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THE TEACHING OF PHYSIOLOGY"

By Professor AUGUST KROGH
UNIVERSITY OF COPENHAGEN

I HAVE been engaged in physiologieal research and
in teaching human physiology for about forty years
during a period in which the most astounding progress
has been made, and the subject from being of mainly
academic interest has developed into being of deep
significance for the welfare of mankind.

I wish to contend that the teaching of this branch
of natural science has not kept pace with its increas-
ing significance, that it should be taught to a larger
number of people and in a more eﬂ'ectlve way than is
usual at present.

I am not now concerned with the teaching of physiol-
ogy to the small number of students who are going to
engage in physiological research; they can pick up
their factual knowledge during their apprenticeship,
but I am thinking of all those people who need some

1 An address delivered before the American Academy of
Arts and Seciences, Boston, on May 10, 1939.

knowledge of physiology to order their own lives and
in their respective trades and professions, and my
major contention is that this knowledge should be
imparted mainly in a utilitarian way without any
attempt to cover the whole subject as academically
defined and delimited, but stressing definitely those
parts of it which are most useful from the point of
view of the pupils and therefore most likely to eatch
and hold their interest. I am convinced that at all
stages the active cooperation of the pupils in the
acquisition of this knowledge should be obtained.
Adopting this as my guiding prineiple, I would like
to have the fundamentals of nutrition introduced as a
subject in all lower schools—at least in the ecities.
While it is no doubt true that the instinets of children
could guide them to a right selection of natural foods,
this does not hold at all in the highly artificial environ-
ment in which most children are brought up; and they
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erence or other notation concerning the source of the
material and deseriptive information. The subject
headings of the index are patterned after the biblio-
graphie indices of those using the material. Colored
cards are used for indexing colored slides, white cards
for those in black and white.

Any one wishing a certain slide or one on a. specifie
subject turns to that subject in the card index and
chooses, on the basis of the picture and attached in-
formation, the slide he wants. He may then quickly
draw the slide of that number from the slide file.

The slide file is a numerical arrangement of the
slides in each major subject. The file of this depart-
ment is divided into twelve such major fields. As in
the card index the subjects are indicated by letters,
the slides by numbers. To find slide G-253 one opens
the “geneties” drawer and removes the slide bearing
that number on the “thumb mark” placed on the
upper right-hand corner of the slide as it goes into
the projector.

The slides are filed on edge with the numbers toward
the front of the drawer, in wooden troughs 2 inches
wide by 13 inches deep inside. A white card which
projects slightly above the slides is placed at intervals
of 25 slides and bears the number of the series at
that point. The troughs are made in units of two,
which fit into a 3 x5 inch card compartment. Four
rows of more than 100 slides each can thus be filed
in each of the lower drawers of the cabinet h_olding
the subject index. The bottoms of the troughs are
raised above the bottom of the drawer sufficiently to
raise the slides to the top of the 3 x5 inch compart-
ment. To facilitate removal and handling of slides
the inside depth of the trough is one-half inch less than
the height of a slide.

The negative file is a comparatively inactive file,
since it is likely to be used only for duplication of
slides or for making prints of the slide subject. Vari-
ous methods of filing may be utilized.! A convenient
one has been to cut the film into strips of three nega-
tives each and place them in 3 x 4% inch kraft paper
coin envelopes (“bags”) which are numbered serially.
These envelopes are durable and can be filed in a
drawer of the cabinet containing the subject index and
slides. (Use of the short length of film has not ap-
peared inconvenient in the enlarger or contact printer
used, and when a certain negative is required, unneces-
sary handling of other negatives is avoided.)

The eclerical labor and the printing of photographs
necessary for the subject index is well repaid in a large
collection by the later saving in time required for
finding desired slides and by the fact that several
individuals can use the same collection effectively and
without confusion. Moreover, the experience in this
department shows that slides thus catalogued are
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more extensively used because of the ease with which
the desired material can be found.

