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EDITOR’S PREFACE

Mindful of the cordial reception accorded the Yearbook on Read-
ing in 1925, the Board of Directors has for several years cherished the
idea of issuing eventually a series of yearbooks dealing with the other
basic subjects of the elementary school. At the Dallas meeting of the
Directors, in February, 1927, it was voted to put two hundred fifty
dollars at the disposal of Directors Horn and Judd for the purpose
of arranging conferences between them and Professors G. T. Buswell
and F. B. Knight to discuss the possibilities of a yearbook on arith-
metie, to be published not later than 1930. At the Boston meeting
of the Directors in February, 1928, Professor Knight was appointed
Chairman of a Yearbook Committee on Arithmetic and was granted
a preliminary appropriation of twelve hundred dollars to cover the
first year’s work on this undertaking. At the Rochester meeting of
the Directors in November, 1928, the personnel of the Arithmetic
Committee formally presented by Professor Knight was unanimously
endorsed, as follows: B. R. Buckingham (Harvard University), G. T.
Buswell (Chicago University), J. R. Clark (New York University),
C. E. Greene (Denver Public Schools), R. L. West (State Department
of Instruction, New Jersey), and F. B. Knight (State University of
Towa), chairman. Following the subsequent resignation of Professor
Clark, the Directors approved at their Cleveland meeting in February,
1929, the addition to the Committee of W. A. Brownell (George Pea-
body College for Teachers). At their Chicago meeting in May, 1929,
the Directors placed at the disposal of the Committee for the com-
pletion of its work the additional sum of twelve hundred dollars.

In all, the Society has expended through its Committee ap-
proximately two thousand dollars in preparing and bringing together
in manuseript form the material of this volume. It isa fortunate thing
for the members of the Society that its publications have acquired
prestige and influence such that men of the professional caliber rep-
resented in these pages are willing to devote uncommon amounts of
time and energy to these yearbooks with no reward other than the
approval of their colleagues. As one of the contributors remarked:
“‘If I were asked to set a price upon what I have done as my share of
this book on arithmetic, I would be entirely reasonable if I set the
figure at five thousand dollars.”’



The essential features of the treatment of arithmetic in this Year-
book are so fully set forth in the chapters introducing Part I and
Part IT and in the summaries of the reviewers embodied in the Ap-
pendix that they need not be repeated here. It may be well to men-
tion here, however, that the Committee has eliminated from the Year-
book a considerable amount of material of undoubted value consisting
of comparisons between well-known textbooks in arithmetic with re-
speet to the amount of space devoted to various aspects of instruction
and drill. This elimination arose from the apprehension of the Com-
mittee that such contributions might be construed as propaganda,
however carefully the identity of the texts was concealed. Again,
the Committee decided for several reasons to refrain from recommend-
ing specific details to be observed in the construction of textbooks,
workbooks, and drill exercises or in the conduct of classroom teaching.
It may be felt that these omissions have reduced the practical useful-
ness of the Yearbook to the classroom teacher, but they have surely
been more than compensated by the wealth of stimulating suggestions
that the Yearbook contains for arithmetic supervisors, textbook writers,
and professional students of arithmetic in general.

Another feature of the Yearbook worthy of mention is the incor-
poration along with the report of the Arithmetic Committee of another
report made by a Reviewing Committee whose personnel differs from
that of the Committee that produced the volume. The plan under
which these reviewers operated is explained in the Appendix and in
the editor’s prefatory note to it.

G. M. WHIPPLE.
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CHAPTER 1
INTRODUCTION

I. PURPOSES OF THE YEARBOOK

In this Twenty-Ninth Yearbook of the Society the attempt has
been made to discuss certain crucial problems of arithmetic in such
a way as to bring out the theoretical aspects in so far as our present
knowledge permits, and also to bring out numerous practical applica-
tions which, we trust, will make the discussions useful to supervisors
and teachers. Our attempt has been facilitated by certain circum-
stances among which the following seem outstanding: first, the Arith-
metic Committee, in ten full days of conference, secured the manifest
advantage of frank exchange of opinion; second, the widespread in-
terest in arithmetic made available for our use a large body of written
discussion; third, a reviewing committee received most of the material
in galley form in time to prepare a concluding critical chapter, so
that this Yearbook contains not only discussions by the committee,
but also a deliberate appraisal of these discussions by an independent
and competent group of students of arithmetic.

