that has been lost
is recovered Failure of this process of recovery would in
itsclf be an indication of constitutional weakness. There
are, of course, certamn destructive diseases, as meningitis,
which produce permanent injuries, and these may produce
permanent mental deficiency. But the total number of
cases due to such causes is very small.

According to popular opinion a large part of mental de-
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ficiency is due to such causes as alcoholism, syphilis, age
of parents, consanguinity, maternal shock, etc. We have
already examined these supposed causes in Chapter VIII
and will not repeat the argument here. A fuller discussion
of such problems may be found by consulting Goddard.
None of these assumed causes 1s found uniformly to cause
mental deficiency. They can, therefore, be considered as
nothing more than contributory causes.

Prevention of Mental Deficiency

Prevention requires the removal of the causes of whatever
is to be prevented. If, therefore, the fundamental cause
of mental deficiency 1s heredity, the only eflective way of
reducing the number of defectives is to restrict 1n some way
the breeding of the present generation of defectives. This
might be done in iwo ways: by segregating all defectives in
institutions at the expense of the state, or by sterilizing
them and leaving them at large. Beforc either measure can
be applied, a development of public opiion will be neces-
sary. At the present time the public would not support
such a mecasurc. Even if either measure were appled, it
would be nceessary to continue the proeess for many gen-
erations, because cases would continue to appear; but the
number would decrease with each generation.

If we view the problem of the prevention of mental de-
ficiency 1n a somewhat broader light, we are justified in
saying that mental defeet 1s relative and so viewed is in-
evitable. Even if we were by selective breeding to rase
the average level of intelligence by 2 or 3 years and eliminate
nearly all cases of defect below 10 or 11 years, we should
still have the population distributed according to the curve
of distribution—shghtly skewed perhaps—and those individ-
uals at the lower end of the distribution would be considered
defective. Their absolute intelhgence would be higher, but
in a competitive industrial civilization such as ours they
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would be just as definitely handicapped. Socially they
would still be at the bottom of the list.

If we cast scntimental notions aside and consider the
actual facts of our present economic system, the problem
of mental deficieney becomes somewhat less serious There
are many grades of work to bc done, and some of these not
only require a minunum of intelhgence but are of such a
character that they would be decidedly objectionable to
men of lugh intelligence and high 1deals. The streets must
be swept, the sewers must be cleaned out, ditches must be
dug, and a varicty of other kinds of work must be done.
Factory operations are essentially detailed wand monotonous
and so are objectionable to pcople with active minds, but
factory work 1s ecfficient and is becoming more and more
important There 1s thus a place for many people of inferror
mentality, 1f they have strong bodies If they have a fair
amount of motor ability, the openings for them are almost
unlimted. Tls is 2 side of the question of deficiency that
is often overlooked. The processes of evolution have usually
worked out so as to sccure a reasonable adaptation of or-
ganisms to environment, and so, without assuming too much
as to the perfection of this adaptation, we are justified in
asking whether rawng the average level of intelligenee of
the population would be such an unmixed benefit as 1s
commonly assumed

As a matter of fact, objcctions to mental defeet have
not as a rule been on the grounds of the defect itself but
rather on the grounds of the supposed conscquences of such
deficiency. Mental deficieney 1s often assumed as the basis
of crime, particularly certamm kinds of erirme Ths, 1f
true, 1s a scrious matter. It will be considered, however,
in a later chapter

Fecble-mindedness is also often associated in popular
opinion, with insanity. Some varieties of defect do involve
both insanity and mental deficiency. However, most de-
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fectives are not insane and most of the insane cannot prop-
erly be called feeble-minded The distinction between the
two and the way in which they are related will be explained
in the next chapter.
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CHAPTER XIV

EXTREME DEVIATIONS IN MENTAL TRAITS-
III FANATICISM AND INSANITY

Conflict of Views on Insanily

Among primitive peoples and even until relatively recent
times among civilized peoples, the insane have been sup-
posed to possess evil spirits. If the evil spint could be
driven out, the sufferer would recover. With the develop-
ment of modern medicine insamty came to be regarded
as a discase, and medical investigators sought for its cause
in infections, toxic disturbances, tumors, and hemorrhages.
The mental symptoms were not in themselves considered
as having any causal significance. If the underlying organic
condition could be removed, the mental disorders would
naturally disappear. It should be noted, however, that
the mental symptoms of insamty were rather generally
regarded as being of a nature quite different from the
normal,

A later development in the conception of insanity is
found 1n the Freudian immterpretations Briefly, the Freu-
dian view is that due to a maladjustment between the
individual’s desires and his environment an emotional con-
flict develops. This conflict 1s not solved 1n any satisfac-
tory way. The unsatisfied desire is repressed, 1s dissociated
from the normal and dominant self, and begins from the
subconscious to exert various undesirable influences on the
activities of the individusl. At first this conception was
applied chiefly to the interpretation of hysteria and re-
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lated phenomena, but there has been a tendency on the part
of some to apply Freudian ideas much more widely and
to consider psychological disturbances the essential cause
of much insamty.

Still a different view as to the cause of insanity is held
by some who maintain that, for certain kinds of insanity
at least, an inherited predisposition is the most important
factor. Thus it is evident that the experts do not agree
on what is the fundamental nature of insanity.

Gencrally speaking, insanity has been regarded as ab-
normal and pathological In so far as this conception is
held, we are not here interested in it, for our problem is
rather to study the deviations resulting from the action of
ordinary biological forces. It is, of course, true that some
at least of the nsamities are due to physical discase In
spite of this, however, the present chapter will endcavor to
show that the mental phenomena of insanity can be 1n-
terpreted mostly if not entirely as being extreme quanti-
tative variations—not qualitative differences—from the
normal.

Definition of Insamty

Tentatively we shall define insanity as a condition which,
whether resulting from tumors, hemorrhages, infections, in-
toxications, hereditary defects 1n the nervous system, ex-
haustion, or emotional conflicts, results 1in a loss of ration-
ality, mental balance, and socialized sclf-control to such a
degree as to cause serious irrcgularities in behavior. 1If
feeble-mindedness is thought of as a lower level of men-
tality, insamty 1s thought of as a disordered and unbalanced
mentality.

Mental Varations in Insanity

Sensory disorders are frequently encountered in insanity,
but their importance 1s relatively small. The affective tone
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in insanity is at times pleasant but is more characteristically
unpleasant. Motor strength, skill, and resistance to fatigue
are usually decreased This can be regarded as one of the
most important general characteristics of the insane. The
instincts and emotions are especially subject to disorder.
Violent emotional disturbance when found is to be taken
as an indication of lack of cmotional control rather than
as an indication of great strength of the emotions. It 1s
probably nearcr to the truth 1o say that the emotions of
the insanc are below the normal. This may well be due,
however, to exhaustion rather than to original deficiency.
The sense of humor and tendency to laugh off the mental
effects of a blunder—which imphes breadth of view—are
usually impaired Another emotional difference of the first
degree of importance 1s the overdevelopment relatively of
the egoistic emotions. Little altruism 1s to be found among
the insane. Delusions of grandeur i which the patient
thinks he is a king or a god are examples of the tendency
to glorify the ego. Power of voluntary attention is very
largely impaired 1n most forms of msanity. In oppcsition
to this we find on the one hand a tendency to scattering
of attention and on the other a tendeney to fixate some
one thing and be unable to think of anything else. Imagi-
nation and pereeption are normally distinguished fairly
sharply, but 1n the insane the distinction breaks down
False perceptions are much more common. Voices are
heard and visions are scen, While normal individuals rarely
have hallucinations except in sleep, the mmsane often have
them when awake. Memory suffers both i the direction
of simple 1mpairment and in the direction of falsification
Loss of memory is Iikely to be regressive in that the last
things learned are the first to be forgotten. The falsification
of memory 1s the natural result of its impairment and the
great activity of the imagination Associations become
less logical and more subject to the influences of emotional
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complexes and chance connections. Defects in reason-
ing are of especial importance One of the most important
phases of this is the loss of the ability to weigh and
evaluate evidence and accept a rational conclusion.
This gives rise to all kinds of delusions. A false idea
becomes fixed and in spite of contrary evidence is
firmly held and believed This is the characterstic which
makes the msane particularly dangerous. If they conceive
the 1dea that they are divinely appointed to kill their
neighbor, no amount of evidence will convince them that
they are in error.

Relation of Insanity to Intelligence

Amount of intelligenece is not a great factor in insanity.
Insanity may be associated with mental deficiency. Many
cases which combine the two defects are found Insanmity
may occur in ordinary average citizens. Or agan insamty
may be found in the exceptionally superior. There 1s, how-
ever, no real justification for the common belief that gentus
and insanity are closely related It is certamnly not correct
to say that all of the insane were near-geniuses, neither
is it correct to say that all geniuses are ncar-insane, The
genius is often thought to be insane until he succeeds 1n
his enterprise and then he is accepted perhaps as a great
man. His thoughts are so far removed from those of the
erowd that they are unable to grasp them If the concrete
results of his tlunking are sufficiently understandable and
demonstrably corrcct, Ins standing with the public corre-
spondingly improves But 1f he does not reach the point
of concrete demonstration, he is very lkely to be rated
as mentally unbalanced Certamn kinds of insanity do,
indeed, occur most often among the gifted classes, but
other kinds occur more often among the less gifted group
and it is, therefore, unsafe to draw any general conclu-
sion.
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Varieties of Insanity

It is not our purpose to attempt anything more than a
very brief outline of the insanities. Texts on psychiatry
should be consulted by those interested in a detailed and
comprehensive treatment. All that is desired here is to
show the relation of some of the characteristic phenomena
of insamity to normal mentality. We shall classify the
insamtics in eight groups on the basis of probable major
causes. This classification, though not complete, includes
nearly all cases of insanity.

Insamty Due to Tumors—Tumors are masses of tissue
which grow 1n erratic and unregulated manner and may
attain considerable size In an enclosed arca, such as the
cramal cavity, this nceessarily results i pressure and dis-
placement of the surrounding tissue. The symptoms will be
determined by the location and by the amount of this pres-
sure and displacement. It so happens that most brain
tumors are found near the base of the brain, cither in the
region of the thalamus or around the brain stem and cere-
bellum. The reason for this cannot be stated with certainty,
but, since 1rntation seems to be one of the potent causes of
tumor growths, 1t 18 not improbable that the friction natur-
ally encountered by these basal structures largely deter-
mines the greater development of tumors 1n this region.

The symptoms in tumor msanitics are very variable but
are likely to mvolve disturbances of emotions and motor
control with resulting impairment of vohtion. They do
not present any features of speecial interest to the student
of individual differences.

Insamity Due to Infections—Another group of mental
disturbances without any regularty of symptoms is due to
brain abscesses These may be located 1n practically any
bramn area and beeause of this fact they show symptoms
which vary with the areas affected They may cause simple
loss of function or loss of mental balance or both.
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A more important variety of insanity resulting from in-
fection is found in general paralysis, technically known as
dementia paralytica. This is the fourth and final stage
of lues and develops in about § per cent of the total num-
ber of cases of luetic infection Most of the cases do not
go that far. This in itself is a very interesting fact and
shows that not only 1s the infection necessary but that a
lack of resistance on the part of the individual 1s also
necessary to reach this final stage. The organism causing
the disease, the spirocheta pallida, attacks the nerve cells
directly and destroys them Many of them completely
disappear from the cortex, being absorbed and carried away
by the blood. Their places are taken by ncurogha, or sup-
porting cells, and as a result the cortex 15 much hardened.
This destructive process may involve the whole cortex.
The inevitable result of such disintegration 1s a loss of
mental capacity. In the progress of the disease this finally
becomes absolute. With this goes a loss of motor capacity
and control. The essential symptoms are thus summarized
1 the name, dementia paralytica

By following the discase in greater detail onc may
enumerate the loss of memory in a progressive way, the
loss of judgment and reasoning ability, the loss of power
of attention, and so with other mental processes Generally
speaking, the higher powers are the first to go, just as
tearing down a building the top 1s removed first. In this
respeet the phenomena of general paralysis may be com-
pared to those of senescence.

Other infections, as influenza, may cause such a serious
mjury to the nervous system that something approaching
temporary mmsanity results Ordinarily in such cases com-
plete recovery takes place i a few months.

A still more temporary condrtion 1s found 1 fever de-
lirum which may result from infection When a person
gets into a high fever there may be hallucinations and
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erratic associations such as are found in some forms of
insanity. We do not ordinarily say that such people are
insane. We simply say that they are “out of their heads,”
but in reality they are for the time being unbalanced.

Insamty Due to Intomcation —Toxic conditions in the
system, whether produced by disease, inhaling poisonous
fumes, drinking too much alcohol, or other causes, may lead
to serious but usually more or less temporary disturbances
of mentality. As an example of this we may take delirium
tremens. Ordmanly this is caused by excessive and pro-
longed consumption of alcohol. If complicated by pneu-
monia, as not infrequently happens, death may result; but
in the absence of complications a recovery may be expected.
It 1s thus essentially a temporary condition The striking
symptoms 1n this disease consist of hallucinations, which are
often pleasant but are more generally of a ternfying char-
acter Great disturbance of the associative processes natur-
ally occurs also

Insamity Due to Normal (?) Involution —Our knowledge
of growth 1s murh more complete than our knowledge
of old age with its accompanying disintegration. There
is, however, 1n all cases, 3 deeline 1n abilities with advancing
age. Just when this decline begins cannot be stated
with certainty, because 1t, hike other things, is subject
to very great individual variations. Impairment of physical
capacity apparently begins before immpairment of mental
capacity; some think there 1s an increase in mental
capacity 1n brain workers even after the physical mecha-
nism has begun to break down In any case, there is
eventually a slowing down of brain processcs and a loss
of mental plastictty In many cases this does not go very
far before death results from some cause outside of the
nervous system The heart or digestive system may fail
while the bran is still working effectively Under such
conditions we naturally do not find very important nervous
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disorders. In other cases, however, the nervous system and
the endocrine glands may begin to disintegrate before the
other systems, or the nervous system may be affected by
diseases of bodily organs with resulting mental symptoms.
It is a relatively common occurrence for old people to
show signs of mental decay and to become queer and eccen-
tric. Ordmarly this is passed over without sertous con-
sideration, but i some cases it goes to such an extreme
degree that 1t results 1 the confinement of the imndividual
in a hospital for the insane. These cases show nothing
very striking to one famihar with the phenomena of old
age. The senses are usually impaired, the perceptual powers
decrcased, memory suffers greatly, especially for recent
events, the emotional Iife 18 likely to be disturbed, and the
sufferers are likely to show decidedly egoistic and selfish
emotional tendencies. Motor ability 1s greatly reduced
Judgment and reasoning suffer to a marked cxtent and
with this frequently goes the development of delusions

Insanity Duc to Disturbances in the Circulatory System.
—Defeets 1 the cireulatory system may be responsible
for the development of insanmity. The most common of these
defects are hardening of the arteries, technically known as
arterio-sclerosis, hemorrhages, and occlusions due to the
presence of thrombi or embol

Old age 1s normally associated with some hardening of
the arteries and in many cases this goes to the pomnt that
any considerable increase in blood pressure results in a
more or less extensive hemorrhage When this oceurs in
the brain there is ordinarily a destruction of nerve cells
with resultant loss of function These lesions may be 1n
any part of the brain and may be of many degrees Tt is,
therefore, impossible to generalize as to their mental effects

The occlusion of blood vessels may be due to foreign
bodies or to blood clots or, in particular cases, to free fat
cells. These may travel through the circulatory system
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until they reach a point where a blood vessel divides or
otherwise becomes so small that further passage 1s im-
possible. Under such conditions the normal circulation
of blood is seriously reduced or cven stopped with con-
sequent disturbance of mental processes According to one
theory, many cases of shell shock were duc to the occlusion
of capillanes by fat cells released from some part of
the body by the effects of a shell fragment striking a bone
or other solid part of the body and so jarring the cells loose.
‘When these started from the arteries through the eapillaries
in the bramm n the direction of the vemns, they lodged and
stopped the circulation.

As in casc of brain hemorrhages, 1t is mmpossible to
gencralize on the effecls of occlusions of cerebral blood
vessels. A great variety of symptoms results However,
1t should be clear that thromb: and emboli are important
possible causes of 1nsanity

Insamty Due Largely to Inherited Defects in the Nervous
System: Dementia Pracox —Dementia precox 1s so named
because it 1s a gondition of mental disintegration which
comes on prematurcly It appears ordinarnly 1n adolescence
or in carly adulthood There are three forms: the
hebeplrenie, the catatonie, and the paranoid The hcbe-
phrenie form 1s the most characteristic and 1s characterized
chiefly by mental degeneration There may also be delu-
sions, but these are not prominently developed In the
catatonc form there is less mental degeneration and greater
hope of recovery. The name is based on the peculiar fact
that 1n these patients we find a condition of uniform museu-
lar tension with the result that when a limb is placed 1n a
particular position 1t tends to remain there The head may
be held for some time above the pillow, or the arms may
be held in a horizontal position without support During
this time the patient 1s 1n a condition of stupor apparently,
but patients often show that they remember the ecvents
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which took place at the time when they were not supposed
to be able to understand what was going on. The paranoid
form 18 characterized especially by the presence of delusions.
These are especially hikely to be of persecution, though they
may be of other kinds. All three forms show mental deter-
oration.

Mamc-Depresswve Insamity —Manice-depressive insamty,
also known as circular insanity, 1s characterized by alternate
periods of great excitement, or mania, and periods of de-
pression In the period of excitement the patient may be
violent but 1s often cheerful and happy. There 18 a free flow
of language but without logical continmity Inihe depressed
phase the patient may hie in bed without showing any mn-
terest in anything Delusions are generally present in the
manic phase of the discase

The average individual 1s subject to alternating periods
of excitement and depression and the phenomens of manic-
depressive 1nsamty suggest that 1t 1s sumply an extreme de-
gree of this normal mental periodicity It seems plausible
that this periodicity 1s hnked up mn some way with the
balance of the glands of internal secretion, but so far 1t has
not been possible to verify this supposition.

Parancia —Paranoia 1s usually a disorder of later years.
It 18 characterized by systematized delusions These may
be expansive: the patient may think himself a king or a
great financier or a special prophet of the Almighty Or
they may be delusions of persecution. the patient may think
that he 1s the victim of some special conspiracy, that people
are plotting to take all his property, to kill lum secretly,
and so on Married patients may suspect that their mates
are unfaithful to them and may resort to all manner of
devices 1n order to catch them in secret trysts with their
supposed lovers

Other mental functions in paranoiacs may be approxi-
mately normal except for those involved in the acceptance
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of the delusions. The observed defect is one of judgment,
but this in turn involves errors in meanmng, in emotional
attitudes, and 1n inferences. The fundamental difficulty is
probably in the emotions and in an uncontrolled imagina-
tion.

The essential nature of a delusion is the inabihity to re-
ceive and accept the facts of experience in a rational way.
This is most evident when new experience is of such a
character as to require the changing or the abandoning of
accepted views. From this point of view senescence may
be said to be characterized in general by the presence of
delusions. It is quite generally recognized that old people
do not readily change their views, they do not adapt them-
selves so readily to new situations; they are by nature con-
servative; and this means that very often they do not grasp
new truths as real This does not mean that youth is free
from delusions 1n the ordinary sense of the term—far from
1t. But in the technical sense in which we use the word
here, a delusion is a false 1dea which is proof against con-
trary evidence, and while youth has many false ideas, youth
1s more plastic and more rcadily accepts opposing evidence
and changes its views to suit the facts This the paranoiac
is unable to do, and so we are justified in pointing out the
close relation between the extreme delusions of the insane
paranoiac and the absence of mental plasticity on the part
of the aged Paranoia 1s, then, only a quantitative vana-
tion from what may be regarded as normal senescent char-
acteristics.

Melancholia —Melancholia is a condition of extreme
habitual depression which occurs more «commonly in the
later years. Onc of 1ts common symptoms 1s the presence
of delusions of a depressive nature. One patient said that
she had been dead for four ycars, that she had swallowed the
sun, that her blood vessels were filled with iron, and she also
said other inconsistent and impossible things. These 1deas



354 INDIVIDUAL DIFFERENCES

are fixed and the patient will tell the same stories for
years,

While it can hardly be said that senescence is char-
acterized habitually by depression, if we compare it with
youth we should certainly call 1t less hopeful and optimstie.
Melancholia 1s probably due to the regression of organs and
functions that normally make for a more cheerful state of
mind, but just what these are we are not at present able to
state.

Emlepsy —Epilepsy may be brought on by injury to the
brain, but we have 1 mind here the cascs that show a
history of epilepsy 1n the family. The discase may appear
at almost any age It 1s more likely to be brought on by
excessive excitement and nerve stramn, though 1t may appear
when there has been no unusual set of experiences as a
basis. In the simpler forms there are seizures with uncon-
sciousness which last a few seconds or minutes and without
any other mmportant symptoms Mental deterioration to a
greater or less degree takes place In the more violent
cases there are severe “fits” with violent spasmodic con-
tractions of the muscles and frotlung at the mouth. These
usually last only a few minutes but may leave the sufferer
m a weakened condition In some cases the epileptic be-
comes 1rrational and dangerous when the seizures approach
and for that reason he has to be confined

Mental-test results of epileptics are peculiar m that they
show a much greater scattering than is charactenstic of
either normals or mental defectives  In some cases at least,
this has an anatomical correlate in the failure of nerve
cells 1n certain parts of the cerebral cortex to complete their
development Certain parts of the cortex are relatively well
developed while others are very poorly developed Some
of these conditions arc at least congenital, and the family
histories would suggest that they are hereditary.

Insamity Due to Ezxhaustion® Neurasthenia.—Neuras-
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thenia may be classified as hereditary or as acquired depend-
ing on the conditions of its onset We are considering here
the cascs due primanly or at least largely to environmental
influences

Neurasthenia is characterized by a condition of nervous
exhaustion with a greater tendency to mental fatigue
There 18 a condition of anxiety and lack of emotional control
and a tendency to exaggerate mental and bodily ills and
to mmagine numerous defects and diseases that are not
present,

This disturbance is so much more common in America
than in other countries that it is often called the American
disease It is due largely to the fast hfe and the greater
mental straimn under which Americans hve. It 1s also prob-
able that Americans as a class have been selected from
those who were more restless and excitable and so were less
satisfied with Iifc in Europe In general it is the most
ambitious and cnergetic and often the most talented who
suffer from the discase Great ability seems often to be
linked with great susceptibility to fatigue It 1s probable,
however, that ncurasthenia 18 due fundamentally to emo-
tional conflicts and worry rather than to overwork Exces-
sive work, 1f not complicated by digestive disorders or
insomnia, should not produce neurasthenia, because the
loss of energy by activity would be made up by food and
sleep, but when emotional conflicts and worry enter the
arena, digestion is disturbed and mmsomnia appears The
nervous exhaustion is then produced directly by the inter-
ference with normal sleep and digestion. Once the vicious
cycle 18 started, 1t becomes progressively worse until the
emotional disturbance 1s removed or until so much energy 1s
lost that through sheer exhaustion the causes of the worry
are disregarded

While there 1s some loss of ability in neurasthenia, there
is a clear consciousness of the loss on the part of the sufferer,
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and in this respect neurasthenia differs from the typical
insamties.

Hysteria —While emotional conflicts and worry may in
some cases lead to neurasthenia, in other cases they lead to
hysteria Hysteria 1s essentially a psychological condition
and may be described as a dissociation of consciousness
resulting from the submergence into the subconscious of
emotional complexes that are antagonistic to the domimant
self. There are no regular physical symptoms or nervous
changes The phenomena may be regarded as largely func-
tional though very possibly wath an organic basis The
psychoanalytic school of psychologists and psychiatrists
have done much to clear up these disorders and the student
must read the more extensive discussions to get a clear
understanding of the causes and symptoms. As long as
psychoanalysis is confined to mental ailments of this order
it 1s very useful, but 1t 18 necessary to protest against 1its
application on the same basis to the hereditary mental dis-
cases They may indeed show symptoms similar to those
of hysteria, but they cannot be cured by the same treat-
ments.

General View of Insanity

We have noted briefly a few of the outstanding mental
symptoms of the insamties Our purposc has been to show
how these are related to our general conception of indi-
vidual differences It will be useful here to summarize our
conclusions In the first place we may note that no mental
phenomena appear in the insanities that are qualitatively
unhke the mental phenomena of ordinary life. Hallucina-
trons and delusions are not peculiar to the insane So with
the other phcnomens of insanity, we find them in lesser
degree or less often in ordmary citizens. Many of the
phenomena of mental degeneration encountered in insanity
are suggestive of premature senescence, either general or
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partial. The difference is again quantilative. When in-
sanity is caused by an abscess or by a tumor, we may have
a deranged or an impaired function, but there is nothing new
added. In short, then, some functions may be lost and
others may be weakened, or all may be weakened but to
different degrees with a resulting loss of balance, and these
disorders may give rise to extreme degrees of peculiar and
objectionable conduct, but there 1s nothing fundamentally
new. It is unnecessary to invent any new categories in
order to describe the individual deviations of the insane.
The insane sumply show to an extreme degree certain objec-
tionable or lamentable mental characteristics which are
found in the average citizen One student, after reading a
text on the psychology of msanity, very truthfully said that
he had learned more about normal people than he had by
reading a number of texts on normal psychology.

Insanity and Rehgion

In view of the very important position occupied by
religion 1n hife and espeeially beeause of 1ts close relation to
the emotional Iife, 1t is natural that religious 1deas should
be involved in the insanities It is also only natural that
many of the insane should have many religious hallucina-
tions and delusions As a matter of fact, the insane do have
such 1n large numbers They see visions and hear the voice
of the Lord telling them various things. Because of the
veneration which people have for religion, there 1s always a
danger that when 1nsane people are at large and have such
hallucinations and delusions they will be accepted uneriti-
cally The history of religions is filled with phenomena
of this kind. One of the popular revelations has been that
the world would end on a particular date, and crowds of
dupes have more than once gathered to be ready for the end.
If the public at large had a better understanding of the aber-
rations of abnormal mentality, 1t is safe to say that religion



358 INDIVIDUAL DIFFERENCES

would be relieved of a weighty encumbrance, Certain
religioys movements have been supported largely by the
near-insane. Extrcme religious fanaticism shows many
phenomena of msamty, but 1t is difficult to criticize 1t on
such a basis because of the great danger of being misunder-
stood Fanaticism of all kinds, of course, belongs in the
same class; but rchgious fanaticism, because of the im-
portance of the 1ssues mvolved, 18 hikely to be more extreme
than fanaticism of other kinds

An example of semi-rehgious phenomena which often
involve insanity 1s found in the spiritualistic movement.
There can be no doubt that many of the mediums who claim
to reccive messages from the dead are in fact suffering from
hallueinations They may hear voices, but the voices are
within and not without Other mediums are, of course, plain
frauds looking for easy money.

The Prevention of Insanily

Practically nothing can be done to prevent insanities due
to tumors and abscesses of the bramn  Insamties caused by
speeific discases and by poisons are naturally to be avoided
by avoiding the cause. We are not concerned with these.

It 1s not pos«<ible td say with certamty just how senile
dementia may be avoided, but 1t seems reasonably probable
that the avoidance of prolonged worry and excessive bodily
fatigue would do much to prevent the danger of excessive
mental disintegration in old age

When there 1s a hereditary disposition towards nervous
and mental derangement, a quiet and sancly ordered hife is
imperative Excessive mental or physical strain or the
weakness resulting from a severe illness may suffice to bring
on the msamty. Avoidance of cmotional excitement and
worry is, however, most important Rural hife rather than
city hife is to be advised.

Neurasthenia is to be prevented by adequate diversions
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and avoidance of worry. Adequate self-control is essential.
A sense of humor and the ability to see things in their
proper perspective, along with the right kind of social con-
tacts, should go a long way to prevent excessive worry; but
an adjustment of desires and ambitions to opportunities is
also necessary

Hyster1a 1s to be prevented as far as possible by avoiding
its cause, but a knowledge of abnormal psychology should
also be s great help The understanding of the mental
mechamsms involved would tend to prevent the development
of the more extreme phenomena.

In brief, physical and mental hygiene are necessary to
prevent insanity. There are, of course, enormous 1ndividual
differences 1n susceptibility to the development of 1nsanity.
Some people can stand more than others. The individual
must become acquainted with his capacity for resisting
stram and always keep well within the danger line,
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CHAPTER XV

EXTREME DEVIATION IN MENTAL TRAITS:
IV. DELINQUENCY AND CRIMINALITY

Historcal Conceptions of Criminals

Primitive and medizval thinkers were usually disposed
to explamn irregular conduct by the supposition that the
individual was possessed by a spirit—or perhaps by a group
of spirits This method of explanation was easily appled to
criminals and led naturally to the supposition that the
criminal was such because the devil or onc of his special
agents had control over the unfortunate man In the early
modern period with the great emphasis on individualism and
freedom of the will it was supposed that criminals were
such because they freely chose to be This was the basis of
some of the most severe punishments; hanging was not infre-
quently the penalty for a petty offense The beginning of a
more scientific pont of view was found in the work of Lom-
broso, who urged a study of criminals as a basis for their
treatment Unfortunately, however, Lombroso did not him-
gelf study criminals very carefully and as a result he set
forth some very questionable views as to the nature of the
criminal class According to him, c¢riminals represented &
distinet hereditary type and it was possible to distinguish
them from the rest of the population by the presence of
certain physical irregularities or stigmata. More recently
the view has been championed, especially by Goddard,
that eriminals are such because of defective intelligence.

The evidence bearing on these views will be examined later.
361
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Difficulties in the Study of Criminals

At the outset we should recognmze certain difficulties in
the way of a satisfactory study of criminals. In the first
place, the criminals studied are the caught and convicted
criminals, This eliminates all of those who commit erime
and escape. The importance of this factor is indicated by
the fact that in the five-year period, 1918-1922 inclusive,
there were a total of 916 homicides in Manhattan Bor-
ough, New York, and in the same period there were 250
convictions for homicide The convictions ranged from
murder, first degree, to manslaughter, sccond degree. Of
course, some of the homicides were aceidental and others
were justifiable, but at least two-thirds of the eriminals in-
volved escaped Such statistics as we have on the convicted
group are, therefore, not to be accepted too mmpheitly as
rehable indications of the characteristies of criminals as a
group. In the sccond place, 1t would only be human nature
if the eriminals studied gave out a relative excess of the
information favorable to their cases. For example, statistics
indicate that a higher percentage of eriminals are church
members than 18 true of the population at large This may
be true, but 1t is more hkely that 1t represents an attempt on
the part of criminals to show that their intentions have
been good  If a criminal’s mother died when he was young,
he 1s pretty hikely to report the fact, but 1f she 1s still hiv-
ing, he 18 less likely to report it Some eriminals refuse to
discuss their cases with investigators and this necessarily
casts additional doubt on the rehability of the conclu-
sions.

