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V

EDITOR’S INTRODUCTION

In the period just prior to our generation, educa-
tional reform was not a vigorous concern of school
teachers. Reconstruction was slow. Such mod-
ifications as were under way, were largely the
product of a common sense, noting divergencies
in current practices and choosing what seemed
the better. Tradition was powerful, hence inno-
vations were not sufficiently numerous to pro-
voke much criticism, reflection, and change. It
was a time of relatively stable teaching practices.
There was little discontent with existing proce-
dures and slight disposition to experiment.

Not until late in the nineteenth century did
extensive and startling experimentation begin to
appear. It was directly stimulated by new philos-
ophies of educational procedure, largely brought
to American soil by educational leaders who had
been trained abroad. These novel doctrines
ushered in a new era in American thinking about
education, one characterized by changed as-
sumptions as to the aims of education and the
qualities of human nature. Many new methods
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of teaching were produced by the detailed appli-
cations of these general theories.

This period of philosophic reform continued
vigorously through the first decades of the pres-
ent century. Foreign philosophies of education
were considerably modified and indigenous theo-
ries were promulgated. Their influence is still
marked with us and will continue to be. The
whole movement, from first to last, was philo-
sophic rather than scientific in its method. Such
reconstructions of procedure as ensued were the
products of deductive rather than inductive
thinking, a reasoning down from accepted gen-
eralizations to particular methods which were to
be verified by actual trial, rather than a reasoning
up from concrete facts to principles and their
applications. Greatrichness and variety in educa-
tional practice followed, stirring the minds of
schoolmasters with a curiosity to know which
methods were better or worse and upon what ac-
curate and tangible grounds. The way was being
paved for the coming of scientific method in edu-
cation.

Scientific method had been entering the'pro-
fession in a small, wedge-like way for fifteen
years. Not until the last half dozen years, how-
ever, has its presence been felt with such force as
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to give it a position of high respectability and
wide acceptance. We may safely say that we are
now at the beginning of a distinctly new period
by its advent. Common sense interpretations of
personal and professional experiences will still
bring about modifications, and new philosophies
will continue to suggest changes, but these modes
of reform will be felt to be inferior to that which
has the method of scientific inquiry as its basis.
It is this change in professional attitude which
marks off the time we are in from those which
have preceded it. A new method of thinking and
acting has the position of highest prestige even if
as yet it influences a very small part of the field of
actual practice. Faith in scientifically examined
fact supplants enthusiasm for plausible philo-
sophic assumptions. Science has arrived at the
door of the public school and is walking within.

In our professional scholarship the field of the
history ofeducation was the first torespond to ac-
curate methods of inquiry. But the history of ed-
ucation did not offer an influential critique of ed-
ucational procedure, for few practitioners had a
deep interest in this field of study. Educational
administration was the next professional field to
become inductive in spirit and method of inquiry.
It proceeded to base its reform proposals on a
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careful study of actual American conditions and
at once its conclusions exercised a wide influence
on every phase of school organization, adminis-
tration, and supervision. Here the managers of
schools were gripped with the worth of inductive
study, but the teachers were still left unawakened.
That awakening came later, chiefly through the
scientific work of the educational psychologists,
but most of all through those creative studies of
human ability and development which led to the
formulation of mental tests and measurements,
now such important diagnostic aids in the busi-
ness of schooling.

There are still many unawakened teachers who
are cynically critical of intelligence tests and
standard measurements. But they are not as
harmful as that smaller number of enthusiasts
whose acceptance has blinded them to all defects
and shortcomings. Yet, neither of these groups
can long hamper the power of those workers in
educational research who carry scientific caution
with them at every step. The measurement of
intelligence and its development is one of the most
promising intellectual activities within the educa-
tional corps. Every teacher, every parent and
every good citizen who senses our social reliance
on education should acquaint himself with its
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purposes, its methods, its results and its limita-
tions. In this we would aid them by presenting
for their use a volume of small dimensions and
large compass which will tell what ought to be
commonly known about the most important
single movement in our current educational life.
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The purpose of this volume is to present a brief
resume of the aims, principles, problems, and
progress of the measurement of intelligence.
The writer recognizes that these have been
treated in other books and in periodicals, to which
frequent references have been made, and that this
is an ever-changing field; but he feels that there is
need for a book which will sum up the develop-
ments and which will invite attention not only to
the place of intelligence tests in modern school
practices but to the discrepancies in testing which
all too frequently have been overlooked.

In presenting such a discussion he has at-
tempted to strike a balance between the enthu-
siasts on the one hand and the ultra-conservatives
on the other. Much good has been accomplished
through the use of intelligence tests; likewise,
some harm has been done; in neither case has our
educational program been revolutionized. The
pendulum of education is gradually lengthening
its arc, and these newer instruments are but a
sign of progress — an aid to the fulfillment of the
aims and purposes of modern education.



PREFACE

An attempt has been made to observe a simple
treatment throughout, in order that those un-
familiar with measurement problems may have
an easy approach to their study. In this attempt
the writer is indebted to Dr. Edgar D. Randolph,
Professor of Educational Sociology at the Uni-
versity of Washington, who read the manuscript
and whose valuable suggestions made possible
greater clarity of expression.

H. C. H.
Seattle, Washington
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MEASURING INTELLIGENCE

I
THE MEANING OF INTELLIGENCE

In three consecutive issues of one of our well-
known periodicals fourteen educational psycholo-
gists, without conference, attempted to define
the meaning of the word “intelligence.” There
were almost as many definitions as writers and,
of these definitions, some of which were direct
and some implied, no two fully conveyed the same
meaning. These psychologists had been called
upon to enter a discussion as abstract as politics
or religion and they reacted as all human beings
must react when confronted with a like situa-
tion.

The reason for this is that no one knows pre-
cisely what intelligence is. No one even knows
the exact nature of any one of its separate facul-
ties or functions. Aside from the formal defini-
tions expounded in recent years, it has been
described as “understanding” or the “capacity
to understand,” “knowledge” or “information,”
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“intellect,” “mental acuteness,” and so on.
Ebbinghaus had called it “intellectual ability”
and had said that it consists in the “elaboration
of a whole into its worth and meaning by means
of many-sided combination, correction, and com-
pletion of numerous kindred associations.” To
the person unfamiliar with psychological phrase-
ology such a definition is not very clear, but it is
interpreted to mean that intelligence has the
general character of a combination activity, that
every true instance or evidence of it may be
reduced to an act of combining.

Spearman looked upon intelligence as a general
function, the outward manifestation of a high
correlation between each of the separate func-
tions, while Thorndike has held that it is a multi-
tude of functions “ each of which involves content
as well as form and is sorelated closely (as Spear-
man has suggested) to only a few of its fellows, to
the others with greater and greater degrees of
remoteness.” Meumann denies that there exists
a faculty known as general intelligence, while
Binet describes intelligence as having three
characteristics of the thought processes, namely,
that it (i) tends to take and maintain a definite
direction; (2) has a capacity to make adaptations
for the purpose of attaining a desired end; and
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(3) has the power of auto-criticism. Stern calls
intelligence a general capacity which consciously
adjusts the individual’s thinking to new require-
ments — general mental adaptability to new
problems and conditions of life.

The task of defining intelligence, in such a way
that the definition will be acceptable toall minds,
is as difficult as an attempt to define life, itself,
or a living wage. It is not understanding alone
nor the capacity to understand, for it includes the
salient factor of being able to put understanding
into action. It is not knowledge or information,
for knowledge or information can be but one of
the component parts of intelligence. It is not
synonymous with “intellect,” for, in the common
usage of the terms, an individual may be highly
intellectual (have a knowledge of many things
and be able to discuss them in high-sounding
phrases) and not be highly intelligent when he
tries to apply in a practical manner those things
which he knows.

Perhaps a better definition is “mental acute-
ness.” This implies sharpness of the mind, a
certain ability to discern, a sagaciousness, an
ingeniousness, a power to make fine discrimina-
tions. In other words, it is, to use a synonymous
term, “mental ability” — what Stern describes
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as “general mental adaptability to new problems
and conditions of life.”

Those who choose to make “intelligence”
synonymous with “common sense” may not be
too far wrong. However, the scientist prefers to
speak in scientific terms, and the modern psy-
chologist, confronted with the necessity of mak-
ing a choice between the scientific and popular
terminology, probably would describe intelligence
somewhat as follows: “What we mean by in-
telligence is intellectual ability. Ability is the
product of experience acting on capacity. Ca-
pacity denotes native rather than acquired recep-
tive powers, i.e., a capacity to acquire capacity.
Intelligence, therefore, is the power to receive
into, plus the power to perceive through, the
intellect. Such a definition as ‘common sense’
is non-technical, unscientific, and empirical.”

Yet it may be argued that this is but another
way of defining “ common sense. ” “ Sense,” used
in a popular way to describe intelligence, is “per-
ception through the intellect.” “Common”
implies that it is shared similarly by two or more
powers, states, qualities, individuals, parts, or
divisions. Hence, common sense is the outward
evidence of the unity of all the sensations into the
expression of a general sensation, ability to esti-
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mate the strength of which gives the power to
discriminate between kinds and degrees of in-
telligence.

But, before it is necessary to settle upon a
definition to guide the discussion of the instru-
ments for measurement, their uses, their abuses,
and their values, it is well to pause to consider
why it is we are concerned with the problem of
intelligence. Dewey has shown us that “if a
man’s actions are not guided by thoughtful con-
clusions, then they are guided by inconsider-
ate impulse, unbalanced appetite, caprice, or the
circumstances of the moment.” The best evi-
dence of intelligence is the evidence of thoughtful
conclusions expressed in the written or spoken
word. A high degree of intelligence has come to
be thought of as being qualified by the amount,
style, form, and quality of such expression. To
the development of this high degree of intelligence
our system of modern education has been di-
rected. There is a desire to develop the thought
processes. There is also a desire to develop the
skills. The one is thought of as an accomplish-
ment in the abstract, the other an achievement
in the concrete. One is no more important
than the other; it is best that they accompany
each other.
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It may be objected that it is possible, while
dealing with some types or “levels” of mental-
ity, to develop only skills, skills which are ex-
pressed through motor activities; that there are
those whom we may describe, for want of a bet-
ter term, as “motor-minded.” Yet there is no
scientific proof that the nerve-energy which has
gone to build the “motor-mind” has lost caste.
There has been too much of an inclination to base
estimates of intelligence on what has been chosen
to be called the evidences of abstract thinking.
Unusual as it may seem, the expressions of in-
telligence which have been the easier to estimate
have received less attention, are less certain, are
less familiar in pedagogical studies than those
which present a vague aspect and mysterious ap-
peal.

One of the most popular conceptions of intelli-
gence is that it represents amount of general
information. It was stated above that informa-
tion can be but one of the component parts of
intelligence. In attempting to estimate the
amount of general information possessed by
individuals or groups, it is immediately evident
that it is impossible to secure a result which may
be definitely classified as a “degree.” This
condition results from the fact that no individual
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knows exactly how much he does know and it
is impossible for him, at any specified time, to
exhibit all he knows, although at times such a
thing may have seemed to have occurred.

There are those who have come to believe also
that a high degree of intelligence represents a
high degree of education, of school training.
Take, for instance, the case of a certain father
and son. The father is a farmer with only an
eighth-grade education. The son is a successful
administrator, a graduate of two higher institu-
tions of learning, and writes his degrees in seven
letters. In the amount of school training, it is
evident, they are very unalike. In achievement,
the father, through his ability to raise the finest
hogs in his state, is as highly successful in his
way as the son is in another way. Setting aside
the academic verdict that the son has attained the
greater goal, the situation provokes some timely
questions. Is the father less intelligent than the
son? Has he had an inferior training? Would
the father have been more intelligent had he had
the advantages of the son’s schooling? Would
the son have been less intelligent had he chosen to
be a farmer?

These are the types of questions which it will
be necessary to answer if an acceptable definition
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of intelligence is to be formulated. The defini-
tions offered have been prepared by those who,
it is unanimously conceded, have reached the full
meanings of their definitions. But the criteria
on which such definitions have been based have
been established too frequently within the
shadow of school walls. With such a premise,
some attention should be given to the more
recent definitions of intelligence referred to at the
beginning of this chapter.

Stating that he realizes that definitions and
distinctions are pragmatic, Thorndike defines
“ intellect in general as the power of good re-
sponses from the point of view of truth and fact.
The power of good responses toabstract qualities
and relations rather than gross total facts and to
ideas rather than direct experiences may be
called the more intellectual variety of intellect.”
Terman says that “ an individual is intelligent in
proportion as he is able to carry on abstract
thinking.” Colvin further extends Terman’s defi-
nition by saying that “ an individual possesses
intelligence in so far as he has learned, or can
learn, to adjust himself to his environment.”
Pintner modifies Stern’s definition to read:
“Intelligence is the ability of the individual to
adapt himself adequately to relatively new situa-
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tions in life.” Henmon limits the definition to
three words: “Intellect plus knowledge,” while
Woodrow states that it is “the capacity to
acquire capacity.” Haggerty differentiates be-
tween “high” and “low” intelligence by saying
that “low intelligence means simple occupations
and crude civilization” and “high intelligence
means the possibility of efficiency and leadership
in the more complex problems of civilized so-
ciety.”

In elaborating upon the definitions, most of the
psychologists quoted above are inclined toward
the belief that intelligence is determined more
largely by training than by native ability. In
that conclusion there is widespread agreement;
but there is an ever-recurring question as to what
is meant by “training.” Are there two types
of education — one which may be achieved in
school and one which may be attained outside of
school? Or must all of life be thought of as a
school in which individuals and groups are
trained to become working units of society?

It is not assumed that Haggerty meant to in-
fer that simple occupations are always performed
by persons of “low” intelligence, nor that posi-
tions of leadership are always held by persons
of “high” intelligence. And it is necessary to
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understand that Terman recognizes various de-
grees of abstract thinking, produced, no doubt,
by the life experiences of the individuals repre-
senting those degrees. If it is admitted that the
farmer would have been more intelligent had he
received more school training and the son would
have been less intelligent had he chosen to drop
school for farming, intelligence cannot be native
endowment alone but must and does include
school training. Such questions, answered in the
negative, tend to limit intelligence to inherent
ability.

Whether intelligence is a general capacity or
whether it can only be thought of as a multitude
of minor abilities (native or acquired), it does
exist. The difficulty in defining it satisfactorily
doubtless lies in the failure to accept the evi-
dences of its “spread” from ideas to direct ex-
periences, from the abstract to the concrete. It
will make a difference, also, whether the definition
is to include the intelligence of society in general
or whether it shall be limited to the intelligence of
the school-trained. Since our school system is
organized to train pupils to become worthy
members of society, it seems that we should have
a definition which will approximate the inclusion
of all types and conditions of human mentality.
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Taking all the definitions which have been sub-
mitted, it should be possible to formulate a single
one which will be acceptable to the majority of
those interested in the problem. In order that
a working hypothesis may be established in as
simple terms as possible, it may be stated that
intelligence is the capacity (native ability plus
training) of an individual to adapt himself to a new
situation. This is but another way of saying
what Stern, Terman, Colvin, Pintner, Haggerty,
and other psychologists have already said. It
does not leave out “intellectual ability” or
“common sense.” It includes the farmer with
his eighth-grade diploma as well as the adminis-
trator with his university certificates. It is
equally applicable to all types and conditions of
mentality.

The common tendency to think of “training”
as school training only cannot be other than ob-
jectionable. There is a type of training that is
frequently overlooked, especially by those psy-
chologists who subscribe to the theory that
children do not show marked differences before
reaching the age of adolescence. That training,
in various descriptions, is secured in the home,
particularly during the time between birth and
the first attendance at school. How large a factor
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such a period of training may be in the develop-
ment of intelligence has not been, and may not
be, determined. It is emphasized, however, by
the studies which have been made of the influ-
ence of social factors on general mental ability.

The term “degree” has been used a number of
times in this discussion. By speaking of “ degree
of intelligence” it is implied that intelligence can
be measured; it exists, and the psychologist main-
tains that whatever exists at all exists in some
amount. It follows that whatever exists in some
amount can be measured. This contention is
open to question. Take, for instance, the part of
intelligence known as “general information.”
Because it is impossible for an individual to
exhibit at any one time all of the general informa-
tion in his possession, any measure of it would
not be complete. Is a measure which is not
complete a scientific measure? That question
may well be carried through the chapters which
follow. But it will perhaps be necessary to
amend the previous statement to read: “what-
ever exists in some amount can be measured in
some amount.”

Going back to Dewey’s thesis that a man’s
actions should be guided by thoughtful conclu-
sions, and to the statement that these thoughtful
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conclusions expressed in the written or spoken
word are the best evidence of intelligence, it will
readily be seen that psychologists have been af-
forded an excellent opportunity to measure, if
possible, what has been done toward the develop-
ment of thoughtful conclusions, or “abstract
thinking.” Their researches have been largely
carried on in connection with the work of the
public schools, with some special excursions into
other fields. What they have achieved is small
only in comparison with that which remains
to be done. The measuring instruments which
they have evolved in the past few years are
worthy of careful consideration by all those who
are interested in the welfare and future of the
children in our schools.
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II
THE INSTRUMENTS FOR MEASURING

INTELLIGENCE

Although experimentation with rather crude
tests to determine innate abilities had been
carried on by psychologists throughout the last
half of the past century, the first practical test of
intelligence did not appear until 1905 when Pro-
fessor Alfred Binet, a French psychologist, and
Dr. Th. Simon, a French physician, devised a
scale known as the Binet-Simon Tests and in-
tended to be used in separating the subnormal
from the normal children in the public schools of
France.

