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does best who works as you do in medicine
with the profoundest theoretical problems
and the most intensely practical interests
at once pressing upon him, with the widest
and most philosophical breadth of view,
and the most faithful special labor, at once
demanding attention.

JosiaH ROYCE
HARVARD UNIVERSITY

SOME TABLES OF STUDENT HOURS OF
INSTRUCTION

IN the days of President Dunster, the pub-
lications of Harvard University gave the cur-
riculum leading to the first degree in arts in
a single sentence thus: “ The first year shall
teach Rhetorie, second and third years Dia-
lectics, and the fourth year shall add Philos-
ophy.” In no such simple form are the re-
quirements for graduation set forth in a mod-
ern college catalogue. To determine exactly
what studies must and what studies may be
included in the college course calls in most
cases for much study. To learn even approxi-
mately how many undergraduates, or what
proportion of the undergraduates, are taking
courses in any particular subject is in general
impossible from the college catalogue. In
some departments, many courses are offered,
while few students elect; in other departments,
few courses are offered and many students
take them. At a few institutions the enroll-
ment figures for all classes are now available
in the published reports of the president or
other officer, but in most cases one must call
on the recording office to obtain such figures.

For the sake of the interest which the com-
parison of such statistics from many institu-
tions may afford, the following tables have
been prepared. They give the registration in
the various subjects at eighteen more or less
representative American colleges and univer-
sities. In the first table the numbers of “stu-
dent hours of instruction” are given by sub-
jects, while the second table gives the same
facts in a form more suitable for comparison
of the work of different institutions, since in
it all the figures have been reduced to, and are
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expressed in, percentages. These statistics rest
on a semester basis and include in general
only undergraduates—candidates for the first
degree; accordingly, special students and par-
tial course students and all graduate students,
so far as possible, have been omitted. Fur-
thermore, in the cases of the universities, only
the college of arts, or the college of letters
and science, according as that school of the
university is named, has ordinarily been in-
cluded. Thus, the Columbia statistics refer
only to Columbia College, the Yale statistics
to Yale College, the Harvard statistics to
Harvard College, the Wisconsin statisties to
the college of letters and science, ete. It is
only fair to state at once, however, that the
great diversity in the grouping of the work
of the universities in different schools makes
the results here given unsatisfactory for com-
parison in the cases of the universities. One
university appears to include all of its under-
graduate work in engineering in the college
of letters, while a second university includes
only a little in that school, and a third none.
Other differences of similar sort have been
found in comparing the figures from the uni-
versities. No such difficulties arise with re-
gard to the statistics of the colleges and it is
believed that the tables are entitled to full
credence for purposes of comparison so far as
all the fourteen or fifteen smaller institutions
included are concerned.

The figures have been submitted in most
cases by the registrar for the purpose of this
paper, but in a few instances they have been
compiled from the printed report of the presi-
dent, dean or registrar.

A “sgstudent hour of instruction,” as that
term is used here, means the taking of a course
of one hour per week by one student through
one semester. Thus, a class of twenty stu-
dents taking a three-hours-per-week course in
English for two semesters gives 120 student
hours of instruction in English. The number
of student hours of instruction in any course
for any semester is obtained by multiplying
the number of students in the course by the
number of hours per week which that course
counts towards graduation; ordinarily, in a
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non-laboratory course, the latter factor is the
same as the number of class-room hours per
week given to the course; while in laboratory
courses, and occasionally in mnon-laboratory
courses, this factor is less than the number of
hours given to the class-room exercises of the
week. It is believed that this factor has al-
ways been used, in the work of these tables, in
accordance with the established ruling of the
institution concerned.

The subjects have been grouped in three di-
visions along the lines most generally ac-
cepted, if any association of subjects has
gained sufficient adoption to entitle it to a
claim of general acceptance. The first di-
vision includes the foreign languages, to-
gether with archeology, philology, comparative
literature and “ Greek art, etec.” The third
division includes mathematics and the sci-
ences. The second division includes all other
subjects, particularly English, history, phi-
losophy and allied departments. It was found
unfeasible to retain in all cases the depart-
mental or subject names used by the various
institutions. Consequently, such grouping of
departmental titles as seemed feasible has
been made. Thus philology is made to in-
clude ¢ classical philology ” and “ comparative
philology ”; archeology includes “ archeology

and art”; Romance languages includes
“French,” “Ttalian” and “ Spanish”;
English includes “ English composition,”

