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THE CHANGING VALUES OF SCIENCE!

By Dr. R. C. WALLACE
PRINCIPAL OF QUEEN’S UNIVERSITY, KINGSTON, ONTARIO

THERE is no need to elaborate the assertion that
changes of emphasis are taking place in our time in
the values of science. This has been a matter of per-
ception and of observation. Men whose responsibility
it is to make contributions to the advancement of their
own fields of science have felt the change. Others who
are not scientists have spoken about it, and have not
infrequently misunderstood its meaning. It is a
formidable task to endeavor to interpret the changes
which are taking place, more particularly because we
are in the middle of the current. We have not a posi-
tion of objective independence. . But it is of value to
the speaker at least, whose day-by-day thinking is per-
foree confined to the field of educational values, to
clarify in his own mind the shift in emphasis and in

1The Maiben Lecture delivered at the meeting of the

American Association for the Advancement of Science,
Ottawa, June 30, 1938.

meaning which science, as a tool of thought, is ex-
periencing before our eyes. It may not be out of place
to take the occasion of the Hector Maiben lecture,
which you have honored me with the invitation to
deliver, for the presentation of such thought on this
subject as I may be able to place in coherent sequence.

It is, after all, somewhat of a paradox that there
should be any change of attitude in the scientific way
of thinking. So much of the contribution of science in
the last three centuries is a permanent readjustment -
of the thought of mankind and is not subject to change.
The rationalism of the scholastics of the middle ages
gave way under the revolt of the Renaissance, and the
growing demand for facing facts. It was this demand
which led to the development of modern science, and
to its great victories in the exploration of nature and
the harnessing of her forces for the use of man. When
he finished his treatise on the “Prineiples of Psychol-
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the rank method, when applied to the academic case
here considered, fails to satisfy the following postulate,
which may be regarded by many people as a funda-
mental prineiple: :

Postulate of relevancy. The relative position of any
two teams—or the relative position of any three teams
among themselves—ought to be determinable on the
basis of the actual examination-grades obtained by
the members of these teams alone. In other words, in
determining the relative standing of any teams among
themselves, it ought not to be neeessary to take into
account the performance of any econtestants who do
not belong to these teams.

To show that the rank method fails to satisfy this
postulate, we construct the six following examples,
each of which is a hypothetical, but entirely possible,
case. There are four teams of three men each: “team
A” has members Ay, Ay, Ag; “team B” has members
B,, By, B3; and similarly for “team C” and “team D.”
The actual scores obtained by each of the twelve eon-

TABLE 11
Case Case
VII VIII
Ci 99 1 Ci 99 1
A1 98 2
A1 97 2
B:1 95 3
B: 94 3
Az 93 4
Az 92 4
D1 91 5
B: 90 6
B: 89 5
D: 88 6 D: 88 7
C: 87 7 C: 87 8
Bs 86 9
Bs 85 8
D: 84 9
Cs 81 10 C; 81 10
As 80 11
) As 79 11
Ds 78 12 Dy 78 12
B 16 A 17
A 17 B 18

testants, in each of the six cases I, II, ITI, IV, V, VI,
and shown in the table; and the question is, how shall
we determine the relative merits of teams A, B, C, in
each of the six cases?

If we accept the postulate above, the relative stand-
ing of the teams A, B, C, whatever it may be, must
obviously be the same in all six cases, since the actual
grades obtained by the members of these teams do not
vary from case to case. On the other hand, if we
adopt the method of ranks, we see from the table that
each of the six possible orders ABC, ACB, BAC, BCA,
CAB, CBA, is represented by one of the six cases.
The actual scores recorded in the six cases differ only
in the scores obtained by two men, D; and D, ; and yet
the variation in these two supposedly irrelevant items
is enough to upset completely the order of merit among
the three teams A, B, C.

No such ambiguity arises if the sum-of-the-grades
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method is employed. This method gives A 268, B 267,
C 266, thus determining the order ABC.

As an even more striking illustration of the para-
doxes which may result from the rank method, we con-
struet two further examples, VII and VIII, as shown
in the second table. Here there are four teams A, B,
C, D, and the question raised concerns the order of
the two teams A and B. In passing from ease VII to
case VIII every member of team B has improved his
grade, while every member of team A has lowered his
grade. Yet if the method of ranks is adopted, B starts
out higher than A in case VII and then falls below A
in case VIII. The change which has brought about this
reversal of order is due entirely to changes in the
grades of two men, D; and D,, who do not belong to
either of the teams A or B.

This paradoxical situation would not occur if the
sum-of-the-grades method were used. According to
this method we would have A 271 and B 268 in case
VII, and B 271 and A 268 in case VIII, so that the
change in the final order of merit in passing from
case VII to case VIII would reflect in a natural man-
ner the improvement in B’s grade and the deterioration
in A’s grade. )

These examples may suffice to show that if the pos-
tulate of relevancy is accepted, some method other than
the method of ranks must be adopted.

