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INFLUENCES TENDING TO IMPROVE THE WORK
OF THE TEACHER OF MATHEMATICS.

I. GENERAL REPORT.

The six subcommittees of this committee have presented some-,
what detailed reports. Some of t he topics invest igated by the sub-
committees were naturally more fru ftil than were others, and some
of the reports were of necessity of a. null more general nature than
were others. It is the work of the chairman to summarize the -differ-
ent reports, adding such julditional material and comment. as may
seem pertinent. .

The report. of the first snbconimittee, Prof. Cole chairman, deals
with- the influence of "Scientific societies and periodical literature".
in improving .mathematical instruction-. In this report Prof. (polo.
and his committee ppint out the very import ant work of tie
American*Mathematical Society in improving higher mathematical
instriqion. This society has a history of 20 years, a membership
of over 600, and includes told has included among its members
almost. every American mathematician of standing. The society
issues a yearly Volume of Transactions, in which the more important
papers read before it are published, and a Bullet in, in Nsliich shorter:
original papers, reports, reviews, and notes of general interest are

1111 printed.. Section A of the American Association for the.Advance-
ment of : tencepovers mathematics and astronomy and frequently
holds joi it me ng with the American Mathematical Society. Both
of these associations, however, deal almost entirely with pure mathe-
matics and with the advancement of mathematical knowjedge xather
than mathematical instruction;and have only indirectly influenced
the teaching of mathematics below the university. Only about 10
ller dent of the membership of the American Mathematical Society
consists qf isoconqaq-school teachers. .

At riaanr,of the universities local mathetriatiCal clubs exist. These
are composed of idetructors and students, and many of the latter
become teachers of mathematics in the Atcondary;sehodls. AWut a
dosen.univerAtiesepublish more or less important. mathematical con-
triburidns, and- a number of 'the .State normal schools have issued

--, speiCial bulletins designed to improve the teaching 0 arithmetic in
E,

.
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6 IMPROVING THE TEACHING OP MATHEMATICS.

the dementary schools of the Static,. Seven important mathematical
magazines are issued, and four -other magazines intended primarily
fot, teachers in secondary schools contain mathematical articles, from
time to time.

The report of the second subcommittee, Prol. Le Gras chain n,
deals with the work-of "Teachers' associations and reading c es."
Associations of teachers of mathematics are found in differ t parts
of the United States, the committee listing 15 importan ethernet-
ical societies, extending in ocation from New Englan to California
and from Dakota to Arkansas, and nearly all of w iich have been
organized during the past 10 years. The membership of these asso-
ciations is made up almost entirelpf the men and women w,lio teach
mathematics in the pullic and private secondary schools in t lie States
or divisions in which the section or association is established. Many
of these associations are in turn subdivided into a number of local
sections, which Meet from time to time for the reading of papers and
the discussion of methods of teaching mathematics in the secondary
schools. Most of these associations, clubs, or sections have, written
constitutions and by-laws, a full Set of officers, dues, and stated meet-
ings. The meetings are held at some high school or college,papers
are prepared and road by the meinliers and discussed by those:pres-
ent, and a luncheon between sessions commonly affords an okportu-
nity for acquaintance ancr further discussion of a less formal kind.
The purpose of nearly all of these associations-, clubs,? and sections is
the improvement of the teaching of mathematics through an increase
of interest, in the subject and fir ex sion of personal acquaintance
among the teachers. Special cinturies frequently, investigate and
report upon certain definite topics related to the improvement of
instruction in mathematics in the secondary schools. i4t number of
syllabi of instruction have been prepared elid printed; the- relation
of-secondar and college work in mathematics has been discussed;
conferences of instructors of mathematics in colleges and secondary
schools have been held; and a few bulletins have been issued. The
consideration of these reports and the discussion of the papers have,
awakened new :interest in the subject of mathematical instruction
and have led to better understanding and relations between the col-
leges and State departments of education on the one hand and the
secondary schools on the other. \

In 1905 the delegates from a number of these mathematical associa-
tions and clubs, present at'the meeting of the National Educational.
Association at Asbury Park, took steps looking toward the formation
of a natronal association, and in December, 1907, the American Fed-
oration of Teachers of the Mathematical and the Natural Sciences
was formed. The purpose pf this federation is the uniting of the
digerent Mathenfatical associations into a union, whereby, the work.

1



, GENERAL REPOirri 7

of each may be made available to all. Sound learning, good instruc-
tion, and an improvement of the work have restated from the work
of the different associations.

The report of the third subcommittee, Dr. Stamper chairman,
deals with the effects and work of ''Teachers' institutes." in this
report the committee has traced briefly" the Pliistoy of teachers'
institutes in America, explained their past and present service, and
indicated in bow fur institute work deals with mathematical instruct
tion. The teachers'. institute in America had its beginnings as a
voluntary movement to help teachers and begy before the establish-
ment of iwrinal schools. As the normal school rose into a position
of importance, the teachers' institute, which at first was a summer
institute of some weeks' duration, declined in importance and was
superseded by a shorter gathering, ibsually of thhe to five days'
duration and commonly held in the winter mAths. Recently a
r visual of the old six-weeks' summer institute has come in the form
of regular summer-schools, established either by the State or by the

al schools, colleges, and universities as a voluntary undertaking,
f the purpose of improving the teachers already in the service and
of giving some instruction of a helpful kind to those about to enter
the work who have not had the 'benefit

as
normal-school training.

The ordinary teachers' institute, as .110 v held quite genertilly
throughqut the United States, is of shoe duration, usually three to
five days. Such gatherings are generall called by the county school
authorities, though they are sometimes held under the ,ilirection of
the State educational authorities: Large cities conunonly hold sepa-
rate institutes. The purpose of these shorter institutes is the'im-provement of the teachers already in service, and not infrequently,
the work of the institute is largely of an inspirational nature. Where
the number of teachers Kesent is sufficiently large, the institute is in
part divided intq sive.tina4 for sectional work, and it is in these sec-

vitionithat any special work in mathematics is usually_ 'done. In the
larger. county and city institutes high-school sections- are com-
moldy,. organized, and these often lave special work oninstruction in
secondary- school mathematics. These shorter institutes devote, on
the average, perhaps two to threehOurs to subject matter and methods
of teaching mathematics, chiefly arithmetic. The short duration of
the sessions practically precludes anything else. Demonstrations
of alithMetical work are not infrequently made b-y teachers before
such gatherings,- using childrentrorn the public schools of the vicinity.

In the summer schools, such as are now conducted . by many
57Nniversities aid normal schools, and also by a few States as separate

State affairs, the session is usually six weeks in length. Subject
tter is treated as well as method, and re6eives the major emphasis.
e colleges and universities enroll .thousands of secondary- school
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- teachers during these suminer sessions, and the normal schools simi-
larly enroll thousands .of present and 'prospective teachers in the

'elementary schools. Many of these pursue courses in algebra, georn-
etry,and methods of instruction in mathematics. .

'The work done by the rt-,filar teachers' instituteof only a few
days' <lurationcan not be said to be of spocial importance in advanc-
ing instruction in mathematics, except in so far as the method of
instruction is improved by the presentation of new ways and new
processes, but the summer schools *do a distinct service in extending
to teachers the opportunities for advanced mathematical insttuction.

The report of the fourth stfficommittee, Prof. Skinner chairman,
on "State supervision and inspection," is a very carefully prepared
report, analyzing the whole American scheme of school' administra-
tion:and explaining the work-of the State superintendent of educa-
tion, the State board of education. the 'county superintendent of
schools, the county board of education, the independent school dis-
trict., and the methods of inspecting schools. The report is of neces-
sity somewhat general in nature, as there, is' practically- no State or
county inspection of mathematical instruction separate from the
general inspection of p#blic sclTols, except in the case of a few
State universities which inspect, secondary. schnols, for accrediting
purposes; by subjects instead of by schools. Ili so far as inspekioft
takes place, it is in nearly all cases an inspection of tlw work of the
school as a Vhole, the mathematical work being but a .part.

This committee points out that our schools are organized in State
and local Systems, and not as a national system; that there is great
difference between the States with regard to 'the efficiency of 'the.
State departments of education; that county super Vision by a county
superintendent is very generat,'but that the inspection ninde by these
officers is almost entirely of elementary schools,. where itrithtnefie is the

. only branch of mathematics taught; that in about one-fourth,pf the
States definite provision has been made for the inspection of tlic work

. of the secondary schools by the State; that in many 11 the States of
the North Central and Western Divisions of States the State univer-
sity has voluntarily organized I very efficient systr of inspection
and accrediting of the secondary schools of the State; that there is as
yet no supervision or insirction of the private and.parochiii schools
of the State; and that the work of the difirrent State universities
and large private institutions, themselves uninspectedby the State,
has been one of the most important and potent influences in the
elevation of the mf,ork .of the schools below them.

The report, of the fifth subcommittee,Dr. Jackson Fhaignan, on 104
the "Activities- otpublishera and their agents," points out thigarvipe
rendered by the large book companies. The work of the padishing
houses in hunting mit and publishing good boob jie^nd old
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authors; the throughly organized force of agents who introduce
the books to-the teachers of the United states; and the many forms.
of educational advertising employed by the publishers to attract
attention to the new books, and to explain their merits and useful-
nessthese are explained,and dwelt upon. A mimber of publishers
issue educational monographs, professional' books; and works .of
reference, which serve to stimulate professional interest and to pave
the jway for the introduction of the new books and for advances in
the methods of instruction in the schools. Perhaps in no country in
the workl do the large publishing housesilo so much of an educational
nature, or are their salesmen so well educated and so expert,"as in
America, and the result is that new ideas soon find their way to the

.teachers in the schools. In 'all of this wdrk mathematics enters Is, a
part only,. bvt in so far as neNk and giiod works on this sub ;t are
published, the effect on the instruction in mathematics in the schools
is good.

The report of the sixth subcommittee, Prof. Slaught chairman, on
'!The teaching of mathematics in summer sessions of universities and
normal schools;" points out in some dethil the very valuable service

'which has been rendered in recent years by the summer sessions. A'
relatively new feature in our etiucational work, the summer session
has been received with unexpected favor, arid each year witnesses a
still further increase in the number of teachers and students attdiading
and in the scope of the work offered. Prof. Fdaught lists 20 of-,the
larger American universities and gives .statistics as to courses in
mathematics and number of students -attending, and these tables
reveal the large interest awakened by the extgsion of these new
educational opportunities. What Prof. :Singh. points out as true
for the larger universities and for teachers of mathematics in the sec-
ondary schools is also true to a much greater degree of the many
summer sessions of the State normal schools and for the teachers in
the elementary :icliools, in which arithmetic i; the mathematical study.

-The attendance at the summer sessions of the different Stale normal
schools in Illieois in 1910, for exiimple% exceeded the attendance at
the sunimer sessions of the University of Chicago 'and the University
of Illinois combined. The same was true for a number of other States. -

` The teachers in both. the elementary and the secondary schools have
slion a great eagerness tattend these summer sessions. The study,.
of mathemetics in them has rect4ved its share of students., and the
teaching of mathematics lnis Nen, in consequence, greatly kinefiod.
Even -the university courses in the pedagogy of mathematical 'ach-
ing have been fair)y well ittendeld, while in the normal schools the
instruction has been chiefly along the pedagogical side.

49147*-12-1-2



II. SUBCOMMITTEE REPORTS.

SUBCOMMITTEE 1. SCIENTIFIC SOCIETIES AND PERI-
ODICAL LITERATURE.