The Binet Scale, as these tests have been
popularly called, included tests of familiarity with
common objects, a test for memory span, and
tests involving comparison and judgment. The
first draft of the scale contained thirty tests,
followed by a revision in 1908 in which twenty-
six new tests had been added and the tests ar-
ranged for the ages from three to fourteen, and
followed by another revision in 1911.

For use in America a number of revisions of
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the Binet Scale have been made. Goddard,
while still at Vineland, New Jersey, made some
minor changes; Kuhlmann revised the tests for
work with subnormal children; Yerkes devised
a point scale based on the Binet; and Herring has
published a new revision with the purpose of
shortening the time and further simplifying the
procedure of giving. The best known of the
American revisions, however, is that made by
Terman at Stanford University, who undertook
the task in 1913 and published the results in 1916.
In the Stanford-Binet there are ninety tests
(thirty-six more than in the 1911 Binet Scale),
six for each age level from three to ten, eight for
the age of twelve, six for the age of fourteen, six
for average adult level, six for superior adult
level, and sixteen alternative tests to be used
when a test has been rendered undesirable by
coaching or otherwise.

Binet had held that intelligence tends to take
and maintain a definite direction and the score
he was able to secure by his tests was expressed
in terms of “mental age.” For instance, a child
whose actual age is ten might, when tested by the
Binet Scale, show a mental age of twelve, or two
years accelerated. Expressed simply, the mental
age of a child is his score on the test divided by
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the number of months in a calendar year. To
classify a child according to his test score the
difference between his chronological age and his
mental age was recorded, but this resulted in a
fictitious classification of older children.

Terman, in order to obviate this difficulty,
transcribes the test result in terms of the intelli-
gence quotient (I.Q.). This is obtained by
dividing mental age by chronological age. In
the case of the child of ten who showed a mental
age of twelve, the I.Q. would be 1.20 or, as it is
more commonly designated, 120. This makes it
possible to classify a child on the basis of his
mental ability irrespective of his actual or chrono-
logical age. Terman is inclined to the belief that
the I.Q. remains constant from year to year and
is testing children through consecutive years in
ocder to verify such belief.

In order to test the mental ability of non-
English-speaking children, children with a limited
English vocabulary, and children with speech
defects, a type of test much different from the
Binet has been devised. It is known as the
“performance test” and has taken several forms.
Perhaps the best known of the performance tests
is that devised by Seguin and modified by God-
dard and others. It is called the form-board and
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tests the ability of the child to fit wooden blocks
of various shapes into forms cut to receive them.
A variation of this test is the Healy manikin
puzzle in which the parts of a figure must be
fitted together to complete the manikin. Still
another type of performance test is the picture
puzzle test, similar to the manikin puzzle in that
the parts must be fitted together to make the
original. The maze test, taken from the labora-
tory of animal psychology, has been widely used,
the best example of which is the Porteus Maze
Test. In the maze test the subject, sitting before
a printed form of the maze, is required to trace
with pencil the correct way of going through and
getting out of the maze.

All of the tests mentioned thus far have been
designed to test the intelligence of individuals,
and no group test of intelligence had been pub-
lished prior to 1917. During the years just
preceding America’s entrance into the World
War, Otis, who had been trained in testing by
Terman, had been attempting to devise a test
which would make it possible to test several or
many individuals at one time. The manuscript
he had prepared was taken over by the American
Psychological Association and adapted to the
needs of group testing in the Army. It under-
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went several revisions but was finally issued
under the name of Army Alpha. There were
eight separate divisions, some of which were
based upon the principles of the Binet Scale,
designed to be used as follows:

(1) to test the ability to carry out commands
(2) to test the ability to work reasoning problems in

arithmetic
(3) to test the ability to select the best reason for a

statement
(4) to test the ability to detect likenesses or differences
(5) to test the ability to reorganize disarranged sen-

tences and to indicate whether a sentence was true
or false

(6) to test the ability to complete series of numbers
(7) to test the ability to select by analogy
(8) to test the range of general information

Complete directions for giving and scoring the
tests were supplied to examiners and the results
of the tests were intended to be used in the classi-
fication of literate and English-speaking soldiers
in the American Army.

Another group test which made its appearance
at that time was Army Beta. It was of the non-
verbal, performance type, and was given to all
soldiers who had not completed the third grade
in school, who could not speak or understand
English, or who were illiterate. It was also given



THE INSTRUMENTS

19

to those who failed to make a satisfactory show-
ing on Army Alpha. If a subject could not make
a required score on either Alpha or Beta, he was
given an individual examination such as the
Stanford-Binet, the Point Scale, or the Perform-
ance Scale.

These army tests were the forerunners of a
number of group tests, some verbal and some non-
verbal, prepared for use in schools and colleges.
A number of the men who had helped to devise
the army tests turned their attention to the
composition of similar tests which might find
practical use in the various school divisions.
Among these men were Otis, Whipple, Haggerty,
Pintner, Thurstone, Terman, and Thorndike.
Others interested in psychological research turned
their attention to the improvisation and stand-
ardization of group tests, and there are, at the
time of this writing, thirty-six such tests, most
of which are intended for school use.

Among the notable examples of these tests of
intelligence are the Detroit First Grade Intelli-
gence Test, Haggerty’s Intelligence Examination
Delta i for the primary grades, Otis’s Group
Intelligence Scale Primary and Advanced, the
National Intelligence Tests, Terman’s Group
Test of Mental Ability, Otis’s General Intelli-
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gence Examination, Otis’s Higher Examination
for high schools and colleges, Thurstone’s Psy-
chological Examination for college freshmen and
high-school seniors, and Thorndike’s Intelligence
Examination for High-School Graduates. Most
of these tests were either modeled after Army
Alpha with certain revisions to make them ap-
plicable to school conditions, or were constructed
in such a way that the faults of the army test
might be eliminated.

The Detroit First Grade Intelligence Test,
devised by Engel, consists of ten separate tests
covering the following subjects: (i) information;
(2) similarities; (3) memory; (4) absurdities; (5)
comparisons; (6) relationships; (7) symmetries;
(8) designs; (9) counting; and (10) directions.
It is intended to include the testing of all the
types of abilities exhibited by first-grade children.

Haggerty’s Intelligence Examination Delta 1
consists of six tests with a fore-exercise for each
test. The six tests are designed to measure: (1)
ability to follow directions; (2) ability to copy
designs; (3) ability to complete pictures; (4) abil-
ity to compare pictures as to likenesses or differ-
ences; (5) ability to accompany symbols with
certain digits; and (6) ability to compare words
as to sameness or oppositeness in meaning.
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The fore-exercise is included to equalize, through
practice, the experience of the children with the
test.

The Otis Primary Examination consists of
eight tests which do not involve the ability to
read. In the Advanced Examination there are
ten tests given the following titles: (i) following
directions; (2) opposites; (3) disarranged sen-
tences; (4) proverbs; (5) arithmetic; (6) geo-
metric figures; (7) analogies; (8) similarities; (9)
narrative completion; and (10) memory. The
Otis General Examination and the Otis Higher
Examination are “ scrambled ” tests, covering the
same abilities tested by Army Alpha, but in
which the test divisions do not appear.

The National Intelligence Tests, prepared by
Haggerty, Terman, Thorndike, Whipple, and
Yerkes, consist of two groups of tests, each with
five test divisions. Scale A is composed of tests
of arithmetic reasoning, sentence completion,
logical selection, ability to compare words as to
sameness or oppositeness, and ability to accom-
pany symbols with certain digits. Scale B is com-
posed of tests of computation, range of infor-
mation, vocabulary, selection by analogy, and
comparison. Like Haggerty’s Delta 1, each scale
includes a fore-exercise for each test division.
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The Terman Group Test of Mental Ability
contains ten separate tests classified as follows:
(i) information; (2) best answer; (3) word mean-
ing; (4) logical selection; (5) arithmetic; (6)
sentence meaning; (7) analogies; (8) mixed sen-
tences; (9) classification; and (10) number series
completion. This test represents an effort to
produce, in so far as possible, a group test the
results of which will be comparable to the results
secured by the Binet Scale.

The Thurstone Psychological Examination is
also a “scrambled” test covering somewhat the
same abilities tested by Army Alpha and similar
in form to the Otis General Examination but
quite different in content. The Thorndike In-
telligence Examination is comprised of two ex-
aminations of the type of Army Alpha, but ex-
tended and made more difficult. In both of these
tests an attempt is made to measure the abilities
expected to be displayed by high-school seniors
or college freshmen.

In these group tests of intelligence attempts
have been made to measure twenty-eight differ-
ent types of mental abilities. The test divisions
which appear most frequently are those cover-
ing general information, similarities, carrying out
directions, reasoning problems, and analogies.
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These appear in four of the tests discussed. Next
in order are the tests covering logical selection
and the reorganization of mixed sentences, each
of these types of tests appearing in three of the
series. Those abilities which are tested in at
least two of these tests of general intelligence
are: memory, ability to compare objects, ability
to trace designs, ability to complete series of
numbers, ability to accompany symbols with
certain digits, ability to detect sameness and
oppositeness, and the ability to complete pic-
tures.

The completion test, adapted from Ebbing-
haus, appears in four different forms in five dif-
ferent tests. Ebbinghaus, in 1905, devised a test
which consisted of a paragraph in which words
with syllables omitted were presented to the
subject, who was required to fill in the omissions.
In Army Alpha and the Terman Group Test this
takes the form of number series completion; in
Haggerty’s Delta 1 it is the picture completion;
in the National Intelligence Tests it is sentence
completion; and in the Otis Advanced Examina-
tion it is narrative completion. The Completion-
Test Language Scales, worked out by Trabue and
reorganized into a single test by Kelley, represent
another adaptation of the Ebbinghaus measure
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especially well standardized to test the ability to
complete sentences.

In nearly all of these tests there has been ex-
hibited a desire to measure, if possible, the
general intelligence of individuals or groups of
individuals. In the effort to do that instruments
of various kinds have been devised, ranging from
those which test roughly but one ability to those
designed to test as many as ten abilities, and
frequently differentiated in their powers of analy-
sis by the limitations of certain age or group
levels. Beyond this, there is a type of test, such
as the Myers Mental Measure, which is defi-
nitely set out to measure intelligence at any age
or in any progression of training.

There are certain other tests which cannot be
classified as tests of intelligence but which are
designed to measure certain fundamental human
traits closely allied with intelligence as conceived
by the test-maker. One of these is the Downey
Will-Temperament Test, issued for use both with
individuals and with groups. This test is largely
a study of variations of handwriting under con-
trolled conditions, and it is said to measure such
factors as speed of decision, coordination of im-
pulses under the mental set of both speed and
accuracy, ability to maintain high speed, ability
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to inhibit a motor impulse, ability to disguise
and imitate handwriting, care in details, assur-
ance, amount of motor impulsion, resistance to
opposition, and perseverance. The total score
on the test is supposed to represent the will
tendencies of the individual.

Some psychologists have turned their attention
to the measurement of character traits. Inter-
est in this subject is doubtless the result of in-
vestigations along two different lines: (i) the
need for a further measure of character to ac-
company the measurement of intelligence; and
(2) the need for a standardized test which will
supply a satisfactory substitute for the many
rating scales now being discarded. Among the
tests devised to measure character are the Voel-
ker Test and the Liao Tests.

The Voelker Test was used to measure: the
tendency to exaggerate, suggestibility, willing-
ness to accept help in the solution of a problem,
punctuality in returning a borrowed object,
honesty in money matters, willingness to accept
a “tip,” and truthfulness under various condi-
tions. The Liao Moral Judgment Scale requires
the subject to indicate the best reason of five
reasons given for the truth of a statement. One of
the five reasons is a moral reason, the other four
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being of a general or personal character. Liao
also included a vocabulary test of fifty words to
be checked if familiar enough to be used in a sen-
tence or to define, and the last ten words checked
were to be defined.

Still another type of test used in connection
with intelligence tests is represented by the Sten-
quist Mechanical Aptitude Test. It is composed
of two tests, one containing pictures of common
mechanical objects, with questions about rela-
tionships, and the other containing pictures of
machines, with similar questions. Largely a
subject-matter test, it has been used to measure
the mental abilities of those who are sometimes
spoken of as “mechanically minded.” The other
extreme of this type of test is represented by the
Chapman Trade Tests, tests of finished ability.

All of the tests described have been prepared
with great care. Some of them represent the
fruits of two or three years of constant labor.
Many of them have been used very widely.
Terman estimates that the Binet tests are being
given in the United States at the rate of a quarter
of a million a year and that for the year 1920-21
probably not less than two millions of children
were given group tests of intelligence. In view
of these facts, it is well to turn our attention to
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what is being done with the results of testing,
what is really being tested, and what, if anything,
can be done to make the tests more reliable.

REFERENCES
Colvin, S. S., “Principles Underlying the Construction

and Use of Intelligence Tests”; Twenty-First Yearbook,
chap. 2.

Gregory, C. A., Fundamentals of Educational Measure-
ment, chap. 4.

Hines, H. C., A Guide to Educational Measurements, Part
II.

Pressey, S. L. and L. C., Introduction to the Use of Stand-
ard Tests, chap. 11.

Terman, L. M., The Measurement of Intelligence, chap. 3.



28

Ill
THE USE OF THE INSTRUMENTS

Since Binet had standardized his series of tests
by recording the reactions of individual children
in the public schools of France, it is natural to
expect that the American revisions of his scale
would be founded upon the same principles and
practices. The public school affords an excellent
laboratory for experimentation of this nature.
Backed by a disciplinary control that makes
performance obligatory, when once the testing
method has been accepted into the general pro-
gram of procedure, it has not been especially
difficult to secure the kind of responses needed to
throw some light on the nature of general in-
telligence.

The way to a program of general testing has
not always been clear, however. Administrators
have been slow to accept the theory that intelli-
gence could be measured, especially in the sense
that certain physical qualities are measured by
the graduated standard and the anthropometric
scales. Teachers, also, frequently have been
averse to the methods presented by psychologists
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and have clung tenaciously to the time-worn
prerogative that teachers, as such, are the persons
best qualified to pass upon the intelligence of
school children and that personal estimates are
sufficient to meet all the exigencies arising in that
field.

It is doubtful whether psychologists would
have been able to secure an early entrance into
such a laboratory had it not been for the small
school of educational psychologists who, through
their training in the two fields of psychology and
pedagogy, were enabled to put into practice the
theories advanced by those more narrowly con-
fined to one of the two fields. These educational
psychologists interested themselves, as Binet had
done before them, in the segregation of the sub-
normal from the normal. In doing that, they
did not eliminate the teacher from the problem
but, quite to the contrary, drew her into it by
requesting that she designate those children whose
school work was of such poor quality that they
might be suspected of mental deficiency. Binet
had gone about this problem the other way by
asking teachers to point out those whom they
considered to be the most intelligent. The dif-
ference in procedure is greater than would at
first be suspected. No great difficulty is encoun-
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tered in detecting the mentally deficient through
personal observation, allowing, of course, for
those exceptions which arise through failure to
discriminate between physical and mental back-
wardness. However, the teacher frequently
misses the mark in the selection of bright children
because brightness and performance of school
tasks often do not go hand in hand.

It is assumed that the most important problem
in intelligence testing is the location of the feeble-
minded, i.e., those individuals who are not ca-
pable of normal mental development. Teach-
ers recognized the presence of such children in the
classroom many years before intelligence tests
made their appearance. Not knowing the de-
gree of defect, however, nothing was done toward
the modification of content or method necessary
to the training of such children. They were ac-
cepted as part of the teaching burden; in the
early years of their training they sank or swam
according to their strength, but usually they
sank. To keep them from sinking, so long as
they are capable of accepting training of any
kind, is doubtless within the province of the
intelligence examiner.

To test for feeble-mindedness in its varying
degreesrequires the use of an intensive individual
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examination. In the moral background of test-
ing, in order to remove, if possible, the stigma
which often attaches to mental deficiency, no
stone must be left unturned in the effort to clas-
sify the subject in the division where he rightfully
belongs. The enormity of this problem is not
usually understood by those who oppose intelli-
gence testing or by those who have superficially
skimmed the surface. Nor is it generally under-
stood how fairly the classification is made by
examiners of long experience.

It has been pointed out that the Stanford-
Binet has been accepted as the most reliable re-
vision of the Binet Scale for American use. The
main reason for this is that it is an intensive indi-
vidual examination. It is more nearly equally
accurate at all points than any individual test
yet produced. The problems it includes have
been designed to “test native intelligence”
primarily and “not school knowledge or home
training. How much the child has learned is
of significance only in so far as it throws light on
his ability to learn more.” To secure a meas-
ure of that general ability, the scale provides for
testing differences in memory, differences in the
power to reason, ability to compare, power of
comprehension, time orientation, facility in the
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use of number concepts, power to combine ideas
into a meaningful whole, the maturity of apper-
ception, wealth of ideas, knowledge of common
objects, extent of vocabulary, etc.

