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EDITOR’S PREFACE

In 1922 the Society published the Twenty-First Yearbook, entitled
‘“ Intelligence Tests and Their Use,” and in 1928, the Twenty-Seventh
Yearbook, entitled “ Nature and Nurture ”; Part I, “ Their Influence
upon Intelligence,” and Part II, ¢ Their Influence upon Achievement.”
In other yearbooks, as, for example, those dealing with *“ The Measure-
ment of Educational Products,” “ The Education of Gifted Children,”
“ Adapting the Schools to Individual Differences,” ¢ Educational Diag-
nosis,” “ The Grouping of Pupils,” and “ Child Development and the
Curriculum,” more or less extensive discussion is to be found concern-
ing the nature and use of tests of intelligence and concerning the rela-
tive contributions of heredity and of environment to the making of
adult mentality. On these accounts, accordingly, the present yearbook
is not a first excursion for this Society into a terra incognita, however
obscure the terrain and its boundaries may appear to remain after the
current volume has been exhaustively inspected for guidance.

More particularly this Thirty-Ninth Yearbook is to be regarded as
sequential to the Twenty-Seventh Yearbook. Early in the discussion
of it by the Board of Directors it was declared that this “ Stoddard
Yearbook ” was intended to be “ a more positive study ” than the “ Ter-
man Yearbook,” and “ not so much a debate upon controversial issues
as an exploration of possibilities.” But yearbooks have a way of de-
veloping their own issues and of thrusting forward divergencies of
procedure and interpretation that no keenly intelligent committee can
evade without stultifying their professional consciences. It is the edi-
tor’s impression at least that the discussion of nature and nurture in
1940 is just as controversial as it was in 1928 — more so, indeed. So
much the more is credit due the Chairman and the members of the
Committee for their very frank and straightforward criticism of one
another’s methods, results, and interpretations set forth without per-
sonalities or rancor. They have felt that the problems they were treat-
ing were of the utmost import not only for psychological theory but
also for social and educational practice.

That leads me to say that when the Directors expressed the expecta-
tion that this Yearbook should take the form of “a more positive
study ”’ and an “ exploration of possibilities,” it was urged particularly

Xxvi



xviii EDITOR’S PREFACE

that there should be & clear statement of the social implications of
our present knowledge of nature and nurture,” and that some space
might well be devoted “ to the implications for school organization.”
The Yearbook Committee will not need to invent reasons to explain
why, in the text that follows, relatively little has been said, or at least
said with unanimity, on these matters. At the second session of the
forthcoming St. Louis meeting of the Society, an opportunity will be
afforded, however, for exposition and discussion of these social and
educational implications.

So far as the history of this Yearbook as an official undertaking
of the Society is concerned, the topic was first proposed at our New
Orleans meeting in February, 1937, when Dean Stoddard was appointed
chairman and given a preliminary grant of $600. By August of that
year a Committee had been named, which, with two or three changes,
became the official Committee of the Society. In 1938 there was
granted $500, and in 1939, $400. The Chairman has held the Com-
mittee well to its work; the schedule has been followed punctually;
the material reached the editor in uncommonly good form. The mem-
bers of the Committee have shown a fine professional spirit; without
disparaging any other members I think it not improper to say that Dr.
Hollingworth must have devoted almost the last days of her life to
perfecting her contributions to this volume, and that Dr. Terman made
a, to him, arduous trip to a special Committee meeting at Chicago in
order to secure a careful presentation of points of view that seemed
to him cardinal.

This leads me to a final word on the contents of this Thirty-Ninth
Yearbook. The treatment will seem ultra-technical to many readers
not professionally concerned with the nature and investigation of in-
telligence. It is technical. The editor, at any rate, felt that not infre-
quently he had walked off the edge and was likely to become spurlos
versunken. There are two justifications that ought to be mentioned;
one is that it is the proper function of this Society to devote an occa-
sional yearbook to the more abstruse phases of educational thinking;
another is that it is by no means unprofitable for the practical worker
to peruse pages that he does not always understand, if only he reaps
thereby the conviction that the fundamental and underlying truths
about human nature are not so simple after all, either in their formu-
lation or in their discovery.

