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PREFACE

The preparation of this book has been carried out according to
two fundamental purposes: First, to present that material which
seems to be most useful and relevant to the problems of educa-
tional psychology; and second, to maintain a strictly experimental,
scientific viewpoint in discussing these problems. The result of
these aims has been a considerable reduction in the amount of
space usually devoted in texts on educational psychology to cer-
tain topics such as, instinct, fatigue, and imagery, and the inclusion
of new topics such as tests of intelligence, studying, transference
of training in school subjects, the assignment of marks, and much
of the material in Part IIT which has as yet not found a place in
text-books.

The space devoted to the discussion of instinct has been ma-
terially reduced for two reasons: In the first place, while the in-
stincts are fundamental in human life, too much time has usually
been devoted to their consideration for the amount of direct
benefit gained. The actual use in school work that can be made
of a detailed knowledge of instincts, which in our present stage
of information is largely analytical and theoretical, is relatively
small when it comes to dealing face to face with concrete school
problems. In the second place, a great deal of experimental
and statistical material has accumulated in recent years which is
more immediately valuable in solving the problems of the psy-
chology and pedagogy of learning.

It would have been desirable to include a discussion of the
psychology of more of the high school subjects; but this is impossi-
ble at the present time. The discussion of the school subjects in
Part IIT has been confined to tangible, scientific investigations.
Obviously there is little or no material of this sort on most of the
high school subjects. The consideration of educational tests in
the chapters of Part III is perhaps brief; but a detailed treatment
of the theoretical and statistical principles underlying their con-
struction belongs rather in special treatises. Chapter XII on
How to Study is not altogether satisfactory, because of the scar-
city of definite or substantial material in this field. It was, how-
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viii PREFACE 4

ever, included because the topic is exceedingly important in school
work and because it was hoped that its inclusion would stimulate
discussion of it by teachers and prospective teachers.

I take pleasure in expressing my obligations to the persons who
have assisted me in various ways in the preparation of this book; 1
namely, to Dr. Helen Hubbert Caldwell and Mr. A. O. Hansen, l
who have read the manuscript and offered many helpful sugges-
tions, to Mr. W. R. Ames who has prepared the drawings, and
especially to Dr. C. L. Hull who has critically examined every
portion of the manuscript and has offered many suggestions which
have been incorporated in the book.

. DANIEL STARCH.

MapisoN, WISCONSIN,
October 5, 1918.
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EDUCATIONAL PSYCHOLOGY

CHAPTER 1
PROBLEMS AND SCOPE OF EDUCATIONAL PSYCHOLOGY

What is Education? The problems and the scope of educational
psychology are necessarily determined by our conception of what
education is. If we conceive education to be primarily self-devel-
opment, our problems will be of one sort; if we conceive education
to be fundamentally social adaptation, our problems will be of
another sort. In the former case, education would mean the
complete training of the mental and physical capacities irrespective
of environment; in the latter case, education would mean the
training of those capacities which will adapt the individual most
adequately to the social and physical environment in which he is
to live. For our present purpose it is not necessary to define in
complete detail the aim and meaning of education. It will be
sufficient to state in the simplest terms what education is as a
psychological process.

In the broadest sense, education is the production of useful
changes in human beings.! These changes may be classified into
three divisions: changes in knowledge, in skill, and in ideals.
Through education the child is to acquire useful knowledge; he is
to acquire skill, both motor and intellectual, in the use of his
muscles and in the manipulation of ideas and concepts; and,
finally, he is to acquire the right ideals of life which will actually
function in his behavior. Probably all changes wrought in human
beings which in any sense are educational, fall under these three
heads. Obviously then, education is the most momentous, as well
as the most essential, business of the human race; for the welfare
of the race depends upon education as it depends upon nothing
else.

! Thorndike has defined the purpose of education thus: “The aim of education is, as

we have seen, to change human beings for the better, so that they will have more humane
and useful wants and be more able to satisfy them.” (’r2, p. 52.)

¥raa



2 EDUCATIONAL PSYCHOLOGY

Which changes are useful and which are not is a question that
cannot be answered as easily as it would seem at first glance.
Learning to read or to figure are obviously useful modifications;
but it is not so easy to say whether the study of a given drama, or
the knowledge of certain facts of history, or the understanding of
a certain theory of matter, or ability to read a given foreign lan-
guage, are useful, or sufficiently useful to be included in the com-
mon school, in the high school, or in the university. The term
useful should not be limited narrowly to the things which are
immediately applicable in making a living, but should include
all changes which will broaden and enrich the life of the in-
dividual. :

The Problems of Educational Psychology. In accordance with
our definition, the fundamental problems that we must raise
concerning education are as follows:

1. What changes are to be made in human beings?

2. What are the agencies by which the changes may be brought
about?

3. What are the capacities which human beings possess for
acquiring the changes?

4. What are the most economical methods by which these
changes may be brought about?

The first problem is primarily a problem for philosophy and
sociology. What changes are ultimately to be made depends upon
our ideals of life and our views of society. The modifications
that have been sought by different nations and different sys-
tems ' of education have varied from century to century and
from race to race. The ultimate aims of education sought by
the ancient Greeks or by the medizval monks were very
. different from those sought by the mniodern Americans or
Europeans.

The second problem deals primarily with the value of school
subjects and exercises in bringing about the changes that are to be
made. To what extent will the study of arithmetic, the study of
grammar, or the study of physics or Latin be able to produce the
training that philosophy and sociology dictate? This problem is
partly sociological and partly psychological. It is sociological in
so far as the determination of educational agencies depends upon
the physical and social environment of mankind; it is psychological
in so far as it necessitates a study of mental processes affected or
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brought about by these agencies. This latter phase of the problem
merges into problems three and four.