As was explained, the results are interpreted
by the use of the I.Q. It represents the subject’s
“ general native ability.” It is argued that
should the I.Q. be below 80, the child should, if
possible, be given special instruction in a class
organized for such purposes or, at least, given a
type of instruction best fitted to his ability to
learn. This practice has been followed in nearly
all school systems where the Stanford-Binet
has been given. By separating the subnormal
from the normal or superior, the burden of the
teacher has not only been lessened but the child
has been given an opportunity to learn all he is
capable of learning while a member of the school
community.

Upon the introduction of the Stanford-Binet
it became possible for the school child to make a
much higher score on an individual test than had
previously been possible. As a result, intelligence
quotients of 140 and above have been recorded
by many examiners. A quotient between 120
and 140 is an indication of “very superior intelli-
gence,” while those making above 140 are classi-
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fied as in the “genius or near genius” group.
Terman has succeeded in arousing a great interest
among educators in this type of child and has
been engaged in a special investigation outlined
to search out the especially gifted and make sug-
gestions for their training. In some cities special
classes have been established to care for those of
“superior intelligence” or above.

It is of interest in passing to note the types of
data which Terman and his four full-time assist-
ants are attempting to secure about those who
are classified as “genius or near genius.” They
fall into eleven divisions as follows: (i) the re-
sults of at least two intelligence tests; (2) the
results of achievement tests in all the main school
subjects, involving altogether three hours of
testing; (3) a general information test of about an
hour’s duration; (4) a two-hour test of certain
moral and emotional traits; (5) about twenty
anthropometric measurements; (6) arecord of all
books read during two months, together with the
subject’s rating of each book; (7) a test of interest
in and knowledge of ninety typical plays, games,
and amusements permitting the computation of
deviations from age and sex standards; (8) ratings
from parents and teachers on twenty-five traits,
“by a much better method than formerly used”;
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(g) data to be supplied by the parents in a sixteen-
page Home Information Blank, by the teachers
in an eight-page School Information Blank, and
by the subject himself in a four-page Interest
Blank; (io) home and neighborhood ratings on
the Whittier Scale; and (n) of a small number
of highest cases more intensive studies will be
made, especially with reference to heredity.

It will be seen that the problem has grown
from the segregation of the subnormal to the
segregation of both the subnormal and super-
normal. The results of such attempts are only
reliable when the individual examination is used,
and then always qualifiedly so. To give individ-
ual examinations, however, toall school children
is a task examiners have not been prepared to
meet. From twenty-five to ninety minutes is
consumed in giving the Stanford-Binet to an
individual child, depending upon chronological
age and mental ability. Allowing an average of
one half hour for each child, and working at top
speed, not more than twenty children can be
examined by one person in one day. Hence,
psychologists saw the necessity of devising a
group test which, they felt, would approximate
the results of the individual examination in a
much shorter time. Army Alpha was the out-
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growth of such a necessity, as were the tests
which have been patterned after it.

That intelligence, however it may be defined,
takes on a different character with increasing
chronological age, is emphasized by the different
types of group tests it has been necessary to pre-
pare. But it is recognized by workers in the field
that the group test has not been an altogether
satisfactory substitute for the individual exami-
nation, largely because it is not so intensive and
precise in its applications. As Thorndike has
pointed out, the group test only measures the
ability or abilities of the group, and its results
cannot be so refined as those which are secured
through the use of the individual test. The dif-
ference in the application of the two types of tests
is somewhat the same difference that exists when
the distance of one hundred yards on the ground
is measured both by a measuring tape and by
“ stepping it off.” Because of a lack of time and
sufficiently reliable instruments, “stepping off”
of group intelligence has become necessary.

Two types of group tests have been employed
in the examination of children in the primary
grades. Pictorial tests, requiring comprehension
of oral language, have been used extensively. A
notable example of the pictorial test is the
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Detroit First-Grade Intelligence Test previously
described. That test was given to ten thousand
first-grade pupils entering the Detroit schools
during the school year 1921-22. Berry reports
that, as a result of the findings, the ten thousand
children were classified in three groups, X, Y, and
Z. He made a thorough study of the intelligence
rankings in relation to promotion, attendance,
teachers’ judgments, and nationality, and offers
the following conclusions: (1) the pupils were
classified with sufficient accuracy to be of marked
help to the teachers; (2) the classification of pupils
by means of intelligence ratings greatly increased
the teacher’s interest in the individual pupil; and
(3) it is essential that different methods of in-
struction be developed for the bright and dull
pupils. Frasier, in 1922, directed the giving of
the Detroit, Dearborn, and Cole tests to three
thousand Denver first-grade pupils. He reports
that “ the teachers like the Detroit Test best of
the three,” but that “it failed to distribute the
upper ranges of intelligence. The Dearborn dis-
tributed the upper ranges better than the lower,”
while the Cole “distributed both ranges in quite
a satisfactory manner.”

The other type of group test for primary chil-
dren is intended to test linguistic capacity.
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Many of that type have been devised, but it has
been found that children in the first grade do not
perform so well when confronted with words as
when confronted with pictures. Directions are
more difficult to follow and the marks that chil-
dren make on the test papers are not easily inter-
preted. Haggerty’s Delta i is a combination of
the pictorial and linguistic tests, and has been
used widely in the classification of children in
the first three grades, especially in the Virginia
Survey, and in the cities of St. Louis, Cincinnati,
and Minneapolis.

The plan of procedure following the giving of
such tests is to divide the children of a given
grade into three groups, the slow, normal, and
fast, and to develop methods of instruction for
the bright and dull groups. In Detroit the su-
pervisory staff of the elementary grades have
developed a little book, Toys and Plays , which
is used in teaching the “Z,” or slow, group of
pupils. Certain indirect results of testing pri-
mary children should not be overlooked, however.
The increase of the teacher’s interest in the in-
dividual pupil is given as a strong argument for
testing. Again, the score a pupil makes on an
intelligence test has served as an aid in deter-
mining whether or not he shall be promoted.
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Further, it is claimed, some light has been thrown
on the nature of habit formation.

While testing for intelligence among primary
children is a difficult task, the problem becomes
simpler as the tests are used in the more ad-
vanced grades of the elementary school. There
the emphasis is not placed so strongly on testing
for “native intelligence” as upon testing for the
amount of increase in learning capacity. This
problem is approached by using scales which
are designed to measure “what the child has
learned.” Examples of such scales are the Otis
Advanced Examination, Haggerty’s Delta 2, and
the National Intelligence Tests. Dickson and
Norton tested 1043 eighth-gradepupils in twenty-
nine schools in Oakland by the use of the Otis
Test and reported that the individual scores
ranged from 14 to 152 points, and that the aver-
age scores for the twenty-nine different schools
ranged from 48 to 109. They state that the
“mental ability of the best eighth grades was as
good as that of the average ninth grade, and the
mentalability of the lowest eighth grades equalled
only that of the average sixth grade.” By the
use of the same scale, Colvin reports a range of
27 to 143 points for seventh-grade pupils, and a
range of 47 to 171 points for eighth-grade pupils.
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Similar results have been secured by the use of
the other group tests cited. Especially have
they found a place in the comparatively new
school division, the junior high school. In 1921
the writer gave the Terman Group Test to 548
pupils in the 9-A classes in eight Los Angeles
junior high schools. The range in individual
scores extended from 27 to 198, and the average
score for the entire group was 107. The average
scores for the various schools ranged from 84 to
132. In each school the boys tested higher than
the girls, but in two schools girls registered the
highest individual scores. The average for boys
was 115,with arange of 34 to 198, while the aver-
age for girls was 100, with a range of 27 to 187.
The ages of these pupils ranged from twelve
to nineteen years, but the thirteen-year-olds
achieved the highest average score (118). The boy
who scored 198 was but thirteen years of age.

The birthplace and previous schooling of each
pupil were checked in an attempt to ascertain
whether pupils who had received some of their
training elsewhere would score higher than
children who had received all of their training in
Los Angeles. The average score for each of the
two groups was found to be 95. This was fol-
lowed by averaging the scores for each of the
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ten test divisions and it was found that these
548 pupils were weakest in those tests covering
arithmetic, word meaning, sentence meaning,
and mixed sentences. By checking the school
marks of these same pupils and the percentage of
failures recorded against them, and by correlat-
ing each with the intelligence scores, it was
possible to recommend a revision of the marking
system in those school departments where the
degree of correlation was low.

Such a study shows how these tests may be
used not only to secure scores which will repre-
sent amount and kind of intelligence but to bring
out individual differences as they are influenced
by social conditions, sex, previous training, and
school standing. Within the past two or three
years many such studies have been made in
American high schools. Madsen used Army
Alpha in the high schools of Omaha to show the
relationship between intelligence scores and suc-
cess in high-school work. Proctor, at Stanford,
used the same test in conjunction with the Binet
Scale to show the necessity of making new adjust-
ments in high-school courses to meet the different
types of intelligence displayed by high-school
pupils. Miller, at the University of Minnesota,
after extensive application of a test which he
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devised, concludes that the classification of high-
school pupils on the basis of the results secured
by mental tests gives certain advantages: (i) it
makes possible an adaptation of the technique
of instruction to the needs of the group; (2) it
makes possible, but does not insure, an adapta-
tion of the materials of instruction to the needs of
the group; and (3) it may make competition
operative as an incentive.

In colleges and universities the problem is
much the same. Army Alpha, the Thorndike
Intelligence Examination, and the Thurstone
Psychological Examination have been given to
thousands of college students for the purpose of
predicting school success. Usually given to en-
tering freshmen, an attempt has been made to
show how the test scores are indicative of the
amount of success the beginning student can be
expected to attain in his academic work. Thus,
at Ohio State, Michigan, and Brown universities
the results are utilized in guiding and counseling
students in the selection of courses and choice of
their life work. This is the same use advocated
by Proctor as a result of his experimentation
with intelligence tests in high schools. In a few
institutions a student is admitted to entrance
upon a satisfactory showing on an intelligence



MEASURING INTELLIGENCE

42

test, plus certain other ordinary requirements.
In other institutions the testing has been confined
to students on probation, or has been extended,
for statistical purposes, to the entire student
body.

Thus, it may be seen that intelligence tests,
even though varying greatly in difficulty and in
amount and kind of material presented, are used
in much the same way throughout the various
school divisions. Pressey has shown that individ-
ual examinations have been used for at least the
three following purposes: (i) to ascertain what
pupils are exceptionally dull or exceptionally
bright; (2) to test those children to whom group
tests cannot be given; and (3) to analyze the
difficulties of the emotionally unstable. Group
tests have been utilized to: (1) help in the classifi-
cation of pupils in section or grade; (2) serve as
one guide in educational and vocational guidance;
and (3) show the differences in the problems of in-
struction encountered in the training of pupils of
different group levels of intelligence. It is to be
understood, of course, that both individual and
group tests have been given in conjunction with
standardized subject tests, and that such practice
is being extended.
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IV
WHAT IS TESTED AND WHAT IS NOT TESTED
A dozen years have passed since the writer pur-
sued his first course in general psychology. The
pursuit was furious, if not fast, for the terminol-
ogy in which the subject was encased at that time
was all but impenetrable. A truly scientific back-
ground was just beginning to be established and,
although much had been done in the way of ex-
perimentation, clarity of expression was not the
chief virtue. A large number of volumes had
been written on the learning process, on thinking
and reasoning, on memory and formal discipline,
on the transfer of training, on emotion,and on will,
and there was a dawning interest in the possible
definition and measurement of “intelligence”
which, whatever it might be, was agreed to exist.

Binet had completed his second revision of his
own intelligence scale and Terman had just be-
gun work on his American revision. If, at that
time, there was any thought of testing groups of
human beings for the purpose of ascertaining
amounts, kinds, or degrees of intelligence, it was
disguised under other names. The schools had
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always provided a crude method of testing and
segregating, of measuring “brightness” through
achievement in school subjects, and a child was
said tobe “bright” or “intelligent” who was able
to gather to him a large number of the much cov-
eted “A’s” and “B’s.” Since only those who re-
ceived high ratings in school achievement were
likely to go through to graduation, a satisfactory
completion of the grammar grades, or the high
school, or the college, came to indicate a certain
level of brightness, about which nothing much
was known but much assumed.

With the introduction of scientific methods
into psychology and education, the manner of ar-
riving at the ratings distributed to school pupils
was examined and, by many authorities, found to
be wanting. The method of measurement was
not “standardized,” i.e., no two examiners would
give the same rating for the same piece of work.
An English composition graded “A” by one
teacher might, and probably would, be marked
“C” by another. It followed, then, that a
child’s degree of brightness depended somewhat
upon his good fortune in being able to submit his
work to teachers who would give it a high rating.
But the child who met the opposite condition,
what could be done for him?
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So far as a particular school subject was con-
cerned, the remedy, it would appear, was com-
paratively easy to find. If the means of measur-
ing work in that subject were not standardized, it
was only necessary to provide a series of stand-
ardized tests which, when givenand scored, would
yield the same results from day to day and when
given by different persons. The scheme was
tried and met with enough success to encourage
expansion and, as a result, to-day there are more
than two hundred such tests for general circula-
tion.

The standardized test in school subject-matter
is designed to measure graduations of school
training. It secures, with more or less accuracy,
a measure of progress in the subject studied. It
gives, with much greater accuracy than was
achieved by earlier methods, an indication of the
degree of “brightness” the child or the group has
attained, i.e., “brightness” as it was measured
empirically before theadvent of intelligence tests.

The apparent success achieved in measuring
the work of the schoolroom hastened the improv-
isation of tests of intelligence, particularly those
designed to measure the intelligence of groups.
Within recent years the two types of tests have
been evolved conjointly. The situation arouses
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in the minds of those who are concerned with
these problems a curiosity which will not down.
What is tested by tests of intelligence? In the
scientific consideration of intelligence, how does
it differ from the so-called “brightness” of a
decade ago? What does the intelligence test dis-
cover that is not discovered by the subject test?

In a previous volume by the author, 1 Terman’s
reply to thefirst question is quoted. The various
test divisions within a group, he says, test just
what they test, just the ability to do that. He
meant by this answer that the division confined
to “problems in arithmetic” tests only the ability
to work the problems given, that the division
confined to “classification” tests only the ability
to classify the words given, and that the division
confined to “general information” tests only the
ability to make the sentences true by marking
the right words. He does not even infer, in this
instance, that certain more or less hidden abilities
are tested indirectly.

As has been pointed out (Chapter II), if all the
group tests of intelligence which have been pre-
pared for school use are considered together, the
test divisions which appear most frequently are
those covering general information, similarities,

1 Hines, H. C., A Guide to Educational Measurements, p. 97.
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carrying out directions, reasoning problems, and
analogies. If to these are added tests covering
logical selection and reorganization of mixed sen-
tences, we have a composite test fairly typical of
all group tests of intelligence. In attempting to
answer the first question, we need go no further
than has Terman. A test for general informa-
tion may involve such traits as memory and im-
agination plus a breadth of experience, but these
are of such fleeting and intangible character that
if it were the purpose to measure them indirectly,
they could not be fairly qualified with a numeri-
cal score. The same is true with the tests for
similarities, directions, problems, analogies, se-
lection, and reorganization. Indirectly, it may
be, qualities inherent and acquired through pre-
vious training are measured but their values are
not known. If, therefore, instead of trying to
read into these tests characteristics which they
do not possess, we simply state that the test divi-
sions test what is evident, and nothing more, the
atmosphere surrounding them will be greatly clar-
ified.

It may be objected, however, that research
workers have called these instruments tests of
general intelligence and that, granting that they
measure intelligence after a fashion, they still do
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not include tests of enough abilities to be given the
descriptive term “general.” In considering this
objection, it may be well to repeat our definition
of intelligence. In a previous chapter (Chapter
I) intelligence was defined as “ the capacity of an
individual to adapt himself to a new situation.”
It may be thought of as specific or general. A
general capacity may make it possible to meet a
specific situation wisely; a general capacity may
be made up of specific capacities. A general in-
telligence, then, is the total of all specific abili-
ties.

Now the composite test mentioned above in-
cludes the testing of but seven abilities. Abili-
ties not tested by such a test are innumerable.
Each is as much a part of general intelligence as
are those which appear in the test. If they are
not tested, general intelligence is not tested. Has
the test, then, tested intelligence at all? It has,
in two ways: (i) it has tested intelligence by test-
ing integral parts of it; and (2) it has tested intel-
ligence by presenting new situations and testing
the capacity of the individual to adapt himself to
them in such a way that the amount of adapta-
tion possible and accomplished may be measured.