G. M. Whipple, Editor
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INTRODUCTION

GEORGE D. STODDARD

Chairman of the Committee
Director of the Iowa Child Welfare Research Station
State University of Iowa
Iowa City, Iowa

I. ORGANIZATION AND PURPOSE OF THE YEARBOOK

1. General Organization

The purpose of this introduction is simply to aid the orientation
of the reader, not to evaluate the main findings or conclusions.

In general, expository matter by Committee members and their as-
sociates has been placed in Part I, and Part II has been reserved
primarily for researches, presented either in detail or in fairly substan-
tial summaries of current materials.

2. Some Differences between the Society’s Two Yearbooks on
Intelligence

The original purpose of this Yearbook was to throw light upon the
nature and nurture of intelligence. It was felt that the phrasing of this
title did not beg the question of demonstrable influence upon the course
of mental growth through environmental impact, inasmuch as the term
‘nurture ’ may be reduced to a negligible factor, or extended to include
negative effects.

As a bridge between the two enterprises — the 1928 and the 1940
Yearbooks — a citation from Dr. Terman’s introduction to the Twenty-
Seventh Yearbook of the Society may be appropriate:

Possibly one misconception (now fortunately clarified by recent con-
tributors to the nature-nurture field) has clouded the pertinent issues as
much as any single other. This is the notion that a ‘ nature ’ theory im-
plies a type of ‘glass bottle ’ mental development which is quite inde-
pendent of any stimulation from environment. No idea could be more
misleading, and no phenomenon more impossible. The theoretical as well
as the practical nature-nurture problem that faces us deals with human
beings as they are — not as an experimenter might rear them in a nurture-
proof laboratory. We are interested in the child or adult as he comes to us
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4 INTRODUCTION

— with his unique complex of ancestry, associates, home training, school-
ing, and physical and moral attributes. We are interested, not in finding
out how he would have developed if he had had no environment at all;
rather we wish to discover whether or not he can be made a more intelli-
gent individual or a more learned one by improving the condition of his
miliey within the limits found in reasonably good social communities.
More generally, we wish to find the relative potency of all types of human
environment to add to, or to detract from, human endowment, and to
know the limits placed upon achievement by endowment.

As in 1928, so0 in 1940, with perhaps one fundamental difference in
the formulation of the problem. In the 1928 Yearbook, as in most
studies on heredity and environment, an answer was sought to the
question: What are the relative weights of the factors, nature and nur-
ture, in the mental growth of the child? This question led to statis-
tical approaches based largely upon correlational technique and the
analysis of variability. Studies of twins afforded the classic examples.

Increasingly it seems important to ask this question: Regardless of
the proportionate weights of nature and nurture (something never to
be satisfactorily answered), what are the limits of environmental im-
pact in producing demonstrable effects upon mental growth? Follow-
ing this lead, research-workers are basing their programs upon attempts
to give the young child favorable growing facilities.

3. Contributions Necessarily of Unequal Significance

Very likely no member of the Committee feels that justice has been
done to either the theoretical or the experimental aspects of this great
problem. In spite of a Committee search for contributors who had
approached this subject on a long-time and systematic basis, it is ap-
parent that the contents of the Yearbook are somewhat opportunistic.
They do not all bear with equal directness upon the subject of the Year-
book, nor are they of equal weight with respect to validity, clearness, or
fruitfulness of outcome.

The reader may note an extreme condensation in certain portions of
the Yearbook along with detailed accounts, in standard dissertational
language, of certain other (chiefly original) studies. This irregularity
in allotted space is due to the conviction of the Committee that it would
be well not to reproduce in extenso materials that had been published

1 “ Nature and Nurture: Their Influence upon Intelligence.” Twenty-Seventh
Yearbook, Part I, of this Society, 1928, pp. 2-3.
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in detail elsewhere. For studies thus abridged here the reader can find
a full account in the original publications cited in the bibliographies.

4, Nature of Criticisms

Criticism will be seen to revolve primarily about research material
previously published. In this sense the Yearbook is not so much self-
critical as pre-yearbook critical. To a slight extent this tendency has
been corrected by the inclusion of eritical summaries prepared by Com-
mittee members.

The reader may feel a lack of balance in the critical portions of the
Yearbook. Some original manuseripts submitted late have not been
criticized at all by the Committee members. This does not mean that
these studies are considered models of research procedure, or that the
Committee members concur in the conclusions or interpretations of the
respective authors. But all manuscripts were endorsed by at least one
Committee member, and on this principle, developed in the Committee
and approved by the Secretary of the Society, there have been no
exclusions of manuscript.