Accurate measurements and reliable statistics must form
the basis of any satisfactory discussion of criminals It
ghould, however, be evident that a too complete reliance on
existing experimental and statistical results may lead to
more scrious error than would a more speculative treat-
ment.
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The Psychological Nature of Crime

Crime is ordinarily egoistic, anti-social. It consists in
satisfying or attempting to satisfy one’s personal desires in
ways which run counter to the social will as expressed in the
laws. It is, then, usually due to failure of social or other
tendencies to inhibit egoistic instinets Many individuals
who have never committed a scrious crime have at times
had the desire to commit murder; others have had the desire
to steal, and others to eommit still other serious crimes.
That these desires have not been carried out may have been
due to fear of detection and punishment in part, but 1t may
also have been duc in many cascs to more positive social
fechings such as unwillingness to cause pain to others In
any case, the normal mdividual inlibits these anti-social
tendencies while the criminal does not do so  Psychologi-
cally, then, crime 1s due essentially to the absence of mhibi-
trons under certain specified conditions.

Classes of Crimnals

Criminals have been classified in many ways, but from
our point of view it is most satisfactory to classify them on
the basis of the mstinctive drives which, not being inhibited
or controlled, cause the crime. On this basis most crimes
may be said to be duc to acquisitiveness, pugnacity, or sex.
Statistics show that from two-thirds to nine-tenths of all
criminals commit crimes of an acquisitive nature, such as
theft and fraud. Glueck’s study of 608 admissions to Sing
Sing showed 63 8 per cent in the acquisitive group, 24 3 per
cent in the pugnacity group, 99 per cent 1n the sex group,
and 2 0 per cent due to other tendencies. The exact figures
found will depend on the institution studied In case of
women, however, there is a great preponderance of crimes
involving sex They are much less frequently convicted of
crimes of acquisitivencss and of violence, but in spite of
this fact it is still correct to say that most crimes are of an
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acquisitive nature. In fact women’s sex crimes quite gen-
erally involve the acquisitive factor. Some crimes, of course,
involve a combination of motives, but 1t is usually easy to
point out the predominant factor.

Sex Dufferences in Criminahty

One of the outstanding facts about crime statistics is the
great difference in the numbers of male and female crim-

Number of
Cases
800 9
600 1
400
200 1
[} 10 20 0 40 50 Age Yoars

Fic 40 —THRE AGHS AT THE TIME OF FIRST CONVICTION oF 2,204
HABITUAL CRIMINALS

The mecan age 18 2235 and the median 15 1958 (Based on Table
76 from Goring )

inals. In New York State in 1922 only 4 4 per cent of the
individuals convicted 1 courts of record were women, and
in the courts of special sessions only 64 per cent were
women Women fall far short of supplying what we might
call their proportionate supply of crimmnals In the study
of women delinquents in New York State, Fernald, Hayes,
and Dawley report that only 16 per cent of the cases studied
were not serious sex offenders, though they may have been
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imprisoned on different grounds. This is sufficient to show
the marked difference between male and female offenders.
To be more accurate, there is no great difference between the
sexes in kinds of crime committed when felons are com-
pared, but when misdemeanants are compared there is a
great excess of women convicted of sex crimes. This is due
probably more to the nature of our laws than to anything
else; on the other hand, there is no doubt at all that women
less often commit erimes of a violent or acquisitive nature.

Por | Cents

20
15

10

8 16 24 32 40 48 56 Ages
F1a 41 —THE AGES AT THE TIME OF FIRST CONVICTION OF 555 WOMEN
DELINQUENTS (Bascd on data from Fernald, Hayes, and Dawley )

This is 1n agreement with conclusions reached in Chapter
X on the question of instinctive and emotional differences
between the scxes.

Ages of Criminals at Furst Conviction

The average criminal 1s first arrested and convicted at a
comparatively carly age 'This 1s shown convincingly by the
figures collected by Goring and by Fernald, Hayes, and
Dawley. Figures 40 and 41 show the age distributizons for
these groups. About half have been convicted by the age
of 20. Very few become habitual criminals in later life,
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In fact, it is probable that those first arrested after the age
of 30 have in most cases been guilty of crime before then but
have escaped being caught. This agrees with the 1dea ex-
pressed by James that character 1s pretty well fixed by the
age of 25.

Physical Traits of Criminals

Lombroso advanced the view that criminals were dis-
tingwished by various physical defects or stigmata Many
people still believe this to be true. However, Goring’s study
of more than 2,000 English eriminals showed that physically
& criminal type did not exist 'When measurements of crim-
inals are compared with measurements of average indi-
viduals only one difference 1s found* criminals are on the
average shghtly smaller than the general population. For
example, thieves and burglars are 18 inches shorter and
5.6 pounds highter than the average of the population
Criminals guilty of fraud are about the same height and
weight as the general population. The average difference
is so small that 1t 18 of no great consequence and clearly
1t could not be used as a means of diagnosing eriminality.

Women delinquents and criminals, on the other hand, are
shorter but heavier than women in general The 88 cases
studied by Weidensall had a median height of 61 5 :aches
and a median weight of 129 pounds. Tlis would be about
2 or 3 inches shorter than college women and about 10
pounds heavier Healy finds the same general result in
case of delinquent girls, and he further suggests that early
overdevelopment may be a potent cause of sex delinquency.
This is plausible and logical. It is sufficient to account for
the greater weight of female delinquents.

While the finding of small average differences between
the height and weight of criminals and of ordinary citizens
is of some intcrest, 1t 1s of Iittle practical importance The
overlapping of the two groups 1s so great that no conclusions
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oan be drawn in individual cases. Goring’s work has effec-
tively evaporated Lombroso’s theory of a physical criminal
type.

Several studies have found male delinquents and crim-
inals to be inferior to the normal 1n strength and endurance.
This might have some signmficance as tending to show that
crimmnals become such through lack of energy. Stealing
looks easier than working. Also, the weaker imdividuals
would be more likely to be out of jobs and so there might
be greater stimulus to steal At most, however, this is only
a tendency and 1s of no value in dealing with individual
cases, because not all weak individuals are criminals nor
are all criminals weak

The Intelligence of Crimanals

Goddard in particular has supported the view that many
criminals are such because of mental deficiency. We are
told that the feeble-minded arc cspecially likely to become
criminals. In The Criminal Imbecile Goddard reports three
cases of crimes committed by three men and boys with
mental ages of 9, 10, and 11 years. These are offered as
examples of the great dangers of mental deficiency.

The writer once saw 1n a daily paper an account of a
mental test of a murderer and, although his mental age by
the Binet test was 12 years and 11 months, 1t was seriously
urged that all individuals with such a low mentahty should
be locked up as being too dangerous to be at hiberty. This
would mean that about three-quarters of the Negro popula-
tion and nearly half of the white population would have to
be thus incarcerated As one witty student remarked, it
would be cheaper 1n the state where the erime was com-
mitted to lock up all of those above the Binet mental age of
13 years than 1t would be to lock up thase below that age
Even 1f we were to accept Goddard’s cases with Binet
mental ages of 10 and 11 as representing dangerously in-
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ferior mentalities and were to decide to lock up all with
mentalities of less than 11 years, the financial cost would
be staggering.

Fortunately, we are supplied with direct measurements
of the mental capacities of eriminals. These enable us to
determine with greater precision the connection between
intelligence and erime  Glueck, using mental test results and
other data, concludes that among the 608 admissions to
Sing Sing studied by him there are 5 with mental ages of
less than 9 years, 21 with mental ages of 9 to 10 years, 14
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F16 42—THE STANFORD-BINET MENTAL AGES OF 447 DELINQUENT
WOMEN AS GIVEN BY FERNALD, HAYES, AND DAWLEY, COMPARED WITH
THE HYPOTHE1IAL DISTRIBLTION OF THE MENTAL AGES OF THE ADULTS
IN THE GENERAL POPULATION AS SHOWN IN FIGURE 46, ¢ 453

with mental ages of 10 to 11 years, and 58 with mental ages
of 11 to 12 years Many groups of 608 1n the general popu-
lation would show a higher number of cases of low-grade
mentahty. Fernald, Hayes, and Dawley report the mental
ages of the women studied by them The distribution of
the mental ages is shown in Figure 42. The curve is dis-
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tinetly skewed and the mode is below the general population
average. At the same time, it is very important to note that
we do find very intelligent women criminals. Murchison,
also Landis and Arps, find that criminal white women have
less intelligence than the general population of white
women, but they find that criminal Negro women have more
intelligence than the general population of Negro women.

Healy and Bronner (1926) have determined and tabulated
the I Q ’s of 1,625 delinquent boys and 701 delinquent girls.
These calculations were made on the basis of an adult
mental age level of 16 years. The distribution for‘the boys
is practically a normal curve with the median at 90. The
curve for the girls is not so symmetrical and normal, but
also has a median of about 90 After pointing out that 16
years is too high for the average adult, the writers then
point out that what on their chart 1s reckoned as an 1.Q.
of 90 1s near the median for the gencral population From
this the logical conclusion is that the correlation between
intelligence and tendency to become delinquent 1s practically
zero,

The most extensive study of criminal intelhigence has
been made by Murchison. He quotes the findings of the
Army psychploglsts showing the comparative scores on the
Army tests of the Leavenworth prisoners and of the Army
at large The distribution of the two groups is as follows:

Leuvenworth

Letter Groups Army Prisoners

Per cont Per cent
E . ... . . 70 60
D .. . e e ee e 170 188
c— . . 238 208
C . e veee e 250 238
C+ . 152 160
B ......... R 80 88
A . .. e e e 41 58
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Army prisoners are clearly not significantly different in
intelligence from the Army at large. Such difference as
exists in the above figures is 1in favor of the prisoners.
Murchison has tested the inmates of a large number of
state prisons and has ecompared these with the Army test
scores of soldiers from the same states This comparison
based on 94,004 soldiers and 3,368 criminals is as follows:

Letter Groups Criminals White Draft
Per cent Per cent
E 75 75
D . .. 69 88
C— 178 214
C 285 287
C+ 228 188
B . 114 97
A 53 51

Here agun the difference 1s 1in favor of the eriminal group,
but the even more sigmficant fact 1s that there 1s no great
difference between the criminals and’ the draft group

Fernald, Hayes, and Dawley compared 44 women felons
in Auburn Prison with 473 men felons m the same prison,
using the Yerkes-Bridges point scale, and found the average
score of the women to be 7273 and that of the men to be
72 66

If, instead of spcaking of cruninals in general, we studied
special groups of criminals, we should find considerable
differences 1 average mentality. Credit eriminals and
those ginlty of fraud would show a very high average in-
telligence  Goring’s study showed that the professional
classes supply a large number of eriminals of this class.
Crimes of violence, petty thievery, and sex crimes are more
lIikely to be associated with low intelligence It 1s, as Mur-
chison points out, not intelligence or the absence of intelli-
gence that makes a criminal, but the amount of intelhgence
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the criminal possesses may have a great deal to do with the
kind of crime committed The imbecile may steal some-
thing of little value, but the intclligent erimunal will go after
a larger amount. The imbecile may usc violence, but the
more mntelhgent crimmal will substitute cunning for violence.

It 1s perhaps worth while to recall here that some 16 per
cent of the cases of British genius studied by Havelock
Ellis had at some time been 1n the clutches of British law.
Some may have been gulty of nothing worse than being
1n debt, but 1n the sight of the law they were eriminals.

The general conclusion to which a study of criminal
intelligence leads us 1s that there is no significant corre-
lation between level of intelligence and tendency to commit
crime  There 15, however, a positive corrclation between
imtelhgence and kind of erime committed,

Insamty and Crune

Much emphasis has been placed on the relation between
crime and insanity. From time to time the daily papers
contain accounts of terrible crimes committed by insane
persons This tends to give the impression that a large
part of erime 1s due to insamity  Of the delinquent women
studied by Fernald, Huyes, and Dawley, 41 per cent had
been 1in hospitals for the insane. In view of their com-
parative youth, 1t 18 safe to say that the final percentage
of those who showed symptoms of mmsanity would be con-
siderably lugher. Glueck reports that 59 per cent of the
608 admissions to Sing Sing suffercd from dementia precox
and a total of 12 per cent suffered from some mental dis-
ease This last figure 1s piobably fully high enough if not
too high for the general relation between crimmality and
insamity. In any case it appcars evident that while erim-
inals show a relatively high insanity rate, the actual number
of mnsane criminals 1s only a small fractional part of the
total number of criminals. Also 1t should be said that only
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a small number of the insane ever commit 8 crime. Lom-
broso supposed that epilepsy and crime were very closely
connected, he even went so far as to say that criminality is
a form of cpilepsy. Statistics show a higher percentage of
epilepsy among criminals, but the figures are far from what
would be required to support Lombroso’s claim. Goring
reports that 1n the general population the death rate from
epilepsy 1s 11 per 1,000 while among ermminals 1t 15 26 per
1,000 Clearly the rclation between crime and cpilepsy is
not a markedly close one The same must be said of crime
and insanity 1n general. A few scnsational cases have given
the public and cven some scientists a distorted view of the
true situation.

Instincts and Emotwons of Criminals

Unfortunately we have not yet reached the pomnt where
we are sble to mcasure satisfactorily the instinets and the
emotions We are, therefore, forced to depend on unsatis-
factory data mn attempting to discuss such charaecteristics in
criminals. This 18 freely admitted at the outset With this
Iimitation clearly in mind, the writer ventures the view that
the essential mental differences between criminals and the
general population are to be cxpected 1n the instinets and
cmotions  We may reach this concluston by a process of
elimination after ruling out intelligence, or we may reach 1t
on theoretical grounds, if we hold that motivation 1s the
essential psychological aspect of criminality and that
motivation depends fundamentally on instincts and emo-
tions. In cither case we find our conclusion supported by
various students of erime from Lombroso on Criminality
would seem to depend largely on the balance between
selfish and social emotions The criminal 1s egoistic, self-
assertive, vindictive, unsympathetic, inconsiderate of others,
anti-social At tumes, of course, criminals show considerable
sympathy and loyalty to their own group but show their
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anti-social feelings towards society as a whole. The worst
form of criminal, however, shows little sympathy or loyalty
to any group.

It may not be out of place to suggest that the antithesis of
criminal character traits 1s found in the wvirtues recom-
mended 1n the teachings of Jesus. We must, of course,
distinguish between the teachings of Jesus and the theo-
ries of theologians and the practices of churches in such
matters,

While a detailed statement of instinetive and emotional
traits in criminals is not possible, 1t seems plausible that
adequate measurements would show a deficiency in the
emotions on which altruism and sympathy are based and
perhaps an cxcessive development of tendencies related to
acquisitiveness, pugnacity, or sex, or to a combination of
these.

Summary of Criminal Traits

The general conclusion reached by all really scientific
investigators 1s that there 1s no criminal type. Rather the
criminal shows the same physical and mental characteristics
of ordinary citizens, but with differences in degree. Even
differences 1 the degree of development of different traits
have not been found to any extent sufficient to afford an
adequate description of the criminal class. The suggestion
is made that the really mmportant differences will be found
in the instinets and cmotions when satisfactory measure-
ments of these are available.

The Causes of Crime

The study of the characteristics of eriminals is rather
unsatisfactory as a basis of stating the causec of crime.
The 1dea that low intelligence 1s a potent cause of crime 18
not supported by the facts. In a general way i1t has been
argued that low intelhgence makes a person more sug-
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gestible and, hence, easier to lead into crime. In this con-
nection, however, it is well to remember that children of ages
from about 4 years to 6 ycars show a strong tendency to
contra-suggestibility  After this period suggestibility in-
creases until about the age of 9 ycars and then decreascs
until matunty. Suggestibility 1s greater in girls and women
than in boys and men. It 1s related apparently to self-
assertiveness rather than to intelligence The actual facts
would seem to indicate that low intelligence makes for
obedience to law rather than the reverse.

Insamity is undoubtedly the cause of some crime, but the
total amount of erime due to insanity is relatively small.
Insanity will explain more erimes than can be explained by
low 1ntelligence, but both together are madequate to explam
more than a small part of the total.

The cause of most crime must apparently be sought n
mnate and acquired emotional dispositions These are the
most important determiners of character.

Heredity and Crime

Goring made an extensive comparison of the crime records
of parents and children and concluded that “the erininal
diathesis, revealed by the tendency to be convicted and
mprisoned for erime, is inherited at much the same rate as
are other physical and mental qualitics and pathological
conditions 1n man”' If we assume that parents arnd
children are exposed to & umform cnvironment, and this
must have been substantially true of Goring’s group, such a
conclusion 1s doubtless justified. However, the writer is
unable to accept without reservations such a view. Even
though we admit that the criminal diathesis may be in-
herited in much the same way and to the same degree as
other traits, 1t would at the same time seem necessary to

* Charles Gonng, The English Convict. A Statwstical Study (Lon-
don, Unwin, 1913), p 368
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admit that environment may determine to a much greater
degree whether this diathesis will be expressed in actual
criminal acts or not. In case of such a trait as hereditary
feeble-mindedness it would not seem to matter greatly
whether a child 1s brought up in a good home 1n the country
or in a vicious home 1n the crowded section of a large city;
in erther case feeble-mindedness would appear In case of
eriminality, however, 1t 1s difficult to believe that a tendency
to anti-social conduct would be equally likely to result n
actual crime in such different environments

Fernald, Hayes, and Dawley have tabulated the “defec-
tive strains in father, mother, and members of fratermity”
for 522 dclinquent women Therr findings are as follows:

Per Cent Per Cent
Alcoholg ........ . . 218 Scaually irregular .... 151
Criminal record ..... 159 Suicide .. ..... .17
Epileptic .. . 33 Tubercular .. . . 188
Feeble-minded .. 42 Venereal disease . .. 13
Insane e el 33 Wanderer . .. 31
Neurotie . . . .. 48 Total with defect .... 490

The last 1tem, “total with defect,” 1s the total number of
cases with one or more of the histed defects In 51 per cent
of the cases there was no known defect of the kind listed
In many cases, however, such defects probably existed but
were not reported

An examination of the figures given is sufficient to con-
vince one that there 1s much more hereditary defect among
criminals than among normal individuals At the same time
some of the items listed are of questionable significance 1n
connecction with crime. It 1s especrally difficult to accept
the tubercular group as having any particular connection
with ecrime. Goring found the death rates of criminals and
ordinary citizens from tuberculosis to be almost identical.
Since this is the second largest item in the list, 1ts elimina-
tion would materially reduce the 49 per cent, though from
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the facts given 1t is impossible to say just how much it would
be reduced.

‘While it 1s perhaps not safe at the present time to attempt
a statement as to the cxact cxtent to which criminality is
inherited, 1t secems evident that heredity does have a very
important influence.

Environment and Crime

It 18 almost mcvitable that children with innate eriminal
tendencies will be brought up n environments of an
unfavorable kind For this reason 1t 18 very difficult to
separate the influences of inheritance and the influences of
cenvironment  And 1t 18 not possible, for obvious reasons, to
submit the question to experimental test. Under the cir-
cumstances 1t 1s, therefore, necessary to consider as tentative
any conclusions as to the effect of environment on crime

Sex differences 1n criminality may be attributed to a
considerable extent probably to environmental influences.
Men are m general more exposed to temptation to commit
crimes of violence and of acquisitivencss, Fernald, Hayes,
and Dawley report that only 3 per cent of the women
delinquents studied by them had not been gamfully em-
ployed 1n other words, women who remain out of industry
rarely become entangled with-the law

Crime statisties show rather matked fluctuations from
time to time The World War was associated with an
merease in crime Crime varies with the economie cyele.
Depression and hard times encourage theft and robbery.

Probably onc of the most serious causes of crime 1s laxity
in the enforcement of laws This 1n turn depends on public
opinion At the present time in the United States the odds
appear to be distinctly in favor of the crimmal He has an
excellent chance of not being arrested If arrested he can
usually get bail and 1f advisable he can disappear and let
the bail be forfeited He may never be tried and if tried
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there is an excellent chance of escaping conviction, or if
convicted he can usually depend on his lawyers to find some
technical defect 1n the court procclure or at least to get an
appeal If convicted to hang or to be electrocuted there is
an excellent chance that the maudlin sentimentality of the
commumty ean be enhisted 1n his behalf and a commutation
of sentence or cven a pardon secured If the sentence 18
only to a few years 1n the pemitentiary, by good conduct

!er} Cents A
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F1g 43 —RATINGS OF THE MORAL STANDARDS, ECONOMIC CONDITIONS,
AND PARENTAL SUPERVISION IN THE LOMES IN WHICH 420 DELINQUENT
WOMEN BPENT THEIR CHILDHOOD AND ADOLESCENCE (Based on data
from Fernald, Hayes, and Dawley )

the criminal will usually escape in half the allotted time if
he has a few friends with money. Rarely do we hear of
speedy and sufficient punishment of criminals, Where
such conditions prevail, 1s 1t any wonder that erime in-
creases? Those without particularly strong eriminal tend-
encies may be led into crime if the rewards appear to be
great and the chances of pumishment slight. If, however,
we had an adequate police force and if we handed out
summary punishment to criminals, it seems safe to assume
that fewer crimes would be committed. Whether the view
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18 correct or not, many people think today that lax law
enforcement 18 one of the most important causes of crime,

Laxity 1in law enforcement as a cause of crime applies not
only to the activities of the government but also to parental
supervision m the home  Figure 42 shows the ratings of the
homes of delinquent women by Fernald, Hayes, and Dawley
for parental supervision, cconomic condition, and moral
condition The greatest deficiency 1s evident 1n parental
supervision. It 1s worth reealling here that Terman found
the homes of his group of superior children particularly
strong 1 {lns respeet

TABLE III
Prrernrack oF CriMinaes TavinGg Lost Torig Parents sy DivFerenT

Aces
N Father Dead | Mother Dead | Mother Dead
Up to Age (Fernald b af ){(Fernald ¢t al ) (Gonng)
5 118 94 77
10 186 135 154
15 249 194 252
20 347 263 355

Lack of parental supervision may be duc to indifference
on the part of the parents, 1t may be due to homes broken
up becausc of quarrels between the parents, and 1t may be
due to the death of one or both parents On the latter
point it 1s interesting to compare the results reported by
Goring and by Fernald, Hayes, and Dawley on the numbers
of eriminals losing their parents at particular ages This is
shown in Table III. Just how these figures compare with
the general population cannot be stated We must not
overlook the fact that in a large number of cases in the
general population the death of one or both parents occurs
without any appearance of criminality among the children.
At the same time 1t seems probable that the death of parents
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would tend to be injurious to the best development of
children,

Healy and Bronner summarize their study of the effects
of home 1nfluences on delinquency as follows:

Specifically, 1f we ruled out the families 1n which there were
such clearly unfortunate features of home lfe, poverty, great
crowding or very nsamitary surroundings, extreme parental neg-
lect or extreme lack of parental control, excessive quarreling,
aleohohism, obscenity, ymmorality or criminahsm, mother away
workmmg, mentally diseased parent in the home, how many had
we left? Enumerating the good homes thus by elimination, we
found . the figures for Boston to be 103 per cent, for Chi-
cago 5 per cent, numerically only a small difference Among
2,000 young repeated offenders, then, there were living under
reasonably good conditions for the upbringing of a child, only
7 6 per cent

We have no other figures showing such high correlation be-
tween background conditions and the incidence of delinquency.
Where to place a large measure of responsibility, where to direct
a strong attack in trcatment and for prevention of delinquency
stands out with striking clearness?

The only eomment the present writer wishes to make on
this admirable summary is that in many instances the bad
environmental eonditions in the home must have been asso-
ciated with and caused by defeetive heredity in parents and
m children. Improving the environment would be of value
but would not always compensate for bad heredity.

In comparing environments we should not overlook the
marked differences between rural and congested urban con-
ditions The rural child and the c¢hild 1n the crowded tene-
ment districts can scarcely be compared as to the relative
amounts of temptation to commit erimes Tt is nevitable
that the latter districts should supply a large number of
mmdividuals with anti-social tendencies

*W Healy and A Bronner, Delinquents and Criminals (New York,
Macmillan, 1926), pp 128-129
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As another non-hereditary factor in the causation of crime
we may mention order of birth. Here again we meet the
rather puzzling fact that a disproportionate number of first-
and second-born children become erimmals  The fact seems
clear, but an adequate explanation 1s lacking.

Among the environmental factors which have been sup-
posed to be of great importance in the causation of crime
are alecohol and drugs A few yecars ago we were told by
reformers that the prohibition of the use of alcohol would
empty the jails The amount of aleohol consumed has
probably been materially reduced, but the jails are fuller
than ever. In England where prolubition does not exist,
there has been a gradual decrease in the number of criminals
since the War Certainly we are not justified 1n saying that
aleohol in itself has much direct effect on crime Germany
and France have much less erime than we have, but both
consume much alcohol *The effeet of drugs 1s difficult to
cstimate, but certainly there 1s httle reason to suppose that
drugs 1 themseclves are the eause of any large percentage
of our crimes A more plausible statement 1s that an excess
of eriminals take to drugs and thus it naturally happens
that many criminals are drug addicts.

Fernald et al. report that 53 2 per cent of the delinquent
women studied had never used aleohol, 26 2 per cent were
moderate users, and 20 6 per cent were excessive users The
drug uscrs were 183 per cent of the total The excessive
users of tobacco were 18 8 per cent of the total, while 756
per cent had never used tobacco In earlier times 1t would
probably have been easy to duplicate the figures for the use
of alcohol and tobacco among the ordinary population.
Only the figures for the use of drugs would secm to be
particularly striking  And here, as stated, the use of drugs
is probably more a result of ecrime than its cause It may, of
course, be both When strong social eensure 1s the result of
using tobacco—true in some circles for women—or alcohol
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or drugs it is naturally the more anti-social individuals who
develop the habit. Those with anti-social tendencies are
also more likely to commit crime. The ordinary citizen 1s
usually not dangerous when drunk and the criminal is likely
to be a criminal when drunk If we make allowance for
this aspect of the problem, we shall probably have little
occasion to consider the use of alcohol as directly and
chiefly responsible for erime. It may, however, often be an
additional exciting factor.

Prevention of Crime

Prevention naturally implies the removal of causes. If
crime is to be reduced or prevented, the causes of crime
must be reduced or climinated. That there are mherited
tendencies to crime appears evident. Prevention here must
mean the prevention of the inerease of criminal stocks.
Most criminals come within the clutches of the law rela-
tively early if at all If, then, they were recogmzed as dan-
gers to society, steps could be taken to prevent their in-
crease. This might be done cither by hfe imprisonment or
by sterilization to prevent reproduction. If an operation of
the latter sort were automatically carried out on all cases
committed for serious offenses, 1t would act as a strong de-
terrent from crume as well as relieve society of the breeding
of further mndividuals of the same stock. When society at
large becomes mntelhgently acquainted with the importance
of such a measure, something of the kind will be done It 1s
the most important step in the dircetion of erime prevention.

Present methods of handling criminals arc caleulated to
increase rather than to decrease ecrime The eriminal who is
sentenced to a few years in jail and then released 1s usually
worse than when originally committed: he knows that his
criminal record will make 1t very difficult for him to secure
a new position; he has associated with ecriminals and has
secured a further education in crime. It 18, therefore, a very
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patural thing for him to drift back into crime, at which he
will now be more expert. What is nceded 18 a policy of
reformation, life imprisonment, or execution. There is no
place for pumishment of a brutahzing character when such
punishment 18 followed by release

As already pomnted out, our legal system will require
revision, 1f we are to deal with erime 1n a satisfactory way.
We have entirely too many laws Our legislators have been
industriously engaged in adding and adding and adding con-
tinuously to our laws until not even the lawyers know what
the laws are 'What 1s needed 15 a broad and comprehensive
repeal of laws Then the remaming laws should be ngidly
enforced  Entirely too much latitude 15 at present allowed
to judges and to other officials in determining the fate of a
eriminal In a particular situation onc judge would 1mpose
the death penalty while another judge would 1mpose a
sentence of life imprisonment, with the result that the
prisoner would be later pardoned. Such aibitrary power
i the hands of one man savors more of autocracy than of
democracy and cannot be reconciled with the psychology of
individual diffcrences

Not only must laws, to be enforceable, represent the
common will, but they must not restrict the rights of the
mdividual unless such restriction 1s essential to the common
good Unless these requirements are met, many good
citizens without anti1-social tendencies will be led to violate
laws and so become techmcally eriminals When laws are
enacted to please noisy minorities, 1t 18 not surprising that
we find law makers arc very often law breakers If only
vital laws were passcd, this condition would rarely exist

The final need, 1f we are to reduce or prevent crime, is to
provide agencies for the better social and moral traming of
children The home 1s the proper place for tlis, but unfor-
tunately many homes are themselves demoralizing to the
child. A certain solution for this problem 1s not at hand,
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but something more could be done in the schools and some
benefit would result from adequate playgrounds under
proper supervision. The churches, unfortunately, do not
reach the particular classes who are most in need of moral
influences. Also, the problem 1s a pubhe one rather than a
private and sectarian onc Compulsion will probably be
necessary to reach the classes most in need of such help.