It would seem, then, that there is little, if any,
difference between the trait psychologists have
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chosen to call “intelligence” and the trait for-
merly called “brightness.” If the two traits are
not identical, it is because they were evidenced in
different ways. In securing the earlier descrip-
tion the school child employed many media, such
as personality, attitude, effort (often simulated),
deportment, constancy in habits, the background
of family, social environment, etc. In securing the
later description the standardized test has been
utilized. Because the standardized test has been
given and scored each time in as nearly the same
way as has been humanly possible, there has been
little opportunity for the child to employ means
other than actual performance under “con-
trolled” conditions. The difference, then, seems
to be that “brightness” is a term based on one or
a series of personal judgments, while “intelli-
gence” is a term founded on the results secured
by “ standardized” measuring instruments.

Carefully analyzed, these standardized meas-
uring instruments, intelligence tests, have many
characteristics in common with standardized sub-
ject tests. The computation problems in the
National Tests and the reasoning problems in the
Terman Group Test bear a close resemblance
to those included in some of the better-known
standardized arithmetic tests. The tests of gen-
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eral information are usually composed of items
taken from the subjects of history, household
arts, manual training, nature study, literature,
geography, music, arithmetic, agriculture, physi-
ology, and physical culture, or the more abstract
phases of these. Word-meaning tests and sen-
tence-meaning tests are adapted from the sub-
jects of reading and language. The ability to
follow directions is involved in all standardized
subject tests, while several subject tests involve
the ability to make logical selections. Even the
ability to reorganize mixed sentences is tested by
an instrument for measuring ability in language.

The intelligence tests for groups as we now
have them, and as we are likely more and more to
have them, seem to represent a combination of a
number of standardized subject tests. The lat-
ter, it was pointed out, are designed to measure
graduations of school training or amount of prog-
ress in the various subjects studied. “Mental
tests,” says Colvin, “are possible when based on
elements involving the common experiences of
those tested.” The same is true of subject tests,
and it is possible to go just as far in inferring dif-
ferences in native endowment when differences in
the attainment of individuals are noted. The in-
telligence test, as it has been organized, certainly
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does measure amount of school experience. This
is witnessed on all sides, and was especially evi-
dent in the results of Army Alpha in which uni-
versity and college students registered the highest
scores. This does not argue, however, that sepa-
rate subject tests may be substituted for group
tests of intelligence.

What, then, is the chief difference between an
intelligence test and a subject test? It seems to
lie in the fact that the former seems to secure, as
Ebbinghaus stated, a “combination activity.”
It tests, at one time, a series ofabilities developed
in and through the learning process, represented
by the amount and kind ofknowledge and fixed
habits. It may, it is true, test a number of traits
indirectly but these are not represented in the
numerical score made by the individual. The
score represents what the child can do with tests
of arithmetic, reading, language, association, and
general information. These measures can be se-
cured one at a time through the use of subject
tests but they are seldom, if ever, combined in
the same way as the scores from intelligence test
divisions. The total score made by an individual
on a group test is the combined measure of a
number of his specific abilities. It does not in-
clude all of the abilities it is possible for him to ex-
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hibit; it does not even include all of the abilities
developed in the classroom.

This discussion leads to an examination of
those abilities, traits, or characteristics which
have not been tested by intelligence tests.
Thorndike has invited our attention to the fact
that test scores do not indicate how well the sub-
ject “will respond in thinking about a machine
that he tends, crops that he grows, merchandise
that he buys and sells, and other concrete reali-
ties that he encounters in the laboratory, field,
shop, and office ...and how well he will succeed
in thinking about people and their passions and
in responding to these.” In other words, intelli-
gence tests do not measure amount orkind of ap-
titude. Stenquist was among the first to recog-
nize this and his Mechanical Aptitude Test was
devised to meet just such an emergency. Other
tests of this character are the Wilkins Prognosis
Test in Modern Languages and Thurstone’s Voca-
tional Guidance Tests, the latter series being de-
signed to test for potential ability in engineering.

So far little has been accomplished in the meas-
urement of adult intelligence and the types of
intelligence developed without the help of class-
room guidance. The farmer referred to in a pre-
vious chapter (Chapter I) is classified in both
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divisions. Before judgment can be passed upon
the amount and kind of his intelligence, he must
be measured by an instrument which is not con-
fined to the measurement of school training.
The intelligence scores made by soldiers in the
American Army were used in their classification
by previous occupation, and certain conclusions
were drawn which have since been found to be
untenable. The scores did not represent, as was
claimed, the types of relative intelligence exhib-
ited by men in certain trades and occupations,
but, to the contrary, gave only evidence of abso-
lute intelligence as measured by a test of school
training and its influence on mental ability.
Murchison, in an excellent study of the intelli-
gence of college students as compared with the
intelligence of criminals, utilized Army Alpha in
much the same way and, in both series of exami-
nations, secured only measures of school training.

Terman has included in his Stanford revision
of the Binet Scale a few tests of adult intelligence,
but they have not been as extensive or as difficult
as is desirable and he is engaged in extending
them. He is also extending his scale in the other
direction, in order that he may be able to secure a
measure of the intelligence of children below the
age of three years. By so doing, he feels that
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“more reliable methods of diagnosis at this period
would save a certain proportion of individuals
from mental deficiency.”

Since intelligence tests have either been con-
fined to school examining or have measured only
amounts of school training, little can be learned
from the results about mental inheritance. It
will be remembered that the Binet Scale is pur-
ported to “test native intelligence, not school
knowledge or home training,” but it can do so
only by reflection and through inference. It is
difficult to imagine a situation in which it would
be possible to test for native ability in the abso-
lute. Anthropometric measurements of the new-
born babe can be made with a high degree of con-
fidence. The babe will not change appreciably in
stature while the measurements are being taken.
But how much is his native mental ability altered
by his environment? Who knows? While ca-
pacity to learn may be inborn, intelligence tests
thus far have but measured what the individual
has learned. That the Binet Scale either meas-
ures home training or that a child’s native en-
dowment may include a tendency either toward
normality or deficiency may be inferred from
Terman’s proposal to devise a scale which will
save some children from mental deficiency. Col-
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vin states that “the brightest European child
reared from birth by a group of African Pigmies
would appear as a moron or worse if later trans-
ported to a highly civilized and cultured environ-
ment.” If that is true, mental inheritance is far
from having been measured. Many of our infer-
ences, even, would have to be labeled as incor-
rect.

Looked upon in the light of ultimate success in
measuring relative intelligence, it seems that the
surface has but been scratched. Not much evi-
dence has been produced to delineate racial dif-
ferences, the effects of coaching, the effects of
fatigue on performance, the influence of moral
traits, the place of character qualities and emo-
tion and will, the social adaptabilities of individ-
uals, and those traits listed by Haggerty as “in-
dustry, perseverance, loyalty, and cheerfulness.”
These are all, to employ Freeman’s terminology
in a more extensive manner, “significant compo-
ents of ability.” They have not been tested by
the instruments thus far produced, although be-
ginnings have been made in that direction.

Even if we allow that the individual examina-
tion tests native intelligence only, it must be ad-
mitted that the group examinations test, in the
absolute, nothing more than home training and
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nite task to perform in line with his previous expe-
rience. The degree to which he is able to perform
accurately within the time allowed is expressed
by the total score he registers. If it is under-
stood what has been measured (a few or many
of his abilities), the attempts to measure intelli-
gence will be accepted in the proper light, with-
out the necessity of resorting to the kinds of ob-
scure verbosity referred to at the beginning of
this chapter. Moreover, greater cooperation will
be secured in overcoming the difficulties encoun-
tered in attempting to standardize the instru-
ments.
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THE DIFFICULTIES OF STANDARDIZATION
Perhaps no phase of educational endeavor is
more difficult to write about or more difficult to
discuss in public utterance or in private conversa-
tion than the measurement of intelligence. Be-
fore we measure anything we must know what it
is we are about to measure and be reasonably sure
of the reasons for making such measurement.
That has not been easy in dealing with intelli-
gence because the term itself, representative of a
combination of abilities possessed by human be-
ings in varying degrees, is so difficult of standard-
ization. In the possession of it no two human be-
ings can be exactly alike and no one human being
can have exactly the same amount at two differ-
ent times.

Yet, the problem is with us; it has been started
toward a solution; and it is doubtful whether so
much public interest has been aroused since Dar-
win propounded his theories about the descent of
man. Educational publicists, always keen to
take advantage of a situation which presents a
popular appeal, have not only maintained this in-
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terest but have frequently added to the turmoil
and confusion by seizing the opportunity to pre-
pare new measuring instruments or to join the
ever-growing vanguard of those who have all but
solved this most intricate problem. For a time it
seemed that the result would be that each of these
individuals would solve the problem to his own
advantage. Why not? Each one has intelli-
gence: therefore, each one should know what it is.

It is no wonder, then, that we have had so
many different types and kinds of intelligence
tests. They range from one which tests an abil-
ity that does not exist to one which tests every
ability found to be in any way commensurable.
Naturally, in this rapid and extensive produc-
tion, there would be many which are nothing
short of ridiculous. There is a growing belief
among educational psychologists that no less a
period than three years should be occupied in the
standardization of a group test of intelligence;
yet, as Henmon has pointed out, “many of them
are uncritically and hastily assembled, hurried
into print without norms or standards ... and
often merely rearrangements of familiar material,
selected on the basis of the author’s opinion of
the merits of the component tests.”

In order to temper this headlong haste, the
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Standardization Committee of the National As-
sociation of Directors of Educational Research
has recommended that in the process of the
standardization of a test certain steps be taken.
Those steps, as they apply to the making of intel-
ligence tests, may be listed as follows:

(1) Preparation and selection of material.
Before the material is prepared and selected,

the problem of measurement must be exactly de-
fined. Itmust be determined whether the test is
to be limited to use in some one school division
and, if so, what abilities are to be tested and what
types of material have been found to be the best
for testing those abilities.

(2) Experimental organization of the test and the
instructions for giving the test.

If the test is to include the element of rate of
work, the various items may be of equal diffi-
culty, the rate at which pupils perform to be de-
termined later. If it is to be a scale, an attempt
should be made to arrange the items in order of
difficulty, or to arrange the sections of the test, if
there are several, in order of difficulty. The in-
structions under which the test is to be given
must be clearly defined, but may be altered later
if need arises.

(3) Trial of tentative test to determine value of
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elements, gross validity, reliability, and opti-
mum conditions of giving, scoring, etc.

Those items in the test which are correctly an-
swered by every child and those which are an-
swered by none ordinarily are eliminated, since
they are not a fair test of what a child of a given
age or grade can do. Validity is defined as the
determination of what a test measures, and relia-
bility as the consistency with which it measures
at different times. Time limits may be approx-
imated, as may the directions for giving and cor-
ing.

(4) Final organization of the test.
If it has been found that the test measures

what it is intended to measure, it may be pre-
pared for more extensive use. Usually two or
more forms are prepared, equal in difficulty,
so that the examiner may get a more reliable
measure of intelligence than is possible with one
form.

(5) Final formulation of conditions under which
the test is to be given, scored, tabulated, and
interpreted.

The directions must be precise and not too
long; time limits, if any, must be definitely
stated; scoring keys, in which nothing is left to
personal judgment, must be supplied; and it is de-
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sirable that some instructions be given as to how
the test results may be interpreted.

It will readily be seen that the making of a test
is no simple task. It is common practice, when
the above steps have been taken, to submit the
test and its accessories to experienced test mak-
ers or research workers for an official determina-
tion of its validity and reliability. Authors of
tests frequently have endeavored to establish
norms or standard scores by which the intelli-
gence of pupils generally may be judged, but the
tendency to use local norms, or averages, has be-
come popular and there is less and less objection
to this practice. A test becomes more reliable, or
less reliable, as it is given to larger numbers of
school pupils in various parts of the country.
This accounts for the concentration of publica-
tion in the hands of a few test publishers who
guarantee due publicity.

That standardization of a test may be facili-
tated some test makers and certain writers have
emphasized the necessity of standardizing the
procedure preliminary to giving. The examiner is
warned to familiarize himself with the methods of
examining and scoring, make certain that each
test paper or booklet has been well printed and
that the pages have been cut, be sure that each
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child has been provided with a pencil, a stop
watch has been provided, and that other condi-
tions conducive to successful examining have
been established. Further, the examiner should
practice giving a test before he undertakes the ex-
amination of a group. Failure to do this some-
times leads to errors in inflection, enunciation,
and proper emphasis, and may produce confusion
in the minds of the children as to just what is
wanted. His voice should be strong enough to
carry to any part of the room, but should not be
exercised in such loud tones that the children will
be distracted rather than guided. Those chil-
dren who hear poorly should be given seats near
the examiner.

Since directions for giving and scoring are so
explicit, there would seem to be little opportunity
for securing other than a standard measure of the
trait or ability examined. With a standardized
instrument in the hands of an examiner whose
methods of procedure have been standardized in
advance, how could one but secure a result that
would be exactly representative of the ability or
abilities tested? Yet, it is known that there are
factors, such as auditory and visual acuity of pu-
pils, disturbances and interruptions, the attitude
of the examiner, and certain inapparent physio-
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logical states, that affect the performance of chil-
dren and adults alike.

Thus it is evident that a standard score estab-
lished from the results of a test which has been
given in various parts of the country is of little
value when considered from a scientific view-
point. It is not a standard score at all, but sim-
ply an average which results from the statistical
interpretation of the combined performance of
many children in which the above factors are
operating. Using a figure similar to the one em-
ployed earlier in this chapter, no two examiners
can give the same test in exactly the same way, no
two pupils can take the test under identical con-
ditions, and no one pupil can register two total
scores on the same test identical in what they
represent.

Buckner has shown how extreme or erratic
scores are often produced by group tests, but
Pressey invites attention to factors which affect
the interpretation of results. The latter states
that some of these are: the age-grade situation,
the time of year when the tests are given, the
presence of a large foreign element, the exclu-
sion of other sources of information, and the
inaccuracy with which results are gathered and
tabulated.
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Perhaps the nearest it would be possible to
come to the standardization of a test and its re-
sults would be for the test maker toadminister his
test toall groups examined by it, at the same hour
on consecutive days, and to score all of the papers
by a standard key without assistance. What fac-
tors might creep in then to defeat the purposes of
standardization? The first doubtless would be
the inability of the examiner to determine, with-
out counsel, the relative values of test divisions,
items, and instructions for giving. The second
would be the dissimilarity in consecutive days in
time relationships and atmospheric conditions.
It would be impossible, of course, to keep groups
of children mentally statical until all groups are
examined, and it is to be admitted that meteoro-
logical conditions affect mental status. And the
third, which is not so apparent, would be the ina-
bility of the examiner to score thousands of single
papers without error; his own mental and physio-
logical states are subject to change.

Itmay be objected that this is drawing too fine
a line, that research workers have never hoped to
reduce the operation of testing to such minute
details. Nevertheless, there are those who have
hoped for just such a refinement and, in a few in-
stances, made it known that they are convinced
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such a standardization has been arrived at.
Taking the above argument seriously, there is
nothing much left to do but despair, but it has
not been presented with such a culmination in
mind. These are simply points which must not
be overlooked by those of us who subscribe to the
use of intelligence tests in the solution of school
problems.

To make the thesis clear, the writer may be
permitted to drawfrom his own experiences. He
was one of a large number of soldiers transferred
from various army organizations during 1918 to a
school for the training of psychological examin-
ers. “Intelligence A,” the first group test of in-
telligence, had been revised and shortened into
Army Alpha and the officers in charge of the
school, experienced psychologists, were engaged
in training less experienced men in the art of giv-
ing intelligence examinations. Since this train-
ing extended over several months and since it
was altered from time to time, the men who were
graduated from the school and sent out to other
camps at intervals to act as examiners did not
receive what might have been designated as
“standardized” training. This resulted in the
army test being given in various ways to men
from various walks in life and from various army
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units and, it should be added, under very differ-
ent conditions in different camps.

Having been selected to engage in a work the
procedure of which had in no wise been standard-
ized in the true sense of the term, the writer was
called upon to act in all capacities from fire
builder in the orderly room to chief examiner.
In such activities he was able to observe some of
the discrepancies which arose despite the effort of
psychologists tokeep them down. The examples
are too many to enumerate here, but some of the
things which made the results questionable may
be listed. As indicated above, no two examiners
administered the test in the same way. No two
assistant examiners felt the same responsibility in
helping to preserve order, supply new pencils, or
cause the men to refrain from copying. The ex-
amination was seldom given without interruption
or disturbance. Usually no attempt was made
to locate men with impaired hearing or poor eye-
sight in order to give them an equal chance to
make a good showing. Some men came to the
examining rooms coached in what they would be
expected to do; others came in fear that they
would be given a “brain test” they might not be
able to pass; still others came determined not to
make a good showing in hope that they might
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be discharged from the army. These, and many
other factors, affected performance.

After the examination had been given, the pa-
pers were returned to headquarters, where they
were scored by a detachment usually selected
from a development battalion, men who were in
no wise interested in the task before them and
frequently working under the direction of a non-
commissioned officer whose interest was not
much greater. Training in scoring was not stand-
ardized; even the directions for scoring allowed
for certain personal judgments. Naturally, there
were many errors and much inaccuracy. Even
the final reports sent in to the Washington head-
quarters were not the result of a standardized
procedure, since methods of computing average
scores and coefficients of correlation ranged from
those invented by the local statisticians to the
formulas evolved by Galton, Spearman, and Pear-
son.