‘W. F. LAMOREUX
DEPARTMENT OF PoULTRY HUSBANDRY,
CoRNELL UNIVERSITY

LANTERN SLIDES FROM TYPEWRITTEN
MATERIAL

THE recent note of Carpenter,® under the present
title, on typing or drawing through white carbon paper
onto black paper, to eliminate one step in the photo-
graphic process of making white-background slides is
useful for certain work, but we have found that another
step—that of retyping text material and retracing
diagrams through white carbon paper—can be avoided
by photographing the material from which slides are
to be made onto a contrast grade direct positive film
of the type supplied by the Eastman Kodak Company
in their “high contrast direet positive film.” The re-
sult of using this is a positive film (without having
to prepare a negative) which can be bound between
two standard size slide glasses with a slide mask as
usual, effecting a saving in time of preparation.

CHARLES (. MILLER
BERKELEY, CALIF.
1 SCIENCE, 89: 372, 1939.
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Popular Texts on Physiology

TEXTBOOK of PHYSIOLOGY

The Sixth Edition of this popular book is better
and more practical than any of its former edi-
tions. All the material in the book has been
brought up-to-date. The latest information on
the vitamins, endocrines, digestion, the heart and
blood vessels, ete., is given. Every phase of phys-
iology including the interrelation of each organ
and part with all the others is fully dealt with.
By W. D. ZOETHOUT. 6th Ed. 714 pages,
291 illustrations. Price, $4.00.

FUNDAMENTALS of HUMAN

PHYSIOLOGY —

This is a beginner’s physiology, unfolding the ele-
ments of the subject so that the picture of physi-
ology can be seen and understood easily. The
latest theories and facts, including those on the
Endoerines and Vitamins, make this an ideal text.
An excellent glossary supplies the meaning of
those technical terms that are used. Heavy, tech-
nical expression has been avoided where it is not
necessary. By J. J. R. MACLEOD and R. J.
SEYMOUR. 4th Ed. 424 pages, 108 illustra-
tions, 4 color plates. Price, $2.50.

MAcLEOD’S PHYSIOLOGY in MODERN MEDICINE

This book brings to teachers and students the
viewpoints of teachers in many of the best schools
in America. It ushers in a new day in physiology
texts—physiology having reached the stage where
it can no longer be adequately presented by one
man. It seemed best to bring together in this
book the work of a number of outstanding author-
ities, each capable of doing well one or more sec-
tions—and then to correlate these contributions
into a satisfactory whole. This text stresses the

application of the pure sciences to physiology,
then inculeates general physiological principles,
and finally compares the physiological changes
produced experimentally with clinical manifesta-
tions. Balanced in its discussion of pure physi-
ology in its relation to clinical medicine and sur-
gery this work is a masterful revision of the
pioneer work on clinical physiology. By PHILIP
I. BARD. 8th Ed. 1051 pages, 355 illustrations.
Price, $8.50.

AN INTRODUCTION TO EXPERIMENTAL HUMAN PHYSIOLOGY

The paramount idea in presenting this material
is to enable the beginner in physiology to familiar-
ize himself with the techniques involved in demon-
strating the fundamental phenomena of this sub-
ject. Insofar as possible, experimentation is
placed in the hands of the student. Where praec-
tical, the students themselves are used as subjects
for the experiments. Some of the experiments,
especially those which are operative in nature, are
presented by the instructors in the form of demon-

LABORATORY EXPERIMENTS
in PHYSIOLOGY

The book is divided into two parts, the first deal-
ing with experiments in Biophysics, the second
being devoted to Biochemistry. Short interroga-
tive remarks focus attention of the worker on the
basie principles involved in the various procedures.
By W. D. ZOETHOUT. 2nd Ed. 256 pages, 95
illustrations. Price, $2.25.

strations. Among the experiments covered are:
Environment and Activity; Antagonistic Action
of Tons; Ciliated Epithelium; Bones and Joints;
Types of Stimuli; Strength of the Stimulus; Fre-
quency of Stimulation; Stimulation from the Be-
ginning of Aectivity to Complete Fatigue; The
Form Curve of Excised Muscle; The Effect of
Load on Work; and 33 other experiments. By
W. W. TUTTLE and G. CLINTON KNOWL-
TON. 140 pages. Price, about $2.00.

LABORATORY MANUAL for
ELEMENTARY PHYSIOLOGY

The experiments included in this manual of lab-
oratory exercises are planned to demonstrate the
simple, fundamental reactions of the living organ-
ism and the protoplasm of which the organization
is composed. By LALIA V. WALLING and
KEETH SILER. 180 pages. Price, $1.50.
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