Like other professional men and women of to-day, the teacher of
mathematics, whether in school or university, must see to it that his
mind is kept in a growing state. From time to time he must get
impioved seed from association with his fellows, from modern books
and journals, from the scholars and the leaders in' the science. In
America there is onesla national society, the American Mathe-
matical Society, whose ivities during the 20 years of its existence
have been practically coextensive with 'the great growth of higher
mathematics in this country. Its membership of over 600 includes
almost every American mathematician of standing. The meetings
and sectional meetings, which are held ten times each year in differ-
ent parts of tire isountry, afford a most valuable opportunity for
keeling in touch with the science and the men who represent it.
Many of the more important papers read before the society are pub-
lished in its Transactions. The Bulletin of the society contains
shorter original papeis, repot ts, and reviews, notes of general interest,
Ad bibliography. The latter journal should be interesting to many
teachers in secondary schools, who now for only about 6 per cent of
the society's membership.

The annual meeting of the American Association for the Advance-
ment of Science brings together each year ,a great body of teachers
and scientists, at which the members find much of interest and value.
Section A of the association covers mathematic and astronomy.
Frequently the mathematical papers of section A are read in joint
Bastion with the American Mathematical Society. All .members ef
the association receive the journal, Science, without mitre charge.

The subject of teachers' associations is in charge of another.-com-
mittee. In the present report should further be mentione vari-
ous aicademies of science, few of which, howevar, short important
output in mathematics. There are a few mathematical societies of
local character. At most of the universities.there are mathematical
dubs, conducted b4he graduate students under the direction of the
faculty. -

I
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SCIENTIFIC SOCIETIES AND PERIO#ICA.L LITERATURE. 11

The following is a list of mathematical and otherjournais published
in this country that are .of special interest and value. to teachers of
mathematics: ( r,

American Journal of Mathematics. 411Published quarterly, $5. 4°. Baltimore, Md.
(Advanced research.)

Transaction, of the American Mathematical Sorie,ty. Published quarterly, $5. 4°.
Ntiv York. (Advanced research.)

Anna of Mathematics. .Published quarterly, $2. 4'. Cambridge, Mass. General
mathematics and reseanh problems of a more or less elementary character..
(Expository articles.?

Bulletin of the American Mathematical Society. Ten numbers a year, $5. 8°. New
York. (General mathematics, book reviews, notes ou current events, and
bibliography.)

American Mathematical Monthly. Published monthly, $2. '8*. Springfield, Mo.
(General mathematics and problems.)

School Science and Mathematics. Nine numbers a year, $2. 8'. Chicago, Ill.
(General science, with department of mathematics.)

Mathematics Teacher. Published quarterly, El. 8°. Syracuse, N. Y.' (Devoted
to mathematical pedagogy and related questions.)

School Review. Ten numbers a yea', $1.50. 8°. Chicago, Ill. (General educa-
tional matters, with occasional articles on mathematics.)

Journal of Pedagogy. Published quarterly, $1.50. 8". Syracuse, N. Y: (General
.educational matters, with occasional articles on mathematics.)

Educational Review. Ten numbers a year, $1. 8°, New York, N. Y. (general
educatiaal matters, with occasional article= on mathematics.)

Vacation. Published monthly, $3. 8°. Boston, Maw. (General educational
matters, with occasional 'atticles on mathematics.)

Several normalschools, colleges, and univerAttes issue at more or
less regular intervals bulletins, studies, and other publications
devoted wholly or in part to mathematical science. The committee
has made an effort. to obtain as large a list as possible of these pub-
lications. To this end Prof. Gould prepared a circular letter and
sent it- to 160 institutions, including the leading universities, colleges,
and normal schools, The circular invited information concerning any
printed matter bearing on mathematic which was issued by the
institutions and not contained.in the regular journals nor published
as textbooks. About 77 answers were received, and of those 61
report no publications of this kind.

Bryn Mawr Colle, Bryn Mawr, 1.N., publibes college monographs
on msthematies.

Carifohlia State NormakSchool, Chico, publishes pedagogical bulls
fins on the Watling orarithmetic;. lesson plans in arithmetic, etc.

The.State normal school at SanJose, Cal., has issued a monograph
on teaching arithmetic and a brief course in concrete geometry.
(See California Education, 1609.) s

The University of California, Berbeley, issues monographs and has
a mathematical aeries in the publications of the University of Cali-
fornia which contain researches by members of the mathematical
department.
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The University of Cincinn ati, Cincinnati, Ohio, issues a bulletin
and occasional mathematical studies.

Columbia University, New York, occasionally publishes mathe-
matical monographs, several of which have appeared irk the Teachers
College Contribution's to Education.

The University of Illinois, Urbana, prints a series of studies, sonic
number> of which arc devoted to mathematical topics of general
interest.

The State University= of Iowa, Iowa City, has published occasional
article's on mathematics in the Transit, a publication of the college
Of applied science.

The University of Kansas, Lawrence, publishes a science bulletin,
some topics being mathematical; and the Fniversity of Missouri;
Columbia, publishes the bulletin of the Laws Observatory. This
latter is chiefly of astronomical interest. .

The State normal schools at Lewiston, Idaho, and Charleston, Ill.,
have issued bulletins on math"ematical pedagogy. The publications
are not regular.

An occasional bulletin on topics in arithmetic is contributed by the
Montana State Normal School, Dillon, and the State normal school
at Milwaukee, Wis., contributes a quarterly bulletin containing dis-
cussions on elementary mathematics.

The liSt is closed if ith the University of Pennsylvania, Pltiladelphia,
giving an irregular series mainly devoted to theses; and Princeton
University, Princeton, N. J., in which the mathematics department
issues a circular on advanced topics or of research work.

Notwithstanding the fact that a comparatively small number of
of replies were received, there can bo little doubt that all the
higher educational institutions issue occasional tiulletins, studies, or
outlines bearing on the teaching of mathematics.

SUBCOMMITTEE 2. TEACHE1.!.. ASSOCIATIONS.

ASSOCIATIONS AND MEMBERSHIP.

Associations of teachers of mathematics east in a large number' of
the principal territorial divisions of the United States, as, for instance,
in New England, the Middle States, the Central Stb.tes, and in the
groups of States near the Pacific. The membership of each of these
associations is made lip of the men and women who teach mathe-

.maties in the, secondary schools, both public and private, situated in
the division in which the asscriation is established. Among the
members of any particular association are also some of the professors'.
and instructors of mathematics in the universities and colleges located
within the territory of that association. ,

4
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TEACHERS' ASSOCIATIONS. 13

- LIST OF ASSOCIATIONS.

The most important associations are:
Association of Miithematical Teachers in New England, membership about 250.
Association of Teachers of Mathematics in the Middle States and Maryland, member-

ship about 600.
Central Association of Science and Mathematics Teachers, membership about 550.
Association of the Teachers of Mathematics in Washington.
Central Iowa Association Not Science and Mathematics Teachers.
Colorado Mathematics Association; membership about GO.
Kansas Association of Mathematics Teachers.
Mathematics section of the California Teachers Association, membership about 40.
Mathematics round table of the Iowa State Teachers Association.
Mathematics section of the Arkansas State Teachers Association.
Missouri Society of Teachers of Mathematics and Science, membership about-110.
North Dakota Association of Science and Mathematics Teachers, membership

.about 30.
Nortji Eastern Ohio Association of Science and Mathematics Teachers,inembership

about 150.
Science and mathemat ice section of the high school department of the Pennsylvania

State Teachers A LW X ia t ion.
South Dakota Association of Science and Mathematics Teachers.

It should be added that within some of these organizations branches
tor subgroups have been formed called 'sections," whose membership
is limited to those residing in a certain State or city and its environs;
for instance, the Rhode Island Mathematics Teachers Association and
the Connecticut State Teachers Association are affiliated with the
New England Association, and within the Middle States Association
are 5 sections: (1) The New York, (2) the Philadelphia, (3) the Syra-
cuse, () the Rochester, and (5) the Pittsburgh. The teachers in a
group of Schools will sometimes form an organization, as the Associa-
tion of Teachers of Mathematics in the High. Schools of the City of
New York.

ORGANIZATION PURPOSES MEETINGS.

All these associations and sections have formally written consti-
tutions and by-la4, which with the list of members are usually
printed and distributed among the members. There is generally a
full complement of officers, including a president or chairman and a
council which controls the affairs of the association. The dues of
members in to associations are as a rule S1 a year and in thvections
a smaller s m. The associations meet usually' twice a year, (1) at
the Easte recess and (2) at the Thanksghing recess, with sometimes
an additional meeting in midwinter. The sections have, in addition,
about the same number of meetings. The meetings are held at some
college orshigh school whose authorities are pleased to place at the
disposal.orthe association or section all,the necessary aecommodation
foretieeting. In the case of a general association, a meeting usually

Of 4
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. .

consists of two sessions, one in the morning and one in 'the afternoon,
with an opportunity between sessions for the members to lunch
together in a social way. ---1

: ,
. The purposes of the associations are declartd jfe'be the improve-
ment of the teaching of ..matbethatics, the in&easeof -interest in mathe-
matics, and the encouragement of personal acqzfaintance among
teachers of mathematics. The oldest of these associations was prob-
ably not organized before 1900. The largest and the most active are

s from 6 to 8 years old at this time. .......

The work of these associations is carried on by (11 the reading and
discussion'of papers at the meetings, and (2) by conunittees appointed
to investigate and report upon certain definite elements of the
teaching of mathematics.in secondary schools. The papers are usually
though not always written by members of the association or section
to which they are preSented.
' Wo quote here a selected list oLtitles of such papers for illustration:
Fundamental theorems and elementary algebra; Some problems in
the teaching of elementitry algebra; Mathematics in engineering;
Mathematics in industrial schools; Mental geometry; Book problems;
Special methods of teaching mathematics; The teaching of algebra
and geometry for knowledge and power; The marking of papers in
mathematics; Teaching pupils how to study; The graph in early
algebra; Limits; Teaching of mathematics in elementary and second-
ary schools; Syllabus method in geQetry; Modern tendencies;
Intuition and logic in geometry; Somo thouglits on space; Where

N
-- the emphasis' should bp laid; What should be omitted in algebra.

The above list might be 'easily extended, but it may suffice to say
that the discussion of these and other topics has served to awaken.
the teacher's interest and to sharpen his vision .so that the teaching
of mathematics has been improved and is certainly being improved.

Committees have from time to time-been appointed to study given
subjects. The New England association has had a committee on
"Alleged defects in mathematical instruction," with special refer-
ence to arithmetic; another on "College entrance requirements in
mathematics." A committee has drawn up a Syllabus of geometry
which has been submitted to other organizations in. the 'United
State's. The Middle States agsociation has adopted a Syllabus of
elementary and intermediate algebra, reported by a committee
which is now at work on a Syllabus of advanced algebra. A com-
mittee has reported on " Uniform methods of marking papers in
matheinatics:" The central association has also had a committee
on a Syllabus for algebra and the committee has made a preliminary
report. The work of the associations and of their committees has
bad an undoubted influence °it (1) the relations between colleges and
secondary schools, tendinetoward more uniform interaction between
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the two and more definite conditions for college entrance examina-.
.tions, and on (2) the State departm;nts of education in the forme
tion of syllabuses and in the conduct of examinations.

;PUBLICATIONS.

The larger associations, such as those of New England and of the
Middle States, have published bulletins from time to. time. (In the
central association these take.,the form of annual Proceedings.) In
these bulletins the proceedings of the particular associations Which
publish them are recorded. The associations of New England and

*of the 'Middle States have issued several joint bulletins. The Middle
States association now publishes a quarterly known as The Mathe-
matics 'reacher. It contains some of the papers read at association
and sectional meetings and other matter of interest/to teachers.
School Science and Mathematics is the official organ of the Certtral
Association of Science. and Mathejnatics Mayhem and of several
other of the associations mentioned above.' It devotes a considera-
ble portion of its space to mathematics.