No great number of these discrepancies were
due to lack of vigilance on the part of psychol-
ogists. The speed with which the army was or-
ganized and moved caused many of them to
arise. But the biggest discrepancy of all is the
assumption that the test “measured general in-
telligence under controlled conditions.” And
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what may be said of the administration of the
Army Intelligence Scale is applicable in a lesser
degree to those tests which are mutations of it.
The writer has seen many of the same factors
creep in in public-school examining, and the
enemies of intelligence testing have been quick
to seize upon them as articles of confederation
against the attempt to reorganize schools on the
basis of their use.

Put into the hands of untrained examiners, in-
telligence tests are dangerous tools. With trained
examiners, they fail to secure the standard results
sometimes claimed. If Book had been able to ad-
minister personally all of the tests given to high-
school seniors in Indiana, he would have come
nearer to securing a measure of the abilities of a
large group than any examiner who has worked
in the field. The results he reports are among
the most valuable yet accumulated, yet they are
qualified, as he admits, by certain unavoidable
factors. Until we have better ways of eliminat-
ing these factors, the recognition of their pres-
ence is always the better ground on which to take
a stand.

If, as was stated at the beginning of this chap-
ter, no one human being can have exactly the
same amount of intelligence at two different
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times, can the measurement of individual intelli-
gence be so standardized that the intelligence
quotient may be said to remain constant? That
is, will the ratio of mental age to chronological
age remain the same over a number of years?
Terman has produced figures to show that itwill.
Sufficient evidence has not been produced to
show that it will not. But in the attempt to
prove or disprove, these unavoidable factors
which have been mentioned, although present in
a much lesser degree in individual testing, must
not be overlooked.

Just as in the use of the word “intelligence” in
testing for that which some writers have pre-
ferred to call “mental ability,” the use of the
term “standardized” is advisable only in so far as
it defines a type of test resulting from scientific
endeavor. It represents desire and not actual
realization, but the steps that may be taken
toward that realization lead on and on, as in the
case of the straight line or the bell-shaped curve,
to infinity. As has been stated, the work toward
that end has but been begun. That which has
been accomplished has its values. To ascertain
what those values are, in their various applica-
tions, is a task which should not be shunned. It
is the only way to search out scientific truth.
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VALUES ACCRUING FROM THE MEASURING

PROCESS

Unfortunately so much of the work that has
been done in the measurement of intelligence has
been of such impractical character that one is
reminded of William James’s blind man in a
dark room searching for a black cat which is not
there. If a certain American tendency to estab-
lish boards of censorship is carried over into
educational psychology, the time may come
when it will be at least theoretically possible to
proscribe the highly unscientific efforts resulting
from and attributable to unwise use of little
learning and less experience. Such a possibility
has been suggested by the Committee on Stand-
ardization of the National Association of Direc-
tors of Educational Research. Whether or not
such action will ever be taken, certainly the time
is not far distant when the measuring process will
have to be carried on by those sufficiently trained
in the work to understand its various ramifica-
tions.

Courtis, in his work in educational measure-



MEASURING INTELLIGENCE

74

ments, has been forced constantly to combat the
“forces of evil” which tear down what it has
taken months of time and toil to build. In such
work as he has done there is not so much danger
from open criticism and antagonism as there is
from having “the truth you’ve spoken twisted
by knaves to make a trap for fools.” This predic-
ament is all the more noticeable in the measure-
ment of intelligence. There, defeat is not met at
the hands of those who are capable of making
constructive criticism, but rather at the hands
of those who, whether attempting to construct
standard instruments or to use those previously
devised, persist in misconstruing both theory and
fact.

Adding these shortcomings to the difficulties
of standardization, we may wonder why any
attempt should be made to standardize tests and
to measure intelligence. There must be argu-
ments in favor of the development of the measur-
ing process or the movement would have met the
fate of other educational fads and fancies before
it was well under way. Admitting that human
curiosity may have served to extend the interest
in testing for intelligence, a more influential
factor is found in the desire to remould our school
curricula and revitalize our school methods to



VALUES

75

meet the needs arising from the discovery of
individual differences. Important differences
were known to exist before intelligence tests were
invented, but the methods of estimating the “ex-
tent and frequency” of these differences were
never satisfactory, since they possessed modifica-
tions and qualifications about which there could
be no general agreement.

A measuring instrument which is made up of
physical qualitiesor proportions, however limited,
is of much greater value in securing a standard
measure than a sum total of many different judg-
ments. “Stepping off” one hundred yards is
better than estimating the same distance; the
human eye is subject to spatial or geometrical
illusions. Thus, measuring amount and kind of
intelligence by instruments which have been but
partially standardized is better than estimating
amount or kind by the exercise of personal judg-
ments which can give us no standards by which
to proceed. An important value accruing, then,
from the measuring process is that which has
resulted in the improvisation of partially stand-
ardized instruments and the attendant limita-
tion of empirical judgment.

Contributing to the evidence that we shall be
able some day to give a more adequate definition
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to intelligence and that we shall be able to secure
a measure which will be more easily acceptable,
are the two correlative facts that it has already
become possible to measure certain single abilities
satisfactorily and that some of the recent group
tests produced have combined the measurement
of these abilities in such a way that the scores reg-
istered closely approximate those resulting from
individual examinations. Perhaps no one factor
served to make the Stanford-Binet a success
more than that it differentiated mental abilities
and has measured a large number of them. If
the group tests are to possess such powers they
must measure not only a large number ofabilities
but the largest number of abilities it is possible to
include in tests which may be given in a reason-
able time. What will constitute a “reasonable
time” must be determined by the measurement
of some of the factors mentioned in the foregoing
chapter, such as physiological states, the will
to do, fatigue, etc. Some of the more recent
group tests do measure, with considerable result-
ant satisfaction, as many as ten abilities. The
recognition that these abilities do not constitute
the entirety of one’s general intelligence, does not
subtract from the value of what has been accom-
plished in their measurement.
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Again, intelligence tests have made it possible
to classify school children with more assurance
and to bring about a higher degree of fairness to
the individual child. There is no denying the
importance and value of searching out those
minds which are below normal and classifying
them in such a way that they may be trained
away from subnormality. No student of the
measuring process would now contend that this
cannot be done; it is being done daily, and to the
benefit of all concerned. In the measurement of
normal mentalities, in the discovery of individual
differences, and in the detection of certain well-
defined aptitudes, more light is being thrown on
the nature of subject-matter previously offered
and necessary to offerand on methods of instruc-
tion best fitted for average groups. What will
be done in differentiating superior intelligence
from normal intelligence depends to a great ex-
tent upon what it will be possible to do toward
devising measuring instruments sufficiently diffi-
cult to test the higher levels. In that endeavor,
however, much has already been accomplished,
and it is now possible to point with reasonable
certainty to those children who should be in-
cluded in that classification.

The writer feels that if it should be agreed that
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intelligence tests have had no lasting value save
that they have invited the attention of teachers
to individual differences in children, the tests will
still have served a purpose far greater than any
new method or process yet introduced into the
life of the school child. The severest criticisms
of public education largely have been the out-
growth of and have been directed toward the
failure of teachers to discriminate between the
causes which motivate for successful achievement
and those which hinder and deter. Many chil-
dren do not succeed in classroom work because
the work is too difficult orbecause it is not difficult
enough. It can hardly be said that the teacher
has been at fault, unless, of course, she has failed
to utilize all existing agencies to learn the prob-
lems of the individual child.

If the teacher could take the time, there is
nothing discovered by tests of intelligence that
she would not be able to learn about the children
under her instruction. The same was true with
army officers. Given six months or a year an
officer in the American Army could, in acceptable
terms, define and locate the different types of in-
telligence with which he has to deal; he would
know which of his men had the amount and kind
of intelligence needed to become leaders in army
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service and which of them would either not be
fitted to take part in responsible undertakings or
might be trusted with only routine work. But,
in the recent war, time could not be taken for
such detailed study. Men were needed on the
firing line, and in high positions of trust, and
decisions were instantaneous. The army intelli-
gence tests were intended to supply the officer
with such information the day or the week the
prospective soldiers were assigned to him. The
school situation affords a striking parallel. In
the modern system of education, a teacher who
is endeavoring to instruct from twenty-five to
fifty pupils needs a shorter method of ascertain-
ing kinds and degrees of intelligence required to
meet school situations than those she has been
forced to employ. By the use of intelligence
tests, she is now able to secure in a total of five
hours spent in testing and scoring that which,
without the tests, she was not able to secure in
less than five months.

In some instances, intelligence tests have been
used to discriminate between the general mental
abilities of prospective teachers. If it is admitted
that we have not yet been able to measure some
of the factors that go to make up success, we
should be very slow in making assumptions as to
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the value of this procedure. So far, we do not
have the instruments needed to determine which
of these prospective teachers will learn to become
instructors of average ability or above, although
certain fundamental conclusions have been
arrived at and agreed to concerning the cadet
teacher who makes an exceptionally low score.
The chief value in the practice, however, lies in
the fact that prospective teachers are set to think-
ing about intelligence and its measurement.

Not only is the teacher caused to consider the
differences in intelligence among the children she
controls or will control, but all those in any way
connected with or interested in learning and its
outcomes have been set to thinking about intelli-
gence.. The instruments have attracted much
attention and, as all new movements are open
to ridicule, disinterested persons have found the
measuring process an attractive subject for jest
and cartoon. These attacks, contrary to that
which might be expected, react in a favorable
way by assisting the thought processes of those
who might not have been reached in another
manner. Once one has been started to thinking
about intelligence, he is likely to become subject
to a desire for a high degree of it. Thus, we may
see values in that direction.
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There are certain other indirect values. Among
these is the value of having our educational
system so closely inspected that we shall be
compelled to erect new edifices of theory on
foundations of concrete fact. From a personal
introspection, educators have been forced to
turn their thoughts of making education, as
Suzzallo has worded it, “meet the social needs of
a real world.” This would have been possible,
but not so probable, without the development
of the measuring process. It bids fair to bring
about the elimination of the non-essentials and
the substitution of those essentials which have
heretofore failed to find a place in the scheme of
education.

Another indirect value, which at first may not
seem so important, lies in the fact that the whole
discussion has involved so many leaders in educa-
tional thought that we have been enabled to see
more clearly which way to turn and whom to
follow. That leader who seems to have the sanest
views of this most modern of modern educational
movements gains a sympathetic following. In
that connection it is a matter of regret that cer-
tain educators have lost influence through their
apparent inability to comprehend the magnitude
of this movement and to be prepared to take a
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stand. On the other hand, new leaders and new
types of leadership have been developed who
and which may carry us far along this newer
road. In the readjustment, those who do not
see the way clearly and those who are classified
merely as obstructionists will be forced to stand
aside.

A third indirect value accruing from the meas-
uring process is the one which has been produced
by the exposure of charlatans and pedants. The
old popular methods practiced by phrenologists
and “ characterologists ” are gradually losing
favor, although the latter have a small following
from among the illiterate, superstitious, and
obdurate. There is more work to do, however,
since psychological tests have fallen into the
hands of those who prefer to make their living by
advising others how and how not to conduct
their lives. Much harm will be done by these,
since the very magic of the word “psychology”
will attract many of the less informed.

A fourth indirect value is seen in the marked
tendency to think of all related educational prob-
lems in scientific terms. The four steps of scien-
tific procedure employed by research workers
have been followed in detail in the more serious
attempts to measure intelligence. So far they
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have been more applicable to individual exam-
ining where observation, hypothesis, deduction,
and verification are followed in regular order.
As these come to be more closely followed in
group testing, through which larger numbers of
professional workers are reached and influenced,
other educational work, through example, will
become more scientific.

In fact, intelligence testing has made the study
of psychology more scientific in itself. Many
unreliable and useless experiments of the labora-
tory, through the expansion of the latter to the
public schools, have been cast aside, and the un-
intelligible terminology employed in describing
them has practically disappeared. Psychologists
are now dealing with concrete cases where once
they all too frequently dealt with abstract the-
ory. They are now better able to explain the
fundamental rules on which they operate and
are better prepared to withstand the attacks
of the irreconcilables in education and religion.
This is a value of much importance if great good
is to be accomplished by and through intelligence
tests. It is well that such opposition can be met
with right thinking and clarity of expression.

Finally, the chief value, though still indirect,
is the tendency to elevate the general level of
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American intelligence. Thinking about intelli-
gence, what it is, who has it, and in what ways it
may be estimated or measured, cannot be harm-
ful to the people. The case is somewhat anal-
ogous to the attempts to give disabled soldiers
university training. Among these men are many
who have not had the previous training which
makes university work much easier of accom-
plishment. They do not learn easilyand because
of this fact they are frequently not held to the
high standard required of other students with
better advantages. Yet, they are encouraged to
keep trying, for it is felt that they will leave the
university with higher personal standards of
living and will carry with them a social advan-
tage which will make of them excellent citizens.

To get the people to thinking about intelligence
and how it may be trained to higher levels is
a task worthy of the best of publicity agents.
Some of our research workers have been so
busy, either carrying on their problems or de-
vising newer instruments for the measurement
of abilities yet unmeasured, that they seem to
have overlooked a very important division of
their labors, that of convincing the general public
that the greatest asset of a nation is a high level
of intelligence. Those persons interested in the
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elimination of illiteracy cannot carry on this
campaign alone; nor can those interested in moral
education; they should have the assistance of all
those who desire to see the nation reach the stage
where each of its citizens is operating under an
equitable expenditure of his individual mental
ability. Such a campaign would necessitate
some alterations in the statement of aims of
American education. It seems now that those
alterations are bound to come in any event.

Setting the values accruing from the measuring
process against the disadvantage of being unable
to test certain characteristics and qualities plus
the difficulties of standardization, the second
and third elements are outweighed by the first
in a ratio of two to one. Although a group test
of intelligence may be made up of test divisions
which test only schoolroom abilities and which do
not give us an absolute measure of native ability,
and although certain traits and certain special
aptitudes have not been measured and no com-
pletely satisfactory tests of adult intelligence
have been devised, these in no wise compare in
magnitude with the values of testing listed in this
chapter. The same condition holds for the dif-
ficulties of standardization, many of which give
promise of giving way as newer and better
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have been impossible to predict the enormous
progress that would be made in testing in half a
decade; nor is it now possible to predict with
any certainty the great strides that are likely to
be taken within the next five years. The very
American tendency to rid ourselves of the mud
and clay of theory and tradition and to get down
to the hard pan of scientific fact, in which it is
necessary to eliminate all those things which will
be classed as non-essentials, will see the measure-
ment movement through to a finish. What that
finish will be will depend very much on the coun-
sel and guidance of those to whom the making of
our measuring instruments has been entrusted.
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VII
THE MEASUREMENT OF INTELLIGENCE AND

THE AIMS OF EDUCATION i

If intelligence is the capacity of an individual to
adapt himself to a new situation and if we are
trying totrain school children gradually to become
more intelligent, we shall have to take invoice of
the aims of modern education in order to know
whether they represent the criteria from which
we can best proceed. Whether the degree of
intelligence needed shall be evidenced in the
“thoughtful conclusions” of Dewey or the
“abstract thinking” ofTerman, it will likely be
judged on the basis of simpler manifestations.
Doubtless the severest critics of public education
to-day are those persons who have found cause
to decry the apparent inability of teachers to
train the school child to spell correctly, write
legibly, speak articulately, and to perform the
simple operations in the fundamentals of arith-
metic. That these criticisms are not entirely
without foundation has been recognized for a
number of years and, although the indictment
frequently has been too all-inclusive, the de-
mand that something be done to improve the
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situation, i.e., to teach children to be more in-
telligent in the exhibition of these abilities, has
been so insistent that educators have cast about
for a general yet utilitarian aim to which all
teachers might be directed. Expressed in terms
agreed upon, the aim of modern education is to
relate school training to life.

There can be no quarrel with those who ad-
vocate this aim, for it can hardly be said to be
new. It even dates back to primitive peoples,
among whom the young were taught to care for
themselves in the provision of food, clothing, and
shelter, and in protection from attacking enemies.
Their training was related to life in a very direct
manner, and was passed on from generation to
generation. Indeed, their training was life itself,
and only those survived who were able to adapt
themselves to new situations. With the advent
of Oriental education, however, a higher level of
intelligence was needed, for life had become more
complex; labor had been divided and assigned,
and education, somewhat more difficult to im-
part, was largely of a vocational character. As
the centuries passed life became more complex
still, and not only did schools for the training of
the young appear, but books were introduced, and
subject-matter which formerly had been trans-
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mitted as a whole came to be divided into inte-
gral parts, in order that it might be made less
susceptible to change “and ultimately to result
in a body ofknowledge more or less isolated from
the world of active life and regarded by some as
being more valuable on that account.”