5. No Attempt at Consensus within the Committee

In the early stages of the Committee’s work it was hoped that the
Committee itself could arrive at a consensus on scientific outcomes.
It is true that, in spite of the divergent findings and views reported in
the various studies and expositions, there are certain areas of agreement
— perhaps the chapters by Dr. Freeman and Dr. Carmichael are illus-
trative. The reader may determine for himself what these areas are
and how much agreement was revealed. It was not feasible, however,
as a group, to attempt the formulation of an explicit and substantial
document embodying a composite view. Lacking this, it has not
seemed helpful to list, in colorless fashion, the usual generalizations on
intelligence and mental testing to which any group of psychologists
would give adherence.

What might be called a ¢ democratic ’ method, then, has been fol-
lowed in the construction of the Yearbook. Almost all new materials
available have gone in; almost nothing has been kept out. The ad-
vantages, as well as the disadvantages, of this procedure are probably
apparent to all. The reader obtains, at least, a panoramic view of
what is going on, of the issues that seem important; he does not find
emergent any array of fundamental conclusions, any authentic single
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document that all Committee members may endorse, or vary from, in
clear and systematic fashion.

To the reader, in short, is left much labor. Perhaps this is no great
misfortune.

The Committee members, associates, and contributors who are re-
sponsible for the Yearbook have been listed. Acknowledgment should
also be made to Miss Dorothy E. Bradbury, Research Associate in
Publications in the Iowa Child Welfare Research Station, who as-
sumed the considerable burden of assembling the manusecripts, co-
ordinating the bibliography, and preparing the final printer’s copy.

II. SoME PrELiMINARY COMMENTS UPON THE NATURE AND
NURTURE OF THE 1Q

The best 1Q, like the best medical diagnosis, should be the one
obtained nearest the time of a practical decision. From the standpoint
of utility, the greatest demand comes for valid testing around ages
two (talking), five or six (school entrance), twelve (junior high school),
and sixteen (compulsory school limit).

Very likely the importance of the IQ at any age level has been over-
rated. After school entrance it is clear that mental testing adds little
to that knowledge of child ability that could be secured by an analysis
of academic records based on reliable and cumulative measurements in
standard school subject matter. The high overlap between mental
ability and scholastic achievement — when the conditions of teaching
and examining are good — has led to the abandonment of the accom-
plishment quotient.

After all, intelligence tests are to a considerable degree simply
knowledge tests scored relatively to the achievement of like-age chil-
dren. Revisions of the Binet-Simon Scale are essentially indirect
measures of scholastic aptitude.

Native intelligence, like native running ability, is a postulate; the
counters actually employed in mental testing are such school and pre-
school familiars as bead stringing, block building, puzzles, animal pic-
tures, conundrums, counting, definitions, and reciting from memory.
The most important single measure in the Stanford Revision is the
vocabulary test.

All the ‘standardization’ and all the involved statistical super-
structure erected upon intelligence testing should not erase this fact
from our mind: speeding up or slowing down in a child’s ability to per-
form the tasks listed above is a change in IQ. Any such change in rate
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causally related to environmental impacts, of whatever kind from con-
ception to maturity, is all that is meant by nurture.

Nor are these tasks mean or superficial ; they are important in the
child’s school-centered world. Nevertheless reéxamination of the con-
tents of tests is a wholesome exercise for those who grow lyrical over
the human advantages to be derived from IQ raising, without benefit of
mental hygiene or social reconstruction; and a soothing experience, too,
for those who grow angry defending the citadel of IQ inviolability.

It is possible that the popular interest in euthenics has resulted from
a knowledge of the failure of programs for human betterment through
the utilization of eugenical, biological measures: the ‘ best people’ are
not having the largest number of children (but the smallest), and
human mating is proceeding in complete ignorance of the gene com-
ponents of the parties involved. When we speak of good breeding in
horses, however, we do mean just that sort of control: the close in-
breeding of selected strains over many generations, with preservation
of the fit and a ruthless destruction of the unfit, in terms primarily
of physical traits. When we speak of good breeding among human
beings, we refer really to good rearing; the kind of breeding necessary
to establish and maintain pure-bred human stock would be considered
incestuous.