Problems three and four are fundamentally psychological and,
together with the second phase of problem two, constitute the
main scope of educational psychology. It is a psychological prob-
lem to determine what capacity and equipment human beings
have for acquiring the changes that are to be made. Likewise, it
is fundamentally a psychological problem to discover the most
economical methods of learning. Accordingly, the field of edu-
cational psychology is divided into two large divisions which we
may designate as:

I. The native equipment of human beings;
IL The psychology of learning.

Psychology and Teaching. Methods of teaching rest funda-
mentally upon the psychology of learning. Since the experimental
analysis of learning processes will have to reveal the principles ac-
cording to which the human mind learns, and learns most economic-
ally, it follows that the methods of teaching will have to be based
upon these discoveries. This may be illustrated in the case of
reading. If the child learns to read most economically by the word
method, it follows that the most economical way of teaching read-
ing would be by the word method. Likewise, if a child learns to
spell homonyms more easily by studying them together, or memo-
rizes prose or poetry more readily by wholes than by parts, it follows
that these exercises should be taught accordingly. Evidently the
fundamental principles of teaching must be based upon the psy-
chological laws and principles of economic learning.

Waste in Education. ~ Exact information concerning the proper
procedure in educational matters is exceedingly rare. Definite,
scientific knowledge of the proper methods of learning and teaching
school subjects and of the efficient administration of our schools
is surprisingly small, and the field of educational psychology in its
broadest sense opens up endless problems for the future to solve.
We know relatively little in a scientific way about the learning of
any single school subject. For example, we do not know with any
definite assurance what is the most economical amount of time to
devote to any one of the school subjects. From such investigations
as have been made, we may infer that there is an enormous waste
in our educational practices which is indicated by such facts as the
following: It has been found by recent tests and measurements
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that some schools obtain just as good results by devoting only
one-half as much time to writing as other schools do. Similar facts
have been brought out in the case of reading, arithmetic and other
school subjects. Schools which have devoted as much as 1oo
minutes a weck, or 20 minutes a day, have obtained no better re-
sults than other schools devoting 50 minutes a week, or 1o minutes
a day, to the same subject. If these facts actually represent the
real possibilities, it seems quite obvious that there is an enormous
waste in our schools and this waste is far greater than we realize
until we make definite calculations of the possible saving of time.
If by some means it were possible to save one minute a day for
every school day during the eight years of a child’s school life,
we would be able to save one entire week of school time. If we
could save four minutes a day for the same length of time, we
would be able to save one month; if we were able to save 18 min-
utes a day, we would be able to save one-half of a school year; and
if by more economical methods of learning and distribution of
time we were able to save 36 minutes a day for eight years, we
would be able to save an entire school year. Such a saving is not
impossible; indeed, by a better use of time and more effective
methods of learning, it is highly probable. Eighteen minutes a
day would mean a reduction of only 424 minutes in each of four
subjects; 36 minutes a day would mean a reduction of only ¢
minutes a day in each of four subjects. This time could be de-
voted with greater advantage to other and possibly more advanced
school subjects and school exercises.

The Specific Topics and Problems. In order that we may be
properly orientated with reference to the problems that will be
discussed under the two large divisions of educational psychology,
the following order of topics will be considered:

I The native equipment of human beings.
a. What does it consist of?
b. To what extent does it vary?
1. Among individuals.
(2) In single traits.
(b) In combinations and relationships of traits.
2. At different times of life in the same individual.
3. Between the sexes.
¢. To what extent is it inherited? .
d. How may it be measured?
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II. The Psychology of Learning.

a. The psychology of learning in general.
1. Observation and perception.
2. The rate and progress of learning.
3. Transference of training.

b. The psychology of learning school subjects in particular.
1. The psychological processes involved in each subject.
2. The measurement of ability and progress in learning

each subject.
3. The most economical methods of learning the material
of each subject.
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PART I
THE NATIVE EQUIPMENT OF HUMAN BEINGS






CHAPTER II
THE INSTINCTIVE ELEMENTS OF NATIVE EQUIPMENT

Reflexes, Instincts, and Capacities. The equipment with
which human beings start in life may be divided into three types
of inherited responses and abilities: Reflexes, instincts, and capaci-
ties. The distinction among these three is primarily one of definite-
ness and degree of complexity. An instinct may be defined from
the neurological side as an inborn neural connection between sense
organ and muscle. It may be defined from the functional side
as an inborn capacity of responding in definite ways under definite
circumstances. These responses are prior to experience and train-
ing, and need not be learned. To close the eyes when an object
suddenly approaches them, to get food when hungry, to strike
when struck, and to be afraid of thunder and of the dark, are illus-
trations of instinctive responses. The reflexive and instinctive
responses are inherited in the sense that there is present in the
nervous system, either at the time of birth or later on as a result
of growth, a set of nervous connections already formed for the
carrying out of a particular action in response to a given situation.
If the child closes his eyes when an object suddenly approaches,
it means that the motor impulses travel from the retina to the
visual center of the brain, from there to the motor center which
controls the movement of the eyelids, and from there out to the
muscles of the eyelids to cause the contraction. In the case of
inherited responses, the connection from the sensory to the motor
centers is already present and ready to operate in carrying out
the action. In the case of acquired responses, such as habits,
these nervous connections must be formed as a result of effort
and trial on the part of the individual.

The difference between reflexes and instincts is largely a differ-
ence of complexity. Both are inherited types of responses. Re-
flexes are simpler forms of reaction usually involving a limited set
of muscles and occurring in response to precise stimuli. The
contraction or expansion of the iris, the closing of the eyelids, the
knee jerk, are illustrations of reflexes. Instincts are complex re-
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