With the division of subject-matter, the chief
aim of education in its simpler meaning disap-
peared, and other aims, either as mutations or
expansions of it, arose to take its place. Life was
no longer the comparatively simple problem of
self-preservation, but the youth must be trained
in religion, morality, and citizenship, that he
might become an upright and useful citizen of the
state. In all such training the state or church
had jurisdiction or direct control, but, with the
establishment of democratic forms of government,
subject-matter became more varied and complex.
In a modern democracy a certain fairly well-
defined liberty is guaranteed the individual —

liberty to help make the laws of the land, to share
the rights of property, and, what perhaps is more
important, to engage in whatsoever occupation
he may choose. The right of choice, together
with a further division of labor, has tended to
confuse the issues involved in the methods and
purposes of school training.
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Not unlike theories in one respect, aims are
frequently set up to explain why certain things
have been, are being, and should be done. The
general aim, as it has been expressed, is doubtless
more properly used in an explanation of the thing
that should be done. Worded in simple termi-
nology and giving the effect of having covered
the entire field of modern educational endeavor, it
provides an easy answer to those critics who have
questioned the ultimate purposes of educational
training. Yet, for those who are more directly
concerned with its application, it needs further
analysis, and many attempts have been made to
separate it into its parts and elements. This is
very clearly done by McMurry when he divides
the general aim into four factors “particularly
worthy of acceptance as aims of school instruc-
tion.” These four factors are as follows: (i) the
teacher should inculcate objects in life or purpose
on pupils; (2) the children should be taught to
become constant students of the worth of things
in order to prepare for their more immediate and
future lives; (3) the children should be taught to
organize or systematize their ideas; and (4) the
pupil’s ability to act as a leader, whether in his
own affairs or in the affairs of others, should be
developed.
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These aims are all the explanation of things
which should be done. They are, it will be seen,
but an expansion, an interpretation, of the
general aim. Yet they carry with them other
meanings than those which are likely to be de-
rived from a bald statement of the desire to relate
education to life. Instead of confining the teach-
ing of youth to the preservation of physical life,
it must now include such factors as the acqui-
sition of purpose, the weighing of values, the
development and organization of ideas, and the
cultivation of a spirit of leadership. The demo-
cratic purposes of education are defeated if the
child is but taught topreserve his life by “ making
a living”; his conceptions of modern life outside
the school, as Bagley has shown, will need to be
broader than that.

It is quite likely that such aims are established
with the conception of the average or typical
school child in mind;but some difficulty is encoun-
tered in their application when individual differ-
ences are taken into account. A fact long sus-
pected has been, in the main, established through
the use of intelligence tests — there is a type of
mentality wholly incapable of acquiring purposes,
weighing values, organizing ideas, and cultivating
a spirit of leadership by and through the ordinary
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methods of the classroom. Such a type of mind
presents a problem far removed from that pre-
sented by the normal or super-normal mind and
a different set of aims will be necessary. The for-
mer common practice of attempting to make the
same set of principles apply to each and every
child is no longer acceptable; all children do not
have the same potentiality, and the belief that
any child can be trained to become a genius must
be discarded.

When differences in endowment are considered,
the fourth factor listed by McMurry is but the
expression of an ideal. Much, if not too much,
has been said about education for leadership.
The expression should not be used without quali-
fication. Leadership is as hard to define as in-
telligence, yet he who runs has a conception of it
which is more or less common to us all. The
reader may use his own conception, yet, if he can
in any way rely upon the interpretation of the
normal curve of distribution, not more than ten
to fifteen percentage of any large unselected
group will ever attain positions of leadership.
What was found to be true through measure-
ments in the physical sciences has been found to
be true in the distribution of human abilities.
Intelligence tests have proved this time and
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again, and there is no reason to assume that the
traits we have not yet been able to measure
would be distributed in another manner.

It is possible to cultivate a spirit of leadership
among school children in the sense that those who
successfully complete a period of school training
will, ordinarily, lead those who fail to carry on
that far, but is a child given democratic freedom
when he is trained to a leadership he is incapable
of accepting? Studies of individual differences
have brought out that a proportion (however
much we do not know) of the ability to lead is in-
born. To discover this innate tendency in the in-
dividual child and to apply the aim of leadership
where it will best fit requires keen insight and
delicacy on the part of the teacher. Although re-
cent research has made clear that it is not alto-
gether impossible, except in extreme cases of sub-
normality where mental ability is not sufficiently
developed to meet the average problems of life, as
yet there can be no surety which type of mind will
succeed and which type of mind will fail. Until
it becomes evident just what specific aid and di-
rection should be given, it is important that each
school child be impressed with the idea that he
must go as far toward the top of the ladder as his
capabilities will carry him. Having a positive
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aspect, this will, at the same time, make more
moderate and less sweeping the assumption that
all children can and should be trained to become
leaders.

“The child,” says Snedden, “is educable along
four lines sufficiently distinct to guide our choice
of ways and means: (a) physical; (b) vocational;
(c) social (or moral, religious, and civic); and (d)
cultural (in a somewhat narrow sense of the word,
embracing individual development along lines of
pure aesthetic and intellectual interests for the
ends of personal refinement and satisfaction).”
The child who is physically able to attend the
public school is capable of being taught the rudi-
mentary habits of hygiene and the proper habits
of play. In so far as the teacher is able to in-
struct him in these habits, just so far is she able
to subscribe to the general aim of preparing him
for life outside the school. Physical strength
without proper development is practically useless
from the standpoint of intelligent behavior, and
it is not likely that too much care will be exercised
in the child’s physical preparation for the strenu-
ous activities into which he will probably go.

The child who is physically and mentally ca-
pable of carrying on the work of the primary
grades can be taught the simpler projects pro-
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posed in modern school practices, but his voca-
tional education will depend upon his capacity
for growth which may or may not exhibit marked
limitations before the period of adolescence. As
individual differences have come to be more and
more emphasized, the field of vocational guid-
ance, and particularly that phase of vocational
guidance known as pre-vocational training, has
become more complicated, and it has been next
to impossible to formulate definite standards of
procedure for the vocational training of youth.
Terman, on the basis of what he has learned
through the use of intelligence tests, recommends
that vocational training and vocational guidance
should begin as early as the fifth grade of the ele-
mentary school, but that the latter should always
be preceded by educational guidance. He states
further that “mentality of eleven years is ample
for ordinary kinds of unskilled labor, and many
of the semi-skilled trades are within the reach of
those who test a year or two higher.” These de-
ductions are made as the result of certain studies
made in connection with the use of the Stanford-
Binet and, while it may be admitted that the in-
dividual examination has certain predictive val-
ues, it must be remembered that group tests of
intelligence have not been so refined that we can
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predict with certainty the type of occupation to
which the child may aspire with profit.

Social and cultural training are not so tangible
as physical and vocational training. The child’s
physical condition is under daily observation,
and his vocational proclivities from day to day
may be discerned with a reasonable amount of
accuracy. But what social inheritance will be
of greatest benefit to him, and what attempts
should be made to bring about his personal re-
finement, have not been generally agreed upon.
Precept and example are still to be considered
as important factors, but it is not without the
bounds of prophecy to surmise that we shall have
scales and tests for themeasurement of social and
character traits which will cause us to modify
our aims once more.

In its outline of the aims of education as they
may be applied to the secondary school, the
Commission on the Reorganization of Secondary
Education of the National Education Association
includes as the second aim the “ command of the
fundamental processes,” which are termed “tools
of intelligence and culture.” “Much of the en-
ergy of the elementary school,” states the report,
“ is properly devoted to teaching certain funda-
mental processes, such as reading, writing, arith-
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metical computations, and the elements of oral
and written expression. The facility that a child
of twelve or fourteen may acquire in the use of
these tools is not sufficient for the needs of mod-
ern life. This is particularly true of the mother
tongue.” This report supports the writer’s con-
tention that so far as the school pupil is concerned
classroom abilities are but subsidiary parts of
general intelligence and that, by the use of intelli-
gence tests, we have but measured in a scientific
way the results of training, recognizing at the
same time that native ability is present in all ex-
hibitions of intelligence. Further, it shows that
educators admit to serious consideration the crit-
icisms offered by those outside the public school.

Considered collectively, the aims of education
make evident the desire of educators to determine
both the practicable and desirable in life. The
aims of intelligence testing are directed toward
the same ends. If either set were carried to frui-
tion, a complete reorganization of instruction
would be necessary and a course of study for each
child would be the logical result. However, the
variables encountered in the practical conduct of
life make the desirable impossible of standardiza-
tion. Further, the steady increase in enrollment
resulting from the demand that education be sup-
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plied to all the children of all the people makes
such reorganization impractical pedagogically
and administratively.

The teacher may find herself somewhere be-
tween these two sets of aims until they have been
resolved into one. She will be told that individ-
ual differences must be sought out, but that in-
dividual instruction is not possible in a class of
normal size. She will be told that she should
train her pupils to become leaders, but that there
are only a few who are capable of leadership.
She will be told that all school children should be
trained to become more intelligent gradually,
but that there are those in whom acquisition of
intelligence is impossible. Caught between the-
ory and fact, she will be wise indeed if she is able
to reconcile the two and resolve them into a pro-
gram of action. But she it is to whom the “ tools
of intelligence and culture” have been entrusted;
the use she makes of them will be reflected in the
general level of mental ability of the American
people.

With the introduction of scientific methods
into education, the modifications which society
works out are mirrored in the subject-matter and
methods of the classroom. The demand that
children acquire facility in the use of classroom
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tools has made it imperative that certain tenta-
tive standards be set up to which instruction may
be directed. There is now rather general agree-
ment on the list of words the child will need to
know how to spell, on the types of arithmetic
problems he will need to know how to solve, on
the quality of handwriting required of the typical
citizen, and on the extent of vocabulary necessary
to articulate intelligible speech. All this indi-
cates progress; it is a definite and comprehensible
approach to the general aim of education.

If the teacher is conscious of changing modes of
living and changing conceptions of education,
she, in a great measure, will be able to fulfill the
desire to correct and extend the knowledge, hab-
its, feelings, and attitudes of the children she is
called upon to instruct. She will need to know,
however, how children learn, how such learning
is being, and can be, measured, and how it can
best be developed. Her acceptance or rejection
of some of the newer practices in education will
depend very largely upon her knowledge of these
things. Certainly her mind should not be closed
to the newer practices, nor is there reason why
she should accept them unwittingly and unpre-
pared. If the facts secured through the measure-
ment of intelligence are strong enough to stand
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alone, they are likely to demand a part in the ad-
vancement of education. In that event the aims
may be redirected and, since she must follow
them if she is to be successful, she should have a
voice in their restatement. It is she, after all, who
will help most to determine values in the measur-
ing process and, through a discriminating atti-
tude, she will be able to recognize those things
which are democratic and those which are un-
democratic in modern education.
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VIII
THE MEASUREMENT OF INTELLIGENCE AND

DEMOCRACY IN EDUCATION

Part of our educational world seems to be fairly
equally divided between those who believe that
“scientific study and control of the child would
not be right” and those who would put our com-
plete educational program on a scientific basis.
The latter class is again divided between the
biologists and psychologists and their respective
followers. The failure of these two schools of
scientists toagree in such questions as the relative
strength of hereditary and environmental forces
has prevented them from securing additional sup-
port from those who would otherwise have flocked
to their banners. But theirs has been a tremen-
dous problem and they have been forced to carry
on their investigations not only in the face of
obstacles which arise in experimentation but
against the barricades thrown up by those who
are satisfied with existing conditions.

They who would measure intelligence are far
from being satisfied with present conditions.
“The world,” says Steinmetz, “belongs to the
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dissatisfied.” If there were no obstacles the
world would doubtless belong to the psycholo-
gists. But there are obstacles, and they not only
are supplied by the forces mentioned above but
by those who are affected directly or indirectly by
the results of the tests administered. These lat-
ter are the teachers, parents, and laymen, who,
through failure to comprehend the aims and pur-
poses of mental measurement as they are set up
by the saner thinkers in the field, have miscon-
strued the truths they have tried to utterand de-
scribed the entire movement as a “ tale told by an
idiot, full of sound and fury.”

No defense need be made of the exaggerated
claims of those who, through novelty of experi-
ence and background of little training, have read
into the results of intelligence tests not what is
really there but rather what they have hoped
would be there. The tendency of these persons
to classify freely each exhibition of intelligence,
regardless of the factors that have fashioned it, is
not only defenseless but damaging to the more
wholesome and justifiable conclusions. The
writer has shown how much more difficult it is to
measure mental ability than to measure physical
property or dimension, but knowledge of this con-
dition does not seem to have gained access to the
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minds of some of the erstwhile enthusiasts who,
though frequently long on verbiage, are a little
short of perfection in abstract thinking.

Because of this tendency toward false interpre-
tation, those who are none too warm in their
praise of that which has been accomplished by re-
search workers occasionally have felt it incum-
bent upon them to disseminate more or less vit-
riolic attacks upon the movement in general.
Each time this is done by a leader in educational
thought the measurement movement is set back
several years. And this is not so much because
there is no defense for the more worth while de-
velopments in the field, but rather because those
who have been unalterably opposed are grounded
in their unbelief deeper still and those who were
almost convinced are caused to slide back into
misgiving and doubt.

Although our American educational institu-
tions almost from the very beginning have been
founded upon democratic principles, not until the
past ten years have we heard quite so much about
democracy in education. It is a happy phrase
and we, in the long evenings before the fireplace,
are comfortable in the thought that our schools as
well as our other social institutions make it possi-
ble for the individual, no matter from what lowly
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origin, to secure an equal training with him who
comes from a background of better advantages.
In the midst of this thought it is disturbing, if not
distracting, to be told that not all the children of
all the people are capable of acquiring this much
sought for education, that we have set up an ideal
which is not only impossible of attainment but
which will tend to undermine the foundations of
our political and social institutions.

A few years ago, before intelligence tests had
come to be such a factor in the determination of
educational policies, there were other arguments
proposed for the refutation of those offered in de-
fense of democracy in education. It would not
do, it was reasoned, to provide an education for
each and every child brought into the world, for
there are certain tasks which must be performed
by the “uneducated.” If every individual is to
be trained so that he may accept and keep a
“white collar” position, who will do the manual
labor of the world? Certain evidence was pro-
duced to show that it would not be done by “ edu-
cated” persons, and the statistics gathered, such
as those relating to the preferences of high-school
graduates, were, in the main, convincing.

The educational “democrats,” however, met
these arguments by demonstrating that we have
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been and are gradually drifting away from the
necessity of having manual labor performed by
human beings, that science has always provided
newer types of mechanical devices to be em-
ployed as substitutes for human labor, and that,
when the substitutions are made, there has been
no lack of employment of an even higher char-
acter. They contended that, through the edu-
cation of every child, the race would not only be
lifted to a much higher level of intelligence but
that education itself would teach men to provide
the ways and means of making the necessary sub-
stitutions. The resultant elevation of the race, it
was argued, would perpetuate its life.

One may go on almost indefinitely arguing on
one side of this question or the other and get no
nearer to a decision as to whom an education
should be offered than when he first began. Yet
the preponderance of evidence has been on the
side of those who subscribe to democratic prac-
tices. Because democracy guarantees a certain
well-defined liberty, particularly the liberty of
engaging in whatsoever occupation one may
choose, it is easier to say and believe that the only
way this ideal may ever be realized is to throw
open the doors of the public schools to all comers.
And not only shall the doors be thrown open but,
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when the edifice is filled, no child shall be allowed
to escape until he shall have reached an age be-
yond the limits of compulsory training. For we
have so pledged ourselves to this ideal of educa-
tion for the common good that we have placed
laws upon the statute books making education
mandatory, and we are now in the midst of a dis-
cussion concerning how far upward we shall place
the upper limit.

There is much more to be said about this phase
of democracy in education but it need not be said
here, for there are other phases which demand
attention. If we can judge by the surprise ex-
hibited, the psychologists threw a bomb into the
assemblage of educational “democrats” when
they announced that by scientific procedure they
could produce facts to show that all the children
of all the people did not have the native ability
to accept and carry this open-door education
about to be thrust upon them. It was a startling
statement. Why it should have been so is not
clear, since teachers had known since schools be-
gan that there were those who met difficulty in
learning even under the most skillful teaching.
Perhaps they had not realized the import of that
which they knew to be true, since they had fre-
quently been told that all children could be
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taught to learn if proper methods were employed.
In fact, oureducationalsystem has passed through
an evolution of educational method. More than
that, it has made one complete revolution, for
we are back to the problem of the individual-
ization of instruction, where we were when
schools were first established.