In any case, democracy is upsetting to genealogy. What can one
say about a socio-biological system that, upon a basis of n generations
of individual obscurity, produces in n -+ I or n + 2 generations notable
reserves of human talent, leading to the highest achievement along
scientific, artistic, and social lines? Certainly, if a political system
(democracy) can unleash such forces in a population biologically mon-
grel in type (the human race), our efforts may center less in the puta-
tive quality of human materials and more in the opportunities pre-
sented for stimulation and development. The great social problem of
the world today is not shortage of talent, but wastage of talent.
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CHAPTER 1
THE MEANING OF INTELLIGENCE

Frank N. FREEMAN
Dean of the School of Education
University of California
Berkeley, California

I. Tue CoNceprs, OR DEFINITIONS, OF INTELLIGENCE

The clarification of the concept of intelligence and the agreement
upon a definition, or definitions, are fundamental for the purposes of
the Yearbook. A question of semantics is involved. In the discussion
of any problem it is essential that the concepts designated by the terms
used be constant. The same person must mean the same thing by a
term in different parts of his discourse and different persons must mean
the same thing by a given term. In the present case failure to define
the term ‘intelligence’ might result in the assumption, either con-
sciously or unconsciously, of a variety of meanings and a consequent
confusion of thought and a prolonged debate upon false issues. Again,
it would be possible to set up a definition that would determine the
issue and would shut out the consideration of pertinent facts. It is
essential, therefore, that, first, the term be defined, and second, that it
be defined in such a way as to permit the consideration of evidence
pertinent to any important problem concerning intelligence.

I believe we may distinguish broadly between three concepts of
intelligence — excluding merely popular concepts or those entirely
irrelevant to our problem. These three concepts may be called the
‘ organic’ concept, the ‘social’ concept, and the ‘psychological’ or
‘behavioristic ’ concept. The psychological concept in turn includes
a number of varieties. These three types of concepts are not neces-
sarily to be judged as either right or wrong. Each of them, I believe,
is useful for certain purposes. Each of them may serve as a basis for
scientific investigation and each may serve as a term in scientific gen-
eralization. Confusion results, however, when any of them is substi-
tuted for one of the others in a case in which the other is the appropriate
concept. All three, each in its appropriate setting, are probably
necessary to a complete understanding of human behavior. It would
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12 THE MEANING OF INTELLIGENCE

be better to use a different term for each of the three concepts, but for
the present the term is used in the three senses and it is necessary to
describe these three.

1. The Organic Concept

As an organic concept, intelligence means the potentiality of a
given type of behavior inhering in the bodily constitution of the indi-
vidual. The kind of behavior made possible by the organic constitution
or structure that goes by the name of ‘ organic intelligence ’ needs, of
course, to be designated. Organic potentiality for flying, for example,
or for walking would not be called intelligence. For the moment we
may merely say that the type of behavior that we have in mind when
we are concerned with intelligence as an organic concept is the same
type of behavior that we have in mind when we are concerned with
intelligence as a psychological or behavioristic concept. The organic
definition assumes that there are differences in organic constitution,
and it may assume as a corollary that these differences are hereditary,
though this is not absolutely essential. The absence of any constitu-
tional differences that would affect behavior would nullify this concept
or at least would represent the limiting case in which inherent individual
differences were zero. Practically speaking, it assumes that such dif-
ferences exist.

This organic concept does not assume that behavior we call ‘ intelli-
gent’ is determined solely by organic constitution. It is compatible
with the view that behavior is determined jointly by the constitution
and the environment. When the term is used in this sense, however, it
refers to the constitutional component rather than to the environmental
component or to both jointly.

2. The Social Concept

The social concept of intelligence refers to a certain group of factors
that are the outgrowth of social intercourse and social organization.
They are sometimes called social institutions,” and together make up
what is called ‘ culture.” As in the case of organic intelligence, not all
social institutions or all elements of culture are included in social in-
telligence. Only those leading to behavior that is defined as intelli-
gent in the behavioristic or psychological sense are included. Thus it
may be the practice in one community to shave the head and in another
to let the hair grow long, but neither practice may contribute to social
intelligence. Many elements of culture, however, have an obvious bear-
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ing on the behavior we call intelligent. They include sets of symbols,
such as language and number; concepts, such as matter, space, law,
or duty; and generalizations, such as those expressed in the law of the
conservation of energy or the law of gravitation. The individual’s

ffective intelligence — that is, his ability to deal effectively with the
problems confronting him — is affected enormously by such social fac-
tors as these. In the sense in which the term is here used, the member
of a highly cultured or civilized community is much more intelligent
than is any member of a primitive community, although in the organic
sense he may be less intelligent.