CLUBS.

In addition to the larger organizations there are some clubs located
at certain institutions. Among these may be mentioned the "M. P.
Club" composed of instructors in Harvard and in the Massachusetts
Institute of Technology who are interested in mathematis and
physics. This club has 120 members and has been in existence 28
years. There is also a flourishing students' mathematical .club at
Harvard. It has 60 members and meets once a fortnight. There
is also a club of teachers of mathematics at Yale which meets once a
fortnight and now has an existence of 30 years. Similar clubs, usually
composed of instructors and advanced students, have long been in
existence in other universities;. for example, at Chicago; Columbia,
Cornell, and Princeton.

The impetus to the formation of the associations and sections
herein noted came from the colleges as well as from the secondary
schools.

The American Federation of eachers of the Mathematical and the
Natural Sciences owes its incep on to the formation of an executive
committee from the delegates of a number of mathematical associw.
tions present at the meeting of the National Educational Agsociation
at Asbury Park, in 1905. In December, 1906, at a meeting of the
American Association for the Advancement of Science, held in New
York; 7 associations were represented by 27 delegates, and at .the
meeting of the Association for the Advancement of Science, held in
Chicago in December, 1b07, a larger. number of associations were
represented and the delegates drew up- articles; of federation to be

11,111".
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submitted for approval to the local associations. The federation is
an instrument of union among the associations so that the work of
each may be combined with that of others and so made available to all.

It will be noticed that some of the associations include both teachers
of mathematics and teachers of various sciences. This is due to the
fact that in a large number of schools mathematics and some science
are taught by the same teacher, although the tenden(y to assign to
-the individual only one kind of work is rapidly increasing.

The 'associations have undoubtedly (1) sharpened the interest of
teachers in their work; (2) wrought' worthy changes in the quality
and arrangement of matter to be taught; (3) improved everyday
teaching; and (4) united schools and colleges into an organization
which, with diminished waste of effort, works for sound learning and
good education.

SUBCOMMITTEE 3. TEACHERS' INSTITUTES.
AIMS.

The teachers' institute is essentially an American institution. It
is a peculiar product of a democracy in which Federal control of edu-
cation is lacking. It was local in its origin and was a voluntary
movement to help secure a higher standard of service in the teaching
profession. Founded in a distinctive formative period in the devel-
opment of American education, its growth has been closel\ asso-
ciated with other movements intended to improve the preparation
of teachers, especially with teachers' associations and with normal
.schools. The organization of these three influences tending to kin-
prove the work of the teacher was effectively brought about toward
the end of the first half of the nineteenth century.

The institute aim is broader than that of the normal school, but
is more specific than that of the teacher:; association. The function of
the teachers' institute is laid down by Henry Barnard, the founder
of the system, as follows:

The object and legitimate scope of these meetings (institutes) must be, not to become
a substitute for the patient, thorough, and protracted study which the mastership of
any branch of knowledge requires; nor yet for the practicardrilling.which a well-
conducted normal school alone can give; but to refresh the recollection of principles
already acquired, by rapid reviews and by new and safe methods of presenting the
same; to communicate hints and suggestions in aid of self-improvment, from wise and
experienced instructors; to solve the difficulties and doubts of inexperien9d;
and to enkindle, through the sympathies of numbers engaged in the same putn'its,
the aspirations of a true professional feeling.,

KIND OF INSTITUTES.

With respect to geographical unite, teachers' institutes are classified
into State, district, county, and .eity. The county institute is the
most common and may be taken as the types City 'institutes are

IBorotrd, Henry. TM American Journal of Education, vat. I8, p 277, Radford, ISM.
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common in most of the important cities of the United States and in
many of the county seats in the various States. The State institute
and the district ifstitite are identical wherever the State officers
have the mangement of the institute of the district.

In the smaller cities the teachers usually meet with the rural
teachers in institute work. In thesTarger cities the institutes are
generally separate from those of the county, district, or State.
Thus, cities in California With 70 or more teachers are allowed to
hold separate institutes. In Some cities teachers' associations,
teachers' clubs, or teachers' meetings take the place of the institute
ai often perform the same functions. In city institutes the work
is frequently carried on in sections, after the manner of teachers'
associations; that is, the different departments hold separate sessions.
One or more general sessions complete the program.

ATTENDi:NCE.

Teachers are usually required to attend institutes when the ses-
sions are held during the school year, but when held in the vacation
they are rarely required to attend. Some States offer special induce-
ments to secure the attendance of teachers (luring vacation. Teachers
are usually paid their regular salaries while in attendance upon
institutes. When they are held during vacation, salaries are not
paid.

DURATION.

The number of institutes a ;ear and the duration of each depend
again upon the locality. The 'typical county institute is held once
a year and lasts five days. When the session is more than a week
the institute assumes more the character of a regular training school.
In some States institutes are held several tires in the year, the ses-
sions being shorter, sometimes buf a half (hy in length. Such

it institutes could properly be called teachers' meetings.

MODES OF CONDUCTING INSTITUTES.

Instructors employ a variety of modes in conducting institutes.
The following are found in the 41ifferent localities: Lecture plan,
presentation of special method, lessons exemplified by classes, and
recitation mode as in regular school work. One or more of these
modes may be found in any one institute, the determining factor
being primarily the locality..

89147°-12---;-3

ties es whe re teachers have either received professlotial training or have
opportunities to receive professional aid through other sources than

use.of this mode the instructor seeks to inspire rather Alan to. instruct
institutes, namely, teachers' associations pi...teachers' dubs. In the

The lecture mode is in common use in the cities and other locali- 1

1;.-.'
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his listeners He discusses the more general topic4 in the educational
field, The lecture ;node has become popular in softie States and has
given rise to a class of professional ifistituto instructors who make,
it their chief work to lecture at institutes not only in one State but
in several. A 4

MuckuArl)i made of instruction in special -method. This is com-
mon 4specially in communities where a large proportion, of the
teachers lack professional preparation, but it is also very common in
rural communities even where teachers have been well trained. In
the uk of this mode the instructor deals with matters of detail in
everyday work. He discusses the pros anti, cons of certain aspects
in the development of subject matter. lie'gives special plans and
devices and invites .the teachers to raise questions for discuSsion.

In connection with the above mode, instructors occasionally illus-
trate their methods by clas4 instruction, using pupils from the schools
or ;n lien of children choosing a group of teachers for illustrative
purposeS. This mode is especially valuable where the teachers are
inexperienced or have cad little professional training. Its use is
generally restricted to primary methods.

In localities where the majority of teachers have had little sea-
demic or profesMonal preparation the institute assumes more nearly
the character of a _regular school anti the sessions are consequently
of longer duration,- usually shunt two' weeks. Teachers are expected
to prepare lessons and recite on the'same.,2.iention is given to
both subject matter and method.

INSTITUTE WORK AS IT RELATES 'TO MATHEMATICS.

ihe character of the institute work in aNhmetic depends largely
upon the aims of the institute itself. In f stitutes of two to six
weeks' durationthose that have the characte of summer normal
arithmetic is treated both as in regular _shoo work and from the
point of view of method. In localities where teachers have not
generally had adequate acadethic, and professions training especial
attention is given to subject ,matter, and teachers re drilled after
the ordinary school fashion.

In the typical county institute there is little time ti drill teachers
,in the subject matter of arithmetic, the instructors usu ly confining
theirIattention twthe side of method. Perhaps thn aver re institute
gives from two to three hours to arithmetic during a five da s' session.
In this time the. instructor may give his time wholly toli detail of
special method or, perhaps, set, beforo the institute the !West
and tendencies in the teaching of arithmetic.

The topics of a me i% general nature discussed by. institute instruc-
tors may be those concerned with the enriching of the course of study,
the making of arithmetic practical, the elimination of waste material,
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the relative value of the topical and spiral plans in the arrangement
of subject mat ter, the place o gebra and geometry in the elementary
school, and others. In presen 'lig special method the instructor may
relate it to devices for the lower grades, the teaching of the funda-
mental, operations, explanations of problems, special topics like per-,
coinage, etc. Instructors occasionally illustrate methods in early
number work by classes from the schools.

It is not uncommon to fled institutes where arithmetic is omitted
from the program. This is especially the case in city institutes,
where the meetings are apt 1) be.only of an inspirational nature.

PRESENT TENDENCIES.

Tendencies vary.There is a lack of unanimity in the tendencies
and reforms in institute work throughout the Cnited States. This
is shown in the published reports, but especially in responses obtained'
Thou State and city superintendents. Some of the responses read as
follows: "Toward sectional and local institutes," "To county insti-,
Lutes (three clays);" "Toward inure work in metliods;" Toward
summer normals;" "Back to methods;" "Toward the professional;"
"Institutes replacing summer. normals;" ;Lecture method;." "In-
spirational;" "Special method in industrial lines;" ''Programs
arranged for section work;" "More model teaclUng;" "yreliminary
institute liefore opening of schools'," "Joint nieetings with teachers'
associations." The answers indicate a variety of aims. That Chl Ch
is considered a reform in one locality appears to be 'step backward
in .another. It seems that'there is a widespread demand for reform
in institute work, but for the most part the efforts have been spas-
modic.

&amnia' normals.There is a strong tendency in certain sections
of the country to substitate for the institute, either wholly or in part,
the summer normal or training school. This has grown out of a
tendency on the part' of school authorities to have something' well
defined and covering a'longer period of time, usually about six weeks.
Many universities now offer summer courses that attraof teacheni of
elementary and second schools, but these usually beayo ?elation
to institute work.

Institutes teachers of secondary schools.In recent years there
have been tendenciesin certain quarters to provide institutes for
ondary-school teachers,or, more commonly, to provide them sepairJe
sections in the regular institute. The tendency to enlist the coopera-
tion of teachers of secondary schools in institute work is the result of
or parallels the effort in recent years' to secure for them better profes
sional training. It has been the practice in most States to requiro(
'the secondary teacher! to attend t general institutes and fit in as
bekt, they may. in cities which liffd institutes separate from 'those
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of county or State there are usually provisions Made for section work,
to accommodate the teachers of secondary schools.

Little attention seems to be given to the mathematics of the high
school, especially with respect to the technique of teaching. Tin
topics of this character, which appealtbut too rarely on the institute
programs, are largely of a general professional nature.
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SUBCOMMITTEE 4. STATE SUPERVISION AND INSPECTION
.OF INSTRUCTION.'

It must be understood at the outset that there is at the present
time almost no State supervision and inspection that appliesto one
subject rather than to another. The language of tills report is there-
fore general and would apply as well to a report on State +supervision
and inspection in the teaching of Latin us in the teaching of mate-
matics.

The States differ Widely in the amount and the character of the
control exercised over the schools within their borders. In every
case, however, some attempt at supervision is made, and in many
very efficient systems have been established.

THE STATE SUPERINTENISENT.

Almost without exception the educational affairs (.1 each State are
administered by an officer called the State superintendent of public
instruction, or the State school commissioner. In the majority of the
States this officer is elected by the people for a term which varies from
two to five years. 'He is usually elected at the sluice time and in
the same na as other State nflicerS." In a few States lie is
elected in a "nonpartisan" election; in a number of ()tilers he is
appointed by the governor of the State or by a State hoard of educa-
tion71 .

Among the duties performed by these officers the following may be
mentioned: The. apportionment of school funds, the collection and
publication of school statistics, the hearing of appeals on. questions
of School law, the visitation of schools, the orgiuuzation of teacheet3'
institutes, holdi4ig school. conventions of various kinds, the preprira-
tion of courses of study, the organization Of new .high schools, the-
pulilica 'on of the school laws, the determination of teftbooks to be
used, e licensing of teachers. .

