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ratus may be placed which is rather for gen-
eral and common than for personal use.

A candid examination of these six plans
will, T hope, convince the reader that the
proposed unit-room provides thoroughly
convenient, but not excessive, accommoda-
tions for twenty-four students, and that the
students may be distributed in many differ-
ing ways, according to special needs. It
has not seemed worth while to pursue these
plans further, with a view of showing how
a smaller number of advanced workers could
be disposed. The solution of such a problem
is so simple as not to require illustration.
If such a room is to be used for a collection,
two cases could be arranged along the side
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there are two symmetrically placed wings,
which, building space permitting, can be in-
definitely extended, whenever enlargement
shall become necessary. The second study,
by myself, is merely a modification of the
first: the size of the unit room is 28 x30
feet, one room being drawn subdivided for
assistant’s use ; the main building has been
lengthened in order to provide small rooms
near the lecture hall, and to increase the
distance between the wings 8o as to secure
better light; in order not to increase the
floor space the wings are drawn shorter;
Neither of these studies is to be regarded
as more than a preliminary sketch, which
needs competent revision and modification

251'x 89'

Assislant

wall, and if there are three windows, two
sets of double cases could be placed against
the space between the windows and run into
the room as do the double rows of tables in
the zoology plan.

In conclusion, attention is asked to the
two studies for a floor plan. The first study
is by Professor W. T. Porter,of the Harvard
Medical School, to whose generous courtesy
I am indebted for the opportunity to pub-
lish the plan for the first time. In this
study the unit size adopted is 20 x 30 feet,
but I have Dr. Porter’s permission to state
that he considers 23 x30 feet preferable.
In this study there is a central large lecture
room connected with the main building, and

Leofure Room

by a professional architect before it can
become practically available. They suffice,
however, for the purposes of this article and
to illustrate the construction of a laboratory
upon the. unit system.

CHARLES 8. MINoOT.

HARVARD MEDICAL SCHOOL, BOSTON,
February 18, 1901.

THE NEW YORK STATE SCIENCE TEACHERS!
ASSOCIATION. .

Tee fifth annual meeting of the Aséof—
ciation was held at the University of -Roch}
ester, on Friday and Saturday, December
28 and 29, 1900, about two hundred mem-
bers and others being in attendance. Thﬂa_
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officers for the meeting were Charles Wright
Dodge, University of Rochester, president ;
Albert P. Brigham, Colgate University, vice-
president ; O. C. Kenyon, Syracuse High
School, secretary-treasurer.

After brief remarks by the retiring presi-
dent, LeRoy C. Cooley, of Vassar College,
an address of welcome by President Rush
Rhees, of the University of Rochester, and
the introduction of the president-elect, the
opening address on ¢ The Method of Science
and the Public Schools’ was delivered in
the general session by Professor S. A.
Forbes, of the University of Illinois. The
speaker held that while the methods of
study pursued by the chemist, the physicist
and the biologist in their various fields of
investigation are by no means identical,
there are certain underlying features com-
mon to all, and these may be abstracted
and generalized and called the method of
science. This does not mean mechanical
manipulations of tools or of apparatus of
any sort, but is essentially psychological in
its nature. The study of this method is
the study of the scientific mind while en-
gaged in the pursuit of science. The appli-
cation of the method was illustrated by
descriptions of the mode of procedure fol-
lowed in several recent pieces of investiga-
tion. The paper criticized much of the
present science teaching in the schools as
being unsuited to train the mind of the
pupil in the mental operations of independ-
ent observation, classification, generaliza-
tion, deduction and experiment which are
the essential features of the scientific
method.

The section meetings began on Friday
afternoon. In the section of physics and
chemistry Professor Henry S. Carhart, of
the University of Michigan, gave an address
on ‘ The Place of Physicsin a Liberal Edu-
cation.” As one of the oldest and most
fundamental of the sciences, physics should
have a prominent place in a general plan of
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liberal education; its intrinsic interests
make it attractive to those who study it;
its laws are capable of exact quantitative
statement, and it thus furnishes, with the
reasoning involved, an excellent instrument
of education ; its applications to practical
and every-day life are so numerous and so
important that every intelligent citizen
should have a good general knowledge of
the subject; it ought, then, to be a part of
every high-school course.