Sentimentality and Crume

One of the most serious difficulties at present in the way
of erime prevention 1s the false sentimentality and lack of
understanding which 1nclines to excuse crime 1f any trace of
insanity or mental imbalance 1s found. The publie is not
acquaimnted with the seientific point of view, nor 1s 1t possible
to make clear to the public the nature of psychological
determinism. However, on scientific and philosophic
grounds 1t 1s just as plausible to commit one criminal to a
hospital or institution for the insane as 1t 1s to commit
another, 1f the grounds for the commitment are to be “free-
dom” and “responsibility ” It may be argued in all cases
that acts are the logical and inevitable outgrowths of ante-
cedent conditions and hence that no criminal 15 “respon-
sible” The only consistent thing to do 1s either to dismiss
this argument cntirely or to apply it in all cases. This
15 no place to discuss the question of the freedom of the will,
yet & clearer understanding is necessary as a basis for an
mtelligent handling of crime. Without attempting a dis-
cussion of the matter, the writer submits as a guiding prin-
ciple the idea that the treatment of criminals be determined
by the axm of protecting socicty from erime and that the
1dea of responsibility be discarded 1n determining the treat~
ment of eriminals 1n so far as this responsibility may be
supposed to be determined by intelligence or moral insight,
The only justification for executing any criminal is to pros
tect society by affording a terrible example to other
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criminals. If then, we are to execute at all, there is all the
more reason for executing the insane and mentally defective
eriminals; they cannot be made into desirable citizens.
The criminals we execute with greatest assurance are likely
to be the ones most nearly normal and hence most capable
of reform. We have no consistent policy here, though one
is necessary if we are to solve the crime problem. Although
this 1s outside the proper ficld of the psychology of indi-
vidual differences, 1t 1s within the field of apphed psychology
to point out the fallacy and inconsistency of the sentimental
pleas made for special classes of criminals
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CHAPTER XVI

INDIVIDUAL DIFFERENCES AND SOCIAL
DIFFERENTIATION

Castes and Classes in History

During most of the historical period as we know it, and
among most peoples, castes and classes have existed The
king, chief, medicine man, high priest, or other ruler has
represented the highest caste In some cases the most
distingwished rulers were proclaimed gods, as 1m Rome, while
even m modern European history some kings claimed to rule
by “divine right ” At the other extremec of the scale are the
slaves, or perhaps the convicted criminals  In between are
various castes or classes, depending on the particular society.
Orders of nobihty exigt 1n many countries, and these are
usually hereditary Below the nobility we find the so-called
middle class, really a superior group Below this middle
class we find the mass of the population Both the middle
class and the common pecople are also often divided rather
sharply mto occupational groups with a distinet class con-
sciousness This 1s particularly true, for example, 1n Eng-
land and in Germany

One of the most rigd caste systems in existence today is
i India  Here the highest caste 1s the Brahman, or priestly.
Next 1s the Kshatriya, or warrior. Next 1s the Vaisya, or
mercantile and agricultural Last is the Sudra, or artisan
and laboring The first three castes are composed primanly
of invading Aryans, while the lowest caste is composed of
conquercd natives Aside from this general division, many
other castes have been formed on the basis of occupations,

386
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intermarriages, migrations, ete. The result is a rigid and
cumbersome system of rules of conduct regulating social
intercourse, and, to a considerable extent, also many other
phases of activity.

In America we are rather inclined to pride ourselves that
we are democratic, that this is a country of freedom and
equality In fact, the very beginning of our government 1s
associated with a declaration of equahity Somc, of course,
deny that this was mcant to be taken literally to mean
intellectual equality, but a review of the historical back-
ground of the doetrine as 1t developed through the Reforma-
tion and the Enlightcnment shows that 1t was rather hterally
understood—at least by many. On the other hand many
colomists were opposed to the declarations of equality, be-
cause they found the 1dea of class differcnees much to their
hking. This 1s true of many who were due to lose their
superior position 1f the colonies won their independence.

On the whole, America has been more nearly free prob-
ably from class distinctions than other countries, but that
has been due to the conditions of pioncer ife  The degree of
democratic equality has been rather direetly in proportion
to the newness of a settlement As g settlement has become
old, class distinctions have devcloped. In the West the
famly trees are still young, m the East and South where the
settlers have been for several generations, family is a matter
of great consequence. With increase 1n age we find increas-
ing scgregation and differentiation in the social structure.
This is the normal process of evolution.

Consciousness of Kwnd

Giddmngs has emphasized the importance of consciousness
of kind as a determiner of social action. However we may
explain this psychologically, there can be no doubt that 1t
works. Similarity in amount of wealth is one powerful
factor in separating society into groups This operates
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naturally and powerfully in determining place of residence
in cities. It 1s economic in part, but it 18 also psychological.
Similarity of occupation is another strong factor in deter-
mining the organization of social groups Laboring men
prefer the company of their own kind, the same holds for
professional men, and so for other groups Similarities in
interests tend likewise to bring people together Athletics,
dancing, card playing, music, pamnting, religion, and other
activities are responsible for many groups

The desire for congenial associations together with social
distinction leads to the formation of clubs, of honor societies,
of groups descended from certain historical groups, ete

Social Differcntration and Marrage Selection

One of the most important results of this social differenti-
ation 1nto groups 1s its cffect on marriage selection  Asso-
ciation 1s onc of the most powerful determiners of marriage.
Young men and women may cast admiring glances at people
they see on the streets, but they usually marry the people
they mecet 1 thewr own social groups To marry outside of
one’s social group 1s neither casy nor as a rule likely to
mect with soeial approval. To be sure, those with sufficient
ambition and ability may rise to a higher group, or those
with too little of these qualities may drop to a lower one.
The effect of this 1s stmply to increase the degree of daffer-
entiation into groups It removes those who differ most
from the group

Occupation and Intelligence

That social groups exist will be admitted by all That
these groups show significant variations m intelligence will
not be accepted so readily by many. On this point, how-
ever, we are supplied with a number of experimental studies.
The largest and most important is the comparison of occu-
pations made on the basis of the Army tests. Table IV
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TABLE IV

Mmoiay ArRMY ALrHA Scorws FoR DIFFERENT OCCUPATIONAL GROUPS
Basep on TasLm 377 oF THE ARMY REPORT

Number of . Median Raw

Cases Occupation Alpha Score
983 Laborer . . 467
5,126 Farmer e e e e e 483
595 General Miner . . 489
143 Tailor . .. . . 533
275 Barber e e e e 546
157 Bricklayer . . . e ee 579
204 Baker .. . .. ..... e e eae e 587
531 Painter . . e . 587
657 General Carpenter . . . 598
629 Locomotive Fireman . . 601
275 General Blacksmith e . e e 612
370 Butcher . . 614
1,065 General Machimst . . . 628
722 Brakeman e eer eeees . 630
85 Railroad Conductor .... .. ..... ... 640
48 Locomotive Engmeer ..... vere eee 640
224 Plumber . e .. 66 2
190 Auto Assembler v eeees . es1
102 Detective and Policeman . .. . 693
482 General Electriclan .... .. .. . . 808
289 Band Musician e e eee 819
255 Telegrapher ... . 848
83 Photographer .. e e 857
1,565 General Clerk . . . 958
450 Bookkeeper . .... . ... P 1009
40 Mecchanical Engmmeer . .. . 1097
400 Stenographer and Typist . .. 1150
53 Civil Engincer . . 1168
201 Accountant . .. .. er e e e 1179

shows the median scores made by a number of different
groups. These range, 1t will be noted, from the common
laborers at the low end of the scale to the accountants at the
upper end. There is, of course, much overlapping between
the various groups Some common laborers are very intelli-
gent. This holds for all of the groups with low averages.
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On the other hand we do not find any engineer officers with
a low degree of inteligence The tramming they have had
has been sufficient to eliminate any of even average men-
tality. The same holds, but to a lesser extent, for the other
occupations at the top of the list Occupation groups
towards the middle of the list will contain all grades of
intelligence, though most members of the group will be near
the average

The Army tests were given to adults, mostly young, who
were actually engaged in particular occupations Very
similar results, however, have been secured by studies made
on children classified by the occupation of their parents.
Studies along this line arc rather numerous, but a few will
be given to illustrate the results Duff and Thomson (1923)
tested 13,419 children, 11 and 12 years of age, 1n England
and classified these according to parental occupation The
average 1Q for cluldren of the professional classes was
112 2 and for laborers 96 Other occupational groups were
between these Pressey and Ralston (1919) tested all the
avallable children from 10 to 14 years of age in a town of
12,000, these being 548 1n number, and found that 85 per
cent of the children of professional men were above the
median of the total group in comparison with 68 per cent
of the children of exccutives, 41 per cent of the children of
artisans, and 39 per cent of the children of laborers Dexter
(1923) tested children m grades 1 to 8 in 13 ward schools 1n
Madison, Wisconsin, and determined the average scores for
occupational groups The corrclation between this deter-
mination and the results of the Army tests was found to be
.79 Haggerty and Nash (1924) studied the intelligence of
children according to occupation of parents and found
the elementary school the samec general results as those
already described In the high school the differences were
not pronounced, but great differences were found 1n the
amount of selection oceurring before high school. A much
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smaller per cent of the children of the laboring classes attend
high school. A rather large difference was found between
the children of mincrs and those of lawyers None of the
former group attained the median attamed by the latter
group. Generally speaking, there 1s, of course, much over-
lapping between the various groups.

Place of Residence and Intelligence

If there are differcnces in 1ntelhgence according to occu-
pation, it would quite naturally follow that differences in
intelligence would be found between different sections of the
same city, between city and country, between different
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Fi¢ 44 —Tue DISTRIBUTION OF THE INTELLIGENCE TEST RCORES OF
87 SEVENTH GRADE CHILDREN FROM TACTORY DISTRICTS (DRAWN WITH
BROKBN l.lNE) COMPARED WITH THE DISTRIBUTION OF THE SCORES OF 150
SEVENTII GRADE CHILDRI N LARGELY FROM BETTER RLSIDENTIAL DISTRICTS
(DRAWN WITH SOLID LINE)

To make the distributions more dircctly ecomparable the orddi-
nates for the factory group have been multiplied by 172, thus ras-
g the number of cases to 150 The mean score of the factory group
15 606 and for the other group 1t 18 815

sections of the state, and even between different states and
the larger geographieal divisions That this inference is
correct 1s shown by the results of a number of mvestigations.
Myers (1921), for example, found such a difference between
three social groups in Cleveland drawn from different resi-
dence districts The writer compared the seventh grade in
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three schools in factory districts with the seventh grade in a
centralized school drawing on a more representative popu-
lation in Knoxville, Tennessee, and found a considerable
difference between the two groups The distmbutions are
shown 1n Figure 44. The most conspicuous feature of the
chart 1s the great difference at the upper end of the two
distribution curves. Few children of superior abihty are
found in the factory districts

The rural districts have been compared with urban dis-
tricts by Pressey and Thomas (1919 and 1920). They
tested children aged 6 to 8 years and 10 to 14 years in a
poor rural district and in a good rural district and com-
pared them with the normal for those ages. Those from
the poorer district made lower scores than those from the
better district, and both made lower scores than the average.
Only 22 per cent of the 6-to-8-year-old children equaled or
exceeded the median for their age, and only 20 per cent of
the 10-to-14-year group equaled or exceeded the median
for their group The two results thus confirm cach other.
The country children tested about 1% years below the
average for city children. This general result 1s supported
by Book’s survey of the intelligence of high-school seniors
in Indiana, though a high-school survey cannot show with
much accuracy the differences between communities because
of the elmination which takes place before the end of the
high-school course, this being the time considered in Book’s
survey.

A comparison of the intelligence of the different states
and of the different sections of the country 1s afforded by the
Army tests A preliminary comparison of these results has
been made by Alexander (1922), using the results on Army
Alpha as a basis Since those who were illiterate took Beta,
the scores for the lowest states are probably too high rather
than too low. The results, 1t should be stated, do not include
the Negro population. Oregon with an average score of
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79.9 was highest and Mississippi with a score of 41.2 was
lowest, the highest state thus showing an absolute score
nearly double that of the lowest state. Due to the nature of
the test, however, this does not mean that the average
Oregonian is twice as intelligent as the average Mississip-
pian. In terms of the Stanford Revision of the Binet Test
the corresponding mental ages would be about 15.1 and
126 years There 1s, then, an average difference of about
25 years of Binet mental age. On the whole the Pacific
states were highest, then came a mixture of Western and
Eastern states, with the Southern states as a rule near the
bottom of the list.

Alexander has compared this hist of states with a number
of other state rankings When compared with the ranking
of the states in the number of eminent men as worked out
by Davies for 1912, the correlation 1s 79 = .05 Ewvidently,
then, there is much 1» common between the factors re-
sponsible for the production of eminent men and those
responsible for the production of high average scores on the
Alpha, Comparisons with economic conditions, with lit-
eracy, and with condition of the school systems also yield
high correlations Tlus, of course, rarses the question of
which 18 cause and which is result. However, from the
results of comparisons of the intelligence both of parents
and of their children according to occupation, and from the
comparisons 1n addition of rural and city children, it would
seem to follow as a matter of necessity that a state which is
essentially rural and agricultural would have a lower average
than a state which has a large urban population. It would
thus seem inevitable that Massachusetts or Pennsylvama or
New York would be higher than Lousiana or Arkansas or
Mississippi. There is, however, a greater difficulty in ex-
plaining the diffcrence between the Pacific states and some
others. This, the writer believes, depends on some other
factors to which we shall now turn.
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Movements of Population, Magrations

The average school boy is acquainted with the fact that
the different golomes were scttled by people who came to
America for different reasons. New England was settled
largely by people 1n search of religious and political hiberty.
This 1n 1tself imphes a considerable degree of intelligence
and intellectual independence It is not, therefore, surpris-
ing that this section of the country should have begun and
maintained a superior system of schools, and that their
colleges should still be among the best With this tradition
of mtellectual superiority and encouragement of learning, it
is but natural that these states have attracted from other
states a considerable number of their most intelligent eiti-
zens New York started as a colony of traders and 1s today
the leading business center of the country. It has drawn the
best business brains from the other states. Virgima, settled
originally by adventurers and gold hunters, became essen-
tially a place of rural estates and plantations somewhat
after the Enghsh system. The upper-class landlords had
inher1ted, socially speaking, an interest in politics and gov-
ernment, and Virginia became justly famous for her great
public men But men were also needed to work the planta-
tions and this resulted not only in the introduction of
African slaves but also 1n the bringing 1n of many whites of
relatively low gnade The Englhish Government followed for
some tune the practice of sending to tlus country 1ts debtors,
paupers, and minor eriminals to work on the plantations.
Farther south a whole colony was founded with such settlers.
After the separation of the colonies from the mother country
this undesirable tide of immigration was turned to Aus-
tralia, which was originally a penal settlement It would
take us too far afield to follow out in detail the changes in
American population, but cnough has been said to suggest
the mmportance of considering the classes of population
which have migrated to different states
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Due to differences in soils and climate, the North became
s shippmng, trading, manufacturing, and mining country
while the South became an agricultural country. This
difference still remains in large measure.

Studies of Northern and Southern Negroes have shown
clearly that the abler and more intelhigent Negroes have
migrated northward, with the result that the Northern
Negroes have a much higher average than the Southern ones
This fact has several interesting features, but just here we
arc intcrested 1n only one in an unsatisfactory environ-
ment which cannot be changed by individual effort it 1s the
more intelhgent and energetic who migrate. The less in-
telligent and cnergetic accept the situation The same
principle applies to whites as well as to Negroes.

The increasing of the urban population at the expense of
the rural population mm numbers has at the same time
brought about a change mn relative levels of intelhgence.
The more energetic and intelligent in the country have
migrated to the city—not, of course, all of the most intelli-
gent and energetic in the couniry but a disproportionate
part of them. This is rather generally accepted as true by
students of the problem In quite the same way a dispro-
portionate part of the intelligent and energetic part of the
Southern population has migrated from the Southern farms
to Northern citics and to Western states. The lazy, the
shiftless, and the umntelligent have remained near where
they settled—in Massachusctts, in New Jersey, in Virgina,
in Georgia, and 1n other older states. TFor this reason
largely, the writer believes, the Western states have shown
up well in the Army tests They have been settled by people
with enough imagination to find conditions in the more
eastern states unsatisfactory and they have had enough
energy and resolution to make an atiempt to improve their
condition. The call of “Westward ITo!” has not been strong
enough to reach the lazy and the stupid. The progressive-
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ness of the West is the logical result of the restlessness and
enterprise of 1ts settlers. The East, because of 1its intel-
lectual prestige, its universities, and other centers of culture
and learning, retains a large proportion of the most in-
telligent members of the population; but it also has a large
number of the lowest-grade members of the race. There
is, then, nothing strange or startling about the results of the
Army tests as far as the comparative rankings of states are
concerned. They are what one might reasonably infer.

Adaptation of Organism and Environment

Adaptation to environment is to a certain degree essential
to the life of all orgamsms, and in the higher animals,
especially man, satisfactory adaptation requires an adequate
adjustment between the opportunities of the environment
and the desires of the individual In the long process of
evolution, adaptation has to a considerable extent been by a
process of bodily change, but with that we are not here
concerned Adaptation also takes place by means of physi-
cal and mental adjustment. An cxample of this 1s the
change 1n scnsitivity to heat and cold which we regularly
experience from one summer to the next Another example
1s the becoming habituated to the noise of a eity so that it
does not interfere with mental work or with sleep Other
examples of adaptation are found mn the little deceptions
which form such an essential part of social tact Or again
we have an example of adaptation in the case of the man
who keeps on working at a disagreeable position, or in the
case of a woman who continues to live with a drunken and
brutal husband DBut wlile adaptation takes place and is
a necessary part of cxistence and may 1n certain ways be
considered an essential mark of intelligence, there are clearly
limits to which the process may be carried.

What the individual seeks 1s not to change himself or his
behavior as a means to adaptation but rather to change his
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environment. The greater the energy and intelligence of
the individual, the greater this tendency. Now, in effect, the
environment may be changed in ecither of two ways: first, by
modifying the environment at hand, as by building a house
and heating 1t 1f the weather is too cold, or second, by
migrating to an environment that is satisfactory, as by mov-
g from a cold to a warm chmate as some birds do from
season to season. Within lmmts the modification of the
environment 18 the easier and preferable process, but there
are very distinet limts to which 1t can be successfully
carried The boy or girl in the rural districts who has a
great liking for social hife is confronted with the practical
impossibility of having very much of 1t at home. The only
way to secure it is to migrate. So it is with many things:
the discrepancy between what is desired and what 1s possible
in & given environment may be so great that the individual
leaves the environment for one that offers with less effort
the objectives sought. Whenever, therefore, any consid-
erable discrepancy exists between the characteristics of the
individual and his environment, we may reasonably expect
that he will tend to make some effort to adjust the dif-
fercnce. This, 1n the writer’s opinion, is the fundamental
basis of the groupings of individuals m occupations and
in residential and other geographical zones in such a way
that differences 1n ntelligence are found. It 1s the founda-
tion of castes and classes,

The argument here may be reduced to three main propo-
sitions: first, that abilities vary and are distributed accord-
ing to the normal curve, second, that jobs and positions vary
greatly in their requirements of abilities for successful
performance; and third, that in general the individual pre-
fers the position in hife which 1s adapted to him rather than
the one to which he might by extraordinary effort adapt
himself. In social relations somewhat the same kind of
things may be said about differences in temperaments and
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interests. The third principle is subject to some apparent
exceptions, but 1n general it seems to hold. Certainly most
people like to succeed in their undertakings and very few
are conspicuous for their zeal m working after hours. On
such a basis, then, men of different abihities will tend
naturally to gravitate into occupations to which they are
suited. If they attempt an occupation which 1s too difficult,
they will quit and search for an casier one. If they get into
a too easy position, they will find 1t monotonous and
unstimulating and will prefer something more nearly
adjusted to their abilitics and interests. The problem 1s of
course complex, but this represents one of its essential
phases.

In a somewhat similar way in social affairs 1t 18 much
easier to get along peacefully and enjoyably with other
people of similar tastes, moral standards, and abilities.
Lovers and opponents of garlie do not dine happily together.
Puritans and devotees of Bacchus will not find cach other’s
company and 1dcas agreeable. Nor will philosophers and
fools often be found walking together Similanty is the
basis of congenmahty Tlus 1s well shown in the case of
identical twins The differentiation of socicty into classes
is thus a necessary result of individual differences This is
emphasized and perpctuated by the fact, already referred
to, that marnage selection is usually within the group of
similar social and economic standing

Among animals where intelligence 1s not an important
factor and where matings are controlled mostly by chance
and nstinctive physical attraction, a more homogeneous
group may be expected Variability will be relatively
small Among primitive peoples where family ties are loose
and where mating 1s again largely a matter of chance and
nstinetive physical attraction, somewhat the same result
may be cxpected as in lower animals Among more intelli-
gent and civilized men, however, the expression of the sex
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tendency has been decidedly curbed and restricted and
monogamy has tended to be the more general practice.
This tends definitely to reduce promiscuous matings and to
hmit them more nearly to individuals of similar social
status. Thus the total population passes from a relatively
homogencous condition to a heterogencous one in which it
comes to consist of a large number of more or less separate
groups The older and the more cstablished the civilization,
the more sharply these groups may be expected to be
differentiated

Rates of Increase of Differcnt Classes of the Population
Under colomal conditions large families were almost the
rule This was particularly true on the frontiers, With
successive generations, however, the size of the average
family has been reduced. This would not in itself perhaps
be a causc for concern if the reductions in all classes of
the population had been proportional But they have not
been The greatest reduction has taken place in the size
of the families of the most intelligent, while the least in-
telligent have continued to raise large families. The grad-
uates of some of our leading colleges for men and for
women do not have enough children to replace themselves
Accurate figures are, of course, mmpossible as to the
exact cxtent to which each quarter of the population is
replacing itself Nothing more than a probable estimate
can be given From the figures at hand, however, 1t scems
probable that the lower half of the present population 1s
producing three-quarters of the next generation The final
result of such a change in the relative rates of reproduc-
tion of the diffcrent classes of the population can mean
only onc thing. a lowering of the average intelligence of the
population. No amount of cffort directed at the improve-
ment of our educational system can prevent such a result,
if those with less than average intelhgence produce a
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majority of the next generation. If we were surprised and
shocked at the average showing made by our soldiers on
the Army tests, we may as well prepare ourselves for a still
poorer showing in the future.

Important evidence of the relation between intelligence
and size of family has been pubhished by Lentz (1927).
In a group of 4,330 cases he finds that the only children
have an average 1Q. of 1079 while the children from
famlies of 13 and more children have an average 1Q.
of 799 Moreover, the figures for intermediate families
show rather regular declines 1n average 1Q’s. The com-
posite correlation between intelligence and famly size for
the 4,330 cases 153 — 304. = 010,

The reasons for this change in the state of affairs are
rather complex, but scveral suggestions may be made. The
increased development of scientific medicine has greatly
reduced the mortality rates, especially for infants, with the
result that while formerly a large number of the lower
classes died before attaining matunty, they now survive
to raise familics. This inerease 1n medical knowledge has
not to the same degree affccted the upper classes, because
they have had better care and better food and have never
shown the high death rate characteristic of the poorer
classes. Modern charity has furthermore tended to make
1t easier for the poorer classes to inecreasc and multiply.
In some cases families have continued to be supported by
charity although the family continued rapidly to increase in
size.

A number of factors cause the upper classes to show a
lower ratc of mercase On the whole because of greater
ambition and other reasons they marry later, and the age of
marriage has some relation to the number of children.
There is also a greater amount of voluntary control of
the size of the family This 1s done in part because of the
desire to give the children a greater opportumty, and in
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part it is due doubtless to the unwillingness to give up out-
side activities to the extent necessary to raise a large
family. Another factor which operates to some extent 1s
the difference in physical condition of the upper and lower
classes. The lower classes are ordinarily forced to do a
considerable amount of manual labor This apples to the
women as well as to the men. There can be no reasonable
doubt that such exercise tends on the whole to make them
more able to bear children The women of the upper classes,
on the other hand, too often lead hives of ease and luxury
and take only a minmimum of exercise Such a method of
hving reduces them to a physical condition which is un-
favorable to the bearmmg of children. The body requires
s considerable amount of cxercise for its normal function-
ing, and when it does not get it a decrease in functional
efficiency is the necessary result.

Eugenics

Eugenies has for its aim the improvement of the race
by better regulation of marriage and the size of familes.
Mental deficiency, insanity, and cven criminality are in
many instances due to a great extent to heredity If, then,
the low-grade mental defectives, the insane, and the con-
stitutional criminals can be prevented from breeding, we
may reasonably expect some reduction in such cases. On
scientific grounds one might also recommend the education
of the poorer classes to the need of regulating the size of
their famihes, but due to the moral aspects of the problem
it seems evident that this will require a considerable
change in public sentiment before 1t will be practically
possible. On the other side, the upper classes nced to be
educated to the importance of having famlies which will
be at least large cnough to replace themselves. Earlier
marriage on their part is a desirable though perhaps not
an absolutely essential requirement. Physical training and



402 INDIVIDUAL DIFFERENCES

education on the importance of physical welfare are also
necessary, if the upper classes are to maintain their present
position. A much broader biological perspective 18 seri-
ously needed 1n dealing with the whole.problem of marriage.

Objcctors to the program of the eugemicists insist that
at present our knowledge of heredity is too limited to justify
us 1n attempting to carry out any practical program of
regulation of marnage The really serious difficulty, how-
ever, is not so much the defects in our knowledge as the
refusal or the mability on the part of the gencral population
to view such problems m a scientific hight., That we have
too many low-grade defectives and too many insane and
that we could reduce both of these by selective breeding
may be regarded as certain, but on the question of just
how many pcople of cach grade of intelligence are necded
1t 1s not possible to give a defimte answer. There 1s a place
i our soctal and economic system for many classes of n-
telligence and ability, and each class 1s dependent on the
efforts of the other classes.
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CHAPTER XVII
THE ORGANIZATION OF MIND

Special versus General Abilities

Thus far, as outhned i Chapter ITI, we have discussed
abilities 1n terms of variations i single traits, except as
convenlence may have made 1t easier to discuss complex
traits. However, even 1n discussing complex traits we have
assumed that they were subject to analysis into a number
of definite and more or less distinet abilitics and tendencies.
This point of view, it should be clearly understood, is in
sharp contrast to the idea that memory or attention or
reasoning power functions as a umt. Rather 1t has been
pointed out that such a term as memory really covers a
complex group of distinct abilities, as auditory memory
for digits, visual memory for colors, auditory memory for
pitches, kinmsthetic memory for movements, ete.; and the
point has been made that an individual may be above the
average in one of these mcmories and below the average
in others This has been emphasized especially 1n connee-
tion with references to the doctrine of formal discipline as
an erroneous view of the effect of tramning on individual
differences.

How Are Specific Abilities Related?

There remains a very important theoretical and practical
question as to how these specific abilities may be related.
In other words, i1f we know the strength of one or several
specific traits in an individual, what can we predict as to
the probable strength of other unmeasured traits in the same
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individual? There are here three possible forms of funda-
mental relationship. (1) There may be no connection at
all between the amounts of different traits found in the
same individual, a knowledge of the strength of one or
more traits may give no indication at all as to the probable
strength of others (2) Traits may be closely related in
the sense that if one is strong all others will tend to be
strong, < e., there may be a iendency for strength or weak-
ness 1n traits to be positively correlated Or (3) traits
may be so related that if certain ones are strong, others
will be weak, weakness in on¢ direction may be compen-
sated by strength in another dircction, 1e, the general
relation between traits may be that of negative correlation.

To some 1t scems that the view here suppoited would lead
necessarily to the first view, that no relation at all would
be found between different traats  Such, however, i1s not
the case At any rate, the question 15 one of fact to be
gettled by the results of observations and mecasurements
rather than by argument To the evidence then we shall
presently turn; but, in order to show more clearly the sig-
nificance of the problem, some further discussion of the
popular and scientific views on the matter may be presented.

Before the development of seientific psychology there was
a disposition to consider the inticlleet as a unit which
would, of course, deal about equally well with all kinds of
problems Such differences as were found in achievement
were explained almost wholly on the basis of differences in
interest and cffort This passed, however, with the passing
of the faculty psychology.

When a beginning was made on the study of individual
differences, 1t was only natural that extreme and unusual
cases should be the first noticed. Now it happens that
the most unusual cases are those of the idiots-savants or
savants-1diots variety, 1e., cases showing very lugh abihty
along some lines with very low ability along other lines.
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By a process of hasty generalization it is assumed that
these cases represent the typical situation and that strength
or weakness in one direction is generally associated with
the opposite in other directions. This conclusion rests on
the tacit assumption that the amount of energy or ability
in all individuals is the same. If, then, an cxcessive amount
is drawn off 1n one dircction i1t must leave inferiority in
other directions ‘There is, however, no justification for
thig assumption.

The possible examples of the apphcation of the idea of
compensation are numerous, but we shall content ourselves
with a few of the more common ones Those good 1n one
kind of sensory 1magery are supposed to be poor 1n others.
Rapid learners are supposed to be poor rctaners People
with great power of concentration are supposed to have
narrow interests. Great intellects are supposed to be as-
sociated with mferor physiques  Great power of abstract
thinking is supposed to be associated with inferior ability
to deal with practical matters. Great artistic ability is
supposed to be an indication of mferiority in other matters.
Gemus and mental deficieney are supposed to be closely
related Football players are supposed to be intellectually
stupd.

Before taking up the evidence on the above problems
it is nccessary to review here certain facts regarding the
significance of correlations.

CORRELATIONS IN TRAITS

The Interpretation of Correlation Statistics

In Chapter IV we have pomted out that correlations
may vary between — 100 and - 100, the former figure
meamng perfect negative correlation and the latter figure
meaning perfect positive corrclation In practice 1t 1s found
that correlations rarely reach these extremes, though they
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more often reach nearly to the positive extreme. In deter-
mining the significance of a correlation it is necessary to
consider the size of its probable error. We can be
reasonably sure only that the true correlation lies between
the limits of 4 times the probable error above and below
the observed value. Small probable errors are then neces-
sary, if we are to know with any certainty how close the
relationship between two variables is. Usually this means
that the corrclation must be based on a large number of
cases. To avoid misunderstanding we must also consider
the sources of crror in the interpretation of correlations.

If corrclations are to be accurate, 1t 1s necessary, in the
first place, that the values which are correlated shall be
accurate—and they seldom are Even with a perfect meas-
uring instrument and a well trained experimenter a single
test or measure made on a single day will not ordinarily
give accurate results. Due to uncontrolled factors 1t is
ordinarily necessary to make a number of measurements at
different times, and then take the average of these measure-
ments as the true value If this is not done, the correlation
resulting from the figures will be too low or, 1n other words,
will be atienuated In some cases the true correlation may
be double the correlation as found on the basis of single
measurements, and, since tlus factor has not been generally
recognized, many publshed correlations suffer from atten-
uation Tlis makes 1t mmpossible to compare with any
certainty many of the published results.