The office carries with it great possibilities, but in only a few of the
States. are the possibilities fully realized. It is not probable that the
office will be made the real power that it should be until it is wholly
divorced from partisan politics and place l upon such basis that the
incumbent shall heve time and freedom M Work out definite educa-
tional policies.

In the preparation of this report the committee has obtained most of its information frolh a question-
naire addressed to the various State departments of education and from duel:meats sent out by these
departments. Much of Manna-rad relative to State boards of Palm:dant and State and county superin-
tendents may be found in detail In the " ingest of sthool laws," Chapter IV of the leport of the United
States commissioner of Education for 1904,Toprinted separately in 1947. changes made in the State sys-
tems between 1004 and MOS are amply treated In Prof. Edward ('. J.:BMWs two balletins,"State School
Systems: Legislation anal Judicial decisions relating to public education." published by the Bureau of
Educatton. The thanks of the committee ore due l'fbf. Elliott not only for permission to use his /arm

recollection of State reports, but for suggestions made while (he preparation of the repoh waa under way. A«
portion of the material relating to the inspection of high schools by State universities is taken from an

1 unpublished masteqs thesis prepared by Mr. Ildrold Steele at the University of Wisconsin in 190s.
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STATE BOARDS OF EDUCATION.

A State board of education of some form exists in a majority of
the States. In some States the State boardtZnsists of certain State
officers who are members ex. officio. The officers chosen for such
duty are usually the governor; the chief legal aiser of the State,
usually known as the attorney general; the State's auditing officer,
known as the secretary of state or State auditor; and the State super-
intendent. Sometimes the State treasure; is included. Such board(
usually serve in art advisory capacity to the State superintendent, and
frequently their most ithportant duty is to apportion the State school
funds to the various districts.

A more efficient State board exists in some of the States, as in
Louisiana, Tennessee, Washington, Virginia, and the Carolipas, where
it is made up of two or three of the elective officers of the State
together. with four to seven member appointed by the govertisr or
the State senate. In several of the States the president of the State
university or the president of the State nortmd school, or -both, are
members. In California the professor of pedagogy of the State uni-
versity-i.soalso a member: In Virginia four members are chosen from
the faculties of the State institutions.

The most efficient board is one like those in Massaeluisetts and
Nevi York, and in one or two of the far Western States, where the
members are all appointed for long terms and where real power is
lodged with the board. -

In many of flue States, as in Ohio and Wisconsin, there is a Stilte
board of examiners, whose ditty. is to issue teachers' certificates, fre-
quently of an advanced -diameter only, but who have no other duties
in connection with We) schoohsystent of the State.

In practically every instance the Sttite superintendent 14 the
administrative officer of the board, and indeed in many States the.
board serves only in an advispry capacity to this officer. In only a
few states, as ,in New York: Massachusetts, and possibly in some of
the other Atlantic Coast States, is tlfe State boarkaS a board, a very
definite and decisive influence in the educational affitirs of the State.
Recent Jegislation has very greatly. increased the importance of the
State hoards of education in 'Virginia, North ('arolina, and South
('arolina.

Perhaps Ie mot ently orgam d State board of education/ is
that of the State o New York, which 's known ay the "Regents of
the University of the State of Now York Id which was cretied by
legislative enactment in the year 1784. T s " university "- consists of
" all institutions of higher iducation i corporated in tltq State,"
including the State library and the Sta museum, " and such other
likraties,.museums, or other institutions o4 higher education as may,
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in conformity with the ordinances of the regents, after official inspec-
tion, he admitted to or incorporated by the university." The
regents choose the State commissioner of education, who is the execu-
tive officer of the board and of the public-school system of the State;
l'pon him-devolve all the powers and duties of the regents " in relation
to the supervision of ,clementary and secondary schools, including y
all schools except celleges, technical 'xi professional schools." It
goes withoutIsaying flint this board Juts exercised tt very potent
influence in tie educational affairs of the State.

Of a different-character are the administrative boards created in
Iowa in NO and in South Dakota :401110 It) yea N earlier, for the
purpose of administering the affairs of all the educational institutions
supported by the State above the high schools in the respective
State In South Dakota the board 4i.onsists of five members
appointed bthe governor, by and with the cutsent of the senate,
while the Idwit board consists of nine members appointed in a similar
way. The distinctive feature of the Iowa board consists in the fact
that the details of its business are largely in the hands of a finance
committee of three chosen by t lie board, but from outside of it: own
membershili, and devoting their entire time to the work.

These boards represent new departures in educational administra-
tion and their work will be watched with great interest by educators
all over the country.

In Minnesota there is a State high-school board organized for the
specific purpose of supervising the wnrk of the high schools. It con -
sists of the State superintendent the president. of the State university,
the president of the board of nalFmal-school directors, one city super-

(intendent or high-school principal, and one otla4 person appqinted
by the governor. -1

THE COUNTY SUPERINTENDENT.

While the school systems of the States are for the most part under
the direction of the State superintendent, the real administrative
.unit for the &measly schools outside of the large city systems is
The country, the township,or the town. The town is the unit for the
group of States known as theNew England States, and the county
is the unit in most of the Southern and in some of the Western
States. In the majority of the Statiis is a county superintendent
who, like the State superintendent, is in sonic iniktances appointA
and in others elected in a "nonpartisan" election, but 11 4 a rule lie is
elected at the same time and in he same manner a.'i other officers are,

'V elected, and he is consequently to a greater or less degree a 'political
partisan.

The county superintendent is expetted to visit the schools in Ibis
jurisdiction, and to enforce the law as far as it applieto the elemen-

,



24 IMPROVING THE TEACHING OF MATHEMATICS.

tary schools. In a few States he has sole charge of the certidation
of teachers for the elementary schools. Teachers in elementary
schools usually make their reports to him, and he in turn transmits
all statistical matter to the State superintendent. jle is usually the
intermediary between the school district and the Atte dePartment.
In only a few States does he have any supervision over secondary
schools located in his territory, though in some Southern and West-
ern States certain county high schools are under the direction of
county boards of which lie is a member and frequently the executive
officer. In most States women are eligible to this ofTic.e.

THE COUNTY OR THE TOWNSHIP SCHOOL BOARD.

Many States provide for a county school board which, like the
county superintendent, has to do principally with the elementary
schools, though in some States, as Colorado and Louisiana, where
county high schools are authorized by law, the county board is the
legally constituted authority to oversee such Schools. In some
States the function of licensing teachers rests with a county board
of examiners.

In States where county boards do not exist.there is sometimes a
town or township board with functions analogous to those of the
county board. In other States the school districts of a township are
independent of each other, each one being governed by a local.board
of three members.

Neither the county board nor the township board is a supervisory
body in the true sense,, but rather..a board having to do with the
material side of the school management. Thi'y erect and maintain
school buildings, contract for school supplies, care for school property,
hire teachers, but have little to do with the course of study and the
actual management of the school.

INDEPENDENT SCHOOL DISTRICTS.

In most States practically all the large cities have school sys-
tems which are independent of the State departments and are wholly
under the control of the local authorities. In zther cays the control
exercised by the State departmenA is very It Inay be said,
towevor, that the supervision given to such schools through the
agencies of city superintendents and principals, and citizens' visiting
committees, is much closer and much more effective than any that
could possibly be given by any State department, hbwever well
organized.

Parochial schools, which exist in large numbers, are practically
independent of governmental supervision in all States. Certain States
require reports and seek to exact confornlity* to a course of study,
but beyond the enforcement of compulsory-education laws for chil-

0
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dren attending such schools the -States. have little authority over
them. It is assumed by many that the State can have no authority
over schools which are not supported, at least in part, by public
taxationan assumption which would be wholly untenable when
applied to any other form of human activity receiving protection
from the State.

THE SUPERVISION AND INSPECTION OF ELEMENTARY SCHOOLS.

The actual supervision of elementary schools is largely in the
hands of local authorities. Nearly all the State departments of edu-
cation make out courses of study, but only in a few States, as in
Kentucky and Louisiana, is tho adoption in detail of such course
mandatory. Ordinarily the authority exercised, over the course of

.* study consists in approving or disapproving the coursa of study sub-
mitted by the school authorities. Frequently, as in Maryland, the

. State lays down a minimum program to be followed by all schools.
Proests by the department are usually made effective through the
withholding from the school of the State aid which is granted by most
6tates to elementary and high schools. In the large cities the making
of the course of study is usually in the hands of the city superintend-
ent and the school board.

In about one-thiril of the States, as in Iowa, the elementary rural-
school teacher is licensed by the State department; in the remaining
States, for the most part by the county superintendent or by the
county board. In all but a few of the States the questions, for de-
inentary teachers are prejared by the State department.

As has already been indicated, the supervision of the rural and vil-
lage elementary schools is largely in the hands of the county superin-
tendents. In many States the State department exercises relatively
little influence in the management of such schools, and the distribution
of State aid kto them" is made on the basis of the school census or
attendance. However, several States, notably Massachusetts, New
York, Wisconsin Virginia, maintain 'efficient systems of inspec-
tion through to departments. In New York the counties
are divid' li-visory districts, each in charge of a -district,

schools, elected by a board, made up of two direc-
tors elect each town within the borders ,of the district. The `
number istricts in a county varies from ono to eight and is detear-
named b t le rural population.. The, powers of the superintendents .

are similar to those-.exercised by county superintendents in other
States. Wisconsin has three men who give their entire time to the
inspection of elementary schools. One of 'these confines his work
wholly to the inspection of rural schools:

The recommendations of the inspector are largely advisory, but
may be, and oftenAre, made effective by the withholding of State
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funds. The recommendations made by these inspectors cover almost
every phase of scliool activity. Course of study, character'of schooi-
administration, efficiency of teaching force, sanitary conditions, and
yen conditions in the community around the school, are takqii.into

consideration.
The schoolroom work of elementary teachers in the cities and

towns is, on the whole,effeotively supervised by the city or town super-
intendent. That of the rural-school teacher is very much less effec-
tively supervised by the county superintendent. In many States
there is as yet no supervision worthy the name.

SUPERVISION AND INSPECTION OF SECONDARY SCHOOLS.

The statements made concerning the course of study and supervi-
sion for elementary schools in large city school systems apply in ltage
measure to the high schoots, which form a part orthe same systems.
To some extent the certification of high-school teachers for large city
high schools is also in the hands of the superintendent and the school%
board. --However, the situation so far as it concerns the high schools
of the towns and smaDr cities is quite different. The State depart-
ment frequently prepares the course of study for secondary schools,
and in some cases, as in Lodisiana, the adoption of this course by the
schools ..is mandatory. Frequently the certification of high-school
teachers, is in the hands of the State superintendent or a State board.
In certain States, as in California and Minnesota, the minimum quali-
fications for secondary schools are determined by legislative enact-
ment. 'For example, in California high-school certificates are granted
on credentials only, except in certain unusual eases, and not on exami-
nation, and the candidiate must have completed at least a year's
graduate work in ail institution conforming to the standards of tLe
" Association of American Universities." In general, the certificates
allowing the holder to teach in a secondary school are of three kinds:
Certificates granted to holders of-a bachelor's degree from a reputablo-
college or university, certificates granted to the holders of diplotnas
from normal schools, and State certificates for a long term or for life
granted on examination.

The practice of the different States concerning the inspection of
high schools varies widely. Indeed, it is somewhat difficult to draw
a hard and fast line between the States which maintain a system of
high-school inspection andsthose-which do not. In most of the States
the statute defining the duties of the State superintereient'says that
"he shall Visit. the schools.', In sqme States, as in IllinoiS; the
superintendents, acting under a liberal construction of this clause,
have appointed inspectors to visit the high schools, who act aia the
personal representatives of the superintendents in the strictest
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sense, while in others the office of high-school inspector has been
created by definite legislative enactmkt.