II. SoME LIMITATIONS

There are certain omissions in this volume which will be recog-
nized immediately by the reader. He will note, for instance, the ab-
sence or the scantiness of discussions directed to several important
aspects of arithmetic. Thus, problems and problem-solving receive
but a partial discussion, because lack of rigorous data permits no
thorough and penetrating discussion at present, and in general, the
main reason for our neglect of certain issues which stand in obvious
need of treatment is the simple fact that there is at present an in-
sufficient amount of consistent scientific findings to furnish a satis-
factory basis for such treatments. It seemed better to remain silent
when discussion could go little beyond the limits of personal opinion.

A second reason for certain omissions arises, in some instances,
from a decision not to proceed beyond general principles to definite and
specific suggestions and detailed directions for classroom procedure.
Several considerations led to this decision. In some cases sufficiently

1



2 THE TWENTY-NINTH YEARBOOK

close agreement on details could not be reached to present them with-
out, at the same time, presenting a minority opinion. Too frequent ex-
pression of minority opinion becomes confusing to the reader. On
the whole, the Yearbook is the expression of unanimous agreement
of the Committee. While, of course, each member of the Committee
has mental reservations about occasional paragraphs in the several
chapters (on the score of pertinency as well as probable truth), the
Yearbook as a whole represents the Judgment of the entire Committee
in the interpretation of available data. An exception to this is, of
course, the concluding chapter, which is the appraisal of an independent
reviewing committee.

Another factor influencing our decision to omit specifics was the
desire of members of the Committee to avoid the promotion of their
own particular interests in arithmetic, which ean be found in print
elsewhere. The Committee believes that the Yearbook does not propa-
gandize any particular course of study, textbook, or type of instrue-
tion. In leaning backward in its effort to aceomplish this purpose,
the Committee may have omitted specific suggestions which would
prove useful to the supervisor or to the teacher. The student may,
however, by using the general points of view presented herein, be
enabled to evaluate specific methods found in materials published
elsewhere.

III. TeE EpUucATIONAL PHILOSOPHY UNDERLYING THE YEARBOOK

Some readers may feel that this Yearbook is too conservative, that
it lacks a bold and daring spirit of progressiveness. There has been
a conscious attempt to avoid the urging of any point of view not
supported by considerable scientific fact. It has seemed preferable
to proceed slowly and on sure ground, to be content with sane and
moderate progress, rather than to expound a theory of instruction
which, though supported by fine hopes and splendid aspirations, has
as yet no basis in objective data. The justification of the contention
of those who feel that the spirit of the Yearbook is not progressive
will hinge on the definition given to ‘progressive.” The changes we
have supported are changes which can be made and held, changes
based on a sober psychology of learning and of human nature, rather
than extravagant changes based on a psychology which in its en-
thusiasm stubbornly refuses to view all the factors involved. The
Committee feels that the treatment of arithmetic in this Yearbook is
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as progressive as modern thinking, courses of study, textbook construe-
tion, and scientific experimentation give it a right to be, and much
more progressive than much of present classroom practice.

The spirit in which this Yearbook was written, while not extreme,
assumes the desirability of a liberal school in contrast to the lock-
step, teacher-driven school of the '90’s. It recognizes the child as the
center of interest. The final criterion of all values is considered to
be the effect any technique of teaching or any content of instruction
has upon the child. The Committee has held in mind, however, that
it is the whole child, not a part of him, which is the reality to be
kept constantly in mind. A child’s present life is but a part of him-
self, and an educational philosophy based upon the assumption that
the present interests, needs, strengths, weaknesses, whims of the child
comprise the sole or dominating aspect of the child will in practice
render but limited service. The child’s future is a part of him. In
a sense, that the child will soon become an adult is a reality of
childhood which must not be forgotten. Further, it is of importance
to realize that the child, whose most precious attribute is ‘soon to
become an adult,’ is destined to live in an actual society, a total en-
vironment, which will be, roughly, the United States between the years
1940 and 1980. The actualities of this total environment are not
likely to be the ideal ones of which we now dream with fondness.
In our more realistic moments we see that the child will be an adult
living his life in terms of needs, duties, responsibilities, successes,
failures, satisfactions, and monotonies very much like our own.