In addition to attenuation due to too few measurements
therc is often a serious error due to the instrument itself.
Two successive measures with the same instrument or test
may not give the same result. The extent to which a test
agrees with itself is known as its reliability Not infre-
quently the reliability of a test will be as low as .60,
sometimes much lower. In particular cases the agreement
may be very low, or even negative. There is also the ques-
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tion as to whether the test measures what it purports to
measure; t.e., is it valid? This is particularly true when
several tests are used to measure the same thing and the
results are compared. The tests may measure rather dif-
ferent things

If the foregoing conditions are satisfactorily met, a
correlation may be relatively meaningless because of the
limited number of cases. This 18 supposcd to bc allowed
for by the probable crror; but, as a matter of fact, when
8 limited number of cases are considered, the probable
error may be relativcly meaningless. In a rccent class
experiment in statistics the writer took an alphabetical
list of freshmen and found by the method of unlike signs
the corrclations between two tests of a group test for
successlve groups of 20 freshmen. Under such conditions
the correlations ranged from — 20 to + 80. For the entire
group the correlation was about -+ 50. This 1s sufficient
to show the dangers attached to the use of small groups n
determining correlations. Yet 1t is not unusual to find
correlations published by reputable psychologists in which
only 10 or 15 subjeets have been measured Results on
such Immited groups may be worse than worthless

A still further source of error 1n the interpretation of
correlations is found n failure to allow for differences 1n
the heterogeneity of the groups compared If, for example,
two tests are given to a group of fourth-grade children and
the correlation between the tests 1s determined and then
the same two tests arc given to grades 3 to 8 inclusive and
the correlation again determined, the second correlation
will be considerably higher than the first and may be twice
as high This is because the size of the correlation is de-
termined in part by the degree of dispersion or spreading
of the data, and so it naturally happens that data based
on a single age will vary less than data based on several

ages.



410 INDIVIDUAL DIFFERENCES

The final source of differences in correlations which needs
to be mentioned here 1s the fact that there are numerous
methods of calculating correlations When the same data
are treated by different methods, the results are not umform
The short and casy methods of determining correlation are
especially subject to variation 1n this respeet and so should
not be used ordinarily for important work.

The purpose of the foregoing discussion is not to leave
the impression that correlations arc necessarily of doubt-
ful value, 1t 1 desired rather to show that to secure results
of value 1t 18 necessary to control and limit the number of
variables wlich enter into the final result The purpose
of an ordinary correlation 1s to compare two variables If,
then, 1t happens that mstead of two varables there are
five, 1t must be evident that the requircments of scientific
method have not been met It 15 possible Lo secure correla-
tions of considerable accuracy and value, but to do so a
carcful regulation of conditions 18 necessary And when
we are compuring corrclations, it 13 essential that the
correlations be obtamned from measurements secured under
similar conditions

The Evidence for Correlation

In our study of superiority and genmus we have already
found that there 1s a strong tendency for general intel-
lectual superiority to be associatéd with superiority along
other ines  Terman’s stuches of superior children leave no
room for doubt on this point Supeiior children fend to be
above the average along all desirable lmmes. They are
phvsieally somewhat above the average They show better
emotional control than the average Their social traits
are somewhat better than the average They are more
likely than the average to possess good musical and ar-
tistic ability. The writer would add that they are also
above the average in personal appearance and beauty. The
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studies of genius by Galton, by Cattell, and by others do
not afford a basis for holding that men and women of
genius are generally inferior to the average in other re-
spects. Of course as a matter of mathematical probability
we cannot reasonably expect that a man who 15 a genius in
mathematics will also be a physical giant or a musical
composer of the first rank. But we can expect that he will
be above the average in those respects.

Studies of mental defectives point to similar conclusions
The feeble-minded are 1n general below the average in
physical traits Their emotions are probably weaker and
are undoubtedly less controlled In social development they
are wnferior In mechanieal ability or in artistic abihity
they are again inferior to the average In no single desir-
able trait has 1t been established that mental defectives as
a class are superior to the average.

The studies of both superiority and mental deficiency
then show that traits arc positively correlated They show
compensation or negative correlation only mn exceptional
cases

When we turn from these general comparisons of groups
of extreme deviations to a consideration of correlations
between more spectfic capacities 1n more nearly average
subjects, we find a considerable array of results available;
but, due to the difficulties above enumerated, there are few
results 1n the literature of correlations that are satisfactory
for comparison A statistically minded student might find
here an exccllent problem 1f he were to take the many
results and attempt to reduce them to a comparative basis
and determine relhable standards for the average relation
betwcen different traits Comparisons of imstinets, emo-
tions, and other traits related to the affective and conative
aspects of character are not possible on a satisfactory basis
at present because of the lack of suitable methods of
measurement Such results as are available are very crude.
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For the simpler motor capacities and the sensory and in-
tellectual capacities we have, however, somewhat better
results,

Ezperimental Studies of Correlations
Of the many studies of correlations between traits we
shall confine oursclves to a consideration of three: one
by Pyle, one by Abelson, and one made by Yerkes and
reported by Thorndike
TABLE V

CORRELATIONS BETWEEN DIFFERENT CAraciTizs As RerorTED BY PYLB
(1913)

Numbers at top of columns refer to tests listed at the left after the
same numbers

1 2 3 4 5 6 7

1 Canccllation . . 02 07 16 02| —27 00
2 Substitution 02| (70) 13 24 23 37 15
3 Invention 071 13 | (91) 25 161 —22 25
4 Ink Blots . .. 16| 24 25| (42) 491 —o01 12
5 Association . 02| 23 16 49 03 | —05
6 Logical Memory | —27| 37 |—22 |—01 03] (44)| —07
7 Rote Mcmory . 0o} 15 25 12 | —05|—07

Pyle's Results.—In The Exanmunation of School Children
Pyle reports a series of correlations between seven tests and
from these Table V has been constructed. The tests on
which the correlations were based may be deseribed briefly
as follows:

Cancellation: this consisted in crossing out as rapidly as pos-
sible the a's on a page consisting of the letters of the alphabet
arranged 1n 1rregular order

Substitution this required the association of symbols and digits
and the sulstitution of the latter for the former

Invention this consisted 1n making as many words as possible
within a given time hmit using only certain given letters, as
a6, l) p
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Ink Blots: associations were to be made to a series of ink blots
within a given time

Association: this mcluded free association and such controlled
association tests as the opposites, genus-species, and part-whole
tests,

Logwcal Memory: this consisted in repeating as much as pos-
sible of a passage which was heard

Rote Memory: this required the memorizing of lists of concrete

and abstract words arranged in irregular order.

A study of the table shows that the correlations range
from —27 to 49 Most of the values are near .00, or
are shghtly above. In this case, however, the probable
errors of the corrclations are not given and we have no
great certainty as to what the true correlations between
these tests would be. At the same time, the results show
rather certamnly that no great amount of relationship
existed between the traits in question We shall return
later to a further consideration of these figures.

Abelson’s Study —A group of 88 girls and 43 boys who
were classed as high-grade defectives or as low-grade nor-
mals were given a serics of tests by Abelson. This work
was very carefully done. The tests used were shown to be
of high reliability and every child was given each test
twice in order to be certain that the measurements were
accurate. These results are, therefore, decidedly superior to
those reported by many investigators. The correlations
reported are based on 9 tests to which have been added
3 estimates of ability made by the teachers of the pupils
1 question The tests made may be briefly described as
follows*

Crossing Out Rimngs: lines were to be drawn as rapidly as pos-
stble through each of a series of rings m an irregular line

Memory for Names. a test of the immediate memory of mono-~
syllabic names of common objects

Crossing Out Dots. hines of dots in groups of 3, 4, and 5 were
given and the groups of 4 dots were to be crossed out as quickly
as possible.
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Tapping: taps with a pomted mnstrument were made as rapidly
as possible within a square with sides of about 3 inches.

Discrrmanation of Length + this requored the determination as to
which of 55 pairs of lines was the longer

Memory for Commussions. the child was told to do certamn more
or less complex scries of acts and tested on accuracy of perform-
ance,

Geometrical Figures* using certain geometrical figures as a basis
the child was told to carry out certain direetions such as pomnting
m certamn figures and not m others, the figures bemg covered
while the directions were given

Interpretation of Pictures eight pictures were shown and the
child was asked to tell what each meant

Memory for Sentences sentences of different lengths were read
to the cluldren and they were required to repeat them after the
experimenter had fimshed the reading

The estimates of ability considerd by Abelson were of
“Reading Abihity,” “Arithmetical Ability,” and “Imputed
‘Practical Intelhgenee’.” These were made by the teachers
by ranking the pupils in order The reliabihty and validity
of such estimates 1s unknown but is probably above what
would be commonly found in the average school At the
same time such cstimates are very hkely to be unduly
influenced by purely personal considerations as opposed to
scholastic performances.

The results of Abelson’s study are shown in part in Table
VI. In the original study the results are shown separately
for girls and {or boys and probable errors are given in
all cases. For our purposes, however, 1t has seemed best
to combine the results 1n one table and to omit the prob-
able crrors, though a few of these will be given later.

A study of the table shows that the correlations range
from —22to0 74 The central tendeney is around .30 This
would be considered a low correlation

Of particular interest i this connection is the difference
between the correlations obtamed on the group of 88 girls
and the ones obtamned on the 43 boys. To some slight
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CORRELATIONS BETWESEN DIFFERENT ABILITIES AS REPORTID BY ABELSON
(1911)

Decimals have been omitted Numbers at top of columns refer to
tests histed at the left after the same numbers. Roman
type 18 for girls, Italic for boys

1t2(3l415|6|7]|8}9|10(11]12

1 Crossing Out Rings | 90| 17) 47| 42] 42] 30| 32] 26| 21| 27| 34] 43
941-29| 65| 46| 31|-15] 07| 27|-02| 41| 02 04

2 Memory for Names { 17} 74} 18] 30| 22| 34] 13] 33/ 42( 24{ 30| 18
221 81| 06|-08| 18| 38 62| 30| 66| 20| 32| 19

3 Crossing Out Dots. | 47| 18] 94| 21| 22| 31j 45| 25| 26| 15| 30{ 33
65\ o6\ 97| 32| 461 04| 17| 15 211 40| 89| 28

4 Tappog ... .... 42| 30| 21| 92| 37| 14] 33| 61| 27| 26| 29| 42
46]-08) 32| 911 s8] ss| o7{ 25| 20| srl-11| e8

5 Diserimination of
Length ... .. . | 42| 29\ 221 37| 84| 43| 21| 26| 32} 20} 26| 35
311 18| 46\ 88| 76| 84| 21} 21| 17| 11| 20| 47

6 Memory for Commis-
sions . .| 30] 34| 31| 14| 43| 73] 31| 30| 50| 37| 41| 52
—~156] 38| 04| 38| 34| 70| 6G| 22| 38| 41| 10] 24

7 Geometric Figure
(Direciions) 32| 13| 45| 33| 21| 31} 80| 42| 43} 01
ovl 62| 17| 07?] 211 66| 78| 36| 39| 20

88
&

8 Interpretation of Pic-|
tures ... .. 26| 33] 25| 61} 26| 30| 42| 81| 49| 00] 30! 39
271 80| 16| 25| 21| 22 36| 8v| 36| 19| 14| 6¢

9 Memory for Sen-
tences . . 21| 42| 261 27| 32| 50| 43| 49| 78| 13} 16| 45
21 66} 21} 20| 17 38) 39 36| 79| 201 41| 18

10 “Readmng Abihty” | 27| 24] 15| 26/ 20| 37| 01) 00 13 47] 43
411 20) 40] 87 11} 41} 20{ 19| 20 74] 64

11 “Anthmetical Abihity”| 34| 30| 30| 29| 26 41] 32 30} 16| 47 51
02| 82) 391-11| 20| 10} 0] 14 41} 74 46

12 Imputed “Practical
Intelbgence” ..... 43) 18] 33| 42| 35) 521 43] 39| 45| 43| 51
04 19] 28] 28| 47| 24 32| 62| 18] 64| 46

4156
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degree these differences may be due to sex differences, but
they are undoubtedly due mostly to other factors. Con-
sider, for example, the correlations between Crossing Out
Rings and Memory for Names: for the girls 1t is .173.07,
and for the boys 1t 18 —— 22+ 10. The average of the two
correlations is 025. This 1s about 2 PE. from the ob-
served value 1 each case. A larger difference is found
between the correlations between Memory for Commissions
and Crossing Out Rings  For the girls 1t 1s .30+ 07 and for
the boys 1t 18 — 154 10. The average of the two correla-
tions 18 075. This 1s more than 3 P E from the value ob-
served for the girls and more than 2 P.E {rom the value
observed for the boys. It needs, however, to be clearly
understood that simply as a result of chance errors such
differences are mevitable A study of the differences shown
1n the table should be of great value to those not acquainted
with statistical vanations It should help to prevent the
attachment of undue importance to particular values that
happen to be obtained from a given set of measurements
Where desired, the probable errors of the correlations may
be calculated or estimated by using the appropriate formula
(see above, p. 100), or thcy may be obtained by con-
sulting Abelson’s paper Other phases of this study wall
be considered later.

Data from Yerkes and Thorndike —Thorndike has pub-
lished, from data compiled by Yerkes, the correlations be-
tween the different tests in Army Alpha and Army Beta
These tests have already been sufficiently described for
present purposcs (see above, pp 84-7) and the description
will not be repeated here Each of these tests was con-
structed as a test of “intelligence” and it was the intention
of the psychologists who constructed them to construct
tests which measured different aspects of intelligence This
should be kept 1n mind The correlations between the tests
are shown 1n Table VII They range in size, it will be seen,
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TABLE VII

COBRELATIONS BETWEEN ALPHA AND Bmra Trsms

(Adapted from E 1. Thorndike* Onginal correlations supphed by
Yerkes Decimals are omitted About, 800 cases

417

ALrHA BrTA
1|]2|314)|5|6}7|8]1|2]|3|4|5]|6]7
ALPHA

1 Durections 85] 47| 55| 57| 54| 71| 57| 42] 52| 51| 57| 48] 54| 33

2. Anthmetio 85 65| 65 66/ 65| 57! 66 30| 52| 61| 60| 56| 52 31
Problems

8 Common Bense 47| 65 67| 62| 49] 50| 60| 28| 35 42 57| 48| 44| 19
Questions

4 BSynonym-Antonym| 55| 65| 67 69| 50] 44| 75 30| 35| 41| 48] 40| 41} 16

5 Duearranged 57| 66| 62] 69 51| 54] 72| 32{ 40{ 44| 50 48] 45! 28
Sentences

6 Number 54] 6b] 49§ 50] 51 81) 55| 31) 46) 47| 48] 47] 40 21
Completion

7 Anelogies 71| 57| 50| 44| 54 51 55| 29| 27| 40| 46| 39{ 34( 23

8 Information B7) 66 80| 75| 72| 65] 55 30| 38] 49 57) 50] 52| 28

BrTa

1 Mase 42| 30| 28] 30| 32| 31{ 29| 30| 43| 45| 43) 34| 50] 20

2 Cube 521 52| 35| 35| 40| 46/ 27| 38| 43 57] 49| 44| 51| 38

3 Rhythm 51| 611 42] 41| 44] 47| 40| 49| 45| 57 63| 65| 13| 38

4 Symbol—Dizit 57| 60| 57| 48| 60| 46| 46| 57| 43| 49| a3 67| 59| 34
Substitution

& Number 48] 56| 48| 40| 46| 47| 39| 50| 34| 44| 85 67 49! 33
Comparison

6 Picture 541 52| 44{ 41| 45| 40| 34| 52| 50| 51| 13| 59| 49, 34
Completion

7 Geometneal 33| 311 19] 16} 26| 21! 33| 25] 20| 38| 35 34| 33| 34
Construction

*“On the Orgamzation of the Intellect,” Psychological Review,

Vol 28,p 144

between .13 and 75, with a median value of about .48.
Due to the large number of cases (about 800) the probable
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errors of these values are in all cases necessarily quite low.
We are thus correspondingly more certain as to the degree
of relationship existing between the traits measured by the
different tests.

The average correlation of the Geometrical Construction
Test with the Alpha tests 18 .255 and with all other tests,
including both Alpha and Beta, 1s .291. This shows that
there is relatively httle 1n common between this test and
the others In no case 1s the corrclation between the
Geometrical Construction Test and any of the other tests
high In contrast, the Information Test shows an average
correlation of 629 with the other Alpha tests and an aver-
age correlation of 494 with the other tests including Beta.
The correlation of the Information Test and the Synonym-
Antonym Test 1s so high, 75, that it 1s evident these tests
measure for the most part the same functions, The ex-
planation of these similanties and differences will be at-
tempted presently

Correlations between Character Traits

While little cvidence 1s at present available as to the
degrec of relationship existing between emotional and
character traits, the indications from the cxisting mate-
rial are that the same kind and degrees of relations will
eventually be found here as have been found in case of
the sensory, motor, and intellectual traits.

THE CAUSES OF CORRELATION

The existence of correlation presents a twofold problem:
Why 1s correlation found at all, and why 1s 1t found to
particular degrees between different functions? The first
question 1s the major problem, but the answer to 1t must
be such as to permit the answer to the second question as
well. Also, the answer 1n each case must be such as to per-
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mit an explanation of the cases which run counter to the
general tendency to correlation and show the opposite rela-
tion; for, while the measures of a thousand individuals 1n
two traits may show a correlation of .60, 1t must be kept
in mind that this is an average and that in particular in-
dividuals in the group of a thousand a wide variety of
relationships will ordinarily be found Some individuals
may show a ncgative relation between the strength of the
two traits, while others show a perfcet or nearly perfect
positive correlation between them And these differcnces
are sufficiently common to malke 1t essential to explain them
satisfactorily if we are to have an acceptable theory of
the causes of correlation

Analysis of the Problem

The search for the causc of correlation 1s essentially the
search for the common factors or connecting links between
the two series of facts which cause paired measures on the
average to show similar—or different—deviations from the
averages of the group bemng studied. By way of clarifying
our problem wec may first analyze 1t 1n certain respects.
The first of these relates to the simplicity or complexity of
the traits being correlated. If we assume the possibility
of securing measures of diffcrent specific traits of a simple
and elementary character, our problem of explamming any
correlations found between them will differ in certain re-
spects from the problem of explamming correlations between
complex traits. In reality practically all mental measure-
ments involve a number of factors and the most that we
can do here 1s to recognize differences 1n complexity and
endeavor as far as posstble to analyze different complex
traits into their simpler components and then determine
the effect of each component. We must be particularly
careful to avoid the assumption that because we have given
tests bearmng different names we have tested different and
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independent simple mental processes. This particular
brand of medizval philosophic reahsm 1s certain to lead
to serious difficulties. A second aspect of the problem of
explamning correlations concerns the existence of differences
in average level of capacity on the part of the subjects
measurcd. If on the one hand we had a group of sub-
jects with the same average mental capacity and on the
other hand we had a group varying in average capacity,
we should not expect the same results nor should we give
the same interpretation in case we did secure sumilar cor-
relations In practice ncarly all correlations are based on
groups of mdividuals with varying average levels of men-
tahity The effect of this factor, however, has not been
adequately rcalized. The problem here 1s often primarily
the explanation of the difference in “levels” of average
mental capacity. To summarize, 1n studying the causes of
corrclations we should pay particular attention to the com-
plexity and consequent overlapping of trarts and to the
causes and cffects of diffcrences in the average levels of
capacity of the individuals tested

Neural Actinty and Correlation

Before considering the possible specific causes of correla-
tion 1t scems desirable to call attention to the relation of
the problem to neural activity. In fact, in some ways it
will clarify matters if we endeavor to think i terms of
correlations between neural activitics rather than i terms
of correlations between mental tratts To do this, we must
of course altempt to outhne the probable ncural activities
involved 1n taking different tests. The basis for this has
already been supplied 1n some measure 1n Chapters II and
VII We shall consider here only two examples: Tapping,
and the Vocabulary Test.

Tapping 1s obviously a relatively simple activity. There
is no good reason for beheving 1t to mvolve much complex
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associative cortical functioning. It would, then, involve the
somesthetic and motor areas of the cortex but would not
be affected appreciably by the other sensory and associa-
tional centers.

It is stated that the Vocabulary Test in the Stanford
Revision of the Binet-Simon Test corrclates most highly
with the total test score. Let us then consider the probable
nature of the cortical functions associated with the Vocabu-
lary Test. Glancing down the vocabulary, I read such
words as orange, £nﬁre, roar, guitar, health, lccture, art-
less, shrewd, avarice, retroactwe, wrony, perfunctory,
casuistry, and sapient Let us consider a few of these words.
What must happen in the cortex before the word orange
18 understood? The concept orange includes qualities de-
rived from taste, smell, touch, temperature, vision, and even
hearing and the kinesthetic senses. All of these have been
associated. Also they have been associated with events,
times, places, and people. In cortical terms, then, most
of the primary sensory centers have been involved in our
reactions to oranges. The cortical association tracts (see
Fig 7, p. 28) have also been involved in linking up these
sensory impressions Images, memories, and associations
still further extend the ramifications of the neurone con-
nections involved in the reaction of the organism to orange
with the result that it involves a rather large sample of
cortical possibilitics. Space does not permit an analysis
of each of these words, so we shall consider only one more,
the last of those referred to, sapient. To learn the meaning
of sapient one must have had a variety of experiences and
must have reached the stage of comparing and evaluating
them. This requires a large number of what we may call
primary impressions and then the association and compari-
son of these. In corticgl terms this will again be found to
involve many areas with an exceedingly complex network
of neurone connections. In this case the association centers
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may be assumed to be much more important than in case
of the experiences associated with orange. Definitions of
sapient will thus be both fewer and inferior to those of
orange.

‘When a list of words is given for definition, 1t is evident
that such an extensive sample of cortical ncurones 1s in-
volved in giving the answers that we should naturally ex-
pect a rather close relation between the results of a vocabu-
lary test and the result of a group of more specific tests.
At the same tune 1t 1s entirely possible that a voeabulary
test will fail to be affected greatly cither by a serious de-
ficiency or by a marked superiority if these happen to be
of rather specialized character.

We shall consider later the application of this principle
to the interpretation of test corrclations. It is sufficient
here to note that correlations may be due to the fact that
different tests have mnvolved, in part, the action of the same
neurones or, 1f not of exactly the same ncurones, at least
of neurones 1 the same arcas where some similarity in
functional efficiency might be expected

With these necessary prehminary matters disposed of,
we may now attack the problem as to the specific causes
of correlations.

Causes of Correlation witlan the Same Level

Chance —When only a limited number of cases is studied,
it is quate possible to find correlation simply as a result of
chance agreement of results. If this 1s the cause of correla-
tion, a consideration of & larger number of cases will ehmi-
nate the correlation or reduce 1t to negligible size In prac-
tice, however, thus 18 often a factor of vital importance in
determmning the size of correlations,

Selection —If we test the pupils in a given school grade
and determine the correlation between age and intelhigence,
we ordinanly find it to be sigmficantly negative. This
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does not mean that in general there is a negative relation
between these two varables but only that through the work-
ing of selective forces such a condition has been produced
at a given grade level. It would also be possible in 8
similar way to sccure either positive or negative correla-
tions between traits at a given intelligence level if we
consciously or unconsciously used appropriate selective
measures.

Causal Relations —Some correlations are due to the fact
that the two vaniables stand in the relation of cause and
effect, as, for example, mechanical memory and proficiency
in spelling, Another example might be disposition and
social populanty. However, when we find a correlation
between two traits, as A and B, 1t does not necessanly show
any causal relation between them in the sense that one
is the cause of the other, both may rather be the result of
a common cause. This 1s true, for example, 1n the case
of the relation found between the grades of students in
Enghsh and in Latin  As a rule the students who take
Latin are more intelligent than those who do not take it,
so a comparison of the grades of Latin students and non-
Latin students mm English 18 a comparison of a more and a
less intelligent group Here the correlation is due to the
fact that Latin has sclected a more intelhgent group, and
the diffcrence in intelligence 18 the real cause of the correla-
tion.

As Otis suggests, we might find a correlation between the
grades made by children 1n school and the number of cook-
ing utensils in their homes. This would not mean that cook-
g utensils had anything to do with grades, but rather
that both could be rclated to intelligence. The more in-
telligent parents would ordinarily be in a better economie
position and might be expected to have a somewhat more
complete kitchen equipment.

Clearly in such cases it makes a great deal of difference
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whether we find the underlying connection or not. If we
did not find 1t, we might assume that by increasing the
number of kitchen utensils in a home we would thereby
improve the school work of the children. It is just such an
error that has been made in the case of Latin and English.
It has been assumed that if a child only took enough Latin
it would work wonders on his work 1n Enghsh,

Identical Elements tn Complex Traits

If we measure a trait which involves several different
elements, as ABCDE, and we measure another trait which
consists of elements 1n part the same, as ABCFG, we would
naturally get a correlation because the group of abihities,
ABC, is measured 1 each case, and entirely apart from
any possible relation of DE and FG we should find 8 cor-
relation between the two scrics of measures The number
of possible common factors 1s practically unlimited, so we
shall consider only a few examples.

Language —Every test of the conventional sort requires
that certain directions be conveyed to the persons tested.
This is ordinarilly done by means of oral and written
language, though it may be done by means of gestures,
pictures, etc Also, the content of most of the common
tests 18 very largely linguistic and the responses are in terms
of language Even in case of many performance tests an
introspective analysis would show that language entered
into the performance and conditioned the result Here then
is an element which is very likely to cause some degree of
corrclation between different scts of measures.

Speed.—If a scries of tests 1s given with time limits and
more material 18 given than any member of the group can
cover, 1t may quite naturally follow that the results will
correlate simply as a result of the fact that all are measures
of speed In certan instances the correlation need not in-
volve anything more than speed in the use of language.
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Some are rapid readers and some are slow readers, and the
rate of reading is known to be greatly influenced by train-
ing. The bearing of this on correlations between our com-
mon group tests is obvious.

In speaking of the effects of specd we must pot assume
that an individual is cqually speedy in all things. Some
rapid talkers are very slow in doing things with their hands.
Some who show great specd on the cinder path show a
lamentable lack of it in things academic. There is no
common speed factor in all kinds of mental activity,
though there may be a common factor in a given battery
of tests.

Interest and Effort —On the more emotional side correla-
tions may be duc 1n part to such a common factor as mental
attitude and interest with a resultant effect on the effort
put forth, Such factors as the attitude towards tests or
towards the exammer may have an important effect. Other
things being equal, we may expect the interested student to
do somewhat better—perhaps much better—than the one
who 1s lacking in such interest. The examiner is supposed
to endeavor to motivate all students to do their best, but
we have no nght to assume that all put forth the same
amount of cffort Here again, however, we have no right
to assume that such differences in interest or effort will
be uniform in all kinds of mental activities: a student may
put forth great effort in one direction and very little in
another.

Effect of Dufferent Levels of Ability

Suppose we have a group of individuals all of the same
average level of ability but with the different abilities
uncorrelated Suppose we combine this group with an-
other group of the same kind with the exception that the
average level of ability in the second group be diffcrent—
either higher or lower. If we now determine the correla-
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tion between two traits in the composite group, we shall
find that we have a positive correlation In fact, 1t is pos-
sible by combining groups to turn a negative correlation
into a positive one A common example of this is to be
found 1n the corrclation between age and intelligence in
school children If we take a single grade, the correlation
is negative; 1f we take a number of grades, the correlation
becomes positive. It 18 then importunt to consider the
factors which may cause differences 1n average level of
ability

Effect of Age D:ifferences

Reference has already been made 1o the effect of taking
a number of ages when studying test correlations There
is no doubt that, in gencral, abilities inerease with age from
birth to matunity We may, thercfore, by giving tests to
several grades find a correlation which depends almost en-
tirely on the age dufferences. A large part of the published
correlations are vitiated by this fact.

Chance

If one tosses 100 coins there is theoretically an equal
chance for each comn to fall heads or tails, so that the most
probable guess as to the distribution of heads and tails out
of the total of 100 comns 1s 50 heads and 50 tails At the
same time 1t 1s very improbable that exactly this result will
occur in any single loss If we made a very large number
of tosses of 100 coins, we should at times get less than 40
heads and at other times more than 60 heads In the same
way, and purely as a result of chance, we must expect a
diffcrence 1n the average level of abilities in human beings.
Averages and probabilities often mislead us into believing
that the improbable does not occur. Yet the occurrence of
the improbable event i1s 1n some senses certain. The oc-
currence of certain combinations of snots on dice is less
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probable than the occurrepcé of other combinations; yet
these improbable combinations do occur, and they occur
with as much mathematical regularity as do the others.
Probability and chance, then, are not to be overlooked when
we are considering the causes of differences in average level
of ability.

Effects of Selection

College students are in general superior to the average in
many respects. The rcason for this 1s that they have sur-
vived a lengthy process of elimination which has weeded out
most of those who entered the first grade They have been
selected for fitness 1n the things making for success in school
work. Of course, they may have attained college rank by
expertness in deceiving their teachers as well as by expert-
ness in the mastery of the curriculum; but in any case they
have survived the perils which others have been unable to
master They are a selected group and to that extent they
differ from a random sample of the population. As a result
of this selection there is probably more uniformity in the
level of lingwstiec and mathematical abilitics 1n college stu-
dents than in the general population, for the reason that a
marked defect in erther line might prevent admission to
college.

From the above 1t should be clear that selection may oper-
ate to produce a group with either a high or a low level of
ability. Biological selection has probably had its effect in
determining average differences in the levels of ability in
different races The really important problem, however, is
the explanation of the differences in average level of the
abilitics of different persons.

That selection might be the cause of some corrclations is
generally recognized. There is, however, a special form of
selection which undoubtedly operates in such a manner but
which is quite commonly overlooked. The factor here re-
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ferred to is marriage selection in the form of assortative
mating or the mating of hke with like. To begin with, let
us assume an origmal condition in which abilities in indi-
viduals showed no general correlation and in which the selee-
tion of mates was largely a matter of chance. This would
mean a population with less variable “general ability.” At
the same time there would be, simply as a result of chance,
some individuals with a higher average of abihty and some
with a lower average of abiity. When marriage selection
begins to operate 1n a conscious way, there would be a def-
inite tendency for like to marry like. The man of low
mentality would have shght chance of marrying the woman
of superior ability. In the course of time such a process of
selection might well be expected to result in a correlation of
those abilitics and traits which affect marriage seclec-
tion. Those trails not greatly affecting marriage selection
would, on the other hand, show lhittle or no corrclation.
And such traits as were considered objectionable would
show a negative correlation with the ones considered
desirable.

Theoretically, such a process as the one deseribed above
would scem to offer a plausible explanation of correlation
as a gencral tendency and at the same time offer a very
satisfactory explanation for the many cases that run coun-
ter to the general tendency Before the importance of this
factor can properly be estimated, however, it will be neces-
sary to do considerable testing of parents and children of
d:fferent social levels This must be done with a consider-
able variety of tests.