Massachusetts and New York have Maintained efficient systems of
insi.ection for many years.. Within the last two decades statutoiy
provisions for carrying on the work by the State departments of
education have been made by something like one-quarter of the States,
and this number is constantly increasing.

The- method of organizing and carrying, on the work of high-school
inspection also varies much. Tl4iinspectors are usually appointed
by the Stateboard, when one exists, or by the State superintendent
if there is no State board.

In Indiana the membets of the State board, Which; consists of the
governor; the State superintendent, the superintendents or the
three largest city school systems in the State, and three other edu-,
cators appointed by the governor, are designated by law as the
inspectors. In Vermont about 60 per cent of the schools belong to
a "supervisors' union" which appoir# its own .inspectors. Only
schools belonging to this union are inspected.

As a rule persons appointed as high-school inspectors are not
required to present any specific credentials or to undergo any test
of fitness, but are selected by reason of successful experiencin
school work and ability to do the work with the greatest effectiveness
and the least friction. The method of appointment in New York is
exceptional in that all appointments are made under civil-service
rules.

Since the number of inspectors appointed in any State is small,
ikis impossible that they should he specialists in all the lines of.work
taught in the high schools. Indeed, the appointment of a specialist
in any line except manual training and some of the)- called voca-
tional ' subjects-is rare. Exception must be madq of the State of
New York, A.here a group of related subjects is assigned to each
inspector, the assignment being made wi cial regard to the
qualifications of the inspector. For some tin the civil-service
examinations have been so arranged as to secure e appointment of
inspectors who are specialists in the various linei,pf. school work.
In addition to the assignment of subjects, each inspector is placed in
chargerata district and is held responsible for the work hi that district.

In some States it is assumed that the inspectors will be changed
when a new State superintendent comes into dice, although even
hi. those States whery partisan politics is,str2azest the inspectors -

are comparatively free from political influence
The recommendations of the inspectors are made effective by-7,

withholding State aid, wleick is liberally granted, by most of- the(
States maintaining such inspeetion. Indeed, the matter of State aid.
is one of the important factors in the situation.
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That the inspection of the high schools by State authority has
been a most efficient means of raising and maintaining standards, is
freely conceded on all sides. It is equally clear that we are likely
to see the practice very considerably extended in the near future.
One of the most significant movements in this direction is the recent
inauguration of plans for State inspection, combined with liberal
State aic4 by several of the Southern States.

There is one other form of high-school inspection that has gained
much prominence in the gates which maintain strong Slate uni-
versities and which can scarcely be passed over in any discussion of
State supervision and inspection. It is the inspection that has been
done by the State universities with a View to "accrediting" the
schools to the university. This system has its origin in the State of
Michigan, when, in the year 1870, acting President Henry S, Frieze
presented to the faculty of the university a plan for the inauguration
of a system of university inspection designed "as a means of strength-
ening, consolidating, and elevating the whole State system." The sys-
tem was inaugurated v4ry shortly afterwards in Wisconsin and was then
taken up by other States until now it is in force in the States of Mich-
igan, Wisconsin-, Illinois, Indiana, Ohio, Iowa, Nebraska, Missouri,
Kinsas, South Dakota, Colorado, Montana, Washington, and Califor-
nia. Some of the larger privately endowed universities of the Middle
West, notably the University of chicago, Northwestern University,
and the University of Cincinnati, have 'adopted the same plan and
send representatives to visit the high schools from which the majority
of their students come.

At the outset the inspection made by the State universities was
done in large part by the professors of pedagogy, but very soon the
work grew to such proportions that other members of the teaching
staff were called upon to assist. In the larger institutions it was
found :necessary to appoint men whose whole time might be given to
the work. At the present time most of the institutions carrying
qn the inspection keep one man in the field during the greater part of)
the school year. This man usually sets as a sort of supervising efficer
for the whole of inspection and calls other members of the ficulty
to his assistance as he needs them. In the University of Wisconsin,
which is_typical of the larger institutions, something like one-half of

'ihe inspection is done by the regular inspector and the remainder by
About 25ihembors of the faculty. At first no inspection was mwle,

'extept stills request of the school; and the expenses of the inspee-
tion were paid by the school, but at a later period inspection of all

'Schools on the "accredited list" was.mride regularly, and the expenses
weresid by the institution making the inspection. It is almost
uniVrOY,einmeiled tbat:The inspection by the State universities

' his Velfi one of the stpn4fitetors in raising the standard of the high

I
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schools in the Middle Western States. It has been, to a considerable
extent, inspection by specialists. Several inspectors are usually
sent at one time to the larger schools, where each inspector examines
the subject, or the group of subjects, in which he is particularly
interested.. Even in the case of the smaller schools, tO which a single
inspector is sent, he is usually selected with a YieW of giving special
attention to those subjects in which it is suspected th6 school may
be weak.

I Iigh-school inspection by the State universities has hem sevterely
criticized, frequently by public-school men, sometimes $v the uni-
versity men themselves.' It has been urged that the insPection by
specialists has been a detriment rather than a benefit to the schools,
because the specialist overemphasized the importance of hisItp,
own subject and has not pt in mind the needs of the school or of the
community. It is also urged (and this is the objection that is urged
with most emphasis) that the inspection by the universities is made
for the purpose of ascertaining whether the school is fitting the pupils
hir entrance to the university and with no regard for the usefulness
of the high school to the community.. In reply tp this objection the
advocates of university inspection insist that there is no antagonism
between preparation for the university and preparation for life. It
is admitted on all sides that the university inspection has done very
much to bring the universities and the high schocis into sympathetic
relations with each other. N

Perhaps one of the most serious objections to the university inspec-
tion lies in the fact that the small schools which have -no hope of
going on the "accredited list" receive no inspection at the time of
their greatest weakness, when the inspection could accomplish most
Rod.

The whole question of the relation of the universities to the high
schools is a subject of sharp controversy in several States at the
present time.

SUPERVISION OF SECONDARY SCHOOLS NOT SUPPORTED BY
TAXATION.

There are in nearly every State a considerable number of secondary
schools that are mot supported by taxation. Many of these schools
are under the control of religious denOminations, and most of them
aro avowedly preparatory schools for the colleges and universities.
They are, for the most part, chartered

as
the State, but ordinarily as

business corporations rather than as educational institutions. A
notable exception tt this rule is the State of New Yprk, where all
institutions are bartered by the board of regents of th6 "university"
of the State.- ia certain of the States such academieh are requested
to' report to the State superintendent, but ordinarily the State maims
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no attempt to supervise of-inspect them. The State of Nevrork,
however, inspects academies chattered by the State.

Practically the only control that is exercised over these academies
ishat exercised by the interests supporting them and by the colleges
and universities to which. they send their pupils. In those States
where the State universities maintain a system of school inspection
the system is extended 40 the private academies as well as to the
public high schools. In other States the only outside influence which
tends. to regulate these schools is found in the entrance examinations
set by the colleges.

THE STATE NORMAL SCHOOLS.

The State normal schools, of which each State has one -or more,
usually stand in rather close relation to the State departments of
education, though it can scarcely be said that they are supervised
by the State departments, since their management is usually in the
hands of special boards of directors appointed for the purpose. The
influence of the State superintendent in the government of the normal
schools is a consequence of his prisition as the head of the public-school
system of. the State and not the result of any statutory provision
giving him a larger share in their government than belongs to other
members of the governing board. It is the logical outcome of the
fact that the normal schools are established for the purpose of training
the teachers over whom the State superintendent Juts, as a rule, most
authority.

SUPERVISION OF HIGHER INSTITUTIONS OF LEARNING.

The first colleges in this country were established in the New
Englan States by religious denominations and for the definite pur-
pose of eating nien for the ministry. While the character and the
control of t ese oldest colleges and universities have changed, the
change has never been in the direction of State control. The insti-
tutions were established by charters granted by the State legislatures
authorizing them to do certain work and to grant degrees to such
persons as would complete a course of study; but the determination
of the course of study and the conditions under which degrees might 4

be granted have been wholly in the hands of the institutions them-
selves. It goes without saying that such institutions have been very
sensitive to public opinion in so far as it affects the attendance of
students and the attitude of the classes that are able to add to the
endodfments. State universities, in the proper meaning of the term,
have been establish d in only two of the group of States lying north
of the Potomac River and east of Ohio, viz, Maine and VermOnt..

The earliest State universities were established by the States along
the South Atlantic seaboard from Virginia southward. All the States
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west of Pennsylvania and Virginia maintain State univeNities which
were established,. in th?; majority of cases, before the State passed
beyond tho Territorial stage. In practically every, one of this great
group of States the State university is ti, '.strongest educational
institution in the State.

The State universities are for the most part apported by direct
taxation, though several of them have been the recipients of large
grants of land which ;ll ultimately yield great endowments. The
governing hoards of the higher educational institutions which are
supported wholly or in part by taxation are usually appointed, by the
governor of the State, though in some States, as Illinois and Michigan,
they are elected directly by the people. In many States the State
superintendent. is'a member ex officio of the board. In most States
a board of visitors appointed by the governor examines the higher
educational institutions annually. However, such boards usually
make a report to the governing board rather than to the governor.
These reports are often perfunctory, and in no case do the committees
who make them have power to enforce' their recommendations.

Nd real supervision over the State universities exists except such
as makes itself felt through public opinion as it is able to affect legis-
lative appropriations. It may he said that the governing boards and
the faculties have been almost wholly free to shape the work of these
universities as they please. They, and they alone, have established
entrance and graduation requirements and have determined the
character and scope of the instruction': Even the State legislatures,
\through whose munificence the universities have teen enabled to
reach their present state of development, have rarely taken any part
in the educa 'end policies of the institutions. Voluntary associa-
tions, like the 'Association of American Universities, the Association
of New Eng nd Colleges, and State associations that have been
organized i States, have had indirectly the effect of supervision
on many universities and colleges, in that they have done much to
bring about uniformity, ter establish higher standards, and to prevent
the abuse of the degree-conferring power.

In this connection the far-reaching influence of the Carnegie Foun-
dation for the Advancement of Teaching should not be overlooked.
This foundation, established in 1905 through the munificence of Mr.
Andrew Carnegie, is intended to furnish a pension system for pro-
lessors in institutions on the "accepted list" of the foundation.
Institutions under sectarian control are barred from participation.
The foundation has established two sets of standards ono for pri -'
vately endowed institutions, and anothtr, in some respects- higher,
for tax-supported institutions. Institutions are admitted to the
"accepted list" after an. examination which covers 'entrance require-
menu graduation recieirementa, financial resources, and administrac

., -.-
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tion. At the date of the fifth annual report of theloundation, made
in September, 1910, the "acce t' comprised G7 institutions in
the United States, of which 9 arc tax- supported.

SUMMARY AND CONCLUSIONS.

1. There is no Federal supervision of -education in the United
States.

2. Some States maintain strong arid efficient departments of super-
vision and inspection which are doing much to elevate standards of
itork in the public schools.

3. Many other States exercise little or no supervision through their
State departments of education. This weakness is owing in great
part to the political methods used in selecting the State superintend:
ertts, to their short tenure of office, and to.insufficieut provision for
carrying on their work.

4. The efficiency of the State departments is on the whole' greatest
in those States where the State superintendent is an appointed officer.

5. State boards of education may be, and in several States are,
very efficient agencies in the administration and supervision of the
educational'affairs of thdStatA

6. Nearly all the States maintain a system of county superintend-
once, but the county superintendents, who as a rule are chosen by
popular election, have to do almost exclusively with the elementary
schools.