- These two concepts, the organic and the social, are not contradic-
tory, but they are different. Great confusion has often resulted from
the fact that persons debating the issue of intelligence, its meaning and
its factors, have employed the term in these two diverse senses. Psy-
chologists, for example, have sought to demonstrate that differences in
intelligent behavior may reasonably, or perhaps even certainly, be
ascribed to constitutional or organic differences, sometimes to inherited
constitutional differences. Other psychologists or sociologists have
lought to prove that similar differences in behavior may be ascribed
to differences in culture. Both efforts are perfectly legitimate forms
of scientific inquiry, provided the evidence submitted meets the canons
of scientific research. Furthermore, the two efforts are entirely com-
patible with each other. There is no logical reason why individual
differences in intelligent behavior may not be found to be due both to
organic and to cultural factors. And yet scientific writers and com-
mentators frequently assume without the slightest ground in either fact
or logic that to demonstrate the existence of one factor disproves the
existence of the other. In some cases the still more devious course is
pursued of appropriating the term ¢ intelligence ’ to designate the as-
sumed factor alone and refusing to recognize that it may also refer to
the other. This is the error referred to in the first paragraph.

3. The Psychological, or Behavioristic, Concept

Psychologists have commonly used the term ¢ intelligence ’ in a third
sense. They take it to mean particularly the type of behavior that is
defined by a given type of test. It is assumed that test behavior is also
symptomatic of behavior in life situations. This relation between test
behavior and life-situation behavior is a matter of investigation, but
behavior is taken and analyzed as it is found without attempting to go
back of behavior and to determine its factors. Those who decline any
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attempt to define intelligence sometimes really assume this definition.
Intelligence is really defined, but it is not defined in terms of its under-
lying factors; rather, in terms only of its manifestations. This is en-
tirely acceptable provided it is not implied that the examination of the
concept in either its organic or its social sense is not a worthy subject
of investigation.

It is evident that the organic and the social concepts are of a dif-
ferent order than is the psychological or behavioristic concept. The
first two designate factors in behavior; the third designates a type of
behavior. The first two are explanatory, the third is descriptive. The
first two refer to supposed causes of variations in intelligence; the third
refers to the form of behavior in which variation occurs. The first two
are properly not definitions of intelligence at all, but rather hypo-
thetical factors. We therefore propose that intelligence be defined in
the behavioristic sense and that so-called ‘ organic’ and ¢ social ’ intelli-
gence be spoken of as factors in intelligence rather than as intelligence
itself. The purpose of the Yearbook is to explain the nature and the
nurture of that type of behavior which we call intelligent. This will
lead us to explore the bearing on intelligent behavior of organic con-
stitution and of culture and social institutions, but we shall mean by
differences in intelligence, unless otherwise specified, differences in be-
havior rather than differences in these factors in behavior.

We have indicated the general nature of the concept of intelligence
by saying that it is a characteristic of behavior. We have, however,
not yet indicated what kind of characteristic it is or what type of
behavior it refers to. 'We have used the term ¢ intelligent behavior ’ and
have thus begged the question unless we can go farther and say what
type of behavior we call intelligent.

a. Two Points of View with Respect to Intelligent Behavior. We
may now distinguish two points of view from which behavior has been
called intelligent; namely, the analysis of the behavior itself, and the
description of its functional relation to the environment. As before,
these points of view may not be contradictory, but confusion results if
they are used interchangeably without indication of which point of view
is adopted.

Much of the confusion that exists regarding the meaning of intelli-
gence arises from the mixing of the functional and the analytical modes
of approach. The functional point of view considers the relation of
behavior to the attainment of some end that meets a need or satisfies a
desire. The only criterion that enables one to judge whether or not
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behavior is intelligent is this one of use or value. It may in some cases
be difficult to judge whether behavior is useful or to compare the use-
fulness of different forms of behavior, but to judge behavior or to say
whether it is intelligent without the criterion of usefulness is impossible.

b. The Analytical Approach and Its Relation to the Functional
Approach. The analytical approach seeks to find out the elements
or components of ability. These components are commonly called
‘ factors ’ and the process by which they are identified is called ‘ factor
analysis,” but the term ‘ component’ is to be preferred because the
purpose of analysis is to discover the parts of which the complex of
abilities is comprised rather than to get at factors.