Following the paper, Professor Edward
L. Nichols, of Cornell University, described
a number of devices useful for demonstra-
tion purposes in physics. These were (1)
an apparatus for showing, in a semi-quanti-
tative way, the expansion of air at con-
stant pressure; (2) floats adjusted to show
the phenomenon of maximum density of
water; and (3) the torsion balance electro-
meter.

Before the section in biology, Professor
Frederic S. Lee, of Columbia University,
spoke on ‘The Teaching of Physiology in
Secondary Schools.” Dr. Lee advocated a
broader view of the subject than most
teachers in secondary schools possess.
Physiology is the science of the life proc-
esses in all organisms, not merely those
of the human body. As the basis of all are
the vital functions of protoplasm, and of
these the pupil ought to have a clear con-
ception. Plain distinctions should be made
between gross and minute anatomy on the
one hand and physiology on the other, and
only so much of structure should be taught
as will serve to elucidate function ; the
idea of physiology proper must be kept
paramount. Instruction by practical ex-
periments performed by the pupil or, fail-
ing this, demonstrations by the teacher was
urged. The number of good laboratory
manuals suitable for use in seconday schools
now makes such a method entirely fea-
gible. Physiology should follow physics
and chemistry in the curriculum. Teach-
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ers were urged to inform themselves as to
the true status of the alcohol question since
most of the statements in the text-books
are misleading.

In the same section Professor W. J.
Beal, of Michigan Agricultural College,
read a paper on ‘ How shall a Young Per-
son Study Botany?’ The paper opened
with a very interesting account of the
reader’s experience as a pupil of Agassiz
and of Gray—*‘“The work with Agassiz
helped me more than that of any other
teacher with whom I ever came in contact,
and yet no teacher ever told me so little.”
The paper advocated the study of plants
rather than the study of books about
plants ; the examination of many related
species instead of so many isolated ¢ types.’
The use of the compound microscope ought
not to be learned until the latter part of
the course. The formation of an herbarium
was discouraged. The paper contained a
liss of most suggestive and interesting
topics for individual work for beginners.

Professor W. M. Davis, of Harvard Uni-
vergity, addressed the earth science section
on ‘ Practical Experiments in Physical Ge-
ography.” Laboratory work for demonstra-
tion purposes is most important in this sub-
ject, and schools should have proper facili-
ties for it, including sufficient room for prac-
tical work, flat roof for sky observations,
basement room for experiments with earth
and water, as well as an abundant supply
of models and charts. The schedule of
daily work should be so arranged as to pro-
vide for these practical exercises, just as
in physics and chemistry. The exercises
should include the study of the earth as a
globe, the atmosphere, the oceans and the
land. The study of the land must be of a
kind which will lead pupils to understand
what they see in a landscape. Geography
ought to serve some other purpose than the
education of post-office clerks and express
messengers. The study should extend
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through successive school years, and the
speaker suggested that a committee of mem-
bers of the Association plan a course in the
subject to extend through as many years as
seem suitable. Stress was laid upon the
proper training of the teacher. The prep-
aration of local guides for field work was
strongly urged.

The ¢ Significance and Limitations of Na-
ture’ was discussed in the section in nature
study by Professor Stanley Coulter, of Pur-
due University.

Dr. Henry A. Kelly, of the Ethical Cul-

ture Schools in New York City, spoke on

¢ Synthetic Nature Study.’ The object of
nature work is to interest the child in
natural objects and phenomena rather than
to give him definite courses in elementary
science, to develop a sympathetic apprecia-
tion of living creatures and to encourage
habits of observation and comparison.
Too great emphasis is placed upon analysis
in much of our school work, especially in
the object lessons. More attention ought
to be given to synthetic, creative work.
This end may be accomplished by select-
ing for study topics which are naturally
related. Productive results are often ob-
tained by combining nature study with the
work in literature.

After the section meetings a general ses-
sion was held to listen to a discussion of
the question, ‘What does the College In-
structor wish the Scientific Student to
know and to be able to do when he enters
College?’ The speakers were Professors
Nichols and Carhart for physics, Coulter
for biology, Beal for botany, Lee for physi-
ology and Davis for physical geography.
The trend of opinion was to the effect that
unless the student could bave proper in-
struction in methods from a eompetent and
well-trained teacher during his high-school
course, he had better enter college with-
out any previous study of science.