7. About one-fourth of the States have made statutory provision
for the inspection of secondary schools by their State departments,
and in several others the State superintendents, acting under the
constitutional or statutory provision which directs them to "visit
the schools," have delegated the work to certain men who devote
their entire time to the work of inspect/on. This system of State
inspection, coupled with more or less liberal provisions for State aid,
has been a most effective means of, advancing,the interests of second-
ary education.

8. In the group of States north of the Ohio River.and extending
westward from Pennsylvania to the Rocky Mountains, the State
universities have established a strong system of high-school inspection
with a view to securing better preparation for their students. This
inspection has had great influence in elevating high-school standards
in many States. It does not reach the smaller schools that are not
yet strong enough to meet the entrance requirements of the universi-
ties and which perhaps stand in most need of careful inspection.

9. No attempt is made to supervise or inspect parochial schools or
privately. endowed schools of any grade. Practically the only
restriction placed upon such schools is that pupils attending them
must satisfy the compulsory education law of the State in which the

\.
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school happens to be situated. The strongest influence affecting the
privately endowed seconAary.schools is found in the conditions under
which their pupils are admitted to colleges and the universities.

10. There is practically no supervision of any sort for the colleges
and universities, whether privately endowed or supported by the
State. Most of these institutions have boards of visitors appointed
annually, but such boards have only the power to recommend and
are not, as a rule, very effective. Public opinion has been tte most
effective external agency in shaping the development of higher insti-
tutions of. learning. Voluntary associations among the universities
themselves have done much to bring about uniformity and to main-
tain standard's. The Carnegie Foundation for the Advancement of
Teaching, which admits institutions to its "accepted list" after care-
ful examination, promises to be an effective eternal agency for th6.
promotion of. hth standards.

SUBJOMNITTEE '51 ACTIVITIES OF PUBLISHERS AND
THEIR AGENTS. .

PREPARATION OF TEXTBOOKS AND THE PROMOTION OF THEIR USE.

In America leading scholars are interested in making elementary
textbooks, not so meek for monetary consideration as for the desire
to advance education. Many of these men feel that the theories'of
education which they advocate are not sufficiently tested until they
have been applied to the subject matter of instruction; andf, in order
to make this test, they commonly produce textbooks embodyihg their
ideas. Whenever a teacher or educator 4. any locality appears with
a message; or makes an advance in edulational theory or practico,
the American publishers seek to obtain from him an expression of his
discovery or method. The publisher's activity inithis line gives to
the country., at large the advantage of the best educational thought
prevailing in the various parts of the country. '

In several subjects, notably mathematics, publish= generaliy°

make it a practice to employ supervising edihirs to supplement their
regular editoriitl staff and thus make sure of high-grade mathematical
scholarship. The supervising editors in turn solicit criticisms upon
their manuscripts and proofs from the best teachers and scholsrs in
the respective departments of mathematics; thus a textbook is com-
monly reviewed before publication by a half dozen or more ropreV
seutative teachers of mathematics in as many different sections of the
country.

In addition to publishers' efforts to secure books of high scholar-
ship and practical utility, there is another way in which their act:.vity
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advances the cause of education; namely, through their methods of,
salesmanship.

One means of promoting the sale of textbooks prevalent, in the
United States is through the use of sample copies. Acting on the
assumption that a good article will recommend itself, publishers
through their sources of information seek to know the places whet
books are aboyt to be pui.chalsed, and send samples of their new pub-
lications for examination. So efficient has this method proved that
publishers seldom refuse a request from a teacher who is willing to
return the sample hi ok after examination. These copies are usually
accompanied by circulars and opinions from teachers, which plan
furnishes an int erchonge. of ideas and much publicity to the desirable-
qualities of the new books.

The more recent ideas in circularizing also have an educational value.
The circulars of textbook publishers often take the form of mono-

xraphs on the history of mat hematicsshowing, for example, how t lie
development of the science demands a new textbookor take the
form of method lessons showing how a new book carries, out accepted
educational .principles .or represents an improved course of study
corresponding to the graduation of material in a new textbook:

In addition to postal advertising, publishers have found it desirable
to, employ personal representatives to promote the sale of their text-
hooks. These agents are commonly given a course of instruction in
the characteristics and merits of the mathematical textbooks, the
sale of which they promote. This instruction is based upon the edu-
cational theory and practice of the schools and includes aomparisons
between the different competing publications.designed for the same
field. There is a growing tendency to employ.special agents as well;
that is, persons who have made a study of mathematics and its teach-
ing. Their work is to promote sales by visiting the larger school units
and lecturing on the teaching of mathematics and the use of modem
textbooks.

In general, the activities named above apply to-three classes of
textbooksthose for elementaiy schools, those for high schools, and
those for colleges. The elementary boolenaturally does not contain
between its covers touch educational theory. Its educational quality
is shown chiefly by the selection and grading of its material. How-
ever; these books are often accompanied by manuals whIP114reat
quite extensively the theoretic phase of the subject and explain the
educational value of de textbook. Publishers commonly furnish
these manuals at nominal prices to teachers using the corresponding
books and thus help to advance the cause. of mathematical teaching.
The promotion of the sale of elementary books is largely ma'd'e thrbugh
personal representatives of the publishers.. Consequently, the char-
acteristics and educational features of each book are brought
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hand to the classroom teacher and often deMonstrated in the schools
by the publisher's agent. The high-school textbook, like the ele-
me entary book, is largely academic, and although it usually possesses
a more pronounced educational flavor it is often supplemented by a
eachers manual, as in the case of he elementary book. The sale of

secondary-school books is promoted somewhat more by correspond-
ence than that of elemetitary books, but expert salesmen are employed
in this field by nearly every schoolbook publisher. The college teat:.:
book, which is commonly a teelmical treatise on some phase of
mathematics, is more often sold liy correspondence alone.

1
PUBLICATION OF PROFESSIONAL BOOKS AND WORKS OF REFERENCE,

There is a sufficient demand from American teachers to induce pub-
lishers to bring out libraries or series of professional books which
include works on t he history, develovment, and iedagogr.- of mathe-
matics.

Besides the practical study-text fur the pupils' use and the purely.
professional book, publishers prepare reference textbooks; namely,
more theoretic textbooks on mathematics, those which contain a
richer course in the subject than is usually required for elementary
classroom work and which furnish the theory and breadth of view
necessary for good teaching. In this group should also be included
books on Special mathematical topics.

The aim of publishing houses, like that (4 other eommercial-insti-
tutions, is primarily to make money; hence they do not produce pro-

iifessional

books and reference books by reason of 6their generos.
They publish 'both those which in their judgment will yield a profit
from their own sales and those which will so stimulate the demand
for better textbooks that the publishers will be remunerated in a
reasonable time for their expense in thus advancing' the cause of
learning. It is not to be inferred, however, that several American
book houses do not take pride in the enviable reputations which they
have attained as patrons of science and education. ..

SUPPORT OF EDUCATIONAL JOURNALS.

There was a time when textbook houses edited and published at
their own expense "educational journals." A periodical of this
origin naturally reflected the favorite ideas of the house .editing it,
tended to mold public opinion in harmoby with the comatercial
interests of that house, and discouraged an open forum of discussion.
It is a gratifying fact that this condition no longer exists. Our edu-
cation14 journals as a class are now edited and circulated by persons
who are not connected with publishers of textbooks, and who seek
from textbook houses only such support as paid advertising affords.
Private enterprises of this sort are liberally patronized gy the

4
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publishers of textbooks, and even the periodicals supported by the
universities re6eive a modicum of such patronage.

CONTRIBUTIONS TO LIBRARIES, COLLECTIONS, AND EXHIBITS.

It is not uncommon for publishers to make their mathematical
books available for school libraries and educational collections where
they will be consulted by teachers or by those preparing to teach.
The expense of this plan is incurred on the assumption that the use
of good books is increased by liberally informing the teaching Illy
of the merits of publications. The larger publishing houses also
take special pains -to display their mathematical books at'State and
national teachers' association meetings.

THE RELATION OF PUBLISHERS' ACTIVITIES TO SCHOOL LgGISLATION.

Twenty-two' out of the forty-eight States comprising the United
States proper have some form of what is known in America as the
State adoption of textbooks. In this system one or more books in each
subject of study is prescribed for use in the public schools for a period
of years, ranging from four to six. The selection is made at published
intervals from the competitive bids of publishers, by a textbook
board. This board is usually composed of school officers or teachers,
appointet by the 'governor of the State for each period of adoption,
or is com used of persons holding educational or other eivn positions,
one of whose dutiesi as defined by Jaw, is to serve on the textbook
board. The obvious result of this system is to establish uniform
textbooks in large 'links of territory, and to lessen the variety of the
books used.

In States not having State adoption, textbooks are eitlier furnished
bf the municipality free fOr 2.,he pupils' use or are boUght by the
pupils under the recommendatiOn of the school authorities. This
freedom of selection lends less to uniformity and perpetuation of

-standards and tends to a wider distnbttion and market for the pub-
lishers' offerings.

.

SUBCOMMITTEE 6. THE TEACHING OF MATHEMATICS -IN
SUMMER SESSIONS OF UNIVERSITIES AND - NORMAL
SCHOOLS.'

SUMMER SESSIONS IN GENERAL.

.Previous to the year 1891 there had been no general movement in
this country to organize summer courses in connection with the
schools, colleges, and universit1e Certain summer courses for
teachers had been offered at 'Harvard University as early as 1871, but

This report was prepared by Prof. li. E. 'tilaught on short notice, when it was discovered at tge but
moment that no provision had been made for the Important phase of work here treated in the assignment
of Jurisdiction to the original subcommittee,. As there was not time for an exhaustive Investigation, it
eras decided to gather data from a limited number.of representative institutions and to draw such condo.
abases might be possible on this basis.

-At
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not until 1891 were any regular courses in mathematics give*. In
1891 also, certain courses in mathematics and Latin were offered in
a slimmer session at the State-normal school at Erriporia, Kans., 'as
a private undertaking of -two instructors in the school. In like man-
ner some summer courses were offered in the same year at the Uni-
versity of California, the University. of 'Indiana, and the University
of 'Minnesota. No doubt, complete data would show that similar
beginnings were .made about this time, or not much later at other
institutions. Cornell Unixersity made a start in 1892, the University
of Missouri and.the University of Illinois in 1894, and the University
of Texas in 1897. In most of these cases, if not all, the beginnings
were made by a few instructors who carried on the work as a semi-
private undertaking, depending wholly upon the tuition receipts for
remuneration.

The University of Chicago was the first institution to embody in its
constitution a provision for regular work during the summer (the
"sumnier'quarter"), conducted by the permanent faculty unde con-
ditions precisely similar to those in the other quarters (the autumn,
the winter, and the spring) of the school year. President harper
maintained that to allow a great and costly university plant to stand
idle during one-quarter of the year was neither good business nor
good educational policy. He held that the advantages of college and
university training should not be kept forever out of reach of those
who were engaged in teaching and who could not afford to give up
their pOsitions in order to attend the university during the nine
months from October to June. How keen was 'his prophetic vision
and how great a boon he conferred upon the teachers of the country
may be inferred from the tlata of attendance shown in the tables of
statistics given below. On account of the Columbian Exposition in
close proximity to the campus, no wairk was done at Chicago during
the first summer (1892-93)4 but dlr. work began with the summer
quarter of 1894, with an attendance of 597 students, and the enroll-
ment for the next seven summers, in order, was: 931, 1,048, 1,273,
1,434, 1,636, 1,674, 2,375.

The steadily growing attendance during these summer quarters,
the serious character of the work done, the extent and variety of the
courses offered both for elementary and advanced students, the
participation of the regular university faculty in exactly die same
manner as at any other session of the year, these were new phenom-
ena in educational development_in this country which may well be
characterized as the beginning of an epoch, namely,.the adoption pf---
the Summer session as a part of the regularprogram in many col-
leges and universities.