To illustrate: In the functional approach we may inquire whether
a given form of behavior, such as perceiving likenesses or differences,
using language or numbers, or solving puzzles, is a means to gaining a
useful end, such as securing food, escaping enemies, earning g living,
gaining prestige, or attaining satisfaction in some other way. In the
analytical approach one examines the multifarious types of behavior
that are used to gain various ends and seeks to classify them into a few
relatively homogeneous forms. This may be done by observation or
by elaborate statistical methods. Thus one may conclude that all func-
tionally useful behavior may be accounted for by combinations of such
elements as memorizing, perceiving spaces, performing number opera-
tions, using language in two or more ways, making deductions, making
inductions, and so forth. These components are discovered by noting
that differences in effective performance on the part of different persons
may be described in terms of differences in these operations or com-
binations of them.

It should be clearly recognized that analysis is a step in the com-
plete functional description of behavior. It can never be carried on
independently of a functional examination. When analysis appears to
be independent, it is because the functional aspect of behavior is as-
sumed but has not been explicitly stated or examined. In the usual
procedure it is tacitly assumed for the purpose of making the analysis,
and the explicit examination of the functional significance is postponed
until after the analysis is completed. It may be questioned whether
this procedure does not distort the analysis or make it incomplete, but
this is not the place to press this question.

The existence of the assumption of the functional point of view in
analysis is revealed by the use of the term ‘ abilities.” An ability im-
plies an end. An ability means nothing except as it is an ability to do
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something. A higher ability means doing the thing in a way better
suited to attain an end than in some other way. Thus ability to shoot
implies that it serves some purpose better to hit a target than to miss
it, and that performance may be graded in terms of the accuracy with
which the target is hit. Similarly with the ability to run a maze, to
write, spell, add, typewrite, learn history, or make a speech. Unless it
is assumed that performance as measured by a scale of scores or ratings
in one direction represents degrees of usefulness, the concept of ability
is meaningless.

The actual practice of analysis reveals an additional assumption,
or at least raises a question. The abilities that are actually analyzed
are abilities to pass tests. Performance of practical activities is rarely,
if ever, used. What is really analyzed is test ability. It is assumed
that test ability is useful. This assumption is grounded on previous
experience with the tests, consisting of comparisons between test per-
formance and other activities, usually scholastic activities. Further
validation of the value of test abilities is put off until they have been
analyzed and new tests devised to measure the simplified abilities.
Such validation is necessary to establish the functional significance of
the analysis.

Analysis, therefore, does not contribute to the definition of intelli-
gence. It gives us information as to the composition of abilities, but
what types of behavior are functionally useful and what types of func-
tional usefulness should be designated as ‘ intelligent ’ are to be judged
on other grounds. To evaluate the functional usefulness of behavior,
it is convenient to divide it into types or classes, and an improvement
of the classification clarifies the evaluation, but actual evaluation re-
quires a study of the relation of behavior to its ends or purposes.

¢. The Functional Approach: Adaptation. The most fundamental
concept by which to judge the functional significance of behavior is
probably that of adaptation. An intelligent act is one that is adapted
to its purpose, one that accomplishes its purpose well and economically.
An intelligent individual is one who adapts himself to the conditions
under which he lives. Such adaptation is necessary for physical sur-
vival and well-being and also for the attainment of such purposes or
the satisfaction of such needs and desires as the individual may have.
Adaptation does not mean the determination of aims or purposes by
the environment. These may be set by the organism or by the organism
jointly with the environment. Their origin does not matter. The point
is that intelligence assumes the existence of aims, purposes, desires, or
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needs, and the intelligence of a given type of behavior is measured by
the effectiveness with which it satisfies them.