Effect of Differences wn Blood

Much has been made of the possible effect of differences
in the blood as a cause of correlations. The possibilities here
are much mcreased by the discoverics of the effects of in-
ternal secretions. There is no doubt, for example, that a
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deficiency in the function of the thyroid may cause mental
deficiency which is general. All mental capacities are low-
ered and they are lowered with a reasonable degree of uni-
formity. In such cases the feeding of thyroid extract will
cause a recovery to what is normal for that particular in-
dividual, but feeding an excess of thyroid will not make a
genius, This is a very important consideration. While
a deficiency in nutritional conditions may bring a decided
impairment in ability of & general sort, there is no evidence
to show that anything ever raises materially the average
of abilities above what is normal for & particular indi-
vidual, and this norm appears to be set by hereditary
factors. Neither does the evidence justify the belief that
the low grades of ability are due to any great extent to
nutritional or environmental factors. The variations in the
abilities of twins are such as to make such a factor very
questionable. The major difficulty, however, in the way of
the hormone or blood theory of correlations hies in the cases
of extreme deviations in different directions. To explan the
extraordinary sbility of the idiot-savant in one dircction
would require the assumption of excellent hormone and blood
quality and supply, and in such a case some other explana-
tion must be found for the low level of other abilities. Very
puzzling indeed would be those cases of apparently normal
or average individuals who show extraordinary ability along
a particular line, e.g, chess. Onc may rccall here the boy
of 8 who defeated a large number of old and experienced
champions at chess but in other respects was not considered
exceptional. Even though we recognize the importance of
hormones and other constituents of the blood, 1t at present
seems quite impossible to work out any detailed theory as
to how such differences in ability could be due to the blood
when we consider the actual distribution of cerebral blood
vessels and the nature of cerebral circulation. If the dif-
ferences between traits were not so variable, the blood the-
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ory might conceivably have possibilities; but unfortunately
it proves too much.

Our knowledge of the physiology of the neurone is con-
fessedly deficient. This 18 especially true of certain as-
pects of differentiation and growth. And before we can
estimate with much accuracy just what and how much effect
the blood may have on correlations, we must have a better
understanding of how it influences the differentiation,
growth, and functioning of nerve cclls 1t is important, how-
ever, to recognize that cach cell is anatomically and physi-
ologically something of an independent umt. It reeceives
food from the blood, but this food is digested by the cell
nucleus and transformed mto a form suitable for usc by the
nerve cell. The Nissl bodies appear to be an energy reserve
which has been thus stored up. But the amount of the
Nissl substance in different nerve cells varies greatly. This
is true in spite of the fact that all cells are supplied by
the same blood stream. We may, therefore, compare the
effect of the blood on mental abilities to the effect of the
food 1n a large college dining hall on the muscular strength
and other abilities of the individual students, All students
eat from the same food supply, but they may select some-
what different foods and may eat different quantities Even
if all ate the same amount of food, or the same amount
in proportion to body weight, they would not assimilate
the food mm the same way and with the same results
Some would be very strong and some relatively weak,
Some would remain thin and others would accumulate a
rescrve of fat. The result depends not only on the food,
but on the assumilative machinery which handles 1t. So
in the case of the blood and the nerve cells: the final result
depends not only on the quahty of the blood, but on the
assimilative machinery of the different neurones, and for
practical purposes the latter factor is under ordinary eir-
cumstances to be considered the really important factor.
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Excessive fatigue, toxic drugs, high fever, or other unusual
conditions might make the condition of the blood the more
important, but we are not here interested in correlations
due to such causes. It seems necessary, then, here to reject
the 1dea that correlations are due ordnarily to the action
of hormones or to other qualities of the blood.

Spearman’s Two-Factor Hypothesis

Among the speculations attempting to account for the
correlations usually found between mental capacities 1s that
of Spearman who holds that correlations are due fo the
presence of a common factor which was formerly called
general intelligence but which more recently (1925) Spear-
man prefers to call sumply G. Spcarman supposes this gen-
eral factor to be a central cnergy which works through the
different neurones. He further supposes that the energy
may be shifted from one ncurone group to another much as
one shifts the flow of an electric current by throwing a
switch, or, more appropriately perhaps, the energy moves as
an mdependent center of force In any case 1t works through
the neurones, which are referred to as engines. The amount
of the general energy 1s supposed to be constant, and from
this very questionable assumption Spearman deduces cer-
tain supposed laws of mental activity. The engines them-
selves are supposed to be of different degrees of efficiency
and so the general energy achieves results of different
degrees of efficiency, This is the basis of explamning indi-
vidual differences in diffcrent abilities But as all involve
the action of the common faastor, G, they are all in
some measure alike. This 1s the supposed basis of correla-
tions.

Spearman’s hypotheses have been subjected to severe criti-
cism, but 1t would take us too far afield to go into detail here
in considering the criticisms advanced. Four chief objec-
tions to his suppositions will, however, be stated First,
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the statistical proof by which Spearman attempted to prove
his hypothesis has been very destructively criticized by
Thomson, This enticism may be read with profit by the
advanced student. Second, Thorndike and his students have
apphied to a considerable number of correlations the sta-
tistical formule developed by Spearman but have failed to
secure results in agreement with Spearman’s claims. Some
of the results are 1n fact decidedly contradictory to the as-
sumptions connected with the two-factor hypothesis, Third,
the 1dea of a common cortical energy which can be shifted
around from center to center 1s contrary to our knowledge
of the circulation of the blood, this being one of the agen-
cies invoked by Spearman to account for the common fac-
tor—and 1s also contrary to the generally accepted theory
of the action of cortical neurones WNerve energy 1s supposed
to be a property of individual neurones, and there is no
known basis by which 1t could be shifted from one neurone
to another Fourth, it 1s possible to explam the facts of cor-
relation on the basis of known facts, and 1t 18 consequently
a serious breach of the principle of parsimony to make such
an unnecessary voyage into the unknqwn as Spearman has
made. We shall, therefore, reject Spearman’s theory of G
as unproved and as unneccessary.

Even 1f later research should show that there is a small
grain of truth in the hypothesis advanced, it seems
clear on the basis of cases such as the idiots-savants
that the general factor is of small importance and that other
factors must be brought in to explain the greater part of
most correlations If Spearman abandons the term general
intelligence, hus view 1s to that extent less objectionable, but
not greatly so 1f he continues to make use of the conception
of a movable central energy operating through engines.
Science does not advance by attempting to explain the
known 1n terms of the unknown. Real explanations must
be based on facts
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Interpretation of Experimental Results

Now that we have considered in a general way the causes
of correlation, we shall return to our experimental results
and attempt, 1n part at least, to explain them.

Most of the correlations ohtamed by Pyle are so near zero
that in view of the unknown size of the probable errors
they require little explanation, Such factors as interest and
attitude towards the tests and understanding of language
are quite sufficient to explain the median correlation of .11.
The highest correlation in the lst, 49, 18 found between,
the Association and the Ink Blots tests. As the latter test
is also an association test it should be evident that we are
here measuring in part the same functions. The next highest
correlation, .37, between Logical Memory and Substitution,
can also be accounted for on the basis that both involve the
establishment of associations The lowest correlation, — 27,
between Logical Memory and Cancellation, suggests an in~-
verse relationship between these two abilities. Thus, if sig-
nificant, suggests an incompatibility between the neural
conditions necessary for the greatest speed in cancellation
and those necessary for the most accurate logical memory.
It 18 not unhkely that this 1s 1n fact true, but more evi-
dence 18 necessary to scttle the point Some of these tests
are not very reliable, 1t is true, and hence the observed
correlations are too low for the age groups studied The
outstanding fact from Pyle’s results 1s, however, that most
of the corrclations are very low and thus indieate that the
functions tested were largely independent.

Abelson’s results show lhigher correlation than Pyle’s
Since 1t 18 not feasible to examinc every correlation, the cor-
relations for girls and boys on each test have been averaged
and a list has been made of the 8 lowest and 8 highest aver-
age correlations and 1t 1s given for purposes of comparison.
First the names of the tests are given and then their average
correlation:
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Memory for Names ......... Crossing Out Rings ........ 03
Memory for Commussions . . Crossing Out Rings ....... 08
“Reading Abihity” .. .. .... Interpretation of Pictures ., .09
“Arithmetical Abdity” . .... Tappmg . .. .c.coeuvnenn, 09
“Reading Abihty” ...... «... Geometric Figures ........ . 10
Memory for Names ..... ... Tapping  .ocovenenannenas 11
Memory for Names . « Crogemg Out Dots .......... 12
Memory for Sentences . . . Croseing Out Rings ..... ... 12
Tappmmg . . . ......... Crossing Out Rings . ...... 44
Memory for Commwsmns . Memory for Sentences ...... A4
Interpretation of Pictures . “Practical Intelligence” .. .. 45
“Reading Ability” . “Practical Intellhgence” ... . 48
“Anthmetical Ability” ...... “Practical Intelhgence” ... . 49
Memory for Sentences . . Memory for Names .. .. . 54
Crossing Out Dots . . .. Crossing OQut Rings ...... . 56
“Reading Ability” ... . ... “Anthmetical Ablwy” ... .. 60

The low correlations at the {op of the list elearly re-
quire little explanation Any common factor in them 1s ¢vi-
dently of shght 1mportance ?

The higher correlations require explanation, but the prob-
lem 18 not difficult  Tapping, Crossing Out Dots, and Cross-
mg Out Rings correlate because all mvolve the common
factor of speed of reaction These are also related to age.
The memory tests correlate because they are m part meas-
ures of the same thing The correlations between the esti-
mates of “Practical Intelhgence,” “Reading Ability,” and
“Arithmetical Ability” all involve age differences and also
mvolve the personal equation of the individuals making the
estimates In addition there 1s naturally some overlapping
between these abilities The corrclation between “Practi-
cal Intelligence” and the Interpretation of Pictures involves
age differences but 1s due probably to an even greater degree
to the fact that common abilities are involved Both involve

'The suggestion may cven be made here that if the group were
more homogencous the low positive correlations would be replaced
by negative correlations
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to a very considerable degree the functioning of the associ-
ation areas in the cerebrum. Both require the interpreta-
tion of common events When we consider the tests as a
whole and the many possible sources of correlation, 1t is
perhaps somewhat surprising that the median correlation is
so low.

A list of the 8 lowest and the 8 highest corrclations be-
tween the different Alpha and Beta tests has been made and
is given for companson

Picture Completion . . .. Rhythm .. ................ 13
Geometnical Construction . Synonym-Antonym . 16
Geometnical Construction .. Common Sense Questions .. 19
Geometrical Construction . Number Completion . . .. 21
Geometrical Construction Information .. 25
Geometrical Construction . Disarranged Sontenocs ...... 26
Cube . e+« + . . Analogies . e eeenens 27
Maze.. .. . . .. . . .Common Sensc Questions . .. 28
Information ......... ... . Anthmetical Reason ........ 66
Disarranged Sentences .... . Anthmetical Reason .. . .. 66
Number Comparison ,....... Symbol-Digit B 4
Synonym-Antonym .. .. Common Sense Questions . 67
Synonym-Antonym .. . Disarranged Sentences .. ... 69
Analogies . Directions . . el 71
Disarranged Sontences . . .Information ................ 72
Synonym-Antonym . . Information . .. . ....... .75

The outstanding fact about the low correlations 1s that on
one side we have tests all of which 1involve the interpreta-
tion and mampulation of visual space This visual-motor
combination 1s not found to be highly correlated with any
of the other tests At the same time these tests do show to
some degree the existence of some factor or factors to cause
correlation. Attitude towards the tests is very probably one
factor. Otherwise the difference in “levels” of intelligence
resulting from assortative mating is a possible source of
these correlations. School tramming in some measure may
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have entered here. There is certainly no need to assume
the existence of any “general intelligence” to explain these
low correlations

Turning to the higher correlations, the Number Compari-
son and the Symbol-Digit tests involve very similar as-
sociative processes and so correlate because in part they are
measuring the same capacity. To explain the other correla-
tions a number of things may be necessary. It can scarcely
be questioned that the use of language 1s a factor of wital
importance here. This 1s influenced by the amount and kind
of reading done and also by the extent of school traming.
Speed m reading and comprehending language is especially
to be considered With time himits this is a factor of prime
mportance To this may be added the cffects of “levels” of
ability resulting from assortative mating—and from chance.
These tests are of such a character that they might well be
expected to refleet any differences 1n average levels of abil-
ity Here again 1t is unnecessary to assume the existence of
a “gencral intelligence ”

Intelligence as Relational

In denying the existence of “general intelligence” the
writer has no intention of denying that intelligent activity
mvolves rather general cortical activity To act intelli-
gently 1s to act with perspective, to act on the basis of a
broad view of things, to act not merely with reference to a
single stimulus but with reference to the stimulus and the
organism in their total relationships. This requires an in-
dividual to draw on his past experience and to relate it to
the existing situation This involves in large measure the
functioning of the association arcas of the cerebrum. And
these areas are the ones which have evolved latest in the
process of human development and which show the greatest
differences when we compare man with the lower animals
or when we compare one man with another, especially when
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we compare genius and mental deficiency. The association
areag are also the last areas to develop in the individual
and their development 18 associated with the final matura-
tion of the 1ntelhgence of the individual.

It 1s largely to this relational character of intelligence
that we must attribute the differences 1n the average corre-
lations found by Pyle, by Abelson, and by Thorndike,
Pyle’s tests were mostly rather specific in character and did
not involve broad interpretations of relationships; hence the
corrclations were low. The tests given by Abelson were
given to low-grade normal children or to border-line defec-
tives where the capacity to relate things would be relatavely
low. Naturally this does not make for high correlations.
The Army results show higher correlations both because of
being based on a more variable group and also because the
tests involve to & much greater degree these relational ac-~
tivities. Since each test stimulates very complex cortical
activity, there is naturally a greater probability that the
tests will correlate. The prineiple 1s not unlike that of
taking a sample to determine an average. On tlhis basis
then, tests involving few relationships may be expected to
have low correlations cxcept when the tests measurc to a
considerable extent the same specific qualities, but when
tests are so constructed as to mvolve complex relational or
‘“intelligent” activities a higher correlation may be expected.
This, however, does not 1nvolve the assumption of any single
general factor in intelligent activity.

Emotional and Volitional Traits

In the absence of adequate measurements we are not in
position to state the extent to which emotional and voli-
tional traits are related From the evidence at hand, how-
ever, there is no reason to beheve that the situation is
essentially different in those fields from what has been found
in the intellectual field. Traits appear to be specific rather
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than general but with complex traits «,.5nning to varying
degrees, and there is also reason for bt 1eving that there are
average differences 1 the “level” of em. 1 o} and volitional
activity in different people. To some ¢ aree, then, it may
be justifiable to speak of people as bei“énmotzonal or un-
emotional or as bemng weak or strong willeo although fun-
damentally these are based on a large num .. of pather
specific elements

Inadequacy of Mental Ages and 1.Q.’s

From our discussion of the correlations existing betwee.
different traits it 1s evident that the bare statement of a
person’s mental age or I1Q does not give a complete or
accurate picture of speccific mental characteristics. Two
individuals with the same mental age and the same 1Q.
may differ greatly in particular capacities and tendencies
It 1s then highly desirable to supplement these general
measures with measures of different traits For vocational
and educational guidance especially 1t is essential to know
a person’s strongest and weakest poimnts as well as to know
his average abihity These differences may be shown most
clearly 1n a graphic way by making a profile chart or
psychogram based on the percentile ranks or standard
scores for each trait

Functional Mental Unity

In drawing the conclusion that the mind may be regarded
as & large number of more or less independent capacities
and tendencics, there 18 no intention of overlooking the fact
that there 1s considerable functional umity 1 the working
of the mind and that all of these various traits are parts
of the self Due to this fact the entire array of abilities is
usually organized and managed to some degree at least to
accord with the chief objectives of the individual. A weak-
ness 18 protected and concealed, or 18 exercised and strength-
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ened, or is compensated for, according to the circumstances.
The effect of nurture upon nature may then be either to in-
crease or decrease the original differences between abilities.
Often the tendency 1s to develop through exercise the na-
tively stronger abilities, in this case the weaker ones are
very likely to suffer disuse Elective courses favor this
tendency. When, however, these weaker traits are affected
by social requirements, there may well be a tendency to
strengthen them, and likewise a capacity above social re-
quirements may through neglect fail to maintamn 1its full
degree of superiorty What actually happens will be
greatly influenced by the objectives and circumstances of
the individual

Gencral Conclusions

Most observed correlations between mental traits are
positive except where the traits are logically opposed. Cor-
relations between traits involving relatively simple cortical
activities arc in general rather low. Correlations be-
tween traits requiring complex relational or “intelligent”
activities are higher The evidence does not require the
assumption of any single factor common to all mental
activity, except m pathological cases The differences in
average levels of mental eapacity can be explained on the
basis of age, chance, and sclection, especially assortative
mating,.
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CHAPTER XVII1
APPLICATIONS TO EDUCATION

Intelligence and Educability

Immediate capaeity for education depends on mental age,
and more remote possibilitics of education depend on intelh-
gence quotient  If for purposes of 1llustration we credit a
dog with a mental age of 1 yecar, meaning that he has the
same mental capacity as the average 1-year-old child, we
would assume that he should be able to learn to the same
degree as the child No one would think of attempting to
teach either the dog or the child the rules of grammar or
the principles of chemistry The dog will never develop
to the point where such instruetion could be given with suc-
cess, while the clild may do so. The study of individual
differences, as we have seen, has demonstirated cnormous
differences between individuals 1 native capacity. Some
human adults—diots—have less itelligence than the aver-
age dog, other human adults show such a high degrce of
mtelligence that we call it gemmus  The human race as a
whole 1s distributed between these two extremes with most
of the group ncar a central tendeney which in terms of the
Binet scale 1z probably about 14 years. In any casec the
difference between the most intelligent man and the least
imtelligent man 1s about twice as great as the difference
between the average man and the average dog And the
dafferences in capacity for cducation show the same degree
of variation. Modern study of intelligence and learning has
demonstrated this beyond the possibility of doubt for those
familiar with the evidence. It 1s, then, evident that mo

442
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educational system can be efficient and really successful
unless its curricula, its methods, and its organization take
into account in a proper and adequate way these differences
in native capacity.

Until recently, however, our educational system has
worked in large measure on the patriotic assumption that
“all men are created free and cqual.” If they were not so,
1t was deemed the business of education to make them so.
This is still a prevailing assumption with a considerable
body of unprogressive teachers and executives 1n educational
circles.

For convenience we shall consider 1n turn some applica-
tions to the elementary school, the high school, and the
college.

THE ELEMENTARY SCHOOL

The First Grade

Under present conditions children are permiited or re-
quired to enter school at certain fixed chronological ages.
In general, 6 years 1s the legal age of entrance, and the
average age at entrance 1s about 6 5 years If some of the
laws were enforced, all childien would enter after the age
of 6 and before the age of 7, though this rarely happens.

When the cluldren enter school, they are placed in see-
tions without reference to differences in mental capacity. At
times this is perhaps necessary, as 1n small towns, but in
large citics where theie are many sections of first graders
the same practice is usually followed. Under such condi-
tions a first-grade class may contain children of various
grades of mentahity from 4 to 9 years, or yet more extreme
deviations may be found Under average circumstances,
and assuming for convemence 100 cluldren all exactly 65
years of age, about 25 of them would have mental ages of
less than 6 years and an equal number would have mental
ages of 7 years or more The lowest 10 per cent would have
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mental ages of 55 years or less, and the best 10 per cent
would have mental ages of 75 years or more. Due to the
fact that the children are not only of different degrees of
ictelligence as expressed by the 1.Q. but are also of different
chronological ages, the actual difference in mental ages is
ordinanly greater than indicated above.

The evidence indicates that first-grade work requires
6-year intelhgence or better to be really successful. It is
largely a waste of time to attempt to teach a child with
5-year mentality to rcad. A very large percentage of the
children in the first grade fail to complete the work, if
we may judge from the reports of the United States Bureau
of Education. According to the report, in 1916 the enroll-
ment in the first grade was 58 9 per cent larger than that
in the second grade While there is some slhight difference
due to population increase, the chief cause of the difference
1s that many children cnorolled in the first grade do not
complete the work and are accordingly required to spend
one or even two years additional before being promoted. It
also happens that something like 30 per cent of the children
are of less than 6-ycar mental age. The facts of inferior
mental age and retardation appear to be causally rclated.

The first problem of the school superintendent is to make
some provision for the inferior groups who are not really
old enough mentally to learn successfully first-grade work.
There are several ways in which this may be done. The
particular plan adopted must depend on conditions to be
met in cach system,

The simplest, though by no means the easiest, method
would be to revise our school laws and require children to
have a mental age of 6 5 years, to be determined by actual
test, before permitting them to enter school. Chronological
age could in that case be disregarded. This would mean
that the brighter children would be younger and the duller
ones older chronologically when they enter school. The
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chief difficulty to be met here would be publie opinion, and
particularly the opinion of those parents whose children
were below normal and were consequently kept out of school
until they were 7 or 8 years old. If the difficulty is serious
enough, 1t could be met by having something in the nature
of kindergarten work for the inferior children. This would
supply the day nursery to which some parents seem to
think they are entitled when their children are of the custo-
mary school age. ’

In case of very inferior children it appears that there
would be some advantage resulting from kecping them out
of regular classes until their mental age 18 above 6.5 years
in schools so small that therc can be only one class in each
grade If that 1s not done, the child will, because of his slow
mental growth, gradually drop behind until he fails on a
grade. To illustrate this let us suppose a ecase of border-line
mentality with an I Q. of 75. He would reach a mental age
of 65 years at the age of 8.67 years Suppose he entered
school at that time. Four years later lus mental age would
be 95 years and his chronological age 1267 years. He
should by that time have completed the fourth grade, but
the average mental age of those completing the fourth grade
is fully a year hagher. He would, therefore, most hkely fail
then, 1f he had not already failed 1n the sccond or third
grade. By failing and repeating the grade he would perhaps
pass on the second attempt, as s mental age would be
1025 years. If he passed on the second attempt, it would
be due quite as much 1f not more to the fact that his mental
age was greater as to the fact that he had studied the subject
twice. This being the case, the failure the first time could
have been prevented if he had entered school later, ie., at
the age of 9.5 or 10 years. This is the cheapest and simplest
solution for small school systems, but, as the writer appre-
ciates, it may be open to certain strong practical objections.
Each superintendent must judge for himself as to whether
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he can safely attempt to secure the acceptance of such a
plan for dealing with subnormal children. As far as the
schools are concerned it would in all probability lead to
better results It would avoid a large part of the failures
and the corresponding expense to the school system And
what 18 of more importance, it would avoid the discourage-
ment to the pupils caused by failure. It would hghten the
burden of the teachers now called on to attempt to teach
what cannot be learned and 1t would improve the morale
of classes and inercase the speed of learning, because the
average classes would not be handicapped by the laggards.
Dishonesty 1n school work would be reduced, because
mability to do the work 18 one of the most potent causes of
wrregular practices.

Advantages of Late Entrance

The writer believes, though proof 1 perfectly satisfactory
form 1s not at hand, that 1n the interests of health and
school economy 1t would be better to postpone the age of
school entrance for all children until they have rcached a
mental age of 8 years 'The present elementary school
course could then be covered 1 a more satisfactory way 1n
6 years It even seems a safe prediction to suggest that
children entering with a mental age of 9 ycars and spending
10 or 11 montls in the ycar would come out at the end of
5 years as well equipped for hagh school as are our present
puptls Proof of this on a large scalc cannot be submitted,
but numerous individual cases are known where children
entering at 8, 9, or 10 years have made up the ground lost
and have been placed with children of their own age who
had been 1n school since they were 6 years old. It can
scarcely be maintamned that these children would not have
advanced m a more satisfactory way if placed in rapidly
moving groups rather than being compelled to make up
work 1 the summer or simply skip grades. Since both
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financial economy and considerable benefits to health should
result from such a plan, the experiment would be worth
making on a large scale.

Classification of Pumls by Mental Tests

As a prerequisite to any scientific adaptation of the school
system to individual differences there must be a general
testing program before or at school entrance so that the
differences 1n capacity may be known. Fortunately there
are fairly satisfactory group tests for this purpose These
must, of course, be supplemented by individual tests in some
cases. The cost of this to the school system can be more
than saved, 1f necessary, through efficiency and economy
which result from scientific classification There would be
fewer children who would have to be taught two or more
years in the same grade

If tests are given to all children before or at school
entrance, the next step, where 1t 1s possible, 18 to divide the
children mto groups according to mental age. The number
of groups will depend on the size of the system and on the
location of the schools. The larger the number 1n a par-
ticular grade that can be gotten together in one building,
the larger the number of sections that ean be made and the
more homogencous each group will be

Some teachers object to grouping children on the basis
of mental age because, they say, the poorer children receive
much benefit from the example of the brighter cluldren.
No experimental evidence can be offered to support this
view. Furthermore, 1t 1s 1n conflict with the very principle
on which our present system of classification by grades 1s
based. We would not think, for example, of placing first-
and fourth-year Latin students together so that the former
might be inspired by the latter It 1s also held that placing
students in groups 1s humilating to those in the inferior
groups. Actual trial does not bear this out. Tact must, of
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course, be used, and the inferior groups must not be told that
they are inferior or referred to as subnormals. It cannot be
denied, however, that 1t is humihiating for some children to
be placed 1n groups where they are hopelessly inferior and
cannot avoid seeing it for themseclves. Also, where as a
result of inferiority they fail on a course and have to
repeat it, the result is worse than if they had been placed
in a section where they could have done the work success-
fully.

Adjusting the Curriculum

When classes are sectioned, in order to get the best results,
a revision of the curriculum and different rates of progress
for the diffcrent scctions are necessary. The brighter stu-
dents are capable of doing more work and more difficult
work and progressing at a faster rate than the normal and
subnormal sections Two alternatives are possible here:
the brighter children may do more work 1n each grade and
take the regular 8 years to fimsh the elementary school or
they may finish the regular course in less time. Probably
the former alternative 1s to be preferred, 1f the mental age of
entrance 1s 7 years or less This would permit much supple-
mentary work in history, hiterature, geography, hygiene,
nature study, civics, and art  In the same way the slower
students may complete only the mimmum essentials of each
grade and fimsh the course 1n 8 years, or they may do the
work of only 5 or 6 grades in 8 years This general plan, 1t
may be noted, of classifying children and having them
progress at diffcrent rates was successfully tried at Cam-
bridge, Massachusetts, long before classification by means or
mental tests was possible. It 1s, therefore, not exactly a
fad originating in the minds of the mental testers; they
have merely made 1t possible to carry out the plan more
effectively.

It should perhaps be emphasized that the low-average
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and subnormal groups should have their course of study
modified so as to include very much less in the way of
formal grammar and advanced arithmetic, these being the
most abstract and consequently the most difficult subjects
in the grammar-school curriculum. This will also save time
that can be used more profitably by requiring intensive
work in the fundamentals of the topics covered.

Methods of Imstruction

On the side of methods of instruction much can be said
in favor of classification on the basis of differences in
ability. The brighter students usually think much faster
than the slow ones Consequently, if the two are together
and a problem is presented, it will be solved by the brighter
members of the class before the slow ones have been able to
make a good start on ihe solution The bright child who
first gets the answer 1s often permitted to give 1t and this
prevents the slow child from thinking 1t out for himself
When the slow students are in a class composed entirely of
slow thinkers, they have a more nearly equal chance. The
writer has taught slow scctions in psychology and has
secured very much better results from the poorer students
under those conditions than when thcy have been in a class
composed of all classes of students. The same will apply
to all subjects It 18 quite impossible for the teacher to
adapt the methods of instruction to all classes in a mixed
group. If he adapts the work to the brighter students—
and there may be a temptation to do this—he talks over
the heads of the majority of the class or he travels entirely
too fast for them If, on the other hand, he adapts the
mstruction to the slow members of the class, he bores
the better students by dwelling long on simple things.
When students are properly classified these difficulties
disappear. It is easy to use the mcthods best suited to
the class.
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Limits of Educability

In connection with planning the curricula and rates of
progress of the dufferent groups, the question arises as to
the significance of their final levels of development in
mntelhgence As we have seen m Chapter IX, we do not
know exactly how intelligent the average American 1. The
result of the Army tests gave a Stanford-Binet mental age
of 13 08 years, but 1t may be justifiable to rase this to 14
years. The evidence indicates a rather close rclation be-
tween school progress and intelligence, and according to
this, 1f education and intelligence were proportional in the
population as a whole, we should expect the nation to have
an average education cquivalent {0 the seventh grade or a
httle better. According to the Umted States Bureau of
Education 1t 1s less than tlus, or about sixth grade. In some
states 1t 1s lower, 1n others 1t 18 higher. In no country has
1t ever been true that the average education was greatly
above the present level in the United States, and there 1s
ground for strong doubt as to whether 1t 1s possible as long
as present curricula and standards are mamtained to raise
the average education more than a year or two. Experience
has demonstrated that with the spread of education to the
classes of less intelligence 1t has been necessary to restrict
or onit the study of certain subjeets heretofore required,
espectally the classics and mathematies  Greek has been
practically eliminated from the public schools and new
courses have been developed so that students may take a
high-school course without taking Latin and by taking hittle
or no mathematiecs Numerous edueators lament this ten-
dency as a lowering of standards It 1s, however, the inevi-
table result of democratizing our educational system In
England where the secondary-school system 1s decidedly
undemocratic the classies and mathematies still have a very
strong hold The larger the cnrollment 1n grammar school,
high school, or college, the lower the average level of men-
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tality will be and the easier the curricula must be Ths
conclusion is unavoidable.