It can not, however, be said that this program has been, or
is likely to be, universally adopted by the colleges and universities.
Indeed, in the nature of the case, only the larger institutions, and
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especially the State universities, are likely to develop this phase
of work strongly. Inasmuch as the constituency of the summer
session is very largely from the ranks of teachers, it is natural that
those institutions which have developed strong departments or
schools of education should attract the larger numbers. One by one
these institutions have organized the work of the summer session;
usually at first in a tentative way, being in'charge of a few instructors
who might assume the responsibility and derive such revenue as the
tuition fees would afford, later receiving dflicial indorseihent both
as to financie1 responsibility and in the granting of credit toward
degrees for Wirk done in these courses. In many cases it is only
recently that full credit fpr summer work has been accorded toward
the bachelor's degree, and in very few instances even yet can credit
toward the higher degrees be thus obtained. Wisconsin and
Columbia, for example, explicitly provide that credit for work in the
summer sessions may Count toward the bachelor's and master's
degree but not toward the doctor's degree. The extension of the
credit privilege corresponds closely to the gradual development of
the summer prpgrams. Naturally, the beginnings were made in
most cases with elementary courses only, and later advanced courses
were gradually added. Chicago furnishes a notable exception to

'this manner of development. There the full curriculum of courses,
elementary and advanced, could be found from the 'very outset, and
all degrees conferred at any time during the year were included in
the range for which credit could be received for 'work done during.
the summer quarter.

The following table shows certain general data concerning the
summer sessions of 18 universities which are sufficiently representa-
tive to indicate the extent to which this phase of work has gained

. recognition.
TABLE I.Attendance in summer sessions of tinitersitia.

Institutions.
Date of Weeks in

organising ttsb
summer summer
courses. session. '

Attendance during Sve years.

1906 1907 1906 1909 1910

California. 1891 6 706 522 661 819 1,051
Chi cago 1494 12 2.688 2,605 3.050 3.264 3, 370

ruble 1900 6 1,043 1,392 1,968 1,946 2,629
1892 6 642 755 611 889 987

Harvard 1871 6 779 809 1,116 903. 873
nllnois 1804 9 423 619 no 631 665
Indiana 1800 12 682 721 1.006 1,139 1.107
Iowa 1900 6 281 344 363 303 347
Kansas 1903 6 284 289 377 374 390
Michigan 1894 8 1.004 1.070 1.086 1.224 1,234
Minnesota 1891 6 ' 1.019 1.616 1.218 1.286 1. k68
Missouri 1894 8 . 403 452 608 552 576
Oberlin 1899 8 142 136 142 160 164
Ohio State 1905 8 388 425 503 642 839
Pennsylvania. 1904 6 505 707 879 826 1.219
Tennessee' 6 1,917 1.964 2,925 2,421

1399 444 026 741 848
Wash) State 1904

1899
66660,196 266043

760
236

1,026
288

1,123
301

1,263

',Not fully reported.

S
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Remarks on Table 1.At the University of California .sumniier
courses have been given since 1891, but the first regular summer
session NVas held in 1900, since which time gill credit toward the
baccalaureate degree has been allowed for all summer courses of
college grade. This is typical of many other institutions, for instance,
at the University of Illinois summep courses were given since 1.894,
but the-regular sessions granting credit for work of a college grade
began in 1900.

The figures for the University of Minnesota and for the University
of Texas include those registered for elementary work as well as those
taking work of college grade. At the University of Texas the summer
session is combined witl4alLmmer normal school. This arrangement
prevails also in some other cases, for instance, at ''ulane University,
where the summer session was introduced in 1910.

The totals for the Summer School of the South, at Knoxville,
include registrations in all tirades of work for the training of teachers,
from the kindergarten to elementary coltege courses, the large
majority being in courses below college grade. This school is held at
the University of Tennessee.

For further information concerning the attendance of teachers:
upon summer sessions in various kinds of schools, see a monograph
by W. C. Ruediger, entitled "Agencies for the Improvement of
Teachers in Service," published by the United States Bureau of
Education.

MATHEMATICAL COURSES IN THE SUMMER SESSIONS.

The foregoing general statement with reference to the development
of the summer sessions in American universities forms an appropriate
background for the consideration of the work in mathematics, in
particular; in these sessions. In appears that the courses in mathe-a
matics have been regarded in most cases as of special importance
in these summer curricula. In fact, in several instances the work
hew with courses in mathematics and perltps" one other subject,
and was gradually extended to include courses in all the replar
departments as the number of students increased and the demand
became apparent.

The courses offered in mathematics may be roughly divided
into two classes: (1) Those. intended primarily to emphasize the
pedagogical aspect of the subject, and (2) those intended primarily
to develop the subject matter for its own sake or as a prerequisite
to other courses. The pedagogical courses include critical studies.
of the various elementary and secondarly branches with reference A
scientific interpretation and methods of presentation and also
studies in the history of mathematics with special reference tb the
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needs of teahers in elementary and secondary schools/6 As yet
there appear to have been no pedagogical courses offered for the
special benefit of teachers of college mathematics, but it may be
said that practically every course offered in the summer session
becomes in a certain sense a pedagogical course, since so large a
proportion of the students are teachers who are keenly alive to
their opportunities for observation. In fact, it is a common occur-
rence in these summer courses for students to register for the purpose
of studying the teacher quite as much as for studying the subject.
Moreover, it is believed, by many that the best pedagogical training
comes"through careful and diligent #udy of the subject matter under
the guidance of an inspiring teaellei who knows how to exhibit good
methods and to impress them by example, rather than precept, upon
the students. However, there is undoubtedly a growing tendency
to attach greater importance to definite, scientific study of the art
of teaching, and_ this tendency i§ shown in the increasing number of
pedagogical courses offered in colleges and universities, especially
in ale summerpasessions, and in this respect mathematics is well
represented. Naturally such courses appear most strongly in those
institutions in which the department of education, or the separate
school of education, is most fully developed.

Of the coursesintended primarily for the study of subject matter,
comparatively few extending beyond elementary. calculus are offered
in summer sessions, except in one or two institutions, notablN at
Chicago and Wisconsin. This may be accounted for in two ways:
(1) Because, in most cases, the great majority of students in the
summer sessions are not prepared for advanced work; and (2) because
the summer school usually has no endowment, and the receipts
from tuition fees where the enrollment is comparatively small are
not sufficient to provide the more expensive instruction in advanced
courses. The following statement from the former .director of the
Harvard summer school is fairly typical of the way in which the
mathematical Work has developed in the summer sessions in, other
institutions:

Mathematical courses were first introduced into the Harvard summer school in 1891.
Courses in solid geometry, plane trigonometry and college algebra have been given
for the past. 20 years. Courses in analytic geometry have been given regularly for
the past 10 years; courses in calculus regularly for the past 7 years. In 1903 a course
was given in the theory of functions, and. in 1909 a course in modem methods in
geometry. In 1910 the following advanced courses were offered: Introduction to
modern geometry, topics in the theory of functions, each with very,small registration.

The following table shows certain data with respect to mathe-
matics in summer sessiq,ns.

lir
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TABLE II. Registration in mathematics courses.

. ItegLstratIon

Institutions.
1906

in mathematics courses.

1907 1060 1909 1910

Elemef-
Lary

courses,
including
calculus.

A d vanes]
courses,
beyond

calculus.

Pel!tog-
cotirses.

California 41
t 'hicago 256
Columbia... .- 130

7.1.
Cornell (I)
Harvard 55
Illinois 110
Indiana 98
Iowa 4li
Kansas 13

38
316
11)0

0/54

136

150
/43

21

330
170

(I)
43

152
177
73
13

GO

381)
210
369

37
ltR3
173
68
20

108
493
175
375

40
144
189

39

4. 1

12 4
3

8 2
5

. 5
4

3 1

3
2
2
1

1

2

Michigan.. .. : ...... . ' 0) (5) (1) (,) (1) 6 .

Minnesota . CT
MIssoitri 415

(4) ('950 (8)
79

(4)
RS

:1

5 1 or 2 I or 2
Nebraska... 33 38 30 32 42 4

°herb') . (4! (4) (4) (I) (4) 4

Ohio State. (')
Pennsylvania 8.5 1129

(I)
151 121

I 113
104

4
I I

Tennessee,
Texas ...... .. ...... ... 0 - 348 421 454 I 446 342 3,
Washington Siai .. 17 21 19 72 22 1 2

WLS(.11Si 11 .142 117 249 725 242 9 .4

I S:ot reported. Aterage of 35 each yea':
1 A vernge rah Fear shout 155. $ Total registration In 1911, 250. None ood calculus..
o Average of 100 e:wh year.

Remarks on. Table II.The data at hand do not make it. Clear in all
cases whether the figures in the above table indicate the total regis-
tration or the actual number of different students, as in the case of
Iowa, Kansas, and Oberlin. The numbers for Texas include attend-
ance upon mathematics courses in a summer normal school which is
held in connection with tau summer school of the university. ;

At the University of Pennsylvania no advanced course in nukthe-
miles was offerM in the summer of 1910, though three or four courses
had been offered up to that time. (The data as to courses in all cases
refer to 1910 unless otherwise specified.) Also the elementary courses
include some preparatory, subjects which will not be given hereafter.

At the University of Iowa, while no advanced courses are scheduled,
those students in the summer sessions who desire some advanced
work aro cared for in small groups as far as possible.

At the University of Kansas no advanced courses have hitherto
been offered. Two are offered in 1911.

The registration in mathematics at Indiana University and at the
University of Chicago is given for the first six weeks of thu,suniner
sessions. The attendance is considerably diminished during the
second six weeks. These are the only institutions reported in which
the session consists of two terms of six weeks each

At the University of Illinois, previouslo 1910, courses in prepara-
tory subjects were offered. The registration given in the table is
exclusive of these courses.
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kt the Uijversity of Tennessee about One-half of the registration?'
in mathematics were in courses below college grade, and no courses
are offered in mathematics beyond the calculus.

T$ TRAINING OF TEACHERS.

In general, it may be said that argenutither of those in attendance
at the summer sessions ache's spending a part or all of their
vacatiowin study, but it/does not follow that all are seekingthe strictly
pedagogical courses., /In fact very many are pursuing courses fur
degrees and are thei<dore filling out requirements of choosing (Oct ive
work- in subject rhatter in which they are interested. It is true,
however, that in most cases where special courses of a pedagogical
cltaractereare given they are well attended and fully appreciated. On
the otluzr hand, there is a wide difference of opinion among the insti-
tutions offering summer work as to the usefulness of the pedagogical
courses as compared with the content courses.

The following comments from reports of various navtitutions in the
above list will illustrate these points with respect to the. departnegt,
of mathematics.

As seen from our enrollment the interest in summer-school mathematics is not very
great, most teachers preferring work which does not demand so gr t. a strain as the
study of mathematics. Whatever work is done has a decidedly beneficial influence"
upon those who take it.

Only one course in the pedagogy of 'mathematics has been offered and this has not
beeiklargely attended. It Fe not possible to form airy estimate as to the influence of
this work in general upon the preparation of teachers of mathematics.

A course in algebra has been given from the first, arranged with special reference to
broadening the pointof the high i-school teacher. raphical methods are devel-
oped, the theory of complex numbers presented, and the notation of determinants
explained. During the last four years a course in the history of mathematics has been
offered, in which the development of geometry and algebra is traced as carefully as
may be from the earliest times. A large proportion of the students in mathematics are
enrolled in one or the other of these two courses for teachers, and their obvious interest
in, and profit from, the work Ras been gratifying. It is believed that the direct infiu-
enceyf these summer courses upon the school teachers, by far the most numerous class
of students in the session, is greater than that of any other work which we do during
the academic year.