It is not enough to cast education in terms of children’s present
interests and desires alone. A child’s life at the moment is not a thing
in itself, nor is it at all self-sufficient and self-contained. His life is
a continuum; his future is more real than his present. He is essen-
tially an organism which is becoming something other than a child.
Hence the education of the child must be cast in terms of his becom-
ing an adult as well as in terms of his present status. The child
must, of course, learn (and be taught) in ways which utilize the
principles of child psychology, but the aims of his education must be .
influenced by two considerations: (a) his real nature, a potent part
of which is his rapid leaving of his present status and his constant
becoming an adult, and (b) the demands which life will place upon
him to-morrow. These demands are not those of our wishing, but
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those which will exist in the United States in the mnext generation,
many of which can be predicted with reasonable certainty.

Certain educational philosophers seem to slight this reality of the
future. Whether or not these philosophers have this intention, their
pronouncements are interpreted to mean that childhood (having its
own rights as it surely does) should serve the purposes of childhood
only or mostly. The fact that a given unit of material is preparation
for adult living is to these persons no sufficient defense for its inclu-
sion in a child’s curriculum, even if it be adapted to childhood in
accord with good psychology. The aims of the school and the aims
of childhood can be cut loose from adult aims and can be considered
as quite separate from the aims of the future. Aims, as aims, are
thus located in the present rather than in the future. Let the child
eat, drink, and be merry, for to-morrow he will—become only an adult.
A further present tendency which seems to the Committee dubious
philosophy is the attitude of helplessness in predicting the demands
which life will place upon the adult of the immediate future, say, 1940
to 1980. This helplessness is often alleged to be a necessary conse-
quence of the rapid changes now occurring in society. Present society
is changing in its technicalities, but the fundamentals of competent,
and useful living are not changing so rapidly that reasonable predic-
tions of demands a generation or two in the future are either im-
possible or undesirable.

The revolt against the conventional school is a blessing, but it car-
ries with it certain abuses. The Arithmetic Committee feels that a
gradual evolution is more desirable than either a revolution or an
impatient, extravagant attempt at reform. A temperateness in change
may not be quite as thrilling to the philosopher as sweeping radical
changes, but it is better sense.

The philosophy of this Yearbook, then, finds aims in the future
as well as in the present. Tt suggests the desirability of preparation
for adult living and holds it to be evident that a prediction of the de-
mands of the future is feasible to a reasonable and useful degree of
certainty. We should teach, then, those skills, informations, judg-
ments, attitudes, habits, ideals, and ambitions which the child will
find adequate and satisfying to the most important part of his whole
self; that is, to his future adulthood as well as to his present child-
hood. How to teach the child can be separated, in discussion, from
what to teach—and how to teach is fundamentally more a matter of
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psychology based on research and investigation than a matter of
philosophy.

IV. THE PsvcHOLOGY OF LEARNING ASSUMED IN THE YEARBOOK

Theoretically, the main psychological basis is a behavioristic one,
viewing skills and habits as fabries of connections. This is in contrast,
on the one hand, to the older structural psychology which has still to
make direct contributions to classroom procedure, and on the other
hand, to the more recent Gestalt psychology, which, though promis-
ing, is not yet ready to function as a basis of elementary education.