The evening session on Friday was held
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in the new gymnasium at the University.
The members of the Association, faculties of
the University, the Theological Seminary
and the Mechanics’ Institute, members of
the Academy of Science and of the Engi-
neering Society, together with a number of
guests assembled to listen to.addresses by
Professor J. B. Johnson, of the University
of Wisconsin, and Dr. Robert H. Thurston,
Director of Sibley College, Cornell Univer-
sity. The former spoke on ‘ The Scientific
Basis of Modern Industry.” By modern in-
dustry is meant the entire productive activ-
ities of the machine-using nations. Since
the introduction of the steam engine the
world has made more progress than in all
its former history. The steam engine does
as much work in a year as all the men in
the land could do in a century. Without
knowing the real essence of things—gravity,
heat, light, electricity—we can know in
some degree the laws of their action, and
this knowledge is scientific. The effect of
this knowledge has been to revolutionize
industrial methods. Scientific education is
to-day the foundation of all material pros-
perity, hence industrial education on a
gcientific basis should receive the most lib-
eral encouragement. Germany has been the
first nation to recognize the importance of
this work, and now the technical schools of
that country are of the same educational
rank as the great universities. The ap-
plied scientist must be a specialist, and must
be given facilities for investigation if dis-
coveries are to be made which shall extend
our knowledge of the forces of nature and
adapt their actions to human needs.

Dr. Thurston’s address was entitled ¢ The
Citizen, his Schools, his Industries, his
Life.” Dr. Thurston emphasized the in-
creasing need of every citizen to be educated
and to be aided by the State to secure and
maintain the best possible position among
his fellow men, for individual effort alone
avails much less now than when competi-
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tion was less severe. The material prog-
ress of a nation may be measured by its con-
sumption of iron and steel. A better gauge
of advancement is the progress of higher
education as supplementary to that of the
common schools, particularly the develop-
_ment of the modern forms of technical
school and the scientific departments of our
colleges and universities. A comparison
of statistics shows that during the century
just closed there was a parallel advance in
the development of technical education, the
growth of that product of industrial ac-
tivity which represents permanent wealth,
the increase of national wealth, both aggre-
gate and per capita, and the wealth which
is secured by the people as wages. The
larger educational insitutions of this coun-
try now graduate yearly about a thousand
students trained in the . applied sciences.
““The compulsion which has brought about
this immense development of higher educa-
tion has consisted of three main elements :
(1) that ability attained, through increased
and more widely and uniformly distributed
wealth, on the part of the people, to secure
higher education, which always marks such
progress as we have traced in our material
evolution; (2) that constantly growing de-
mand for more generally learned men in
the professions, including now the con-
structive professions; (3) that constantly
growing and increasingly intense demand,
in all industrial vocations, for a scientific
basis for all industries and for highly
trained, learned men in all great enter-
prises and in every system of industrial
production. But all these elements of the
aggregate compulsion rise out of and ac-
company the evolution of the modern in-
dustrial system, which, in turn, is based
upon that progress in civilization through
the work of the inventor, the mechanic
and the man of science, which is giving us
such marvelous accumulations of material
wealth, with all its higher accompaniments
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in the realms of the sciences, the litera-
tures and the arts, fine, useful and es-
thetic.” TFor the past thirty years the
demand for mechanical engineers has been
increasing at a remarkable rate and is
likely to continue. The sciences will more
and more.become the foundation for all in-
dustrial occupations, hence, scientific edu-
cation should be begun in the preparatory
schools, and instruction should be given by
teachers who have received adequate train-
ing. “One great mind lost to the world
through lack of the higher education which
it is capable of utilizing is a more grievous
loss than sunken fleets. * * * One great
exploiter of scientific knowledge counts for
an army, for he makes effective an army,
saves a country from ruin, raises a nation
to previously unimagined heights, confers
the comforts of the highest civilization
upon the people, or gives his fellow men
leadership toward hitherto wunexplored
realms of wisdom, knowledge and oppor-
tunity. The grandest financial expendi-
tures by the state are those which develop
new moral, intellectual and physical forces
for the benefit of the nation.”

After the addresses a reception was given
by the Trustees of the University for the
Asgsociation and guests.