Of the advanced courses given in 1910, two were special courses intended for the
training of teachers in mathematics.. In the one year of their existence these tw2
special courses for teachers attracted many students who shpwed much interest in the
work. It is the estimate of the department of mathematics here that the summer
sessions have had good influence upon the preparation of teachers of qiatlfematics.

In general, the demand for the advanced courses. in the summer sessions tends to
increase, while that for the most elementary courses is itatiodery or decreasing. Many
courses, especially those of intermediate character On such subjects Or modern geometry,
projective ,ometry, and selected topics in algebra, am especially adapted to teachers.
Some of those courses are very stimulating to them and show them how to use the litera-
ture and textbooks in their subjects more adequately: Not a few of the teachers in
attendance in mathematics in the summer sessions drift later into the unfOerslty.

i

I
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The special r;.dies intended for the training of teachers in mathematics have been
(1) a general course covering the usual high-school work and (2)/conferences. It
should be added, however, that great emphasis is laid on those aspects of all the courses

which are specially helpful to teachers. The interest in these courses manifested by.
teachers and persons preparing to teach has been distinctly good. We think the sum-
mer work has had a decidedly beneficial influence on the preparation of teachers in

mathematics. It seems repeatedly to have led teachers to enter the university for. the
purpose of completing their college courses. We have frequently heard encouraging
remarks from teachers concerning the benefit they have de'rived from their trimmer
work. Everything considered, the summer mesion seems to have had even a greater
influence on the efficiency of teaching than the ravlacsessions:

No special courses in mathematics for the training of teachers are offered dosing
the summer, this work being giveii during the regular year.

Nn course in mathematics is presented for the flPecial purpose of teaching the stu-
dents how to teach the subject, but frequent suggretions are given to that end. Most,

teachers who take them du so for the subject malter, as as to observe how those'

in charge of the courses present .them.

UI those in the course for teachers take a great interest it') the subject and do much
collateral reading in our extensive pedagogical library in mathematics. All express

themselves as greatly benefited by the course. Many in the course have had. from

three to ten years' experience in teaching.

During the past IO years a course has.tho-history and teaching of elementary mathe-
matics has been given about five diffi3.knt times. Interest in these several courses
intended for the training of teachers of mathematics, on tho part of college students,
has been very slight, registration in them being composed mainly in
The influence of the summer courses upon the preparation of teachers of mathematics
has been very"helpful t, the rather limited number of teachers who liave attended

the courses.

The courses in mathematics, especially the one for the troining of teachers, have
called forth a good deal of interest and have been very valuable and inspiring. Even

more satisfactory is thb teachers', course which we carry throughout the college year,
enrolling both those who hake taught mathematics and those who are looking toward
teaching in secondary schools. We are convinced that the teaching efficiency' of
these students is greatly increased by reason of their faring in this way the various

problems that they will meet at the outset of their teaching experience.

It may be noted that the establishment of well-organized schools
of education,Itn the same basis as other professional schools, in some
of the leading universities has had a marked influence upon the
standards which the public schools are beginning to prescribe with
respect to the preparation of their teachers, and wherever these
professional schools for teachers hold summer sessions thu attendance
is large and increasing' and the interest is rapidly growing. Some
States are already prescribing by statute/ a minimum of work in
.education which must be fulfilled by all candidates for high - school
positions. One of the leading States in this respect is California,
where a year of postgraduate work including courses in education in
the State university, or in a university of equally high standing, is
demanded of all high-school teachers. The work in the summer

I
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session is allowed to count toward fulfilling this requirement. The
following extract is taken from the Ca liforylia report:

The majority of the students in the summer sessiongwas from the high schools of
the State, with an increasing number of graduates of other institutions who are pre-
paring to teach in our high schools. We require a year of graduate work for the high-
school certificate, and have recently agreed to accept summer-session residence at
the rate of four summer sessions for one year 'of the regular session. We filet consider-
able interest among our best high-sclusd teachecpAn the summer courses. and we
bellow we are able to help them to a broader viec. of the subjects which they have to
teach. The demand which they make on us for these courses is increasing every year
and is larger than we are able to meet for ad:/anced work, owing to thejact that the
administration still insists that the summer session must pay for itself.

Another feature of growing significance is the fact. that the number
of men, in proportion to the women, is steadily increasing in the pro-
fessio* schools of education, as is not the case in the ordinary
normal schools. This is particularly notieeable in the summer ses-
sions of the larger universitire the professional side of edu-
cation is st largely developed. This seems to indicate that the
demand tedehers, and particularly for men, with- professional
tra ining i. reusing, and teachers everywhere are beginning to recog,-
hize the necessity of such training in order to secure advancement
in rank and salary. The first step is naturally the summer school,
and this explains the rapidly increasing attendance upon these ses-
sions all over the country and by all classes of teachers, front the
elementary schools to the high schools and the colleges.

SUMMER SESSIONS IN NORMAL SCHOOLS.
4.

Reports have been received from a limited number of representa-
tive normal schools in various parts of the country. In a ,general
way it may bo said that the normal schools in the East and in the
far West do not hold summer sessions, and that those in the Middle
West do hold summer sessions, often extending th-rough 12 weeks.
There are important exceptions to this statement, and of course
there are many institutes and various kinds of summer schools for
teachers which provide lectures and other forms of instruction through
periods of from one to four weeks, but which are .not here classed
with those summer sessions which provide continuations of the regular
work in normal schools. The following are extracts from replies
received on the subject:

The two normal schools in New Jersey hold no summer session,,since their services
are not needed in view of the large opportunities offered in the universities of New
York.

.
The only normal school in Massachusetts which makes much of summer wdrk ie

that at Hyannis. -
The normal school at Danville, Comm., has helda four weeks' session during July,

beginning in 1908. Its object is to give to tattlers of titinunon schools who consider
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themselves unable to take the regular two years' course a brief summary of the
common-shool subjects, what to teach and how to teach it.

We have in Maryland two normal schools, neither of which holds a summer session.
The State normal school at/Los Angeles, ('al., has never held summer kessions.

Generally one of the five normal schools in the State Isilds a summer session, but
Ilene will he held this year (pm.

The two State normal schools of Ohio, one If Oxford and one at ,Athens, hold
summer streions. The former began the summer work in 1903 and has had an
attendance in earn of the last five years rfmging from 550 to 700. The registration in
mathematics claseee has averaged-about 170. For the sessions of 1911 nine courses
in mathematics are offered, from arithmetic to trigonometry, and including two
courses on the teaching of elementary mathematics. r

The State normal school at Kirksville, Mo., has held four sessions of 12 weelol
during each of the past 8 years. The attendance during the summer ternehas varied
during the past 5 years from 500 to 610. The estimated registration in mathematics
courses each year has been about GO per cent of the total attendance. Courses of both
high - school and eollege rank are offered from elementary algebra to calculus, includ-
ing two courses in the teaching'of mathematics. The influence of our mathematics
courses has been to induce many students to return to the institutioA ampler after
summer for mathematics and other subjects. Many of our mathe unties students
discover, while here, their ability in mathematics and develop a desire to be special-
ists in the subject. The four other normal schools of Missouri also hold summer
sessions of 12 weeks each.

All of the Michigan State normal schools hold simmer sessions of six weeks each.
to one at Kalamazoo began on this plan at its organization in 1904. The attendance

during the past seven years has increased front 117 in 1964 to 834 in 1910. The courses
. offered in mathematics below calculus are college algebra, trigonometry, elementary

algebra, and geometry. A teachers' course in arithmetic and review arithmetic is
intended for the training of teachers of mathematics. Regarding dip influnce of this
work upon the preparation of teachers of mathematics, I will say thit very greet inter-
est has been shown, especially on the part of those preparing for the grades; also many
have taken work looking forward to teaching high-school mathematics, and a number
of graduates have continued work in the universities.

All of the Wisconsin State normal schools hold summer neaktonm of six weeks each.
4 The one at Plattevil egan this two years ago with a melon of six weeks' duration

and last year (1910) 1170 an attendance of 26,5, of whom about 160 were registered in
elementary mathematics courses. Wo have little opportunity as yet to judge as to
the effect of these courses upon the preparation of teachers of mathematics.

All of the normal schools of Illinois hold summer KI4A011S, and at least one, at Nerimal,
Ill., has a 3Zession of 12 weeks.. The Chicago Normal College has a summer session,Uf
10 weeks. All these sessions are largely attended...,

The State normal school at. Emporia, Kann., has had summer sessions in Home form
since 1891. Mathematics and Latin were the only subjects in which instruction was
given at that time. Tho summer session soon developed into a regularicature of the
inst it ut ion and for a number of years past has been organized upon exactly the girlio
basis-with respect to employment of faculty, records, and requirements as at any
other portion of our school year. It constitutor etre of the five terms 'of the year In
other words, we do in the summer school the work pf one-half a semester, nine full weeks
of class work. Tho courses offered in mathematics have been the regular work of the
normal school. in arithmetic, algebra, and geometry of secondary grade and in
higher algebra, trigonometry, surveying, analytIcs, and calculus 'of college grade.
The other normal schools of the State, one of them ri youth old, the other 10, have had



46 IMPROVING THE TEACHING OF IdATHEMkTICS.

summer sessions on the same basis over since they were organized. The attendance
at Emporia in 1910 was 1,200, and the number of persons enrolled in mathematics
courses was 305. During the past 5 years the average attendance has been about
1,000, and the registration in mathematics approximately 250. We draw from all
classes of teachers in the State, includiqg many who are doing high-school work, and
the general influence upon the teaching work of the State has been quite extensive.
It is difficult to give any accurate or specific data with regard to this,.but in all of
the courses offered in mathematics it has been the intention to consider them' as
specially organized with reference to preparation for teaching.

The State law of Minnesota provides that each State normal school
shall hold a summer session of 12 weeks, and many other normal
schools, especially in the Middle West, hold summer sessions of six
to eight weeks' duration.

For more detailed data on this subject. see a inonograplAy William
C. Ruediger, mentioped above (p. 39).

Enough has been said to indicate the general influence of the,
normal-school summer sessions, especially in the Middle West. It
is clear that for teachers, especially in the common schools and in the
elementary schools, these sessions afford opportunities otherwise
out of their reach and insure to large numbers of teachers a growth in
effectiveness and an enlarging interest in their work which they
could obtain in no other way. Of these general advantages, the
teachers of mathematics probably enjoy a larger share than any
others, since the data deem to indicate that a relatively larger number
of teachers are registered for mathematics courses than- is the case
in other departments.

Finally, one other phase of summer-school work should be men-
tioned, namfly, that which has characterized Chautauqua, Y., since
1578. While this began", and was long continued, largely in the form 41

of popular lectures, in more recent years organized class work has
been carried on in many departments of the school and college
curriculum, including mathematics. The attendance is large and
the interest is great. Much attention is given to arithmetic, algebra,
and geometry, and no doubt the influence upon the teaching of these
subjects is widespread and important.

CONCLUSION.

It has been seen that the summer session is a development of the
last 20 rears, and more extensively of the last 10 years. Many ctq-
leges and most of the universities are now'holding summer sessions.
Particular interest centers in those institutions where school.* of
education have been established on a professional scale or where the
department of education is recognized as of leading importance.
But even in those institutions where this is not the case much of the
work of the summer sessions has a pedagogical character, duo iu
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part to the method of presentation and in part to the critical obser-
vation of the instructor by the summer students who are themselves
teachers. The normal schools, especially of the/Middle West and
South, are using the summer sessions to the very great advantage
of large numbers of teachers who otherwise would be deprived of the
opportunity for advancement and growth in the profession of teach-
ing. The department of mathematics has its full share of patronage
in the summer sessions and is doing its full quota of work in this form
of preparation for teaching.
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