“English language” and “ English litera-
ture”; public speaking includes  oratory”
and “elocution ”; government includes “ mod-
ern government,” or “ politics ” and “ political
science,”—which seems to be used at one insti-
tution as including government only and at
another as including both economics and
government; economics includes * sociology,”
“economics and sociology,” “ political econ-
omy” and “commercial organization ”; phi-
losophy includes “ psychology ”; Bible includes
“Biblical history,” ¢ Biblical literature?”
and “ Biblical history and literature”; art
includes “ the fine arts,” “art and archeol-
ogy” and “graphic art”; drawing includes
the work in that subject which seems to be
properly supplementary to the department of
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art, while “ mechanical drawing” is included
ordinarily under surveying and drawing or
mathematics; music includes “musical his-
tory ”’; mathematics includes  applied mathe-
matics” in the case of Leland Stanford Jun-
ior University; engineering includes “graph-
ics,” “graphics and engineering,” ecivil
engineering,” “electrical engineering” and
“mechanical engineering”; chemistry in-
cludes “chemistry and mineralogy ”; zoology
includes “entomology and bionomics”; geol-
ogy includes “geology and mining,” * geol-
ogy and mineralogy,” * mineralogy” and
“mineralogy and petrography”; physiology
and hygiene includes ¢ physiology,” hy-
giene ” and “ physiology and histology ”; and
physical education includes “ physical train-
ing” and “ physical training and personal
hygiene,”—the gymnasium-work component
of which subject is included in the figures
reported from a few Iinstitutions, but is
omitted by most of them. It is acknowledged
that these groupings might be changed on
fuller knowledge of the facts of the particular
institutions, but the various combinations
mentioned may perhaps be regarded suitable
and sufficient for the present purpose.

It is to be noted that the Dartmouth fig-
ures do not take into account the courses
taken by the undergraduates in the profes-
sional work of the medical, Thayer and Tuck
schools. Similarly, the figures for Cornell
include only such work as is taken by arts
students, omitting that done by other stu-
dents in other colleges in that university.

The statistics from the Johns Hopkins
University refer to the year 1912-13, but are
submitted for this report with the statement
that it is believed they are not very unlike
those of 1911-12; all the other information in
the tables applies to 1911-12 only. The Smith
College figures are based on only the first se-
mester of the college year, but one reads in
the report from which they are taken that
they differ very little for the second semester;
accordingly, the same figures are used for
both semesters.

The Leland Stanford Junior totals do not
include the work ‘done in the medical depart-



TABLE 1. Student Hours of Instruction of College Undergraduates, Semester Basis 1911-12
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TABLE II. Student Hours of Instruction of College Undergraduates Reduced to. Percentages 1911-12
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ment; and they contain results for both un-
dergraduate and graduate students—contrary
to the plan of using the figures for under-
graduates only.

The statistics from the University of Wis-
consin should be viewed in the light of the
following statements from Dean Birge:
“The college of letters and science teaches all
the language, science and mathematics for
the colleges of engineering and agriculture.
This gives us a great many students in the
elementary classes who take their advanced
work in other colleges. This fact would make
the advanced work relatively smaller than it
would be if the college of letters and science
alone were concerned. It increases the regis-
tration in modern languages, English, chem-
istry, physics and mathematics very consid-
erably.” The figures for the first semester
are used, with permission, for both semesters
in the case of Wisconsin. '

The numbers of those who entered for the
different final honors schools in 1912 at the
University of Oxford have been included in
the tables. Perhaps much more value would
attach to statistics which should include the
“pass” men also; but figures showing the
lines along which the choices of the more
earnest students at this great English uni-
versity fall are regarded of at least sufficient
interest to warrant their inclusion here.

In the order of the relative amount of
work done in the foreign languages, the sev-
enteen American institutions considered rank,
according to this table, for the year in ques-
tion thus: (1) Williams, (2) Ambherst, (3)
Bowdoin, (4) Dartmouth, (5) Smith, (6)
Yale, (7) Johns Hopkins, (8) Bryn Mawr,
(9) Wisconsin, (10) Princeton, (11) Har-
vard, (12) Wesleyan, (13) Mount Holyoke,
(14) Oberlin, (15) Cornell, (16) Columbia,
(17) Wellesley and (18) Leland Stanford
Junior, with the Oxford honors men standing
between Princeton and Harvard.

Similarly, the order as to the amount of
work done in the subjects of the second divi-
sion (English, history, philosophy, etc.) is as
follows: (1) Bryn Mawr, (2) Yale, (8)
Smith, (4) Wellesley, (5) Mount Holyoke,
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(8) Oberlin, (7) Bowdoin, (8) Columbia, (9)
Harvard, and, with a long interval, (10)
Wesleyan, (11) Cornell, (12) Leland Stan-
ford Junior, (18) Amherst, (14) Dartmouth,
(15) Wisconsin, (16) Johns Hopkins, (17)
Williams and (18) Princeton, with the Ox-
ford honors men preceding Bryn Mawr,

Again, the order for the division of science
stands thus: (1) Leland Stanford Junior,
(2) Princeton, (8) Cornell, (4) Wisconsin,
(5) Johns Hopkins, (6) Dartmouth, (7)
Wesleyan, (8) Ambherst, (9) Columbia, (10)
Wellesley, (11) Williams, (12) Oberlin, (13)
Mount Holyoke, (14) Harvard, (15) Yale,
(16) Smith, (17) Bryn Mawr, (18) Bowdoin,
with the Oxford honors men last of all.