The section meetings were resumed on
Saturday morning. In the section in
physics and chemistry John S. Shearer, of
Cornell University, spoke on the ¢ Relation
between High Schools and College Courses
in Physics.” Struck by the fact that in the
elementary college courses in physies those
students who had received no previous
training in the subject were capable of doing
quite as good work as those who had taken a
preparatory course, the speaker made a care-
ful study of the average standing of the
two groups of students and found that those

in the second stood only about three per.

cent. higher than those in the first group.
Among the apparent causes of this condi-
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tion the following were mentioned: Fora
mule are memorized without any clear
understanding of their meaning; problems
are solved by rule of three as a substitute
for careful analysis ; the student is carefully-
shielded from the real difficulties of the
subject; the idea is too prevalent that
physics pertains only to the clags-room and
the laboratory and has no connection with
actual affairs ; the habit of self-reliance in
testing things by experiment and by deduc-
tion from known laws is not developed. In
a word, poor teaching is at the bottom of it
all.

¢ The Manual Training of Chemistry ’ was
the title of a very practical paper written by
Professor William E. Bennett, of the Roch-
ester High School. The manual training
of the trade school is purely utilitarian., It
aims to develop manipulative skill to the
point of being automatic or reflex, while
in the larger and better sense such training
ghould also stimulate mental activity and
equip the student to cope with unexpected
difficulties. This he can do only if he
understands the reasons for each step in
the progress of his work. Chemistry, with
its delicate operations and manipulations
was claimed to be one of the best disci-
plines to develop the faculties involved.

In a paper on ‘ The Relative Value of the
Qualitative and the Quantitative in Labora-
tory Work,’” Professor W. C. Peckham, of
Adelphi College, Brooklyn, held that the
greater part of laboratory work in physiecs
should be quantitative in character and
that the deductive method of presentation
is preferable in high-school work.

Dr. Henry R. Linville presented in the
section in biology a paper eutitled ¢ The
Framing of a Course in Biology for Un-
trained Minds: a Discussion of Principles.’
The writer stated what he considered
should be the main features of such a
course and described the work planned for
the boys from the ‘East Side’ in New



420

York City, outlining the course of study
and method of work in zoology in the De-
Witt Clinton High School.

¢ Zoology in Secondary Education’ was
discussed by Professor Jacob E. Reighard,
of the University of Michigan. Professor
Reighard held (1) that science teaching in
secondary schools should have for its object
the developing of scientific method (intel-
lectual) rather than the imparting of infor-
mation, and that it should be disciplinary
rather than technical; (2) that biology
does not resolve itself in the final analysis
into physics and chemistry ; that it is a
distinet science with its own principles,
and that its intellectual methods are there-
fore distinctive and different from those of
physics and chemistry; (3) that the intel-
lectual methods of the biological sciences
are like those employed in the historical,
social and other humanistic sciences; (4)
that properly conducted biological work in
secondary schools therefore affords the best
possible training in those intellectual meth-
ods which are of the most value to the
future citizen, for it trains for citizenship ;
(5) that the biological sciences are homo-
geneous, in the sense that there is no neces-
sary sequence of parts, and, aside from
practical considerations, their study may
be taken up at almost any part and pursued
in any order of parts. The paper also
dealt with the question, What biology is it
possible to teach in secondary schools, and
what parts of the subject are of highest
training value?

In the earth science section Professor F.
M. McMurry, of Teachers College, Colum-
bia University, spoke on ¢ Controlling Ideas
in Geography Work in the Grade,” main-
taining that the basal units of geography
ought to be taught far more fully than has
heretofore been the case, that the proper
presentation of these units calls for numer-
ous excursions and the type treatment of
topics, that the latter provides for far more
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frequent and effective reviews than have
been customary, and that there is an ex-
tensive causal sequence in geography, the
beginning point being physiographic and
climatic conditions.

Professor Albert P. Brigham, of Cblgate
University, followed with an address on
‘The Personal Equipment of Teachers of
Geology and Geography.” The teacher
should feel genuine interest in his work and
ought to have had as much field experience
as possible, including detailed and care-
ful observation and description. Verifica-
tion in the field of the results obtained by
others should also be practised. The ac-
quirement of full knowledge of some one
phase of the subject is highly desirable.
The economic bearings of the subject ought
not to beneglected. Acquaintanceship with
other workers in the same field is to be cal-
tivated, and attendance at meetings of
scientific societies should be both a duty
and a pleasure. The teacher needs also to
possess a well-selected library and to be
familiar with its contents.