Under favorable conditions 50 or 60 per cent of the popu-
lation might be expected to fimsh the grammar school 1f
the work 1s adapted to theiwr nceds Fully one-third can
hardly hope to do really successful work mn the scventh and
eighth grades as now constituted This slower group must
have a modified curriculum 1f they are to remamn 1n school
and do profitable work The school cannot change the
original natures of the children 1n the sense of improving
their capacity to learn It must change its own require-
ments, or the lack of adjustment now found between pupils
and schools will contiue

The tremendous mmportance of this problem will become
clearcr 1f we consider some statistics of school enrollment.
Table VIII shows the estimated enrollment by grades for
the United States for 1916 If we pass over the first grade

TABLE VI

EsTiMATED ENROLLMENT BY GRADFS IN THE PUBLIC SCHOOLS IN
THE UNITED STATES IN 1916 *

Enrollment

Grad, w. Thousands
cee. . 4,506
2,803
2720
2507
2,206
1,809
1,492
1,244
e .. . 585
10 .... . . .. . v eeee e 390
1 ... ... . o o .. .. 214
12, ... .. .. e eeee eees 208

OIS W IR =

* Report of the Umited States Commissioner of Kdueation, Gov-
ernment Printing Office, Washington, D C, 1916, Vol 2,p 7
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and take the second-grade figures as being more nearly
normal, we note a drop of nearly 50 per cent by the seventh
grade and in the twelfth grade there are only 72 per cent
as many students as we find 1n the second grade. Whatever
the cause, clearly there has been a terrific ehmination from
school, though by more rigid enforcement of attendance laws

Per Cents
2009 leennn
70
g
26
[ - —peene — Seanl
1 s 5 7 9 11 Grades

F1c 45 —ScrooL ENROLLMENT BY GRADES (SOLID LINE) IN THE
UNITED 8IvES In 1616 coMPABLD WIrIL LSTIMATED TIEORETICAL EX-
PECTANCY OF EDUCATION (DOTTED LINE)

For discus~ion, ~ec text

and by making the curriculum easier the present tendency
is to deerease the degree of elimination

In Figure 45 the estimated grade enrollment as shown in
Table VIIT has been compared graplucally with a curve
showing the ehmination to be expected 1f there were a
perfect correlation between final mental age and grade
reached at time of ehmination, with the further assumption
that the final level of intelhgence in the population 1s
represented by a normal curve with a mean Stanford-Binet
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mental age of 14 years and with & standard deviation of 16
1.Q. units. This comparison fails to take account of changes
in birth rate and also of reductions i population due to
mortality; but even if these corrections were made, there
would still be a marked correlation between our theoretical
expectations and the actual findings This same theoretical

— Rt — v —

1., 50 60 70 80 90 100 120 120 130 140 150
Adult M.A. 7.0 8.4 98 112 126 14.0 18.4 16.8 18.2 19.6 B0
Ed. Limit
ip Grades) 10 2.4 38 5.2 6.6 8.0 0.0 12,0 Col. Univ,
Percentils 0.0 0.6 3.0 10.6 26.86 60.0 73.4 89.4 97.0 09.4

Por ¢
3,..,::':3) 100 99.4 7.0 89.4 73.4 50,0 6,6 10.6 3.0 0.6

Fic 46 —FESTIMATED DISTRIBUTION OF INTELLIGENCE IN THE GENERAL
ADULT POPULATION IN THE UNITED S8TATES IN RELATION TO ESTIMATED
FINAL LIMITS TO WHICH EDUCATION MAY PROFITABLY BE CARRIED WITH
OUR PRESENT CURRICULUM

expectancy of education has also been shown in Figure 46.
The normal curve 1s drawn, as stated above, with a
mean of 14 years in Stanford-Binet mental age and with
a SD of 16 IQ units or of 224 years of mental age.
The figures given are naturally somewhat tentative
since we do not know exactly the true figures Also,
the educational himits stated are meant only as rough
indices,
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THE HIGH SCHOOL

Varations in Abiluily and Electives

Individual differences in the high-school course are ordi-
nanly less than 1n the elementary school because of the
selective effect of failures throughout the elementary years.
There remains, however, a very considerable degree of
variation A further difference 1s found in the fact that
with the high-school period comes a greater degree of spe-
cishzation. Large cities offer a number of possible courses:
classical, scientific, general literary, commcreial, manual
traming, domestic science, ete.  Successful work mn any of
these courses requires a certain degree of intelligence. Some
of the cluldren who finish grammar school will hardly be
profited by attending high school at all and these should be
advised not to continuc 1n school. Those who do continue
should take courses for which they are qualified. The
evidence shows that a lngher mental capacity 1s necessary
for suceess 1 classical and scientific courses than in other
courses Only the brighter students should take such
courses, and any dull pupils mtending to take them should
be encouraged to take some other course. It may not be
expedient {0 make any absolute requirements 1n that diree-
tion, but the teachers can at least use their influence to bring
about a satisfuctory classification There 1s also nced of
encouraging some very capable students who are lacking
i educational ambition. Some of thesc will not go to high
school at all unless they have special encouragement.

The high-sehool eourse desired by many boys and girls
is often determined by opimions held by their parents that
certain subjects are necessary for an educated man. Many,
perhaps the majority, still beheve in some magical “im-
provement of mind” as a result of attending classes in
particular subjects—notably mathematies and the classies.
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In Chapter VIII, on the influence of the environment, we
have shown that such a view is not mn accord with our
present knowledge of educational psychology. Neverthe-
less, the view survives imn some circles almost as a sacred
dogma, and the school authorities have 1t to deal with. If a
boy of low mental capaeity comes to lugh school with the
1dea that he cannot be an educated gentleman unless he
studies Latin, it may be necessary to admit him to the
course, but it 1s evident that he would profit more from
some other subjects

The Problem of Special Abilities

In addition to the problem of general level of intelligence
there 18 the further question of rather wide differences 1n
specialized abilities and their relation to the course selected
i high school. In the elementary school the content of
the course of study may be regarded as essential, and
although some children may be known to be very poor in
arithmetic and others 1 spelling, ete , beeause of the great
practical importance of a fair knowledge of those subjects
it is neecssary that they be studied In igh school the
same cannot be said  Nothing in the high-school eurriculum
can be considered s necessily for all people  Particular
subjeets may indeed be neecssary for certamn kinds of work
High-school mathematies is a necessary foundation for an
engmeering coursc, high-school Latin is very desirable for a
prospective teacher of English, ete.; but many well informed
men and women have studied neither Should a student
weak 1n mathematics be required to study 1t 1n high school?
According to the theory of formal discipline still held by
many educators but discarded by psychology they should
It is urged that such a study will improve the powers of
concentration and reasoning ability As there 1s no satis-
factory evidence to support such a view, we arc not justi-
fied in requiring courses on that ground Of course if a
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student expects to study engineering he should take high-
school mathematics, but if he is weak in mathematics he
can never be a success in engineering and should enter some
other kind of work where he has the capacities necessary for
success. The logical deduction is, therefore, that ordi-
narily the student weak in mathematics should not be
required to study 1t in high school Most colleges do,
indeed, require students to take certain high-school subjects,
but such requirements are reflecting more and more an
intelhgent understanding of individual differences, and it
1s now possible to enter some standard colleges without any
credit 1n some of the time-honored subjects. There 18 no
special disciphnary argument that is in itself a sufficient
excuse for studying any high-school subject, and 1t is evident
that the student who has specral difficulties wath a subject
and is forced to study 1t can scarcely escape having a great
dislike for it. A student with capacity for the study of
Enghsh and history i high school should not be driven
from ligh school by requiring him to take things for which
he 18 not fitted This apphes naturally in all other direc-
tions

When such specialization is permitted 1 high school, it
will perhaps be necessary to give diplomas indicating the
kind of work that has been done just as now the diplomas
indicate whether the course completed was classical, scien-
tific, or otherwise

If the study of individual differences and of the effects of
education leads us to favor extreme speciahzation in par-
ticular cases, 1t by no mecans does so 1n general—quite the
contrary m fact Study of the matter shows that no subject
too exclusively pursued can give the broad outlook necessary
for a really educated man or woman Chemistry is an
excellent study, but 1t gives no information about the his-
tory of ancient civilization and no amount of knowledge of
chemistry can take the place of knowledge of history. The
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same holds for other subjects. Human capacities are many
and varied, they are specific, and, if we are to attain a broad
understanding of the world about us, it must be done by the
study of many things. Music, painting, literature, history,
botany, astronomy, French, Greek—all these and many
others make their special contribution The well educated
individual may not find 1t possible to know every branch of
human knowledge, but he should have a wide and varied
knowledge. It 1s the absence of this that gives us so many
narrow minds among the so-called educated classcs.

Soctal Education

Contemporary educational thought makes much of
social education. It 1s beginning to be realized that social
capacities are themselves specific and that & man is not
necesearily a better citizen because he has pursued the con-
ventional subjeets in the conventional way The study of
individual differences shows us that some children are more
anti-social than others, and it should be part of the business
of our educational system to locate these cases and give
them the best social and moral training possible. Passing
over the extreme cases and dealing primanly with the
typieal mdividuals, too little attention 18 paid to the ideal
and social values of the study of hiterature and of history.
The study of Inglish 18 too ofien a matter of analytical
dissection to show what success the writer had in balancing
his sentences or in orgamizing his paragraphs rather than a
matter of getting what the writer was endeavoring to ex-
press Some analysis 18, of course, essential, but there is
more room for the consideration of the effect a piece of
literaturc may have on moral and social development.

In this connection something might be said as to religious
education. Though this is not a problem of the public
schools, 1t is at the same tune a matter of considerable
interest. Individual differcnces are not limited to the in-
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tellectual field; they apply in the religious field as well,
Religious education presents the same difficulties as intel-
lectual education in the way of making adjustments for
individual differences Some children take naturally to
rehgious training, they enjoy rehgious studies and activities
just as some boys take quitc naturally to {ootball. In con-
trast to these are children whose intellectual and emotional
dispositions cause them to find httle of interest in religious
study and activity. They find church activities tiresome
or disagreeable. There 15, therefore, no reason to beheve
that a umiform procedure 1n religious education will be any
more successful than a uniform procedure has been 1n 1ntel-
lectual education. Variation 1n religious curricula and
methods arc as essential for success as are variations in
other fields of education The churches have as yet scarcely
recognized this fact and have tried to cast all their members
in thc same mold Partly as a result of this different
creeds with different methods have developed.

Mental Maturity and the Curriculum

The final age of mental arrest or cessation of growth has
an important bearing on the high-school curriculum. When
does mental capacity stop mnereasing? Until recently it was
assumed by some cducational psychologists that mental
growth stopped at the age of 15 or 16 That view is no
longer entirely acceptable The available evidence indi-
cates that the age of cessation of mental growth depends on
the final level reached. There 1s some evidence to show
that even in high-grade mental defectives 1t may continue
to some degree beyond 16  For average and superor stu-
dents 1t continues probably longer, but just how much
longer we do not know, nor do we have the instruments
necessary to make satisfactory measurements. Probably
the hugh-school student does not ordinarily attain his final
level until about the time he leaves hugh school.
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Of all the subjects in the high-school curriculum algebra
is undeniably the most abstract and hence requires the
highest degree of mental development. Geometry is more
concrete and hence easier. Yet the study of algebra almost
invariably precedes the study of geometry. There is no
good reason for this except that it has beecn done that way
for a long time. It 1s consequently not surprising that
the number of failures in algebra should at times have been
s0 numerous that they have excited some concern. The
true situation 1s probably worse than the apparent one:
many students who securc a passing grade do not under-
stand the subject—they pass by memorizing 1t. As long as
no original problems are mtroduced they do well, but once
the originals appear the results are very, very poor. This
can be demonstrated on almost any algebra class in high
school,

The results of the study of mental growth would require
us to postpone the study of algebra to the lalest possible
time 1 high school, and preferably for students not spe-
cializing 1n mathematics or related subjects 1t should be
given 1 college. The present high-school mathematics
could be given to much better advantage m the first year
in college. The students would be more maturc and the
poorer high-school students would have been eliminated.
When the fact 1s appreciated that the majority of the popu-
lation never reaches the point where 1t can grasp adequately
such a subject as algebra, 1t will be realized that even for
brilhant students it would be advantageous for them to
delay the study of the subject until after mental maturity,
and that certainly 1s not present at 14 or 15 years In col-
lege 1t is recognized that the study of philosophy should be
delayed until the junior and semor years, but when mathe-
maties 18 required it 18 required of freshmen. A considera-
tion of the importance of mental maturity would place
mathematics on the same level as plilosophy. It should
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be delayed as long as practical conditions warrant. The
student who is specializing in physics will need an extended
training in mathematics and must start sooner, but the
average student will not do so. As a substitute for mathe-
matics in high school more work in languages could be given,
thereby saving some of the time now spent in college on the
study of languages.

It 1s often supposed that high-school work is an essential
prerequisite to all college work. Recent experiments, how-
ever, have demonstrated the fallacy of this argument Men
who had not ecompleted the work of the elementary school
have been admitted to college on the basis of mental tests
and have done better than average college work. Certain
subjects naturally require the high-school training as pre-
requisites, but others, such as the sciences, history, econo-
mics, soclology, and philosophy, often have httle or no di-
rect connection with high-school courses and the only essen-
tial prerequsite 1s adequate mental capacity—and this is
not supplied by high-school trammng. These experiments
supply valuable evidence as to the importance of mental
maturity for advanced work.

So important is the level of intelhgence that at least one
college admits students 23 years of age or older without a
high-school diploma in case they pass a satisfactory intelli-
gence test. Other colleges use the test to eliminate those
who in spite of high-school graduation are mentally unfit for
college work; for 1t has become increasingly evident that
something more than education 1s necessary as a basis of
further education.

Problem of Sex Dafferences

Another question of considerable popular interest 18 that
as to the relation of sex differences to education The ques-
tion often arises as to whether there should be different
schools for boys and girls. Some cities maintain separate
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schools and in European countries that practice is quite
eommon.

On the whole, the evidence indicates that girls are more
precocious than boys in mental growth as well as in physical
growth, though the difference is probably not a great one.
There is so much overlapping in the two groups that other
reasons would have to be found to justify separate schools,
The chief argument for separating the sexes into different
sections—though this does not necessarily mean different
schools—is found in the fact that girls are somewhat better
workers than boys, and that there is a tendency in the
average mixed class for the boys to do work inferior to the
girls. In a test made by the writer where scventh-grade,
junior-high-school pupils were classified on the basis of
intelligence tests, it was found that boys in separate sections
did better work than in mixed sections. In separate sec-
tions, for example, they were better in arithmetic than girls
of the same grade of intelligence, but 1n mixed groups they
were inferior to the girls. The companson was made at the
end of the year with the Cleveland Survey Tests. The
practical difficulty developed, however, that the teachers
opposed the classification because the boys were much more
difficult to manage when in separate scctions. All of the
teachers were women and it 18 evident that with suitable
male teachers or with female teachers who were very strong
in diseipline this difficulty would have been overcome.
Aside from that, the separate sections were better. It may
take more pressure from a teacher to get boys to work and
this can be applied more effectively when the boys are by
themselves. In mixed groups the boys show too much of a
tendency to let the girls do the work.

In some courses, such as physiology and hygiene, separate
sections are desirable for other reasons, and 1t seems prob-
able that in other courses greater interest might be secured
by separating the sexes so that the work could be adapted
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to differences in the interests of boys and girls. In any
case, the separation must be based on emotional rather than
on intellectual differcnces. From this point of view there
is no reason why scparate buildings should be used, and
except in the largest cities 1t will usually be more econo-
mical to use the same buildings.

Finally, it should be remembered that it is far more
important 1o classify students on the basis of intelligence
than it is to classify ithem on the basis of sex, and both
classifications can therefore be made only where numerous
sections are possible.

Problem of Race Differcnces

Race differences may or may not have an important
application to the cducational system In the North, where
all races go to the same schools, there is usually no need of
considering race differences: they take care of themselves.
But 1n the South, where the schools for whites and blacks
are different, a consideration of race differences is of con-
siderable importance

As was pointed out in the chapter on race differences, the
Negro 18 inferior to the white. The mulatto is between the
two races There is considerable overlapping of the two
groups, but the difference is large enough to present a dis-
tinet educational problem. If we follow the Army tests
and credit the Negro with a mentahty of about 104 years,
it 18 evident that the majority of the Negroes would, under
the older classification, have to be considered as mental
defectives, Aside, however, from the question as to how they
should be classified, 1t is cvadent that their possibilities 1n the
way of education are distinetly hmited. The average Negro
could do little more than finish with success our present
fourth or fifth grade In short, he could acquire only the
essentials of the three R’s  And the number of full-blooded
Negroes capable of fimshing with success our present high-
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school course would be negligible. With a mixture of white
blood the case is of course different, and many mulattoes
with intelligent white ancestors have been able to do very
creditable work even 1n college.

As a race the Negro requires a modification of the regular
school course Less of the academic training is possible and
more emphasis must be placed on practical work along the
line of vocational and industrial training Less arthmetic
and grammar should be attempted. More time should be
given to practical trade tramming. The Negro may be a very
efficient workman and the schools could do much to make
him more successful and happier, but 1t cannot be done
without a modified curriculum.

The Indians appear to be between the whites and the
Negroes in intelligence but on the whole rather lacking in
intellectual interests Their education should thus tend to
follow vocational lines except in case of the brighter
minority.

No special distinction would appear to be necessary in
case of the Chinese and Japanese. They are as intelligent
a8 the whites.

The brown race affects us as an educational problem only
in the Hawanan and the Philippine Islands. The intelli-
gence of the Filipinos appears to be about the same as that
of the Negro with the Hawauans somewhat higher, This
presents an especial difficulty 1n case of the Filipino, because
the educational and economic independence of the natives
would seem almost impossible unless the 1sland 1s to revert
to barbarism In the United States the Negro has his affairs
managed for him in large measure by his neighbors, the
whites; but in the Philippines the natives are more 1solated
and must to a greater degree manage their own affairs.
Hope of great economic progress 1s consequently not in
order. In case of the independence of the Islanders their
affairs would naturally remam i the control of the white
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settlers there, but they would be able to do less than the
Southern whites do for the Negro.

It may be noted in passing that the problem of Mexican
educational and economic development 18 to a considerable
extent a race problem. The native Indian elements of the
population are more himited in their mental capacity than
are the whites and this results in their disliking education—
which is practically an insuperable handicap.

TEACHING AND ADMINISTRATION

Problems Concerming Teachers

Principles derived from a study of individual differences
have a vital bearing on some problems relating to the teach-
ng staff of our schools. Teachers as well as pupils vary in
all kinds of traits and for that reason it should be recognized
that teachers have their limitations. Entirely too much has
been taken for granted in dealing with teachers’ quahfica-
tions. Because they were teachers they were supposed to
be all-wise and infallible and hence were too often allowed
to be a law unto themselves. At last, however, we are
beginning to recognize the falsity of such a view.

The intelhgence of teachers must vary from border-line
feeble-mindedness to genius The average intelligence of
different groups of teachers will naturally vary according
to the scction of the country and the grade of work taught.
Undemably, however, many teachers are attempting to
teach pupils whose intelligence 1s superior to their own.
Clearly, then, we need a selection and classification of
teachers as well as a selection and classification of pupils.
Only the bright teachers can be expected to understand
and to stimulate properly the bright pupils.

While exact figures are lacking on the matter, there 1s good
reason for believing that the relative level of intelhigence
of the teaching profession is declining The pay of teachers,
never high, has gradually been losing ground until at present
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college professors receive in many cases less than manual
laborers. The eventual result of this condition is inevitable:
an increasing proportion of those intelligent individuals
who might have gone into teaching will be diverted into
more lucrative occupations. Only the financially indepen-
dent or the mentally dull and unambitious will consider
teaching satisfactory. In elementary schools and high
schools the relatively low pay has already driven most of the
men out of the teaching profession. One factor in this has
been the agitation for equal pay for men and women.
Women, from the nature of things, can afford to teach for
less than men can afford to teach for. Hence the salary
scale has been pushed down to a point that it has httle
attraction for capable men. The sclective effect of such a
condition is not appreciated by the general public and until
it is understood by them there is Iittle hope for corrective
action,

Turning the schools over to women teachers would not
be go bad in its effects 1f 1t were not for the fact that to so
many of them it is only a stepping stone to matrimony.
This results in a very high turnover in our teaching force.
Far better would it be 1f the order could be reversed. If the
teachers married early and raised their families to school
age and then began teaching they would bring to the
schoolroom a greater maturity and balance of mind and they
could give more undivided attention to their work than can
the young girl who 1s actively in pursuit of a husband.
More ntelligent teachers and more mature teachers are
nceded, 1f we are to secure the best results There are many
other important phases of the problem of selection and
assignment of teachers, but we cannot go into them here

Teachers’ Marks

Not so many years ago it was generally assumed that
when a teacher assigned a mark of 78, or perhaps 78.42, to
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a paper that the paper had been accurately measured.
Numerous experiments have shown, however, that marks are
subject to striking varnations The mark finally attached
to a paper 18 due to many chance variables as well as to
the ment of the paper itself. Two supposedly quahfied
teachers will vary greatly in the marks given to the same
papers In short, we find the same kind of mdividual dif-
ferences 1n giving cxamiations and 1 marking papers that
we have found in other fields. We even find the same
individual varying greatly from time to time.

With the development of an intelligent understanding of
these variations 1n marks, much effort has been devoted to
attempts to correct them. One of the important things has
been the development of objective tests This has done
much to reduce the effect of the personal equation of the
teacher Another suggestion often made has bcen that
marks be distributed according to the normal curve of
distmbution rather than according to the teacher’s judg-
ment  While this apphes fairly well i some cases, 1t has
usually not been used in such a way as to take into account
the differences 1 different classes. There are individual
daffercnees here also and they must be allowed for. A sug-
gestion as to a method of overcoming these differences has
been made by the wnter elsewhere (1926 and 1927). In
brief, the plan is to use the freshman distribution as a basis
of grading and 1n casc of small classes high, low, or average
distributions of marks arc to be given so that the marks
reccerved by any class as a whole—not 1ndividually—will
correspond to the marks received by the members of the
class in the freshman year. On this basis inferior classes
would recerve low marks and superior classes would receive
high marks, though individuals might shift from low marks
to high ones and vice versa.

The divine right of kings 1z now rightly laughed at by
intelhgent people No man 1s today considered to be infall-
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ible. It ig, then, in order to question the divine right of
teachers to place any mark they please on test and examina-
tion papers. By the use of proper methods school marks can
be made reasonably valid and rehiable and 1t is nothing
more than simple justice that teachers should be expected to
use these methods and make theirr marks much more ac-
curate than they often are at present.

Superintendents and Administrators

We should not leave the field of education without specific
reference to the bearings of the study of individual differ-
ences on our leaders in cducational work, Just as teachers
have their limits and are i nced of having their divine
rights restricted, so is 1t even more important that the
arbitrary excrcise of personal authority on the part of
executives be markedly reduced In a matter of such vital
importance to the public at large and especially when the
pubhe is paymng the bill, 1t 1s both unscientific and undemo-
cratic to leave the determination of important problems to
the judgment and discretion of a single individual if it is
practically feasible to submit the problem to a qualified
group of mdividuals We must abandon our antiquated
notions of mfallibility in this as in other directions 1f we
are to avoid gross injustice to all concerned. Even if we
could assume that all exccutives are honest and con-
scientious, we certainly could not assume them to be with-
out personal hmitations. In private enterprise where the
individual concerned must pay the price of his folly 1t may
be well enough to permit the fullest amount of individual
imtiative, but 1n public education the situation 1s entirely
different. We have competent executives and incompetent
ones, honest ones and corrupt ones, and 1t behooves us to
act accordingly.
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CHAPTER XIX
APPLICATIONS TO BUSINESS

PERSONNEL MANAGEMENT

Jobs in business and industry vary greatly in the re-
quirements they make on the mental and physical capacities
of the men who fill them The street sweeper requires fairly
good physical endurance but hittle strength or intelligence.
To be contented he should also have little social pride or
ambition. The hauler of coal may require both strength and
endurance, and so with many other manual workers. The
mason does not require a great amount of strength 1f he
handles brick, but he may require a great deal if he handles
stone. He does require considerable skill 1f he does work
that is to be enduring and artistic. The typist does not
require strength but does requure a great deal of endurance
as far as arm and hand activities are concerned The
typist also requires a higher degree of mental capacity.
The telephone operator requires good hearing, good memory
for numbers, and a good disposition  The salesman requires
social qualitics of a high order for the best suceess, For the
best results, therefore, 1t is necessary to have the proper
placing of men so that they are in the jobs for which they
are suited

Adjustment of Men to Jobs

Failure to adjust men and jobs results in considerable
economic loss When a man attempts a job for which he
18 not fitted, he will ordinanly do less and poorer work than

a qualified man would do He may also waste material,
470



APPLICATIONS TO BUSINESS 47}

In handling machinery he may injure himself or others and
so cause additional loss. Poor work will usually react on
the individual himself with the result that he becomes dis-
satisfied with his job and this naturally leads to his looking
for a new job. If he does not find a new place voluntarily,
he 15 likely to be fired, and 1n cither case the result is the
same: an increase 1n labor turnover.

The statistics of labor turnover, more than almost any-
thing else, have forced employers to a consideration of the
problem of adjusting men and jobs. In some kinds of work
it is not unusual to have to employ three or four men to do
the work of one man for g year. In some cases the figures
run much higher. This involves the waste already referred
to and in addition 1t requires extra expense to maintan a
larger employment force and more time must be spent in
tramming new employces. In some cases 1t means that
other men are prevented from working, because their work
depends on that of the missing man or men. For these
reasons an increasing amount of study is being devoted to
the problem of scientific employment, though at present
it must be admitted that employment psychology is
in the experimental stage Even so, 1t is possible to out-
line with considerable confidence a part of the program
which must be worked out in order to sccure maximum
efficiency.

Business men have spent a great deal of money perfecting
machinery, selling systems, accounting methods, and other
things involved m thewr business, If a new machine was
produced that would do the work more economically, it was
installed and the old one was sent to the scrap heap. The
time has come, however, when so much specialization has
taken place 1 processcs that the next important step in the
promotion of efficiency must be in the direction of a study
of the men who run the machines, because it 1s useless to
have a machine that is capable of a high rate of produc-
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tion unless a man is found who can get out of the machine
what it 1s capable of doing.

Employment psychology is based essentially on four
principles: (1) Men show wide variations in specific capac-
ities due to inherited constitution; (2) wide differences in
specific skills, knowledge, etc, have been produced by
environment, including training; (3) the interests of men
are greatly different; and (4), it is possible by means of
scientifically constructed tests to determme with consid-
erable accuracy in some cases at least, the fitness of men
for particular jobs. These principles are already familiar,
but some more detailed discussion of their industrial appli-
cation may be 1n order.

Different kinds of work require different degrees of intelli-
gence and men below a certain level will not succeed.
Curiously enough there is also such a thing as a man having
too much intelligence for a particular kind of work. At
first thought this may seem to be 1mpossible, but it is sup-
ported by statistical evidence, and further consideration
shows that it 1s the logical thing to expect. Men with a
high order of intelhgence do not find simple work sufficiently
interesting and so they arc hkely to do it very poorly. Their
thoughts arc elsewhere. For this reason some employers
prefer workers of relatively low mentality for work involv-
ing mechanical and routine opcrations and requiring no
speeial imtiative or intelligence.

Since mtelligence 1s not the only factor involved in indus-
trial and business occupations, 1t is but natural that some
vanation in mtclligence should occur within a given occupa-
tion. In point of fact the variation is often a very wide
one, because we have not yet arrived at the point where we
use efficient methods of getting the right man in the right
job. One of the reasons for industrial unrest is the presence
of men of superior intelligence in the ranks of unskilled
workers. It 18 not a natural thing for & man to be satisfied
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doing a kind of work far below his ability. There is in such
cases no stimulus to exertion and no sense of achievement at
doing such work well. It should, therefore, be no surprise
when such men show their personal discontent by beginning
to agitate for things that are economically impossible. If
these men were found and transferred to work that would
tax their abilities to a greater extent, unrest would often die
& natural death. What 1s needed 1n most occupations is a
narrowing of the distribution of intelligence: the inferior
men need to be shifted to easier work and the superior men
to more difficult work. Such an adjustment would secure
greater efficiency and greater contentment on the part of the
workers.

In the actual placing of men in particular occupations we
are, of course, concerned with therr specific abilities to do
that particular kind of work rather than the general average
of their abilities and intelligence; but for the most satis-
factory placement it is essential that both factors be con-
sidered.

The importance of training depends on the degree of
difficulty of the particular kind of work A physician might
be a very brilliant man but might be unable to deal success-
fully with his problems because of inferior traiming. A
man of less ability and better tramning might prove more suc-
cessful 1n a particular emergency In the long run, how-
ever, there 1s the probability that the more capable man
would outstrip the other. Somewhat the same situation
holds in industrial occupations But business men are
usually less intcrested in what a man may become than in
what he can do at the moment, and for this reason training
is a very important factor

In addition to the native abilities and the acquired knowl-
edge and skills of the individual there remains the important
factor of interest and ambition. Native ability 1s to be con-
sidered as relatively fixed while acquired skills and knowl-
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edge do not change very rapidly, but interests may prove in
particular instances to be very volatile The problem of
intcrest, therefore, requires special consideration in the se-
lection of employees. This, for instance, is one of the major
differences between men and women 1n business work. The
average man 1n business expects to stay in business and
looks at his work in a more scrious way than the average
girl or young woman who expects, whether she admits it or
not, to make her stay in business a temporary one. Other
things being equal, it is evident that the man or woman who
is seriously interested 1n a particular kind of work will make
a greater success than will an uninterested worker.

Employment Mecthods

Present methods of employing men are based mostly on
the use of letters of application, letters of recommendation,
photographs, and interviews A brief consideration of some
of the experimental studies of the rehiability of these
methods of estimating character and ability will be useful
here 1n showing the necessity of adopting more scientific and
accurate methods

Hollingworth reports a study made by Walton of letters
of application. A series of letters was rated by different
judges for intelligence, neatness, tact, cte, and later some
of thesc same letters were rated by the same judges again.
The reliabiity of these ratings of intelligence, 1¢, the
agreement of two ratings made by the same judge, for ex-
ample, varies from 08 to 72 with a median of .61 for 10
judges In view of this failure of cach judge to agree with
his own previous rating, 1t 1s only natural that they failed
to agree very well with each other A sample comparison of
some of the ratings 1s shown 1n Table IX, which shows the
rankings assigned to 10 letters by 10 judges. However, as
these letters are selected from a larger group of 25, the
rankings range from 1 to 25 instead of from 1 to 10. Super-
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TABLE IX

EsmMames or TeNn Lerress py Tex Jopces, Trarr Raten:
INTELLIGENCE

From Hollingworth after Walton *

Letters

Judges
A|B|C|D|FE|F |G| H I J
I... 6| 24 13 ] 20 5 3 14 | 19 12 11
II. J 183115 6 2 516 14|17 ]| 12] 18
III, . 2| 17 5| 22 9 6|13 )21 )] 23] 14
Iv. . 1} 2218|1319 8| 21| 25 9116
V.. 912519 ] 20 3 5118|1316 14
VI. 17 |14 | 25| 12 | 22 3 512121 19
VII .. 3 5 9 71 13 1101241} 15|11
VIII . 4| 14 121 17 6|10} 13|16 | 2t 22
IX 11 4 7 18 16 3 5 17 19 | 23
X .. 3§20 91! 19 5 8{221(117 (181 16

*H L Hollmgworth, Judging Human Character, p. 13

ficial observation of the table will show that the degree of
agreement between the judges 1s far from high. Estimates
of tact and rehability were less uniform than those of intelli-
gence, while estimates of neatness were slightly more so.
In no case was very close agreement found.