The apparent fallacy in the statement of the
psychologists, however, is one which so frequently
accompanies the announcement of a new dis-
covery. Bagley has pointed it out by simply
stating that “the facts were not all in.” The
implication has a familiarityabout it that reminds
one of other scientific discoveries, — those having
to do with*the poles of the earth and the relativ-
ity of the planets. But in the criticism of their
findings, or the statements resulting from their
findings, there is no desire to limit the opera-
tions of science or to prohibit an announce-
ment of progress in experimentation. The mis-
understandings which have grown out of the
earlier delineation of the measuring process
doubtless were due to unfortunate terminology.
Intelligence, or general mental ability, had not
been measured in its entirety, and the announce-
ment that measuring instruments had been de-
vised which would secure a complete measure
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ofgeneral intelligence was, in the least, misleading.
That seems to have been the first important

error. There have been many others, chief of
which is the fact that psychologists, in their en-
thusiasm over the possibility of freeing the schools
from the “educational lockstep,” in some in-
stances recommended and, in others, permitted
persons unfamiliar with the instruments and
their possibilities to employ them indiscrimi-
nately in testing for a function which some of
them have thought to be a structure. This
action is unfortunate and it has had a consequent
reaction — untrained teachers have been told so
frequently that little training is needed in prepa-
ration for the giving of group tests that those of
us who see dangers in such widespread practice
occasionally have been forced to admit to the
untrained that they may proceed, knowing, at
the same time, that they will proceed anyhow,
and doing what little we can to direct them from
a distance. The action has no analogy in the
development of any other science. In the cor-
relative field of medicine, for instance, it is dif-
ficult to imagine physicians and surgeons recom-
mending to those who have not had sufficient
training to recognize an ailment when it appears
the indiscriminate use of instruments for diag-
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nosing amount or kind of physical ailment. Not
only is there great doubt as to whether it is wise
to permit teachers untrained in psychological
measurement to administer intelligence tests but
there isgreat question as to theamount of training
necessary to make the proper interpretations of
results. One but needs to turn to the pages of
some of our educational periodicals to realize
what mistakes may be made in the name of
psychological science, and these are sometimes
the errors of persons who profess to leadership in
these newer investigations.

It is little wonder, then, that those who adhere
so strictly to the theories on which democratic
practices in education are founded have been
astounded. They met the earlier announcement
with not a little nervousness, which was hastily
changed to a feeling of dismay when later reports
came in. So many of the “democrats” had felt
themselves to be in the possession of at least
average intelligence, yet they were confident that
had intelligence tests been employed when they
were passing through the elementary schools
they would have been classed as imbeciles, or at
best, high-class morons. They have passed from
dismay to jesting tolerance,and finally to bound-
less anathematization.
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The result has been that the argument has
changed from a discussion over the necessity of
“ carrying on the world’s work in the usual way”

to a diatribe between the educational “ demo-
crats ” and the psychological “aristocrats.” One
group stands for the generous training of all the
children, the other for the generous training of a
chosen few; one is for a loose construction of the
educational constitution, the other for a strict
construction. That seems to be the main differ-
ence and practically the only real difference be-
tween them. Both groups want the children to
be educated, the former principally by methods
now in use and the latter by methods so revised
that they will care for the individual differences
discovered by tests of intelligence. The first
group agrees with the second that there are values
in intelligence testing that must not be over-
looked, but it refuses to stand quietly by and
accept some of the disconcerting assertions made
by the camp followers in the second group.

In order that we may understand this argu-
ment, it is only fair that both sides be presented.
To do that we shall have to refer to a time before
the argument took on serious proportions. In
March, 1921, Haggerty, one of the leaders in the
development and application of group intelli-
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gence tests, in an address before the National Di-
rectors of Educational Research, said the follow-
ing :

“No claim is here made that our present tests
are finally satisfactory. Sufficient evidence may
be adduced to show that they are not, and that
in behalf of scientific accuracy we must go on im-
proving these tests, reducing the sources of error
and determining the specific uses to which par-
ticular tests are best adapted. The direction
which experimental work should take is fairly
clear; certain of the important methods are
known and important improvements in tests may
be predicted.” And a little further on he adds:
“In noting the progressive use of intelligence
examinations during the past year it should be
pointed out, therefore, that there has also been
a growing recognition of the limitations of intelli-
gence examinations and even of intelligence itself
as a basis for prognosis. At the same time there
have been efforts to supplement the measurement
of intelligence with estimates and measures of the
non-intelligence factors contributing to success.
There is first the effort to find tests for special
aptitudes as a basis for predicting success in par-
ticular occupational fields.”

If these remarks of Haggerty, coming at a time
when we were passing from the extravagant
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claims of some of the army psychologists to the
extravagant claims of superficial workers in the
educational field, had somehow found a home
with all of his auditors and had been transmitted
by them toall of their followers, there would have
been far less need for the virulent attacks which
have followed. It was a very modest claim he
was making for intelligence tests; it is the type of
claim which should have been made when intelli-
gence tests were first devised. It had resulted
from four years of careful deliberation upon and
study of test problems. Terman has conceded
that such deliberation and study is necessary in
the announcement that a detailed treatment of
the data accumulated in his investigation of su-
perior children may occupy several years and the
follow-up work an additional decade or two.

But all research workers are not so conserva-
tive, and there has been considerable “branding”
of certain children as “inferior” or “superior”
on the basis of the first returns of intelligence
tests. Townsend, in February, 1922, registered
objection to this practice in the following words:

A generation or two ago under the influence of
“instinct psychology” we should have said, “Some-
thing is wrong with the school.” Now, under thO
influence of “mental test psychology” we say
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“Something is wrong with the child.” An unsatis-
factory result of the test brands the person as infe-
rior. An adjective which applies only to the result is
applied to the person. An unsatisfactory result is
translated without the slightest hesitation to read
“an inferior child.” This exposes what I have re-
ferred to above as the practical fallacy of our method.
Failure is accounted for in terms of fixed degrees of
ability and our minds are insulated from the concrete
situation.

That this tendency to “brand” a child on the
basis of an unsatisfactory score is not attributable
to methods alone but may be accounted for in the
types of instruments used, is inferred from the
words of Thorndike who, in the same month in
which Townsend’s article appeared, took excep-
tion to certain nefarious practices in the follow-
ing words:

In the elementary schools we now have many in-
adequate and even fantastic procedures parading be-
hind the banner of educational science. Alleged
measurements are reported and used which measure
the fact in question about as well as the noise of the
thunder measures the voltage of the lightning. To
nobody are such more detestable than to the scien-
tific worker with educational measurements.

It was Bagley, however, who, at this same
time, fired the shot that was heard, if not ’round
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the world, at least from the British Isles to the
Hawaiian Islands. In an address before the
Society of College Teachers of Education, Feb-
ruary 27, 1922, Bagley attempted to show “that
the sanction which mental measurements ap-
parently give to educational determinism is
based, not upon the facts that measurements
reveal, but upon the hypotheses and assumptions
that the development of the measures has in-
volved; that these hypotheses and assumptions,
while doubtless justified for certain purposes, are
at basis questionable in the last degree; and that
the present tendency to extend them ad libitum
beyond a very restricted field is fraught with
educational and social dangers of so serious and
far-reaching a character as to cause the gravest
concern” and that “even if the assumptions are
granted, many of the fatalistic inferences drawn
from the data in hand are not justified.”

After quoting an account of a lecture delivered
by a British educator, in which it was stated that
seventy percentage of the children of England
would never develop any more intelligence than
that which should be possessed at the age of four-
teen and consequently further education would
be wasted on them, and from an editorial in an
American educational periodical, in which intelli-
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gence is classed as a possession as inherent as blue
eyes or Roman noses, he proceeds to show that
mentality is “not an anatomical structure, but a
function,” and that in using the I.Q. as a basis
for predicting possibilities of vertical mental
growth the possibilities for horizontal mental
growth have been overlooked. “With the con-
stancy of persistence of the I.Q. still in doubt,”
he states, “the edict has gone forth that, ‘for all
practical purposes,’ it is safe to predict a child’s
future at the age of twelve. It is ‘ safe,’ in other
words, to stamp the twelve-year-old child with
the brand of permanent inferiority. It is ‘safe’
to neglect the broader education of mediocre and
dull children, to let them be satisfied with narrow
specific training that will fit them only for routine
work, and to reserve the higher privileges for the
‘gifted’ children. With his instruments of selec-
tion admittedly faulty, with his measures that
measure something that no one yet has been able
to define, the determinist proposes this policy and
seeks to justify his proposal on the high grounds
of social welfare and especially of social progress.”

Concerning democracy in education Bagley has
the following to say: “If the determinist is right,
the ideal of democracy is wrong; the forces that
have resulted in a democratic social order are
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forces of social involution and not of social evolu-
tion; the educational aims and ideals that have
gone hand in hand with this social involution and
which have assumed the possibility of insuring a
certain kind of equality among humankind, are a
tragic, even a ghastly, mistake.” Later on, he
says:

There is, however, a factor connected with this
matter of “leadership” that merits the most serious
attention. The qualities that make for democratic
leadership, far from being exclusively intellectual
qualities, are not even predominantly so. They are
rather “human” qualities, such as sympathy, tact,
humor, and sociability, and “moral” qualities, such
as integrity, industry, persistence, courage, and loy-
alty. Men and women of average or below-average
mentality may possess these qualities in such abun-
dance that they become leaders inevitably. It is of
the greatest importance that these men and women
be prepared through education for the responsibili-
ties that will devolve upon them.

Before some of the same auditors to which
Bagley’s address was delivered Holmes read a
paper entitled, The GeneralPhilosophy of Grading
and Promotion in Relation to Intelligence Testing.
In it he presented six arguments which he himself
summarized briefly as follows: (i) It may be
granted that tests of intelligence distinguish
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with reasonable accuracy between children with
superior intellectual ability and their duller com-
panions; (2) It may also be granted that segrega-
tion of gifted children is to their advantage by
reason of the fact that they can be taught more
effectively in a homogeneous group; (3) It may
also be granted that such segregation does not
necessarily result in “pushing” the bright chil-
dren beyond their permanent powers of accom-
plishment; (4) The argument against such segre-
gation on the ground of “ democracy” may be dis-
missed; (5) But there is nothing in all this which
proves the advisability of advancing gifted chil-
dren more rapidly through the grades; and (6)
rapid advancement may be justifiable for indi-
viduals, but it is questionable as an administra-
tive policy. In explanation of the fourth argu-
ment Holmes adds:

Democracy will be maintained on the playground
and in the socialactivities of the school. The brighter
children need not be told that they are gifted nor the
others that they are not gifted. To teach bright chil-
dren together is not to separate themfrom their com-
panions who are of lower intellectual endowment.

Approaching the problem from its social ra-
ther than its intellectual implications, Counts, in
April, 1922, wrote that
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we must literally comb the elementary school for
every scrap of superior talent to be found within its
population, and then, utterly regardless of such ex-
traneous considerations as accidents of birth, see to it
that this talent receives the finest training that the
richest society in human history can provide. Along
with this special training must go the inculcation of
powerful social ideals and the development of feelings
of social obligation. Deficiency here must be re-
garded as sufficient cause for the cancelling of supe-
rior educational opportunities.

Returning to the arguments presented by Bag-
ley — he was answered in a brief manner by
Whipple in June, 1922, when he wrote:

We are perfectly willing to admit that we are try-
ing to measure intelligence. We admit that we are
not all agreed as to the precise nature of this capac-
ity, but that is no reason why we may not watch its
manifestations. No psychologist that I know of pre-
tends that we are measuring intelligence directly.
The physicist measures the phenomena of light and
electricity withoutknowing their exact nature. We
cheerfully admit that we measure merely certain
aspects of behavior, and thence infer the existence of
a certain degree of something that can be roughly
designated as “general intelligence.” We cheerfully
admit that many other factors besides thatof general
intelligence do influence the progress of pupils in our
schools. We do try to recognize and allow for the
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operation of these supplementary factors. We con-
tend, however, that our intelligence tests do measure,
with a precision that is surprisingly satisfactory, a
factor which is of the utmost significance for educa-
tional progress.... To say that the psychologists in-
terested in intelligence testing want to or ever will
forever condemn a pupil to a shortened educational
career on the basis of a low I.Q. is a piece of rhetorical
exaggeration.

In setting forth his creed, Whipple adds:
I believe that the real meaning of democracy is

safeguarded in the notion of “ equity of opportunity,”
and if any nation is destined to perish it is that one
which fails to provide the best possible educational
training for those of its rising generation that show
promise of intellectual leadership.

Some of Terman’s statements had been at-
tacked in Bagley’s address, and in June, 1922,
Terman answered Bagley in the Journal of Edu-
cational Research. Among other things he said:

Dr. Bagley admits that vertical growth has its
(predetermined?) limits, but thinks he has won his
argument by showing that the possibilities of hori-
zontal growth are limitless. In making this admis-
sion Dr. Bagley has given away his whole case. Pre-
sumably he is not aware of the fact that this very dis-
tinction was drawn by Binet fifteen years ago and
that it has been especially insisted upon by all psy-
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chologists in the field of individual differences. In
reality it is one of the main arguments in favor of a
differentiated curriculum. The differentiated cur-
riculum allows all the vertical growth of which a par-
ticular child is capable and follows this with spe-
cialized training along horizontal lines. But hardly
has the author admitted the limitations of vertical
growth when, as if realizing that he had admitted too
much, he retracts and argues that the common man
in his daily business constantly grows in power to
deal with abstract problems... . From Galton on
down to Thorndike and Davenport the scientist has
produced a considerable amount of evidence in sup-
port of the hypothesis that one’s mental traits, es-
pecially his intellectual abilities, are pretty largely
determined by native endowment. The hypothesis
may or may not be modified whenall the facts are in,
but by the canons of scientific method it is entitled to
stand until concrete evidence has been adduced to
show that it is false. ...The psychologist does not
propose “ to exclude everyone except the high I.Q.’s”
from the privileges of secondaryeducation, though he
pleads guilty of demanding new types of secondary
education which would be better suited to inferior in-
tellects than is the typical college preparatory curric-
ulum ...the psychologist of individual differences
believes that the one purpose of intelligence tests in
the schools is to aid us in making the most of every
child, the dull as well as the bright. ...If the psy-
chologist can escape the charge of being an enemy to
democracy only by denying his facts, then he must
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admit that he is an enemy of democracy. The
writer, for one, would insist upon a less naive defini-
tion of the term democracy. Certainly any defini-
tion to be acceptable will have to square with the
demonstrable facts of biological and psychological
science.

Bagley’s rejoinder to Whipple appeared in Au-
gust, 1922. In it he showed how that which he
had really intended to say had been misinter-
preted. He says:

I did not characterize the tests as “merely a set
of highly artificial symbols, thrown together on hy-
potheses which are themselves debatable.” I said
that what the tests directly measure is not native
ability but acquired ability; that the interpretation
of the results of the tests in terms of native ability
involves the assumption that educational and other
environmental influences have operated with equal
force upon all individuals compared; and that this
assumption is always questionable except under rare
conditions. ...I did not say that the “ differentiation
of the curriculum and of the methods of instruction”

for pupils with different degrees of learning capacity
is “contrary to the best interests” either of “many
individuals” or of “our national life.” Refinement
of the methods of instruction is, indeed, the greatest
need in the education not only of the normaland sub-
normal, but also of the supernormal; and while, as I
have pointed out repeatedly, the provision of a per-
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vasive common culture is the prime function of demo-
cratic education, this does not necessarily mean an
absolutely uniform curriculum, nor does it preclude
an abundance of differentiation in what may be
termed “non-essentials.”

However, Bagley seems not to have been the
only one whose statements had been misinter-
preted. Dr. Rusk, the British educator referred
to in an earlier paragraph, in October, 1922,
called attention to the fact that he had been mis-
quoted by the paper from which Bagley had
quoted. He says:

Professor Bagley’s attack on those whom for his
own purposes he designates “ determinists,” is but
one more chapter in the old educational quarrel be-
tween initial equality and initial inequality, between
the views that the influence of education is limited
and that it is unlimited... . His fear that the devel-
opments of mental testing threaten the entire theory
and practice of democraticeducation argues a misun-
derstanding of mental testing or the ideals of demo-
cratic education or both. It will indeed be a sad day
for democracy when democratic ideals are incompati-
ble with scientific progress. It is not the democratic
but the conservative like Plato with his caste system
of education that lives in constant dread of innova-
tions in education.... That there are differences in
mental abilities and that these set limits to the influ-
ence of education, have always been recognized by



DEMOCRACY IN EDUCATION

123

practical teachers.... All that the mental testers
have done is to give precision to these differences by
expressing them in percentages. By the use of men-
tal tests, in addition to the usual scholastic tests, they
have broadened the basis of selection of pupils for
secondary education, thus affording children who
have not had the best early educational opportuni-
ties achance of displaying theirabilities — surely not
an undemocratic proceeding.

Bagley’s address, well intentioned as it had
been, seems to have brought forth a storm of crit-
icism from those who recognized themselves as
being among the group he termed “determin-
ists.” His answer to Whipple’s attack has been
noted; he has also answered Terman’s reply; but,
before we pass on to that, it is well to digress in
order to read what President Cutten has to say
about the measurement of intelligence and democ-
racy in education. The reader may judge how
seriously Dr. Cutten has considered the results of
intelligence testing when an extract from his in-
augural address (in October, 1922) is quoted.

It may be interesting to speculate concerning the
effect of mental tests upon the problem of democracy.
If the present hopes and expectations are realized
they will result in a caste system as rigid as that of
India, but on a rational and just basis. We are now
examining children in the public schools, and find all
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ranges of intelligence from imbecility to genius. We
are told that the intelligence quotient of a child
rarely changes, so that we are enabled to tell early in
his life what the limit of intelligence of any person
will be, and in a general way to what class of vocation
he is best fitted, and, to a certain extent, destined.
When the tests for vocational guidance are completed
and developed, each boy and girl in school will be as-
signed to a vocation for which he is fitted, and, pre-
suming that the tests are really efficient, he will in the
future not attempt any work too advanced for his
ability and hence make a failure of it, neither will he
be found in an occupation too elementary for his abil-
ity and hence be dissatisfied. Economically, nothing
could be more desirable. All differences in accom-
plishments or results from that which the intelligence
quotients would indicate would be due to certain
traits of character which intelligence tests do not
measure, viz.: industry, perseverance, thoroughness,
honesty.