The concept of ‘ adaptation ’ does not imply subservience or time-
serving. It means merely that the world presents stubborn facts that
cannot be ignored but that may be used. It is the part of intelligence
to use them.

d. Limitation of Intelligent Adaptation. This makes of intelligence
a broad concept; indeed, unless it is qualified, it is as broad as the
range of adaptation. This is too broad, since it includes some forms of
adaptation that are purely physical. For example, the body becomes
adapted to changes in temperature, in food, and in types of work or
activity, but this we do not call intelligence. Such adaptation is pro-
duced by parts or organs of the body acting somewhat independently
of each other. The adaptation we call ¢ intelligent ’ is made by activi-
ties that more commonly engage the body as a whole and that consist
of definite, observable movements. (In the case of mental adaptations
the movements are projected into the future.) These measurements
employ the skeletal or so-called ¢ voluntary ’ muscles and are controlled
by the cerebro-spinal tract of the nervous system.

e. Routine and Novel Behavior: A Further Limitation. Left in
this form, however, the definition is still too broad. We must make
another distinction; namely, that between routine behavior and be-
havior which is to some degree novel. Unless some degree of learning,
invention, or improvement in behavior is involved, we do not call it
intelligent. By convention it has become customary not to describe the
relatively unlearned and relatively invariable behavior of an organism
as intelligent. Thus it is advantageous for the human organism that
the pupillary opening of the eye should alter in size in relation to the
amount of light falling on the retina, but this iris-light reflex is not
commonly considered an intelligent act. An intelligent act in general
is not an act that one is equipped to perform innately or by virtue of
the mere growth of the organism; it is one that the individual has to
learn to perform, and one that, when learned, enables him better to
meet his needs and satisfy his desires.

This definition would identify intelligence as the ability to learn,
or to perform acts new to the organism. This is really implied in
the idea of adaptation. To adapt to the environment implies that the
individual makes some change in his accustomed activity or does
something new or different. His action may be adapted (that ig, suited
to the environment by inheritance or previous learning), but we com-
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monly take ‘ intelligence ’ to mean the process of adapting, not the state
of being adapted.

f. The Resultant Definition of Intelligence as a Psychological Con-
cept. Intelligence, then, is the ability to learn acts or to perform new
acts that are functionally useful. This definition leads to a distinction
between types or forms of intelligence to fit the diversity of kinds of
functionally useful acts. Different kinds of acts may be functionally
useful to animals and man, to man at different stages of development,
or to man in different situations. Some would object to making the
concept as broad as this. They would confine it to what we ordinarily
call the intellectual; that is, to abstract thinking. This, however, seems
to be an arbitrary restriction of the term. There is a difference in kind
between organic adaptation and behavioral adaptation, but there seems
to be only a difference in degree between the different types of adapta-
tion that involve learning. We would include, then, such diverse types
of learning as are involved in manipulation, performing an act of skill,
identifying an object, learning names of objects, forming concepts, and
solving puzzles or problems of all sorts. These all are evidently means
of functional adaptation.

It is, of course, possible, and indeed probable, that these forms of
learning and of adaptation form a hierarchy. The hierarchy may be
of a genetic order and also of a functional order. That is, some may
come later in evolution and in the development of the individual, and
some may be superior in so far as they enable organisms that possess
them to control those that do not. Doubtless there is such a hierarchy.
This, however, does not imply that the higher forms can take the place
of the lower forms or that a complete measure of intelligence can con-
sist only of those tests that measure the higher forms. The concept
of intelligence and tests of intelligence should be broad enough to in-
clude the entire range of the hierarchy. Different types of measures
of intelligence may be used to measure the ability to make various
types of adaptation.

II. Tue CONSTRUCTION OF MEASURES OF INTELLIGENCE

If we set out to make a complete set of measures of intelligence we
would first try to discover the various kinds of functional adaptation
the human being is required to make and would then seek means to test
the ability to make these adaptations. The task has not been ap-
proached in this systematic way. The form of adaptation that has been
most thoroughly explored is success in school. This was first used as a
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criterion for the validation of tests by Binet. It has since been exten-
sively used for this purpose by many investigators. In the meantime
success in vocational pursuits has also been used and there has been
some attempt to measure ‘ social intelligence.” All this is pertinent to
the study and the measurement of intelligence.

We may, of course, proceed in the opposite direction; that is, we
may develop tests of all sorts and thus secure measures of functional
adaptation to artificial test situations. Afterward we may see how
far the tests measure ability to adapt to life situations. This is the
method that has usually been followed. It is now being pursued in
the form of factor analysis. If factor analysis is used as a means of
getting a complete measure of intelligence, or functional adaptation,
it assumes that test situations can be set up that will require the entire
range of adaptations required in life situations.