The value of letters of recommendation 1s much influenced
by the personal attitudes and knowledge of the writers
This gives some an opportunity to vent their spleen on a
good man whom they do not hike. Others because of per-
sonal sympathy do not point out the defects of an inefficient
man. Apathy and indifference as to the future fate of a
former employee may causc a letter to be colorless and
lacking in esscntial detalls  Even if the writer does attempt
to give a fair and complete statement, there 18 generally the
question of s ability to express his ideas so that the reader
will get an accurate 1dea as to the apphicant’s qualifications.
1t is, therefore, not surprising that letters of recommenda-
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tion are very unreliable as indicators of a person’s quali-
fications.

Photographs are quite generally used in attempting to
estimate the character and qualifications of absent candi-
dates for positions. Several experimental studies of the
rehability and validity of judgments based on photographs
have been published The general finding has been that
under ordinary conditions photographs are practically
worthless as a basis of estimating intelligence. Neither are
other traits estimated with sufficient accuracy to make the
use of photographs of any real value in the hands of the
average individual. A very careful study of accuracy in
estimating ntelligence from photographs has been made by
Gaskill, Fenton, and Porter (1927) These workers had
photographs made of 12 boys, all about 11 years of age,
and all of distinetly different mental levels with a range of
1.Q’s from 18 to 171 These photographs were then ar-
ranged m order of supposed intelligence by 274 students
in psychology, the work being done under laboratory con-
ditions  The results of the cxperiment are shown in Table
X. The median correlation between individual rankings
and the true ranking 1s found to be 425. While this looks
bike a fair correlation, 1t 1s in fact of httle value as a basis
of prediction Moreover, the conditions of this experiment
were much more favorable to accuracy 1n making estimates
than are the conditions ordinarily encountered Under most
conditions, therefore, and with most observers, judgments of
intelligence, and of most other traits as well, when based
on photographs are practically worthless To secure the
greatest accuracy in such judgments, if they are to be used
at all, photographs should be independently judged by a
number of individuals who have been seleeted for such
estimating on the basis of having previously demonstrated
by actual test that they are able to make such judgments
with considerably better than average accuracy. The
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TABLE X

Fraqoencms wite WaicH 274 Jupees AssioNep Ranks 1 10 12 IN
INTELLIGENCE T0 Boys A T0 L rroM THEIR Picrures

From Gaskill, Fenton and Porter*

477

from photographs

Boys A to L whose mtelligence was judged

Rankings Assigned

A|B|C|D|E|F|G|H|I]|JI|K|L
1 .... .. ... 11)37112] 2]35] 2/92|40/13) 1]27] 2
2 .. . aeae.. 718013512141 ] 3|47|30{16] 1]44] 8
3. 20| 28{28111{40} 5{29]41{17| 2[39|14
4 ... 17 28{22122{40| 2|34|35(35| 3(18]18
5..... 19]29|20|28)35]|14]15)25!33| 7]25|25
6 . 20124125131131]18118126)26] 8]28]10
7.. 26(27(24126{16{25(12[25{29| 6(28(29
8. 28125|127145116]24| 9|15{31| 16|12{26
9. 33117125|38112|39| 7|13]14} 23]26{27
10 .. 2712001201330 41441 6111274 34(12(27
1m.. 34) 3|15(19] 2|51] 4| 4{24| 62([10{46
12 ... . .. .. |23} 7112 7] 2147} 1| 9| 8|111] 5|42
Median rankings . 73{55]62{78]45|99]27{47:69]114]54)88
Q 24{23128/19(17]18{17]|22|23| 12({14;27

Approximate median class
rankings 8| 5{ 6| 9( 2|11 1] 3] 7| 12| 4|10
True rankings by test 3) 61 2] 91 4110} 6} 1) 8] 12] 7|11
I1Q..... .....|128/111/140/55(119|36|901171)63 | 18{71|26

*“Judging the Intelhgence of Boys from Their Photographs,” Jour-
nal of Applied Psychology, Vol XI, 1927, p 397

average of a number of such judgments would give a more
trustworthy estimate than a judgment by one person.

Many who will agree that letters and photographs are of
uncertain value will at the same time attach great import-
ance to the value of personal interviews
themselves on being accurate judges of the qualifications of
men. The only way to determine the accuracy of such

Many men pride
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opinions is to submit them to an actual test. Fortunately
a number of experimental studies have been made of the
accuracy of judgments based on interviews and to indicate
the character of the findings we shall give the results re-
ported by Scott and Clothier (1923) for one study.

“Arrangements were made . . . for 13 industrial execu-
tives of major rank, each of whom prided himself on his
ability in choosing men, from as many different companies,
to meet and sclect the best salesmen from a group of 12
applicants. In doing so, each was dirccted to interview each
of the 12 applicants privately, use whatever procedure or
method he wished, then to rank them from 1 to 12 in the
order of his preference.” !

The results of this study are shown in Table XI. A study
of the table shows that applicants II and IV were ranked all
the way from 1 to 11, applicants III, V, and VIII were
ranked from 1 to 12, applicants VI and VII were ranked
from 2 to 11; apphcant IX was ranked from 2 to 12, apph-
cant I from 1 10 9, applicant XI from 4 to 12, applicant X
from 5 to 12, and apphcant XII from 8 to 12 Tlus last case
showing a range of 5 places 1s the most umformly rated
of the 12 appheants  Surely this is far from showing accu-
racy and conswistency 1n such 1atings! Evidently there
is room for mprovement in this methed of selecting appli-
cants

The failure of customary methods of selecting and em-
ploying men and the demonstration that 1n many cases such
selection could be made more economieally and accurately
by psychological tests has lcd to considerable effort to de-
velop and apply such tests To a consideration of these
we shall now turn.

There arc three main steps in the application of psycho-
logical mcthods to employment  Firstly, 1t is necessary to

*W D Scott and R C Clothier, Personnel Management (Chicago,
A W Shaw Co, 1923), p 24
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TABLE XI

TasrLn SeowiNag Resvrrs or Serecrion EXPERIMENT aMoNG THIRTERN
Execurtves

From Scott and Clothier*

J

Median Interviewers

Appli- {Firm Inter-

cants Rank| ‘U oo ValBlelp|e|Fla|ult|s]k|L|n
II 1 2 5] 4111) 1} 4| 5] 3] 2} 1} 4] 7| 4] 8
Iv. 2 4 1| 11 71 3] 651 9|11 4] 21 31 7| 5( 2
I 3 1 8| 8| 3] 4{ 6] 1] 1] 1| 4] 3| 21 7] 9
111 4 3 21 8] 11 2] 9] 21 6{12] 5{ 6] 4] 1| 1

VIII 5 8 6] 2] 2] 5| 1{12}10| 9| 6] 7| 6| 6] 7
v 6 5 3112) 6] 6] 8] 7] 5|10| 3] 3] 1] 3| 2
Vi 7 6 7)1 7110 8} 2] 3} 4| 5] 8) 3] 3)11} 4
viI 8 7 ol 31 811} 7| 4] 2| 3111} 9{ 5] 21 &
XI 9 11 41 6112 7| 9111| 8| 6{10]12]| 91212
I1X 10 9 11{10! 4] 8] 2] 6(12] 7( 7]|11{12}] 9| 6
X 11 10 12 5} 5)10/11) 8] 7) 8] 9] 8[11)10]/10
XII. | 12 12 10111} 9112(12{10| 9)11|12)10(10} 8|11

Correlation of each

with median of 1n-

terviewers . 50111126 |80(31|69!55{45!82 84167 | 58|47

Correlation of each

with firm rank 5033 16/89]02 [19/27 |33|84 |76 (25 | 40]21

Correlation of firm rank with median of interviewers . 85

*W D Scott and R C Clothier, Pcrsonnel Management, p 25

analyze the job and detcrmine as nearly as possible the
physical and mental capacities necessary to do the work
successfully. For this purpose 1t 1s desirable though not
always necessary for the psychologist to do the work him-
self until he becomes familiar with it This will usually
facilitate the analysis of the capacities necessary for really
successful work Secondly, 1t 1s necessary to devise and
standardize a number of tests that will correlate satisfac-
torily with performance on the job This requires con-
siderable experience with psychological experimentation and
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especially with mental and physical tests and measurements.
It is necessary to get a test on which successful workers
make high scores and on which unsuccessful workers make
low scores. Ordinarily in any particular kind of work it
will be necessary to use a number of tests since more than
one kind of ability is usually required. When a battery of
tests has been validated and standardjzed 1t is ready for use.
Thirdly, the tests are used by the employment office 1n
determining what applicants for a particular position are
best suited for the work. This is a relative matter: the
larger the number of applicants, the greater the probability
of getting a satisfactory employee. In practice there may
be a passing score on the test so that those below that figure
are rejected and those above are employed, but generally
speaking the relation between supply and demand would
also be an important factor in determining the entical
score.

To illustrate the actual working of such methods we shall
consider some results secured by Link (1919). During the
War, Link undertook to devise tests that would select
workers in an ammunition factory Eight tests were given
to 52 shell inspectors and 21 shell gaugers Correlations
were then worked out between these test results and the
actual production records of the workers. The results for
5 tests were as follows: 2

Correlations
Tests
Inspectors Gaugers
Card Sorting . e e e 55 05
Tappmg . . e . 14 52
Cancellation . e ae ee e 63 A7
General Intelligence . ee e 14 18
Number Group Checkmg ...... 72 —19

*H C Link, Employment Psychology (New York, Macmullan,
1919), p 356
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This shows that 3 tests would be useful in selecting inspec-
tors but that only one of this group would be useful in
selecting gaugers. And interestingly enough the Tapping
Test, which shows the highest correlation with gauging,
shows a low correlation with inspecting. Thus a person
might succeed at one kind of work and not at the other.
The tests make it possible to learn this fact in a few minutes
without having the worker waste a lot of time at the wrong
job.

We must, of course, not expect the adoption of psycho-
logical tests to cure all of our employment problems. Even
with the most careful testing, mistakes will still be made;
but expenence has shown that 1t 1s possible in many kinds of
work to make the employment department work much more
efficiently by use of tests. In mechanical work the results
meay be expected to be betier than in work mvolving per-
sonal relationships. In secretamal work, for example, there
is not only the question of doing efficient work, there is the
additional problem of msking purcly personal adjustments
to the particular employer Some employers cannot endure
red hair, others have a marked dislike for protruding teeth,
etc, ete, ad infinitum. Now no system of tests will ever be
sufficient to eliminate all eandidates having characteristics
objectionable to the different employers but not relevant
to the work. To the extent, therefore, that personal factors
enter into the rating of employees, it is not to be expected
that tests will be successful.

Shifting of Employees

Many men are doing satisfactory work in a particular
Job when they are capable of doing work of a more difficult
and more responsible character. Under such circumstances
it is clearly wasteful to keep them in the nferior kind of
work Many, perhaps most, of these men do not have
any very defimite 1dea of their ability and therefore need
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some encouragement to bring out what they are capable of
doing. It is to the interest of the employer to discover these
men by means of tests and then give them the training and
promotions to which their intelligence entitles them.

Shifting of men may also be useful within a particular
department, as from one machine to another one, in order to
get them placed more in accordance with their special
abilities. The alert personnel officer can add much to pro-
ductive efficiency by such methods.

Promotions

Under present conditions personal likes and dishikes enter
to an unduc extent 1n determiming promotions The same
kind of increase 1n efficiency could, therefore, be secured by
making promotions more scientific as 1s secured by placing
employment on a scientific basis There 15 perhaps less
danger of serious error mn case of promotions, but such
evidence as we have on the matter shows that an undue
number of men of relatively inferior intelligence are holding
important postions  This 1s not only a cause of inefficiency
because of the mability of the men 1n question, but it has a
bad effect on the morale of the associated workers, for these
can be counted on 1n many 1nstances to recognize the inferior
capacities of the inferior men who are promoted When it
is recognmized that promotion is not on the basis of merit
and accomplishment, one of the most powerful stimuh to
extra aclucvement 1s lost.

Adjustment of Pay

Closely related to the effect of promotions but more
general m 1ts effect 15 {he question of equalization of pay
for work of the same difficulty with equitable differences 1n
pay for differences in work Generally speaking, wages and
salaries are controlled by supply and demand and it has
been commonly assumed that the proper policy for a busi-
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ness is to get the necessary men at the lowest price possible.
Such a policy, however, overlooks fundamental human char-
acteristics and leads to mequahties and injustices which are
certain to mmpair the morale of any business orgamzation.
Men of less ability and training are paird more simply be-
cause it happens that at the time there is a greater demand
for their particular kind of ability or training. This is re-
sented by others who merit as much or more, and the inevit-
able result 15 a lowering of productive efficiency. Some
exceptional business orgamzations have shown that it is
possible to disregard the customary attitude towards supply
and demand, and by paymng morc than the average wage
and by giving attention to the problem of fair adjustment
of wages they have secured a degree of efficiency which has
more than compensated for the wage increases.

Discharges

The methods of discharging unnecessary or unsatisfactory
employees have 1n the past tended to be as objectionable as
the methods of employing them. In many cases men have
been “fired” sumply because the foreman or other superior
under whom they happened to be working became angry
and chose to show lns authority 1n that manner. In some
cases discharge 1n such fashion has been little more than a
method used by the “boss” of satisfying an inferiority com-
plex. He has realized that the man working under him was
a superior man and as this led to an uncomfortable feeling
the discharge was the natural result. However, industrial
efficiency demands the control of personal likes and dis-
hkes: the problem of discharges must be handled on the
basis of merit. Large corporations have recognized this
fact in many cases and have taken from the foreman his
power of discharge. If the foreman finds a man unsatis-
factory, he has the righf to report that fact for investiga-
tion by the proper department, but he may not discharge
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the man in summary fashion. When one considers the
seriousness to many men of a summary discharge, the justice
of hmiting the foreman’s power 1n this direction 18 evident.
The psychology of individual differences does not justify
the blind faith in the acts of foremen and other supervisors
that has usually existed. To this must be added a recogni-
tion of the fact that even the meanest workingman has
certain rights and deserves some consideration No reason-
able ethical system can assign all of the rights to the
employer and all of the dutics to the employee.

However, disregarding abstract questions of ethies, econo-
mic efficiency 18 unpossible without satisfactory morale, and
morale cannot be maintained without giving reasonable
assurance to workers that they will not mecet with sum-
mary dismissal sumply because the “boss” 1s displeased.
The problem of discharge must be handled in a scientifie
manncr by competent men who will be governcd by facts
and not by personal prejudices That a revision of policy
is taking place in this direction by large corporations 18 in
itself a strong indication that 1t 15 a wise business policy.
The divine right of kings with its attendant i1dea of mfalh-
bility has passed and 1n due course we may expeet the pass-
ing of the idea of infallibiity and divine nghts of lesser
“kings ¥ The principle 18 the same 1 both cases.

Adjustment of Position to Man

Thus far we have considered the problem of industrial
adjustment on purely one side the adjustment of the man
to the job. There 1s, however, the reverse possibility of
adjusting the job to the man Some kinds of work may be
relatively mnflexible and 1t may not be possible to carry this
adjustment very far, but in other cases much can be done
in the direction of promoting efficiency by adjusting the
requirements of the job so that the man can more readily
make the necessary adjustments, There is no a priori
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reason why the man should do all of the adjusting. There
is a limit to which human adjustments can be made and all
adjustments involve work, strain, expenditure of energy. It
must therefore be evident that a point of diminishing returns
will be reached where the process of personal adjustment
will be unprofitable and where the man will fail to meet the
requirements of the job unless the job is itself modified. If
the man is a good worker, there is no reason why his indi-
viduality should not be respected and allowed for to a
reasonable degree. Mechanization and standardization are
desirable and cven necessary in many instances, but where
they are not necessary increased cfficiency will often result
by giving due consideration to the facts of individual
differences.

Effects of Uniomism

Originally the labor unions developed as a necessary
means to secure somcthing hke fair treatment for the
laborers from their employers. In so far as they have func-
tioned for that purpose and to that end they should recerve
only praise. Unfortunatcly, however, the unions have
tended to support certamn i1dcas that are incompatible with
the facts of human nature or with the legitimate require-
ments of industry. They have endeavored to regulate the
output of workers so that this would be uniform instead of
varying according to the curve of distribution. At the same
time they have endeavored to enforce uniformity of pay
regardless of differences in quality of output. In order to
get away from the real 1ssue they have often advanced the
principle that the worker was selling his time only and that
he had no responsibility for production; that was up to the
employer. If this umt is accepted, then there 1s naturally
no difference in the accomphshment of different men: all
live exactly twenty-four hours daily. In line with this
emphasis on mere duration they have emphasized seniority
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as a basis of promotion, Thus the main tendency of such
organizations has often becn away from an encouragement
of the innate differences between men. The idea has been
rather to reduce the superior man to the level of low medi-
ocrity. The most active advocates of these ideas and the
ones who profited most by them have, of course, not been
subject to the rules, nor have they drawn the pay of the
ordinary members: rather they have in general received
very handsome pay for their initiative, intelligence and
leadership.

This 18 not the place nor has the writer the desire to
attempt an evaluation of umionism in general; but it is
within the scope of applied psychology to pomnt out the
necessity of adapting our institutions to the elementary facts
of human nature. In view, therefore, of the known facts of
individual differences, 1t should be evident that any attempt
to cast all men 1n the same mold 18 subversive of the best
interests of those involved and 1s doomed cventually to fail.
It 1s the nature of man to find satisfaction 1n achievement
and what is easy for one man is difficult for another For
work to be satisfying there must be some adjustment be-
tween its difficulty and the capacity of the worker. Natur-
ally, then, any attempt at umformity must necessanly be
unsatisfactory to many who deviate from the established
norm of performance. Under some conditions uniformity is
from the nature of things imperative, as, for example, in
the marching of troops, but here 1t must be recognized that
the rate of the column cannot be above the rate of the
slowest member. Here those capable of faster progress
must be held back Where there is no necessity for such
restriction there 1s no good reason for attempting its appli-
cation, and there are excellent reasons, both economic and
psychological, for refusing to be so handicapped. If, then,
unionism is to survive, 1t must adapt 1itself to the facts of
the psychology of individual differences. It must make a
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place for ambition and initiative. It must enable the intelli-
gent and the capable man to pass in the economic race the
man who is unintelligent or incapable or slothful. To sum-
marize: there are four principles which must be adopted by
unionism if it is to be made acceptable from & psychological
point of view. First, there must be no restriction to indi-
vidual effort; each man must rather be encouraged to do his
best. Second, compensation must be sought on the basis of
work accomplished rather than on the basis of time served.
This means compensation according to ability and effort.
Third, there must be no restriction on the number of ap-
prentices. Every man must be equally free to attempt a
given kind of work. And fourth, promotion must be on the
basis of merit rather than on the basis of seniority.

PRODUCTION AND SELLING

Adjustment of Production of Articles to Indwidual
Dufferences

A visit to a bargain sale of wearing apparel will usually
reveal the fact that there is an excess of large and small
sizes. The same condition has often been met in military
depots where recruifs are given their outfits. After the
supply begins to be depleted, there often remains an excess
of large and small sizes of the various articles of clothing.
This suggests the need of a study on the part of manu-
facturers and clothing salesmen of the actual distribution
curves of sizes of different garments. If the matter were
carefully and scientifically studied, there should be no exces-
sive supply of extreme sizes left over. It should be easy for
any large concern to adjust its stock to the distribution of
sizes of 1its customers, and if this were done, a different
picture would be presented by the mid-summer or mid-
winter clearing sale. This is, of course, not a matter of
psychology ; but 1t may be used to illustrate a principle that
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may be expected to apply to things more in the field of
mental differences.

There are differences in color preferences, for example,
which will necessarily influence the sales of articles in which
color is a factor. Children’s toys are painted red on the
assumption that red will be more attractive to them. With
very young children this is a questionable assumption.
These preferences change with age, but some degree of
regularity in the distribution of the preferences of adults
of given levels of intelligence could be expected, and it would
be to the profit of clothing manufacturers and others dealing
with colors to make a scientific study of the problem.

Thus far there has been no adequate recognition of the
existence of innate differences which could be systematically
investigated and described, and as a result such problems
have not been worked out. In a rough way, of course,
demand has regulated supply, but the whole matter has
proceeded generally without a recognition of the under-
lying principles.

Advertising and Selling

The most important contributions of psychology to adver-
tising and selling have not come from the study of individual
differences. There has, it is true, been a great deal of
pseudo-psychology taught to would-be salesmen on the arts
of sizing up men, ete ; but as we have seen 1n earlier chap-
ters, the methods of sizing up prospective buyers are open
to the same objections as are the methods of employing men
on the basis of interviews, photographs, ete. Theoretically
it would be highly desirable to be able to look at a man and
judge from that the best method of selling him an article,
but science 1s not at present able to lay down rules of thumb
by which that can be done. Tt is, however, possible to make
some contribution from the study of individual differences
to the theory and practice of advertising and selling.
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Particular products are often intended for buyers of a
more or less limited intelligence distribution. Certain
patent medicines will probably be bought mostly by people
of average and less than average intelligence. Books of
certain kinds will be bought almost exclusively by people
of superior intelligence. Under such conditions it will be
profitable to adapt the advertising to the intelligence of the
prospective buyers. This is done in fact with considerable
success. .

The appeals used in advertising also offer possibilities of
variation to secure greater adaptability to individual groups.
Some articles are bought by women, others by men, and
in such cases differences in interests may be considered.
Age differences, and even race differences, in interests may
also be used as a basis of appeals. In advertising special
articles, class differences may also enter, though in a country
such as ours the possibilities in this direction are limited.
Dufferences between the averages of groups are likely to be
less than the differences between individuals in a group and
for this reason the results of the study of individual differ-
ences have a rather limited application in the field of adver-
tising, but though himited the applications are nevertheless
important.

Selling directly to the buyer offers greater opportunities to
the salesman with the art of understanding differences in
buyers. It may be possible in this casc to modify selling
talks and procedure so as to secure much better results,
but little of concrete practical importance can at present be
said.
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CHAPTER XX
APPLICATIONS TO LAW AND GOVERNMENT

Early Governments

Among primitive peoples the government of a tribe is
usually in the hands of a group of chiefs with some one chief
a8 the leader. Physical superiority is in such cases the
chief basis of leadership, though it must also be supported
by courage and other more mental qualities.

Until relatively recent times a very close relation has
existed between military leadership and civil leadership and
tor this reason the official heads of governments have usually
been fighters. And even under present conditions the
prestige of the fighting man is very great, though there is an
increasing tendency to select other men as government
leaders.

In all cases, however, it is evident that government has
been in the hands of a hmited class of men who have been
superior to the mass of the population in certain respects.
Originally the superiority was primarily physical, but at
present the emphasis among civilized nations is on mental
and moral traits, though the purely physical aspects can
hardly be said to be without great influence.

Forms of Government
Autocracy—The typical autocratic government of rela-
tively recent times has consisted of a king who held his
position because of hereditary descent and who had consid-
erable power, and an advisory body consisting of nobles also
holding their position because of hereditary descent, and
4901
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sometimes other advisers. In some contemporary mon-
archies the king has very little real power, but in the older
ones his power was often absolute.

Individual psychology has several important bearings on
the theory of autocratic government. On the favorable side
it may be said that the original king was made king because
he was found to have certain desirable powers to a greater
degree than the rest of the population. He was, therefore,
better fitted in certain respects to rule than were the remain-
ing members of the group. Also on the favorable side it may
be noted that placing great power in the hands of one man
is a surer method of securing speedy action and action
directed towards one goal than 1s the method of placing
power in the hands of a group of men, because due to
individual differences 1t is not o be expected that a group
will agree sufficiently to devise and carry out a policy with
great speed and persistency.

There are, however, more objections to autocracy than
arguments in its favor. In the first place, every individual
suffers from the limitations of his native capacities and his
experience. On the side of experience, especially in an auto-
cratic government, there is the grave danger that the auto-
crat will think of the government primarily from the point
of view of his own desires or of the desires of his own class
or caste. In such case the interests of the people will almost
certainly suffer. They will become little more than beasts
of burden to do the will of the king and assist in providing
him with what he desires. The same general result, it should
be kept in mind, follows in all kinds of enterprises where
authority is placed in the hands of one man. The excep-
tional man may be sufficiently interested in the welfare of
his subjects to give a great deal of consideration to their
needs, but there is no guaranly as to the extent to which this
will take place. Ordinarly the king 1s surrounded by ad-
visers from the nobility and so the advice he receives will
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also usually be inimical to the best interests of the people at
large.

Even though we grant, however, that the autocrat is sin-
cerely attempting to do his best in providing for the people
rather than for himself, the objection must be raised that no
man is infallible. The king may be well informed and may
have excellent judgment along certain lines and may reach
sound conclusions in dealing with such problems, but that
is no guaranty that along other lines his information and his
judgment will be such as to lead to similarly satisfactory
results. One has only to do a little thinking to recall
various successful leaders in particular activities who have
failed ingloriously in other activities The same must often
hold of all kinds of autocrats. They may be successful
along some lines because of exceptional ability in that kind
of thinking and activity; but it is extremely unlikely psy-
chologically that all of their abilities will be equally
superior, 8o when they attempt different problems it is a
foregone conclusion that they must often fail. The corre-
lation between different abilities is by no means unity, and
at times 1t 1s negative. There 13 no biological guaranty that
kings will escape this possibility of negative relationship, and
when they do possess inferior abilities the results may be
exceedingly serious This is in itself a sufficient argument
against any kind of absolutism where the public is involved.

A further argument against hereditary autoeracy, whether
absolute or himited, lies 1n the fact that the mechanics of
heredity does not afford us a basis for predicting with any
degree of certainty just what the son of a particular man
will be like. To this must be added two chances: first, that
if the king is really very superior himself his wife will be
inferior and so will contribute to an inferior son, and sec-
ondly, the general tendency to revert to type, Galton’s law
of regression. Both of these probabilities are sufficiently
serious to make hereditary kingship objectionable and when
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we consider the possibility that the son of a satisfactory
king may inherit a combination of dubious recessives the
objection becomes all the more weighty.

The same arguments urged against a hereditary kingship
apply against the whole idea of hereditary nobility or any
kind of a fixed caste. There are great differences in ability
and these differences appear to be hereditary, but the
mechanics of heredity is not such that the son is in any
sense a replica of the father. It is on this point that the
primary objection must be raised to the inheritance of a
title of noblity. The determiners that made the father
“poble” may be absent from the son.

Democracy.—There have been few examples of real de-
mocracies Usually the democracy has functioned by means
of representatives and so may more appropriately be called
a republic. In a strict democracy a number of difficulties
would arise because of individual differences. Firstly, the
differences in desires, opimions, knowledge, ete., would make
agreement on any policy slow and difficult of attainment.
It would be a hopelessly cumbersome method of govern-
ment in any large group: Indecision and petty strife would
be its essential characteristics, Such was the case 1n ancient
Greece. But more important than this, 1n any real democ-
racy there would be the difficulty of the low level of intel-
ligence of a constderable part of the population. If one
accepts the facts of individual differences, whether he
bothers with the results of the Army tests or not, or of
other investigations bearing on the mentality of the gen-
eral population, it must be an acceptable statcment to say
that problems which the superior members of the popula-
tion understand and can solve are beyond the masses.
Even if we deny differences in native mentality, the same
result would follow from differences in training. There are
many problems which the public at large is not prepared
1o solve but which can be solved by experts. This is an
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inherent and at times a serious danger in any attempt at
democratic government. It is less serious in a representa-
tive government but is by no means lacking, as we shall
see later.

The mental level of the population has a very important
bearing on the question of whether a democratic or repub-
lican form of government can be made a success. Only
intelligent peoples can be expected to make a real success
of such a government. This is in itself a sufficient ex-
planation of the difficulties of some governments. This has
also a vital bearing on the opposition of the South to grant-
ing the vote to the Negro. The South does not believe the
Negro is able to vote as he should be able to vote and for
that reason opposes the ballot. The logical extension of
this principle would, of course, cause it to be applied to
many whites as well, and it is quite within the bounds of
possibility that we may eventually come to the adoption
of some adequate test of intelhgence and understanding of
government as & basis of the exercise of the ballot. But in
that case the government would be to that extent less
democratic.

The shift from pure democracy to representative re-
publicanism reduces materially the dangers we have pointed
out, because the elected representatives are ordinarily of
more intelligence and in any case are fewer in number and
8o are & less cumbersome body. This is, of course, the form
in which modern democracy has expressed itself. We shall
consider more m detail certain problems related especially
to that kind of government.

Economic Policy

In economic policies governments have varied from ex-
treme individuahsm to communism. The psychology of
individual differences has an important bearing on the theo-
retical merits and defects of such systems and so on the
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probability of their practical success or failure, which just
now is a vital question.

Indundualism.—Under the influence of the doctrine of
individual equality an extreme condition of individualism
in enterprise was permitted by some governments. Extreme
competition and powerful combinations were the results.
To those who had, more was added, and those who had
nothing were reduced to a condition of want and debt.
Wealth and poverty grew side by side. Thus was expressed
in an economic form the inevitable result of innate differ-
ences in ability exaggerated by the added differences due
to environmental opportumity. The injustice of such un-
curbed competition and individualistic enterprise was finally
realized and restrictive measures have been attempted with
the idea of protecting the public and the weaker business
enterprises from the results of the voracious rapacity of
powerful indivaduals and combinations.

The logic of the above situation is evident. Individuals
are not equal in ability and with great freedom of action
permitted it was an easy matter for the strong to crush the
weak. Thus was refuted the very principle on which in-
dividualism in industry was based.

Socialism —The reaction from an extreme individualism
led naturally to a more paternalistic form of government.
Since some individuals were capable and greedy, it was
necessary to curb their power and regulate their activities.
This was especially true in essential 1ndustries, and from
this arose the conception of public ownership and operation
of utihties and other plants where competition could not
exist in any satisfactory way But the difficulty has arisen
here that the public has proved a poor master and the man-
agement of such enterprises under public ownership has
lacked the motivation to superior achievement which is pro-
vided by private ownership Herein lies the essential diffi-
culty of socialistic schemes. Individualistic enterprise has
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in the past been more progressive and it may well be im-
possible to secure the same efficiency and progress under
public ownership and control.

Communism.—The extreme reaction from individualism
is found in communism. Strangely enough, the theoretical
view of human nature underlying this form of economic
policy is often the same as that underlying extreme indi-
vidualism, i.e., that all men are equal in rights and powers
and that it is only the chances of environment that make
them unequal. The difference between the two views lies
in the fact that the individualist stresses enterprise and
effort as the explanation of the differences in achievement,
while the communist stresses differences 1n luck and oppor-
tunity. The individualist believes, therefore, that what
each man gets he should keep, while the communist be-
lieves that there should be strict equality in the enjoyment
of goods.