One’s intelligence quotient will eventually be
known and persons will be classed thereby. Those of
high intelligence will be directed into lines of occupa-
tion which call for leadership. Those persons will
naturally be placed in the professions, and in leading
positions in industry, commerce, and politics. Each
person will thenbe directed on a scale of intelligence
down to those whose work is of the most routine char-
acter of which an imbecile is capable. But what
effect will this have on our so-called democracy? It
must inevitably destroy universal adult suffrage, by
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cutting off at least twenty-five percentage of the
adults, those whose intelligence is so low as to be in-
capable of comprehending the significance of the bal-
lot. On the other hand, it will throw the burden and
responsibility of the government where it belongs, on
those of high intelligence, and we come back again to
the rule of the aristocracy — this time the real and
total aristocracy. For its own salvation the state
must assume the obligation and responsibility of se-
lecting this intellectual aristocracy, and having se-
lected it see that it is properly trained.

The above quotation is but one of a number
which might have been cited from recent ad-
dresses of university and college administrators.
That the “importance of the I.Q.” has been well
established in the minds of many of these leaders
is plainly evident. But to get back to the discus-
sion between Bagley and the ‘‘ determinists.’’ In
December, 1922, Bagley endeavored to make a
rejoinder to Terman. In this, he again attempted
to throw more light upon the meaning of the
terminology used in his much-discussed address.
After clearing up certain technical differences in
points of view, he concludes with these words:

If it is desirable that there should be more high
I.Q.’s among our effective leaders, thebest way to get
them, I contend, is to educate the rank and file justly
to evaluate and select them rather than to imbue
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these gifted children with the notion that they were
Heaven-sent to lead their dull fellows. Professor
Terman accuses me of confusing “leadership” with
“drivership.” Well, whether the common man fol-
lows blindly or is blindly driven seems to me quite
inconsequential. It is the tacit and nonchalant as-
sumption of necessary and irremediable blindness
that I am calling into question. It is my contention
that the common mind of humanity has already
demonstrated its ability to think for itself; that uni-
versal education can train it to think more clearly
and in larger units — in any case, that universal edu-
cation can give it a common stock of dependable
ideas with which to do its collective thinking — and
that the first and foremost task of education is to do
this job passing well.

I should be remiss if I were to close this rejoinder
without again stating my conviction that mental
tests have made very important contributions to edu-
cational progress. It would be the height of folly for
education not to avail itself of these instruments in
detecting individual differences in learning capacity
whether such differencesbe innate or acquired. My
quarrel is not with the tests, but with the fatalistic
assumptions which are part of their “heredity.”
They derive from Galton, and they are over-bur-
dened with Galtonian tradition. The present-day
determinists repudiate some of Galton’s teachings.
One in particular to them is anathema, although it
seems to me far worthier of survival than others that
they retain. I refer to Galton’s theory that genius
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is eminently well qualified to look after itself —

that it is bound to come into its kingdom in spite
of almost every obstacle short of premature death. I
have a suspicion that Galtoncame pretty close to the
truth here. On the other hand, there is the great
rank and file of common or average intelligence. To
endow the masses with genius is biologically impossi-
ble; but to endow the masses with thefruits of genius
is both educationally possible and socially most prof-
itable. The mental tests will help most if they aid
the teacher in discharging this transcendent duty.
They will render a gratuitous and disastrous disserv-
ice if they encourage in the teacher the conviction
that the illumination of common minds is either an
impossible or a relatively unimportant task.. . . My
own criticisms of the movement were mild as com-
pared with the appalling fallacies and inconsistencies
pointed out by recognized authoritiesin the field itself.

That there is great difference of opinion
among those who have taken part in this discus-
sion is more apparent than real. It is unfortu-
nate that, with all our clever phrases, we are
unable to state opinions with sufficient clarity
that they may be fully and fairly understood.
Doubtless the sympathy of most of the writers
quoted is with the school child as an individual.
The differences, as they seem to the writer, are
those of method. In his reply to Terman, Bagley
quoted Bode in these words:
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The right of the individual to share in the spiritual
life of the race is really the issue. This is the impor-
tant item in any properly constructed program of
education.

What constitutes democracy in education, Bode
has presented himself. He says:

A system is not democratic simply because it is
made available to everybody or because it is admin-
istered without distinction of persons. In a Spartan
scheme of education all are included and all are
treated equally, but it is not democratic because the
individual is subordinated, is made a means to an
end. To be truly democratic, education must treat
the individual himself as the end and set itself the
task of preparing for him that intellectual and emo-
tional sharing in the life and affairs of men which em-
bodies the spirit of the Golden Rule. In proportion
as common interests are permitted to outweigh spe-
cial interests, the individual is becoming humanized
and the successive adjustments of life will be made in
the direction of democracy and in accordance with
the needs of an expanding life.

There is nothing about this view which should
arouse serious objection from the “determinists.”
It agrees with their concepts of “vertical” and
“horizontal” growth. The special interests
they would provide through the differentiated
curriculum are not designed to outweigh the com-
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mon interests. The special training suggested
by Holmes and Counts is not proposed as a sub-
stitute for that previously designed to include
the unfortunately dull. While Terman and
Whipple and Haggerty maintain that they be-
lieve native ability has been measured by intelli-
gence tests, they admit that it has not been meas-
ured directly. The difficulty, then, seems to lie
in the decision as to whether or not certain as-
sumptions and hypotheses are tenable. Town-
send’s attempt to show that branding with
inferiority the child who does poorly on a test
is a practical fallacy is acceptable to Terman,
Whipple, and Haggerty if “all the facts are
not in,” and they have admitted that the non-
intellectual factors which go to make for suc-
cess have not been measured by their instru-
ments.

Thorndike, himself an educational psycholo-
gist and a test-maker, has warned us against the
many inadequate and even fantastic procedures
parading behind the banner of educational sci-
ence. Cattell, who indirectly helped to start
this argument by devising some of the earlier
tests but who has refrained from taking part in
it, states in an unpublished annual report to the
newly formed Psychological Corporation:
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We can at present make certain standard deter-
minations with the same degree of accuracy as the
physician can diagnose a disease or a chemist analyse
a water supply. The army intelligence tests have
put psychology on the map of the United States, ex-
tending in some cases beyond these limits to fairy-
land. However little some of us may like newspaper
and magazine exploitation of the assumption that
psychologists have proved that a mental age of thir-
teen is prescribed by heredity for half theadult popu-
lation, that ninety-five per cent of thepeople are be-
low the average in ability, that clerks have been
proved to be more intelligent than skilled mechanics,
and the like, we may at least hope that this publicity
will ultimately lead to an understanding of the
proper use of psychological tests. Even the preten-
sions of ignoramuses and charlatans may be voices
crying from the wilderness to make straight the way
for psychology.

The assumptions listed by Cattell are among
those which have been attacked by Bagley, and,
in view of the fact that these assumptions are ad-
mitted by psychologists to be fallacious, it is easy
to agree with him. On the other hand, it is not
difficult to agree with Whipple and Terman in
other phases of the argument which they present.
In fact, in the attempt to recount the arguments
presented by both “sides,” the writer finds him-
self in agreement with practically all that has
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been said. Such a state of conviction would
hardly be possible if there were exceeding dis-
parity in the views outlined. In the wholesale
consumption of the “staff of life,” it cannot make
a great difference whether one prefers bread or
rolls. The methods of preparing the school child
for his future life are not so important if the
same end is attained.

Certain statements have been quoted in this
chapter, however, to which the writer does not
wish to lend approbation. The inference made
by Townsend that the mental test psychologist
always concludes that “something is wrong with
the child” when he registers an unsatisfactory
score is not altogether fair. Many instances
have been cited in which psychologists have used
test results to show that there is “something
wrong with the school,” i.e., the school fails to
provide a type of training best suited to inferior
mentality and special classes or special schools
are needed to deal with such inferiority. Some-
thing may be wrong with both the child and the
school, and it is the psychologist’s duty to inform
us of these shortcomings. Townsend may have
had in mind, however, the decrees of pseudo-psy-
chologists, and that is quite another matter.

Again, whether Dr. Rusk did or did not make
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the statement that seventy per cent of the chil-
dren of England would never develop any more in-
telligence than that which should be possessed at
the age of fourteen, such wide-sweeping asser-
tions have been made in America, as Cattell has
shown, and the evidence we have thus far been
able to collect does not substantiate them. Even
Terman, who was included by Bagley among
those who have made assumptions not founded
on fact, has been sixty-eight per cent more con-
servative than that. He says, in this regard:
“Wherever intelligence tests have been made in
considerable number in the schools, they have
shown that not far from two per cent of the chil-
dren enrolled have a grade of intelligence which,
however long they live, will never develop beyond
the level which is normal for the average child of
eleven or twelve years.” This may, as Bagley
has intimated, make it possible to “stamp the
child of twelve with the brand of permanent in-
feriority,” but two per cent is not high, and it is
assumed that Bagley will admit that the number
of subnormals in our schools may reach such pro-
portions.

It depends, however, on the meaning Bagley
would attach to the word “subnormal.” In the
address which aroused so much consternation
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among psychologists, he said: “Men and women
of average or below-average mentality may pos-
sess these qualities (human and moral) in such
abundance that they become leaders inevitably.”
If “average ” has the same meaning as “ normal,”
“below-average” may be thought of as synony-
mous with “subnormal,” and Terman would not
agree that those children who have been declared
to be intellectually subnormal will ever become
leaders. Again, the disagreement lies in the in-
terpretation of meanings. Whipple asserts that a
nation should provide “the best educational
training for those of the rising generation that
show promise of intellectual leadership.” Bag-
ley raises the question as to the method of proce-
dure in locating this “promise of intellectual lead-
ership”; if it is through intelligence tests alone,
he will not subscribe to it, because of the other
factors not measured. Terman does not appear
to be in agreement with Bagley on this point, for
in his answer to Bagley he does not make clear
that he, for one, is considering other factors than
absolute or even relative intelligence. In the sur-
vey in which Terman is now engaged, that of lo-
cating evidences of genius, he specifically states
that he is employing many methods of finding su-
perior talent other than the instruments under



MEASURING INTELLIGENCE

134

discussion. In other words, he is not only meas-
uring intelligence with the tools he has but is at-
tempting to measure these other “human and
moral qualities” listed by Bagley.

President Cutten offers a compromise between
the “ seventy per centers” and the “ two per cent-
ers” by stating that the intelligence of twenty-
five per cent of American adults is so low as tobe
incapable of comprehending the significance of
the ballot. This is a strong statement, but the
speaker does not stop there. He adds that “we
are able to tell... in a general way to what class
or vocation he (the child) is best fitted and, to a
certain extent, destined. When the tests for vo-
cational guidance are completed and developed,
each boy and girl in school will be assigned to a
vocation for which he is fitted.” Nothing could
be much farther from the intention of those psy-
chologists who are constantly engaged in testing
for the intelligence of school children. But it is
the price that is paid for having spoken before
the facts were all in. Many administrators, both
in the higher institutions and the public schools,
have expanded this idea of vocational guidance
through the use of test results until, if it were gen-
erally accepted, we would have nothing short of a
type of Prussian control. Bismarck, in his rule
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of iron, did not exceed these expectations, nor
Thomas More, in his conception of Utopia, these
dreams. Vocational guidance, when interpreted
by the best of psychological authorities, does not
mean vocational compulsion. It is a fact that we
should get straight.

Rusk may well have turned his attention to
President Cutten’s address as a sample of the
Platonic attitude toward an educational caste
system. He is not minimizing the strength of
Bagley’s arguments by inferring that he (Bagley)
is a modern Plato in this one respect. For it was
this type of assumption given widespread public-
ity by President Cutten that Bagley was attack-
ing. Rusk seems to have reached over the head of
Cutten to “get back” at Bagley. The three of
them should be able to form a “vicious circle,”
which, however, is not the desire of those who
want more light on this profound problem.

If we were to select one prominent point on
which there exists a real difference of opinion,
doubtless it would be the question as to whether
intelligence tests measure native ability. Bagley
contends “that what the tests directly measure
is not native ability but acquired ability.” The
writer would amplify this statement to read that
“ the tests directly measure ability acquired in the
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classroom.” What they measure indirectly, such
as native ability and home training, is not
founded on fact but upon assumption. (The in-
dividual tests given to children younger than
school age would, of course, measure ability not
acquired in the classroom.) The words of Whip-
ple and Terman may be interpreted to mean that
they have merely assumed that native ability
is measured, and Bagley would not deny them
the right to assume. Rather, he has sent out a
timely warning that the assumptions of psycho-
logical science must be sound if the psychologists
of individual differences expect the support of
leaders in other divisions of educational endeavor.

Which of the two schools of thought represent
democracy in education in the best way need not
be determined until a definition of democracy is
agreed upon. There is some ground for the “de-
terminist’s” belief that the only real democracy
in education consists in an “equity of opportu-
nity,” the opportunity for growth unlimited ex-
cept by the fact that the possibilities for growth
are known. The child, as Holmes suggests, need
not be told what his limitations are. Bagley
would give the child unlimited freedom to grow
in intellectual power and grace, save for the
limits the social order has already placed around
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him, and at least until the tools employed to
establish his limitations have become more per-
fectly standardized and universally acceptable.

A bird’s-eye view of this absorbing problem is
difficult to obtain. If intelligence, as Spearman
asserts, is a function, and if it is the capacity of
the individual to adapt himself to new situations,
and this “general factor” has been subjected to
measurement by instruments partially stand-
ardized and yielding limited values, are the plans
proposed by psychologists for the reorganization
of schools and the reclassification of school chil-
dren justifiable? Within certain limitations, the
writer holds that they are. They are when it is ad-
mitted that intelligence has been tested in so far
as integral parts of it have been tested. They
are when it is understood that all of a child’s va-
rious mental abilities and some of his “human
and moral qualities” have not been measured by
these instruments, and when these qualities are
included in establishment of standards for re-
classification. They are when the instruments
are administered by persons who understand
them perfectly and who are able to interpret the
results in light of the facts assembled. But they
are not when the instruments are employed to
produce evidence of correlation between elements
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in which there is no relationship; and they are
not when the instruments are employed to make
deductions concerning traits over which the “ con-
trolled conditions” of examining hold no sway.

As an illustration of the last point, there has
been a marked tendency to employ the results of
intelligence tests in occupational analyses. Suc-
cess on an intelligence test requiring performance
with a pencil on paper is, in many instances, due
to what seems to be transfer of training or to
the recency with which the individuals have met
similar situations, which may account for the
hasty conclusion that “clerks have been proved
to be more intelligent than skilled mechanics.”
In announcing the results of the army tests, the
effects of practice were little considered, if at all.
The median intelligence scores of various occupa-
tional groups present an interesting array of fig-
ures. The professional groups, with their supe-
rior amount of school training, examined by an
instrument which tested classroom ability, would
naturally rank much higher than skilled and un-
skilled laborers. Certain advantages to voca-
tional guidance accrue from a knowledge of these
things, but to determine definitely that, because
a school child registers a score equivalent to the
median score of unskilled laborers, he should be
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directed to enter into unskilled labor, or the many
counterparts of such determination, is the boldest
attack on democracy in education America has
yet seen. In all fairness it may be said that such
proposals do not come from the psychologists
quoted in this volume. Rather, they usually
emanate from sources which are highly question-
able, from two classes of individuals — those who
have so little knowledge of the field in which they
work that they are not competent to weigh val-
ues, and those who have set out willfully to un-
dermine the conscientious efforts of scientific
workers. Again, in all fairness, it may be said
that such educational leaders as Bagley do not
belong in either of these classifications.

If we can resolve the various proposals, argu-
ments, and contentions, into a unified whole, de-
mocracy in education will necessarily take into
account these two theses; (i) no child must be de-
nied the right of equality of opportunity until it
has been demonstrated beyond the shadow of a
doubt that he is incapable of profiting by that op-
portunity; and (2) no child must be denied the
right of equity of opportunity if it can be demon-
strated that the administrative program neces-
sary to that equity of opportunity is possible
of achievement. Meanwhile scientists who are
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seeking the truths that would make the dream of
equity of opportunity a reality must face these
truths when they find them and describe them to
the world. There should be no subterfuge, and
no desire to be the first to announce a discovery
unless that discovery is founded upon undeniable
and unquestionable facts. In such event, the in-
telligence movement will grow in power. Be-
cause of its wide appeal, teachers both trained
and untrained in psychological measurement are
likely to employ the instruments of testing. In
that case what we need most is a clearing-house
for interpretation, assumption, and hypothesis.
Right-thinking and clarity of expression will do
more to help us attain the democracy of equality
and equity than confusion of thought and obscur-
ity of meaning will accomplish in a thousand
years.
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