The last paper in the section was by Pro-
fessor Amos W. Farnham, of the State
Normal School, at Oswego, on ¢ The Purpose
of Geography.” It is the purpose of geog-
raphy to take into account all those phys-
iographic elements, in a related way, which
are of use to man, and those, also, which
hinder his progress. The child regards the
various earth forms of his environment as
sources of enjoyment and of interest.
Later, he learns the economic importance
and the physiographic effect of climatic
changes, rainfall, the flow of streams, the
amount of sunshine, the effects of drought
and so on. G eography cultivates the pupil’s
intellectual processes, stimulates his emo-
tional nature, and leads him to realize man’s
dependence upon, as well as to understand
his control over, the forces of nature.

In the nature study section, E. Howard
Eaton, of the Bradstreet Preparatory School
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for Boys, Rochester, spoke on ¢ Birds in
Nature Study.” The rapidly increasing
study of birds and bird-life is due, in part,
to the general awakening of interest in na-
ture; but there is also a wide-spread feel-
ing that the number of our native birds is
decreasing very rapidly, and that it is only
by instructing the rising generation in the
value of birds and the ways of protecting
them that we can hope to preserve the
varied, beautiful and highly beneficial
species which are disappearing before the
onward march of railroads, telegraph
wires, plate-glass windows, electric lights,
milliners, wood-choppers, ditch-diggers,
English sparrows, murderous boys and
untutored men. There is, moreover, a
great inherent value in bird study. Chil-
dren are interested in life, and birds are
the most alive of all animals. Their highly
specialized structure and life activities,
their motion, song, language, arts, archi-
tecture, community interest, travel and
personal traits are highly suggestive to, the
youthful mind. In this department of
nature study there is also a chance of di-
recting the dawning moral sentiments
which can not be neglected. To tell chil-
dren that life is sacred and that nothing
that lives should be killed is weakly sensa~
tional, irrational and insulting to the ruler
of the universe. Boys should be taught
why, when and what to kill; not never
to kill. The teacher of bird study must
know not merely technical biology, but also
the natural history of birds, and teach the
general structure, relations, habits, food,
song, flight, and special adaptations of the
different families of birds and the common
individuals of each family. Let the boys
and girls become acquainted with our bird
neighbors and their occupations, and when
they know them as well as they do their
own friends and recognize them as easily,
then they will be good bird protectors.
Mrs. Anna Botsford Comstock, of Cor-
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nell University, discussed the subject of
‘Nature Study and the Grade Teacher,’
describing the work being done in the
State in the way of introducing nature
study into the schools and mentioning the
difficulties encountered in getting the work
properly started, owing to the lack of prepa-
ration on the part of the grade teachers.

At the closing general session Professor
Frank Carney, of Keuka Institute, pre-
sented a paper on ‘The Moral Value of
Science Studies,” and John W. Spencer, of
Cornell University, described ‘¢ The Work
of the Junior Naturalists’ Clubs.” These
clubs are composed of boys and girls in
various parts of the State and were started
for the purpose of developing interest in
nature, The membership now includes
several thousand.

At the business meeting with which the
gession closed it was announced that forty
new names had been added to the mem-
bership roll and that the financial condi-
tion of the Association was satisfactory.
The following officers were elected: Presi-
dent, Professor Franklin W. Barrows,
Central High School, Buffalo; Vice-Presi-
dent, Professor Frank M. McMurry, Co-
lumbia University ; Secretary- Treasurer, Pro-
fessor A. R. Warner, High School, Auburn.

After adjournment many members took
the opportunity to visit Ward’s Natural
History Establishment, the works of the
Bausch and Lomb Optical Company, the
Eastman Kodak Company and other places
of interest.

Exhibits of scientific apparatus, museum
and laboratory supplies, charts, etc., were
made by Bausch and Lomb, Ward, Marine
Biological Laboratory, Denton Brothers
and others.

The proceedings of the meeting will be
published in full by the Regent’s Office in
Albany.

CrARLES WRIGHT DoDGE,
Secretary.