The psychological point of view pervading this Yearbook em-
phasizes the fact that teaching based upon felt needs and interest only
is inadequate. Not that felt needs and interest are lacking in vitality
and importance, but that neglect of other matters (even if the neg-
lect is only by way of inference) weakens effective teaching and learn-
ing to an intolerable degree. Use of all the dynamies of learning,
rather than a use of some and a neglect of others, is the position taken.
In the older school there was an overconfidence in drill—too often so
stupidly administered that it could not possibly effect learning—and
a corresponding neglect of interest and of the significance of the work
to the worker. In short, there was a failure to capitalize the energy-
releasing power of felt needs, together with a very naive view of the
psychological nature of the curriculum. One might suspect that to-
day we are being led by our laudable attention to interest, significance,
and the creation or discovery of felt needs to a neglect of other
dynamies of human learning. We are in danger of slighting the con-
tributions of properly organized practice; we may allow felt needs
to degenerate into whims (often requiring less effort) ; we may con-
tinue (through neglect) to teach subject matter with but a super-
ficial view of its psychological nature. A pedagogy based on a use
of all the dynamics of learning in proper proportion is highly prefer-
able to overemphasis upon a single aspect of learning in one gen-

eration followed by a corresponding neglect of it in the next gen-
eration.

In some quarters it seems the fashion to think that anything that
at all resembles conventional practices is necessarily wrong and vi-
cious. There is almost an emotional antipathy to anything that in
any way reminds us of the kind of schools we attended as children,
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The assumption that children must be unhappy and will develop
frightful personalities if exposed to a pedagogy which uses the prin-
ciples upon which the older schools were based is a sort of inverted old-
oaken-bucket delusion. Many aspects of the older school are, after
all, distinctly good psychology; they are based on correct theorems
relating to human nature. Two instances will illustrate the caution
against a lopsided psychology of learning based solely on interest and
the felt needs of the child:;

(a) A very modern teacher, sure that anything which is conventional
is wrong, decided to allow the curriculum of her first-grade class to be
guided by the wisdom of her pupils. “Now to-day,” she said, “we can
do anything we like to do.” She suggested several possible projects which
were anything but customary school work. Silence followed this at-
tempt to discover felt needs. Finally a child summoned up courage and
said: “I want to learn to read just as older people do.” Should this
teacher keep on trying to find something else to do or should she follow
her philosophy and assist the youngster in his learning to read with a
use of the best techniques of learning at her command?

(b) A third-grade teacher told her class on a certain morning that
they could do anything they wished to do—at the same time waving some
raffia in her hand and having previously laid in conspicuous places equip-
ment for activities of various kinds. A hand promptly went up, followed
by this suggestion: “Let’s do some more drill in long division, so that it
will not be so hard.” What should this teacher do?

The notion that regular school work is or must be essentially in-
tolerable to children is not true. Even skill subjects can be taught,
and often are taught, in ways which are even more than tolerable to
children. A curriculum laid down before the child enters school ean
be lived through with zest and enthusiasm. The ‘going to school’
may, in itself, be an abiding and sufficient project. When an ade-
quate psychology underlies the daily work, many of the eriticisms di-
rected against the ‘orthodox’ school lose their force. Many of the
attacks on the ‘conventional’ school so describe it that the attack is
against a straw man.

Much may be said for the following point of view: What to teach
should be decided by as wise adults as are available for the task, who
will base their decisions as far as possible upon the available body of
objective scientific data. How to teach should be based upon a virile
psychology of learning which uses all the dynamies of learning—
not on the one hand, running to seed, as in the case of the older school,
on dead tasks for the tasks’ sake; and not, on the other hand, de-
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claring a Roman holiday, and becoming concerned only with the factor
of interest. The actualities are such that until we are much more
skillful than we are, the interest value of many moments in school
is not particularly high. But, in spite of this, a total psychology of
learning would, on occasion, defend such moments as moments to
keep on doing the same thing while improving the interest in it, rather
than to avoid doing it altogether. There must be no retreat from the
position that felt needs be utilized, that the tasks be made significant,
that the sustaining effects of interest be earnestly sought and capital-
ized. Further, we must econtinue to seek both inereased knowledge of
the psychology of the subject matter taught (a field quite neglected
by the left wing) and increased skill in the use of such aspects of
learning as are suggested by the phrases: drill, continued effort, abil-
ity to withstand distraction, persistence though momentarily bored,
effort sustained not by rewards at hand but by confidence in values
forthecoming in the future, and the intent to master the matter in
hand as a permanent possession rather than as a temporary accom-
plishment.
: For the Commitiee,
F. B. KnigHT.
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