E. V. HUNTINGTON
HARVARD UNIVERSITY
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Harnwell-PRINCIPLES OF ELECTRICITY AND
ELECTROMAGNETISM

By Gavrorp P. HARNWELL, University of Pennsylvania. International Series in Physics. 614
pages, 6x9. $5.00

A thoroughly modern text des1gned for advanced undergraduate or graduate instruction in electricity
and magnetlsm The emphasis is upon the experimental and scientific rather than the mathematical
or engineering aspects of the subject. Veector notation is used and a unification is achieved by the
consistent use of absolute practical units and the electromagnetic approach to magnetism.

Groggins—UNIT PROCESSES IN ORGANICG SYNTHESIS

New second edition. ,
Edited by P. H. Groaains, U. S. Department of Agriculture. Chemical Engineering Series.
740 pages, 6x 9. $6.00

As before, this textbook presents in a systematic manner the principles and problems of the more im-
portant and well-defined reactions in organic synthesis as they are found in actual practice. Every
chapter has been revised and brought into line with current developments.

Maximov—PLANT PHYSIOLOGY. New second edition.

By N. A. Maximov, University of Saratov, U.S.S.R. Edited by R. B. HArvEY, University of
Minnesota, and A. E. MUrNEEK, University of Missouri. McGraw-Hill Publications in the
Botanical Sciences. 505 pages, 6x9. $4.50

This well-known book has been completely rearranged, revised, and brought up to date. Much new
material has been added. The present text is not merely a translation, but a new book based on a
translation of the fifth Russian edition.

Allen—AN INTRODUCTION TO AMERICAN FORESTRY

By SHIgLEY W. AvieN, University of Michigan. American Forestry Series. 393 pages, .
6x9. $3.50 .

This general text for beginning classes offers a clear, accurate, readable, and well-illustrated treat-
ment of forests and how they are made to sustain their services to mankind. Recent developments
and examples of practice, both public and private, are emphasized, and particular attention is given
to forest protection, policy, and administration. The approach is new in its integration of the sci-
entific, technological, industrial, and social aspects of the forest.

Send for copies on apbroval

McGRAW-HILL BOOK COMPANY, INC.

330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2
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Carrel & Lindbergh

THE CULTURE OF ORGANS

CARREL AND LINDBERGH present to biologists and physicians a new method that renders possible the cultivation

in vitro of entire organs and anatomical regions extirpated from animals or human beings. The range of its appli-
cation extends from anatomy, embryology, physiology, and especially endocrinology, to biological chemistry, phar-
macology and pathology. This clearly expressed and complete account of one of the most important scientific
advances of our day should be in every scientist’s bookshelf. i Ilustrated, $4.50

Downey (EDITOR)

HANDBOOK OF HEMATOLOGY

This monumental four-volume work by thirty-eight of the world’s outstanding authorities fills the need for a
comprehensive definitive treatise on the blood. Illustrations, so important in this field, have not been spared,
fifteen hundred being included with fifty superb color plates. Because of its wide scope, appealing to patholo-

* gists, anatomists, zoologists, physiologists, histologists and immunologists as well as all medical clinicians, the Hanp-

Book OF HEMATOLOGY should be available in all scientific libraries. A fully descriptive sixteen page booklet will be
sent free on request to those seriously interested in the work. Four volumes, profusely illustrated, $85.00

McClung (EDITOR)

MICROSCOPICAL TECHNIQUE

Designed for workers in both plant and animal tissue, the second edition of this book is an essential part of every
laboratory’s equipment and an ideal text for courses in the subject. Among the new material presented in the
new expanded edition are directions for free hand manipulation of living material, methods for staining boutons
terminaux, an account of the fused quartz method of illuminating living structure, a description of fluorescent

" microscopy and so on. The book has been written by thirty-four distinguished authorities and edited by C. E.

McCLUNG, Professor of Zoology, University of Pennsylvania. Waterproof binding, illustrated, $8.00
Parker

METHODS OF TISSUE CULTURE

Here is the first comprehensive, authoritative guide to the techniques, procedures and applications of tissue culture.
It contains a description of basic procedures developed and used in Carrel’s laboratory at the Rockefeller Institute
as well as an extensive review of the literature and examples of how the method may be used to advantage in almost
every field of experimental biology as well as the study of tumors and viruses. The author’s qualifications for pre-
senting the material are unique, for, aside from his own contributions to the subject, he has spent three years in
Harrison’s laboratory at Yale, two years with Fischer in Berlin and eight years with Carrel in New York. Besides
its usefulness as a practical manual the logical presentation of the material makes it fill the need for a laboratory
textbook in the subject. With a foreword by ArExrs CARREL. Hlustrated, $5.00

Gesell :

BIOGRAPHIES OF CHILD DEVELOPMENT

From the well-known Yale Clinic of Child Development comes this unique study by ArNorp GeseLL and his asso-

ciates of 84 carefully selected individuals observed from infancy through adolescence. Refreshingly different from -

the usual case reports the aim here is to present objective and demonstrable tokens of human growth which can be
normatively appraised as a contribution to a diagnostic understanding of the mental growth process. Some of the
topics covered are normal, retarded and accelerated mental development, physical asymmetry, glandular and nutri-
tional factors in mental growth, twinship, foster care and adoption. The book will be of immediate practical
interest to a wide audience of psychologists, child guidance workers, endocrinologists, neurologists, psychiatrists and
others. . Published soon, probable price $3.75
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