Making this assumption, factor analysis is an analytical approach
that consists, in the first instance, in an internal analysis only. It is
concerned only with a comparison of different types of performance,
particularly of test performance. It strives to determine resemblances
between different performances and thus to discover factors in test
performance. The aim is ultimately to reduce all performances to a
limited number of factors. These factors may be more or less special
or more or less general, and there may or may not be a general factor
running through all the performances.

The ultimate meaning of this analysis is to be found in the deter-
mination of the functional relation of the different factors, but this
determination may come after the internal analysis. In the meantime,
the identification of the tests that represent different factors is ac-
companied by a provisional description of the abilities believed to be
represented in these tests.

Studies in factor analysis have thus far failed to produce a una-
nimity of opinion. Three broad types of concept may be distinguished.
In the first place, general intelligence or general intellectual competence
is thought of as a composite of a large number of highly particularized
abilities. This is the view of Thomson and of Thorndike. In the sec-
ond place, ability may be thought of as composed of a limited number
of primary abilities, each one of which is relatively independent of the
others. No one of these may be called intelligence, but intelligence
may be thought of as a sum of all, since no one of the abilities is gen-
eral. This appears to be the view of Kelley and of Thurstone. How-
ever, some of the recent works of Thurstone’s students suggest that
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one factor may be more general than the others. The third concept is
that ability is made up of a large number of very specialized factors,
a limited number of group factors that run through a number of opera-
tions, and one factor that is general. This is the view of Spearman
and of Holzinger. Whether the general factor should be identified with
general intelligence is a question. The general factor is, however,
described by Spearman as including the eduction of relations and the
eduction of correlates.

III. THE MEANING OF INTELLIGENCE FOR THE PURPOSES OF THE
YEARBOOK

For purposes of this Yearbook it is important that the concept of
intelligence be kept broad and that it be kept functional. The task of
the Yearbook is to discover the factors in intelligence, thus conceived.
Its purpose is to find out to what extent and by what ways human
beings may be enabled to make better functional adaptation; that is,
to serve better their needs, aims, and purposes. It must study the dif-
ferences between persons in their ability to make this functional adap-
tation and must seek to explain why these differences exist. We must
inquire whether and how far these differences are organic and how far
they are social in origin. In explaining these differences light will be
shed on the question of the extent and limits of improvability in the
individual and in the group.

In seeking answers to these problems we must use the measures of
intelligence now available. If these measures are not complete, we
must evaluate them in terms of a comprehensive concept of intelligence.
We must choose the tests to be used and interpret their results in the
light of such a comprehensive concept. The fact that some tests have
been called ¢ intelligence tests ’ need not restrict our use of them, and
we should not let the label that has been placed on the tests decide
whether they serve our purpose. Neither should we allow our think-
ing to be restricted to one of the theories as to what particular mental
process or processes constitute intelligence from the analytical point
of view. Any mental process that promotes functional adaptation must
be accepted. It is the nature and nurture of intelligence in this broad
sense with which we are concerned.



CHAPTER II
THE MEANING OF ENVIRONMENT

Bera L. WELLMAN
Professor of Child Psychology
Iowa Child Welfare Research Station
State University of Iowa
Iowa City, Iowa

In studies of the intelligence of children the term ‘environment’
has been used with a variety of different meanings. In some studies
the authors recognize that the use of the term has reference to that
portion of the total effective environment under investigation at
that particular time in that particular study. Thus, gross changes
or differences in conditions or in selected details of the environment are
described and related to changes or differences in intelligence. This
procedure can be followed with the express recognition that other en-
vironmental factors than the ones under study may be producing simul-
taneous effects upon the intellectual development of the children in-
cluded. By various means the authors can then proceed to determine
whether, and to what extent, the changes or lack of changes in intelli-
gence can be traced to the environmental variables under special
consideration.

In other studies, however, when an attempt is made to determine
the relative contributions of heredity and environment to child IQ, it
has been necessary to deal with all environmental factors considered
as a whole. The procedures involved in such cases will be discussed
in this chapter under the heading of the relative contributions of hered-
ity and environment.

It can readily be seen that the description and measurement of all
of the possible environmental forces operating upon the child during
any given period in his development entail a task of Herculean pro-
portions. Even more difficult are the description and measurement of
all the accumulated forces that have been operating upon him at
various times in his past. Yet the end product, or net result, in terms
of child intelligence can be described and measured. Studies have
demonstrated that it is possible to cut through the mass of interacting
and conflicting trends to at least a rough expression of the net results.
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