In general, the eastern institutions show a
greater amount of work in the foreign lan-
guages than the western, while the western
show much larger numbers in science. In
the second division the line between the east
and the west is not mnearly so clear, while
Yale and the colleges for women stand to-
gether at the head of the list. Ambherst and
Dartmouth stand much closer to each other
in the distribution of their work along these
three lines than do any other two of the
group which includes them and Bowdoin,
Wesleyan and Williams. Johns Hopkins and
Wisconsin present results which are very
similar; and so do Smith College and Yale
College, while Bryn Mawr stands very close
to both.

One hesitates to try to account for these
differences of distribution of work in our
colleges. Probably the presence or absence of
required courses, the economic and social fac-
tors of the time and place, the influence of
women in coeducational institutions, the
countless personal equations and all those
tendencies, accidental, traditional and his-
torical, which enter in the making of a cur-
riculum and the creation of the student senti-
ment towards it—all these and many more
must be the reasons which together determine
these things. Into these questions the sta-
tistician makes mno attempt to enter. The
tables are presented simply as shedding a bit
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of light of some interest on the great subject
of American collegiate education.

Freperick C. FErry

SCIENTIFIC NOTES AND NEWS

TuE statue of Lord Kelvin, erected in Kelvin
Grove Park, Glasgow, was unveiled on October
8. Mr. Augustine Birrell, rector of Glasgow
University, made the address, and at the lunch-
eon which followed an address was made by
Mr. Arthur Balfour. The statue, which is of
bronze, is the work of A. McF. Shannan.

CoroNEL GEo. W. GOETHALS, chairman of
the Isthmian Canal Commission and chief
engineer of the Panama Canal, has accepted
the honorary presidency of the International
Engineering Congress and will preside over the
general session to be held in San Francisco,
September 20-25, 1915,

ProreEssor TurosaLp SMitH, of Harvard
University, has accepted membership on an
International Committee with Professor
Gaffky, of Berlin, and Professor Calmette, of
Lille, to award in 1914 the first Emil Chr.
Hansen Prize for researches in medical micro-
biology.

Tre Warfen triennial prize for 1913,
amounting to $500, has been awarded to Dr.
Arrigo Visentini, instructor in pathologic
anatomy in the Royal University, Pavia, Italy,
for his essay entitled, “ Function of the Pan-
creas and its Relation to the Pathogenesis of
Diabetes.”

Ar its last meeting the Rumford Committee
of the American Academy made the following
appropriations: To Professor W. O. Sawtelle,
of Haverford College, $300, in addition to a
former appropriation, in aid of his research on
“The spectra of light from the spark of an
oscillatory discharge”; to Professor G. N.
Lewis, of the University of California, $300,
in addition to a former appropriation, in aid of
his researches on the “ Free energy changes in
chemical reactions ”’; to Professor H. N. Davis,
of Harvard University, $200, in aid of his
various thermodynamical researches.

Dr. CarL VOEGTLIN, associate professor of
pharmacology in the Johns Hopkins Univer-
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sity, has been appointed professor of pharma-
cology in the hygienic laboratory, U. S. Publie
Health Service, to succeed Professor Reid
Hunt, now head of the department of pharma--
cology at Harvard University.

PrivaTpozZENT DR. CARL TIGERSTEDT, of the
physiological institute of the University of
Helsingfors, Finland, recently appointed as
research associate of the Carnegie Institution
of Washington, is spending the winter in the
Nutrition Laboratory in Boston.

Aiert W. WaITNEY has resigned his posi-
tion of associate professor of insurance and
mathematices in the University of California
to become assistant actuary in the Insurance
Department of the State of New York.

ProrEssor GAFFKY, director of the Institute
for Infectious Diseases, Berlin, retired from
his position on October 1. His successor will
probably be Professor Loeffler, of Greifswald.

Proressor A. OBRECHT has been appointed
director of the Santiago Observatory in suc-
cession to the late Dr. Ristenpart.

Dr. Rocer CroissanT, Paris, is visiting the
United States, to study the system of training’
nurses with a view of organizing similar work
in France.

Dg. JoSEF SCHUMPETER, professor of political
economy in the University of Graz, Austria,
has been named as the Austrian exchange pro-
fessor for the winter semester of 1918-14 at
Qolumbia University. He is a graduate of the

 University of Vienna in 1906, and studied

later in Berlin and England, in which latter
country he remained until 1908. Dr. Schum-
peter writes and speaks the English language
perfectly.

Dr. Ruopa ErDMANN, of the department of
protozoology of the Berlin Institute for Infec-
tious Diseases, has been appointed Seesel re-
search fellow in zoology at Yale University, to
enable her to study Professor Woodruff’s pedi-
greed race of Paramecium.

Dr. Burt G. WILDER, emeritus professor of
neurology and vertebrate zoology in Cornell
University, will reside hereafter in Brookline,
Mass., the home of his boyhood. His address