From the viewpoint of the psychology of individual dif-
ferences the theory of communism is clearly untenable.
Men are not natively equal in capacities or in desires. An
equal distribution of wealth would in effect be an unequal
distribution, because the factor of subjective valuation is
the important thing to the individual and different individu-
als would not place the same valuation on objectively equal
amounts of goods. The result would be that some would be
content or more than content while others would be entirely
dissatisfied. Because of this fact it is quite impossible to
supply adequate motivation to mankind in general by mak-
ing the results of effort equal. The individual of superior
ability will refuse to do work of greater responsibility and
skill unless he receives a correspondingly greater reward.

Differences in abilities and in likes and dislikes are in-
born and ineradicable—though not, of course, unmodifiable
—and under such conditions no economic system will be
workable which does not provide for differences in the re-
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wards of effort. Consider, for example, the problem of hous-
ing. Some men are quite content to live in shacks. They
would rather rest at ease than to put forth enough effort to
earn money to buy paint to paint their houses. The proof of
this is found in any long drive through the country. So with
other things. If in an attempt to equalize conditions we
razed all the houses now standing and erected a series of
umform structures, it would still be necessary to enact and
enforce regulations regarding their care in order to keep
them equal. Otherwise in a short time some would be
dirty and in poor repair while others would be in the best
of econdition and would be surrounded by vines and flowers.

The private soldiers in an army are more nearly in the
position aimed at by communism than any other group.
Their duties and their pay are equal; they wear the same
kind of clothes; they live in the same kind of tents or bar-
racks; they go to bed at the same time and get up at the
same time But such equality in a group is brought about
only by having a superior group to enforce the equality.
This shows convincingly that the communist 1deal 18 impos-
sible with men as they are It never has worked and never
will. There need be no serious fear that 1t will ever spread
very far among an mtelligent people.

Politrcal Parties

Political parties are partly economic and partly psycho-
logical. On the economic side we have such questions as
the tariff as the dividing line This 1s & matter of occupa-
tion and not of psychology. On the psychological side the
outstanding basis of classification is conservatism and lib-
eralism We should not make the mstake, however, of
supposing that the population can be classified into those
two groups. It seems probable rather that these represent
the two extremes of a distribution with the great mass of
the population at a midpoint between. Statistics of the
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voting at important elections would seem to support this
conclusion; for while many ardent advocates and oppo-
nents make a great deal of noise over the election, it often
happens that the majority of the people stay away from
the polls and do not vote. They are indifferent to the
result.

In view of the facts of individual differences it is but
natural that parties representing extreme views should de-
velop and that the average citizen should be neutral. The
same applies 1o many specific political or governmental pol1-
cies: some are violently for and others are no less violently
agamnst, while the average citizen looks on without great
concern. When psychological factors are at the basis of
parties this is to be expected, but when economic factors are
the basis we may get a very different result. In practice, of
course, both psychological and economic factors are in-
volved and the analysis is rendered correspondingly more
difficult.

Branches of Government

The Legqislature.—Passing laws is one of the chief national
sports 1n the United States They are ground out at such a
terrific rate that even the professional lawyers and politi-
cians often do not know what is the law and what 1s not, It
is frequently necessary to have them interpreted by court
action to tell just what they do mean. When we compare
the acts of different state legislatures, we find the widest
diversity in the regulations covering the same thing. Also
we find laws of all degrees of rationality. One legislator
proposed a bill to change the value of 1 from 31416 to
3.0000. More than one legislature has declared the theory
of evolution untrue and prohibited its being taught. Our
marriage laws are so divergent that a man can be a bigamist
in one state, an unmarried man in another state, and the
husband of one wife in another state. Such a condition in
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the proceedings of our legal bodies would seem to require
some explanation.

The evidence at hand leaves no doubt that the level of
education of the citizens of different states is unequal, and
the mental testers will go a step farther and say that the
evidence shows that the intelligence of the populations of
different states 1s not the same. Furthermore, the members
of the state legislatures can hardly be said to be selected as
a group on the basis of intelligence and education. Many
men of distinctly inferior abihity and little or no training
are elected to such positions. And even those of greater
ability and training are too much influenced by the opinions
of their voters to pass an independent judgment on prospec-
tive laws. The first duty of the politician is usually con-
ceived to be to stay in poltics, and this means that he
must vote as his constituents think This makes for repre-
sentative government but not necessarily for intelhgent or
stable or progressive government, Too much of the psychol-
ogy of the crowd 1s introduced.

Under such conditions a wide diversity of laws is the nat-
ural result. Laws are passed to please noisy minorities when
the silent majority is opposed to the law. When the law
is passed it will, if convenient, be forgotten—at least the
legislature has done its duty.

The remedy for such a state of affairs must lie in the elec-
tion of men of greater ability to handle our legislative prob-
lems. At present there is not sufficient inducement for the
best men to enter politics, and we are reaping the very
logical result. If we want more intelligent laws, we must
first have more intelligent and better qualified legislators.

Among the current practices in the making of laws is gen-
erally found one to the effect that it is necessary to have a
majority of only one vote in order to pass a law. In some
cases the application of this principle 18 palpably absurd.
Suppose, for example, we have a popular referendum on
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some particular measure. Out of 100 potential voters we
may have votes cast by only 25 (or even less). Suppose it
happens that 12 of these votes are against the measure and
13 for it. In such a case by virtue of a majority of 1 vote,
or by a vote of 13 per cent of the total, a measure is thrust
upon the remaining 87 per cent of the population. To say
that this is perfectly fair because the ones who did not vote
should have done so is beside the point. The objectionable
thing is that it is so easy for a minority to make laws. If
we really think we have too many laws, we should make it
more difficult for mnorities to pass laws. Instead of a ma-
jority of one we need some considerably higher number, such
a8 a two-thirds majority, and in popular referendums it
would not be inappropriate to require that some definite
large percentage of the potential voters actually vote for the
measure in order to pass it, If they remained at home and
did not vote, that should be taken as sufficient proof that
they did not care for the measure.

In order to avoid deadlocks on necessary measures some
distinction would doubtless have to be made between the
requirements for the passage of different kinds of bills,. But
as regards the passage of new restrictions and regulations
we are greatly in need of efficient safeguards to protect even
the majority of the people. Supposing, however, that a
majority of the people actuslly desired a given measure,
there should be more restriction on the power of the majority
to impose their will on mmonties. If, for example, it hap-
pens 1n a particular case that a majority of the voters belong
to the group of fundamentalists who accept the naive ideas
of mediszval philosophy, it should be much more difficult
for them to impose their will on an intelligent minority.

The general point to be made here is that we need a new
conception of the purposes and hmits of laws. Our present
conceptions and practices are the product of an antiquated
psychology which did not understand or recognize the vast
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extent of the innate differences between individuals. When
these are understood the only legitimate thing to do is to
amend our practices in such a way as to allow as much
freedom to the individual as can be allowed without in-
jury to the social group. This is the central idea back
of the suggestion that we make it more difficult to pass
laws.

The Ezecutive—Nominally the executive is supposed to
carry out the will of the people as expressed by the legisla-
ture. Actually he is usually given considerable latitude in
carrying out many measures. It is this aspect of the exec-
utive’s work which is of interest to the individual psycholo-
gist. The principles pointed out in the discussion of the
autocrat apply here also. A wise autocrat can accomplish
more and 1n shorter time than can a body of equally intel-
ligent men, but the unwise or unserupulous executive can do
an equally great amount of damage. It is a matter of record
that in more than one instance where states have spent many
thousands of dollars getting criminals behind the bars the
executive has turned them loose. Another executive would
have kept them in. In many other matters where important
decisions are left to the one man, the result is a matter of
chance: one man would do one thing and another man would
do the opposite thing. A superficial consideration of the facts
of individual differences would require that such farcical
performances be stopped as far as possible. The judgment
of one man 18 too unrehable to be trusted with the settlement
of matters of vital importance to the people at large when
the decision arrived at is subject to the uncertainties of
personal opinion. As an exccutive, strictly speaking, one
man may be very satisfactory, but as an interpreter of laws
he must be unsatisfactory, and still more unsatisfactory
must be the placing 1n the hands of one man of the power to
set laws aside. The American system of government still
suffers unduly from this kind of abuse of power. Our ex-
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ecutives are entirely too powerful. And being human and
fallible they naturally abuse their power.

Much the same situation exists in other fields, as business
and education. Problems of great consequence affecting the
public at large are left to the discretion of single individuals.
The result under such circumstances is entirely too much a
matter of chance.

Psychologically, the explanation of a considerable part of
this entrusting of important affairs to the chances of one
man’s opinion lies in the failure to understand that capaci-
ties are specific and not general. When a man succeeds as
a military commander, it is taken for granted that he is
equally able to succeed in other lines. The psychologist
knows that this by no means follows. In fact there may
well be a presumption that the man trained and adapted
to a military life will because of that fact be found poorly
adapted to the adjustments and compromises required of a
civil leader. Certainly the problems of a President of the
United States are not the same as those of a military leader,
and the training that fits for one position is not the best
training for the other. Despite this, however, we have had
numerous military presidents and probably shall have more.
In some cases, it is true, we do not go to such an extreme
position. We do not credit a good lawyer with being able
to treat disease or a good physician with being able to try a
case at law; but we do go entirely too far in our confidence
in the uniformity of abilities and knowledge.

In matters where personal opinion does not enter to a
great degree, where conclusions are reached on the basis of
technical principles, a decision may usually be left to one
qualified man, because other qualified men under such con-
ditions would reach the same conclusion. Also when a de-
cision is not of great importance, it may be justifiable for
the sake of economy of effort to leave the matter to one
man. And again when speed of decision is an important
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requisite, as in a military campaign, it may be necessary to
have one man in authority, even though it be recognized
that costly errors will necessarily result from time to time
under such a system. Under other conditions, however, the
leaving of important decisions to one man is a costly and
inefficient procedure in the final results. The prudent man
will not even make important decisions affecting only him-
self without first securing outside advice if it is available,
and in public matters the powers entrusted to one man
should be strictly limited.

The Judicrary—It is an interesting commentary on hu-
man consistency that a people who pride themselves on
being free from the yoke of arbitrary kings should have set
up as a part of their government a judiciary with the very
powers from which they have rebelled. Under present con-
ditions questions of lhfe and death are left to the chance
moods and opinions of a single man. There is no room for
doubt that in the latitude left to individual judges we are
placing men brought before the bar of justice in a lottery.
If the judge 1s kind-hearted and likes the defendant’s looks
and the crime is not too scrious, there may be no penalty
at all, while if a different judge were trying the same case,
a sentence of scveral years might result. We have only
to read the daily press for a few days to find cases where
different judges have reached opposite conclusions on the
same matter. Such a condition clearly requires a revision
of our legal system in such a manner that individual dif-
ferences 1n judges will not be of such vital importance in
determining the result. Autocracy in the judiciary may
be quite as objectionable as 1n other places.

Enforcing the Laws

Juries —The jury system was once a great improvement
over previous methods of determinming guilt It contained
important safeguards against the arbitrary exercise of power
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on the part of one man. Thus far it was good. It would
seem, however, that the hour has arrived when more efficient
methods might well be developed for handling the same
problem. The weighing of evidence in difficult cases is not
8 problem for ignorant amateurs. Yet our methods of
selecting jurors tend to favor the selection of those who
are both ignorant and stupid. We advertise the details
of cases for months and even for years and then excuse
from jury service those who have been mentally alert
enough to read about the case and form an opinion on it.
Serious objection may also be raised to the practice of
requiring a unammous decision on the part of the jury.
The facts of individual differences are against such a prac-
tice. One or two jurors, because of eccentricity or fraud,
may prevent justice just as readily as a single judge may do
s0. Our jury system must be revised if we are to desl
effectively with criminals. The present system protects
criminals but does not protect society.

Testimony.—The experments of Stern and others have
brought out the fact that reports of observations are ordi-
narily only partly true. Even scientifically trained men do
not report ordinary occurrences with accuracy. When ex-
citement 18 a factor, the accuracy of observation and report
ig still less. Dafferences 1n suggestibihity play an important
part in determining what a person thinks he sees. The weigh-
ing of evidence of which testimony 1s an important part is
therefore a very dufficult matter and 1t 1s essential that such
evidence be passed upon by tramned and experienced people
if serious errors are to be reduced—they probably cannot
be avoided. The first essential, however, 1s a recognition of
the existence of great individual differences in accuracy of
observation and testimony with a strong tendency in the
direction of inaceuracy.

Police Officers.—Only a limited amount of evidence as to
the intelligence of pohice officers is available. The conclu-
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sion from such evidence is that as a group they average a
little above the average of the general population but with
& rather wide distribution. There appears to be a strong
tendency for superior men to avoid such work or to get out
of it in case they happen to get into it. However, the work
of catching clever criminals requires intelligence of a su-
perior order and sufficient inducements should be offered to
cause men of high intelligence and character to enter the
police forces.

Statistics of criminals often show them to be of inferior in-
telligence as compared with the general population, but sta-
tistics also show that a large number of criminals are never
caught, and from this we may reasonably infer that it is
the more intelligent criminals who escape. They are the
more dangerous ones and the only way we can hope to ap-
prehend them 1s by having a larger number of intelligent
men in our police departments.

Effect of Governmental Inefficiency on Crime—The Ger-
man philosopher Fichte once said that the purpose of gov-
ernment 15 to make 1itself unnecessary. Presumably the
success of a government might be determined by the extent
to which it had reached this goal. Yet 1f such is the case,
American citizens can hardly regard their own government
with excessive pride. Crime flourishes here to a much
greater extent than in other equally civilized countries. Con-
ditions are, of course, not the same Our population is dif-
ferent and has a different background. This, however, is
an entirely inadequate cxcuse for the present disgraceful
conditions.

Lack of respect for the government is based largely on
governmental deficiencies. We make too many laws, and
too many laws are foolish or unnecessary or unjust. And
when the laws are made their enforcement is largely a mat-
ter of chance and influence. Many factors enter here but
individual differences play a large part in determining the
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result. From this it follows that a satisfactory readjust-
ment of our legal system can only be made on the basis of
& more nearly correct psychology.

Laws by and for Lawyers.—One of the chief causes of
governmental inefficiency in dealing with crime is the fact
that the existing system is a great benefit financially to the
lawyers, and as our laws are made by legislatures composed
mostly of lawyers there is naturally httle disposition to
change the system of dealing with criminals in such a way
as to secure quick and certain pumshment for them. To
do this would eliminate the numerous additional fees re-
ceived from appeals and new trials, It is too much to
expect that the law-making lawyers will be so disinterested
as to cut off this rich source of revenue unless the publie
at large forces such action. Some thinkers have already
warned the public that there are entirely too many lawyers
in our law-making bodies and it is a timely warning. Only
a superficial knowledge of human nature is necessary to
realize that, when any one class is 1n control, we are certain
to have class legislation favoring the class in power. If
our legislatures were composed of ministers, it may safely
be assumed that we would have class legislation of a differ-
ent kind. If only farmers were in the legislatures, 1t would
be still a different kind of class legislation, and so for any
other class. Since crime 18 a matter of great public interest,
it is evidently a grave error to leave the problem of erime
control in the hands of a class which profits from crime.
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CHAPTER XXI
MISCELLANEQUS APPLICATIONS

Individual Hygiene and Efficiency

In medicine 1t has not yet been adequately realized that
there are great differences 1n the constitution of individuals
and hence that adjustments must be made i treatment in
order to secure the best results. Yet we have excellent rea-
sons for supposing the existence of the same kind of vari-
ation in the physical and the mental fields. The problem
of physical hygiene 1s important to psychology, because
mental efficiency rests on physical effictency. It is, then,
worth our while to note here that there are great individual
differences in the fundamental biological requirements of
food, exercise, and sleep What 1s suited to one person may
not be at all smted to another. Drugs do not affect all
ahke. One man is helped by drinking coffee while another
man 18 Injured. Susceptibility to fatigue, both mental and
physical, varies greatly. The eight-hour day may be too
much for some while others could easily do more. Indi-
vidual efficiency thus requires that physiological principles
be adjusted to specific constitutional differences in men.

In general, we may say that mental hygiene requires
varied stimulation and proper activities to provide outlets
for emotions and other tendencics Much factory and office
work is monotonous and the individual requires outside
activities to provide this varied stimulation and opportunity
for response and for individual development. Yet what 1s
needed by one man is clearly not best for another. The
manual laborer may profit most by avocations requiring

608
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mental activity, while the brain worker may need physical
recreation, Uniform observance of Sunday will then not
provide uniform rest. Individual efficiency must thus often
be secured by following individually different methods.

Amusements

Individual differences may be expected to express them-
selves 1n amusements and avocations as well as in other
fields. And 1n this field where there is considerable freedom
of choice, there is a wide diversity of preferences. Each of
a variety of athletic contests and sports has 1ts own special
group of enthusiasts. Indoor games exist in many forms,
and cards even may be played in almost numberless ways.
Circuses, moving pictures, the legitimate stage, opera, con-
certs, and many others supply amusement and recreation to
satisfy different tastes and desires. In the ficld of literature
we find the greatest range of content and quality. The suc-
cess of these enterprises is sufficient testimony to the ab-
sence of umformity 1n human nature.

But in spite of divergences there are at the same time
similarities to such an extent that it has been possible at
various times to collect enormous crowds to observe the same
spectacle, as, for example, a prize fight, a bull fight, a
gladiatorial exhibit, or the parade of an army returning
victorious from war.

To be popular an amusement must make an appeal that
will reach the masses of the population. If the appeal 1s to
fundamental instinets such as pugnacity or sex, a large
crowd may be expected, because nearly all individuals are
subject to such stimuli. But if the appeal depends on a
high order of intellectual or ®sthetic development, the crowd
will be absent.

The foregoing has an important bearing on the question
often discussed these days as to whether our national taste
1n literature, in musie, in dancing, in moving pictures, ete.,
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is degenerating. In the first place it is undoubtedly true that
more people are reading today than ever before, because of
the wider spread ability to read and the greater supply of
inexpensive material to read. In the next place it is prob-
ably true that a large part of the material written for
public consumption is written by authors who are largely
dependent on mcome from their writing, or if not actually
dependent on such imncome are at least much influenced by
it. Such being the case, 1t would quite naturally follow that
they would write for the larger public, and this would mean
writing for a public of a lower average intelligence than the
reading public of several generations ago. We should then
expect that the mass of our contemporary lhiterature would
compare unfavorably with the classics handed down to us.
Whether this popularization of literature is so general as to
prevent the production of masterpieces equal to those of
former days is not so easy to say. This will have to be left
for later generations to decide.

Moving pictures, like fiction, have come in for consider-
able condemnation on the score that they show degenerating
tastes. That they show, in many cases at least, degenerate
tastes cannot be denied; but that they show degenerating
tastes is more questionable. Many people will attend
moving pictures who will not read, because the language
of pictures is universal. Pictures appeal to the illiterate and
to those only shightly literate and to the hterate who do not
like to read. This enormously increases the range of the
population who can and do enjoy pictures 1n comparison
with those who read, and this naturally means a correspond-
ing lowering in the average of the intelligence of those who
attend moving-picture shows. And if the intelligence of
moving-picture crowds is lower than the intelligence of
readers, it naturally follows that many films of low quality
will be popular. In practice, of course, we find moving-
picture houses of many grades: some are very good, many
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are of average quality, and some are exceptionally poor;
but the general average is likely to be low. And if one ac-
cepts what seems to be the truth about the average level
of intelligence of the general population, it is hardly to be
expected that so popular an institution as the moving pic-
tures can be kept at a much higher level than the present.
Reformers will protest at such a conclusion, but the evidence
is against them,

In recent years dancing has received criticism similar to
that directed against fiction and moving pictures. It is in-
teresting to note, however, that the lowering in the standards
of dancing and of dance music corresponded rather closely
with the degrec of public participation. As the dances began
to drift from the staid and the sedate, an increasing number
of the public became interested. Other factors have prob-
ably been involved, but it will be recalled that this par-
ticular movement began before the War and so cannot be
given that ready explanation. One, at least, of the impor-
tant factors is the relation between the degree of public
participation and the level of dancing,

If one will discard poetical and theological conceptions
of man and content himself with a realistic description of
men as he finds them 1n actual life, it will not be difficult to
understand that many of our present problems are the re-
sult of increased participation in activities by the general
public as a result of our economic development with the
shortening of hours of labor and the increased luxury and
raising of standards of living. The average citizen and the
citizen below the average now have the time and the
money to enjoy things which heretofore they could not
hope to achieve Our natural tendency has been to think
that such resulted only in the improvement of the citizens
in question. It has also been true, however, that the level
of the activities in which the public have engaged to an in-
creasing extent has been lowered.
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Individual Differences in Religion

The history of religions is a history of conflicts, of bitter
controversies, of persecutions, of inquisitions, and of pro-
longed and bloody wars. Some of the most horrible deeds
recorded in human history have been committed in the name
of religion. This fact puzzles many good people who think
of brotherly love and religion as more or less synonymous
terms. But religion and brotherly love are by no means
necessarily synonymous Abandoning the theological as-
pect of the matter, it will be more convenient here to say
that every man is religious and that his religion consists of
the things he prizes most. A sect or religion will then con-
tain a group of pcople who to a considerable extent agree on
certain things as bemng of great importance. Since there
are many differences 1n human nature, it is natural that
thereshould be many creeds; the real wonder is that there
are not more,

As behefs that are considered a part of religion are in-
vested with a supernatural and divinely authorized char-
acter, it is but natural that they should be the most irra-
tionally and fanatically held of all possible beliefs. Let then
these beliefs be questioned or attacked and the individuals
supporting them react all the more violently because of the
importance attached to the belief. When our minor beliefs
are attacked we can be relatively complacent, but when an
attack is made on the things we hold to most strongly, the
things we consider most important, a violent reaction is
probable. So when different religions have met, each has
denied the other and predicted for its adherents a warm
future. The interchange of such comphments 1s rarely con-
ducive to brotherly love, and since each regards the other
as representing the spirit of evil, each feels called upon to
strike a blow of religious indignation.

Identical twins appear to be about the only people who
agree in any detail. It 1s, then, inevitable that there will be
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about as many sets of values as there are individuals and
that native disposition and environment acting together will
cause them to form numerous religious groups. The unfor-
tunate part of it is not that one creed limits its meat diet
on Friday to fish while another abstains entirely from pork,
or that one sect practices total immersion of adults while
another sprinkles a httle water on the heads of infants;
the fact that these differences in beliefs and in practices
exist would not be so important if 1t were not for the mili-
tant advocacy of them and the attempt to convert or to
exterminate dissenters, Human nature cannot be standard-
ized in religious matters any more than in height, weight,
color, disposition, or intelligence. Tolerance is therefore
needed in religion above all other things. Merely because
we prefer one belief to another is by no means an adequate
justification for attempting to cast all others in the same
mold in which we were cast. Mankind has the choice be-
tween strife and tolerance. A study of individual differen-
ces and of the historical experience of the race should lead
to less of the former and more of the latter; for it is quite
evident that uniformity in belief is impossible. '

Individual differences 1n religion are reflected by the con-
ceptions of God and of the future hfe held by different
peoples and by the same peoples at different stages of devel-
opment The character of the god worshiped depended on
the character of the people. Similarly the future life was
pictured 1n terms of thewr favorite activities. The Ameri-
can Indians thought of the next world as a happy hunting
ground, the Norsemen as a place for feasting and boasting,
the Mohammedans as a place for licentious living, etec. The
Jews with their interest in commerce would not have cared
especially for the heaven of the Indians; neither would the
Indians bhave been happy in a hunting ground paved with
gold, silver, and precious stones.

Fallacious classification into types is well illustrated by
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are often cast to the winds and couples marry on slight
acquaintance simply because at the time each feels a pas-
sion for the other. In still other cases naturally we find
a mingling of these various elements.

Intelligent Marriage Selection—To marry intelligently is
to marry with due consideration given to the many com-
plex relationships involved in marriage. In general it seems
safe to say that people of similar intelligence levels, of
similar religious views, of similar tastes and desires amd
ambitions will be better companions than will those of con-
trasting or antagonistic traits. There 18 no scientific foun-
dation for the popular i1dea that opposites attract, except in
the matter of sex 1tsclf. Due to the complexity of human
nature 1t is perhaps inevitable that in some respects any
couple will be very different, and this need not be a matter
of importance provided the point of difference is not one
which 18 of grave concern to either person. To avoid differ-
ences on vital matters is the important problem. Only
when two people understand each other before marriage and
are 1n agreement on all important matters and have simlar
tastes and interests can harmony be expected. For this
reason later marriage has often been advised, and up to a
certain pomnt the argument 1s sound. The wisdom of this
is, however, to bc questioned on other grounds The older
two people are, the less adaptable they are; and even under
the best of conditions considerable adaptation 18 neces-
sary, since all interests and attitudes are never the same.
Younger couples will find such adaptation casier, older

ones may find 1t 1impossible,

Divorce —If social conflict 18 based on differences, it is
evident that divorce as a specific form of conflict must be
based on differences between the persons involved Nor will
any person familiar with many cases of divorce deny this.
The remedy for divorce must consist then in removing this
cause. Since character 1s pretty well fixed before marriage,
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4 1o evident that the solution of the divorce problem must
lie in wiser marriage selection.

The causes given in court for diverce are various: the
real cause is generally the same—incompatibility. Ade-
quate legal grounds for divorce not infrequently exist but
without any attempt to secure a divoree, while in other
cases where no legal ground exists it is often deliberately
supplied if the two people are sufficiently incompatible.
The problem of divorce becomes then the problem of pre-
venting the marriage of unlike individuals. What can be
done in this direction? Wiser marriage laws will be sug-
gested by many. It may well be doubted, however, just
how much can be done by this method. Education of the
right kind might be expected to be of considerable value,
but at present practically nothing is being done in that
direction. Intelligent guidance on the part of parents is
the thing most to be desired, but too often the parents make
no positive contribution whatever towards helping their
children in this direction. At the risk of shocking the
romantic reader the writer ventures to suggest that in some
respects the problem is not unlike that of employment
psychology and the time may yet come when scientific
methods and measurements will be called in to help in
doing what instinct and chance have so often failed to
succeed 1n doing. For the present, however, the most we
can do 1s to cncourage frankness and a full understanding
before marriage so that there will be less cause for the
development of differences later.

Conflacts between Young and Old

One of the conflicts which is ever present with us is that
between the young and the old. Differences in age are
accompanied by differences in point of view, and the lack
of understanding of the basis of the conflict often results
in unnecessary hostility between the two groups. As far
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greatly influenced by the best of the mores and ideals of
the group. This facilitates the devclopment of many anti-
social tendencies and movements. It leads to an inerease
in erime.

Some students hold that the collapse of Greece and Rome
and of some later states as well has been due more to loss
of morale and to internal disintegration than to external
foes. In any case the problem deserves our serious con-
sideration. There are undemably some dangers associated
with great social differentiation Hence it is worth our
while to consider what measures are necessary in order to
preserve the group loyalty without which no nation can
long survive.

Indivnidual Psychology and the Interpretation of History

History is a story of conflict and often of progress. The
conflicts, as we have already scen, have in large measure
been the result of individual differences. One race wars
against another, one tribe against another tribe, one creed
agajnst another creed, one political party agamnst another,
one ruler against another, and so on, ad wfimtum. Such
conflicts have frequently mvolved much suffering, but they
have frequently led to s broadening of the mental horizons
of the fighters. Such was true in the crusades: the Chris-
tian soldiers fighting the Turks lost much of the provin-
ciabsm and narrowness with which they started the cam-
paign. Such was the result of the American Army’s visit
to Europe. those who returned, returned with a broader
outlook. Such has been the result of the conflict between
Protestantism and Catholicism. a more chartable attitude
is now manifested by both Such even has been the result
of the conflict between science and religion: both have lost
some of their dogmatism: both have reahized to a greater
degree their own limitations. In the economic field, con-
flict between “old ideas” and “new ideas” and between old
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and new ideals, methods, and machines likewise leads to
progress.

In the history of thought extreme individuals have ex-
treme views and so develop such rival philosophies as
Stoicism and Epicureamsm, materialism and spiritualism,
rationalism and empiricism, dogmatism and agnosticism, or
in literature such schools as the realsts and the romanticists.

Some of these differences are apparently inherent in
human nature and may be expected to continue. Today,
for example, the disciples of Plato and those of Democritus
carry on the philosophical war started more than two thou-
sand years ago. At least in the field of science, however,
it seems possible to terminate most conflicts. But even here
we find marked limitations when we turn from the experts
to the masses The astronomers are unanimously agreed
that the earth is not flat and that 1t does not have four
corners, but the masses are not yet agreed. To a great
extent questions of fact can be settled by scientific methods,
and the world 18 slowly learming to respect scientific find-
mgs and to substitute them for individual opinions; but in
the fields where tastes, desires, emotions, and opinions rule,
dafferences appear to be the law of nature, and we are led
again to the ancient maxmm: De gustibus non disputandum
—(we ought not to dispute about matters of taste).

What bearing does all this have on the question of uni-
versal peace? Apparently 1t leads us to the conclusion that
universal peace will be secured only when all men are alike,
when all human beings are of one age, one sex, one race, one
heredity, and one environment. Clearly we are speaking
not of this world

Progress and conflict appear to be inseparable. The in-
troduction of the automobile aroused violent antagonism
from some. The introduction of labor-saving machinery
has often been received with hostihity by the laboring classes
who feared being thrown out of employment. New knowl-
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edge is received with more or less hostility even, as witness
the Copernican system of astronomy and the principle of
evolution, If progress depends largely on conflict, 1t would
appear that individual differences cause much of our prog-
ress. Conflict stimulates thought, and thinking leads often-
times to improvements.

While confhict has often been beneficial, there can be no
question that its benefits have often been bought at too
great a price. And especially 1s this true when they could
have been secured by morc rational methods. The more
Iimited one’s tramning and cxperience, the narrower are his
prejudices and the more hkely his convictions are to run
counter to the truth or to the most intelhgent opinion. The
wider a man’s traiming and expericnee, the more he is able
to see his own limitations and the more tolerant he becomes
of others. Tolerance 1s never based very firmly on ignor-
ance. A knowledge and understanding of mndividual differ-
ences plus a respect and feeling of kindness for all human
beings 1s the best basis for the development of tolerance
If education can contribute to a wider understanding of the
extent and character of individual differences, 1t can do
much to increase tolerance and so decrcase violent conflict
Conflict will 1n any casc persist, but 1t can be at once more
rational and more humane, and if it becomes so, it will lead
to greater progress of the race. That this 1s true is dem-
onstrated by Instory Modern history 18 a history of
decreased autocracy, of increased tolerance and respect for
individuality, and of increased progress in the advance of
civilization.
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