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_TRAINING OF TEACHERS
'OF ELEMENTARY AND- SECONDARY
.- MATHEMATICS

J B
SUBCOMMITTEE 1! THE TRAINING OF TEACHERS OF
MATHEMATICS IN PROFESSIONAL SCHQOLS OF COL-
LEGIATE GRADE, SEPARATE FROM OR CONNECTED
WITH COLLEGES OR UNIVERSITI%S. -

_ Twenty years ago no professional training of umiversity grade
existed in this country to prepare teachers of mathematics for sec-
.ondary schools. At that time the young teacher’s sol‘s,prepsratxon
for his work was the takmg of as many academic couiSes in mathe-
matics as possible, plus, in some instances, a course on the history
of education or some lectures on general pedngngy On graduation

“he had had no observation of skillful teaching in secondary mathe-
matics, no practice work, no survey of sccondary mathematics from
a higher and pedagogic standpoint, and no knowledge of the best

" literature dealing with the teaching of ulgebrn and geomelry in this
country or abroad. He gained all his experience in the clnssroom,
and, if progressive, he also acquired a certain pedagogic equipinent
fmm private reading and from teachers’ associations; if not, his
point of view on questions of teachmg remained narrow, as is always
the case when one fails to come into contact with what others are
doing in his field of work. A very large number of candidates for
teaching begin their work to-day with this modicum of preparation.

About 15 years ago we find conditions {hroughout the country be-
ginning to change in this respect. At least five different educational
institutions * had by this time established courses on the teaching of
algebra and geometry, which, together ‘with a course on general
pedagogy, formed a certain professional training for high-school -

* teaching in mathematica. Up to 1900 only four other colleg&u e

" %No report’ otthoeommltuou:wbolehummud. thomundbolngoonnd o
suficlently well by the reports of the subcommittees that are Dresented berewith.:
= University .of .Michigan (1898), Michigan State Normal .College (1808), Teachers
College, Columbia University (1894), Syracuss University (1805), and: Dniversity. of
Chicago (1803). The dates indicate the year in which tbe course was first given. - o

sUniversity of Pennaylvania (1807), University of Indians (1898), Albany Noﬁu
College (1888), ud Unjversity of Illlnou (1000)
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secondary mathematics to their programs. :

The past 10 years have shown far greater interest in pedagogical
matters and 8 much more rapid growth in courses of this kind. At
present about 25 other colleges,' in addition to those above mentioned,
have developed such courses a3* The history ar 4 pedagogy of second-
ary mathematics,” “The teaching of mathematics in secondary
echools,” and “ Teachers’ course in algebra and geometry”

For the oﬁner.high-schoolstudies, such as Latin, English, German,
physics, and chemistry, there has been a corresponding development

of professional courseon the teaching of these subjects.

. This general interest in the professional preparation of teachers for
secoridary edueation, which is thus being shown in many of our
‘American colléges and universities, has led to a feeling oy the part of

. ‘s number of these institutions that teaching must be recognized as a
profession, and that training for it must be as formal and definite as
for law, medicine, or engineering. This has resulted in the establish-
ment at & number of our universities of schools of education, each
with a formal organization and a separate faculty, these being con-

- sidered as professional schools and as such ranking, in general, with
the schools of lay, médicine, and engineering. In these schools
attention' has bu&iven particularly topreparation for secondary
teaching, as the vér¥ous State normal schools have, in general, solved
the problem of preparing teachers for the elementary schools. '

Of the various schools of education now existing in the United

Btates the oldest are Teachers College. of Columbia University and
the School of Pedagogy of New York University. Teachers Col-
lege was founded in 1688 as a privately endowed institution under
the presidency of Nicholas Murray Butler, and was then known as
the New York College for the Training of Teaghers. It was a school
of university grade and enjoyed reciprocal ::fntions with Columbia
University. In 1898 it became one of the professional schools of
Columbia University, ranking with the schools of law, medicine, and
engineering. Teachers College was the first professional cBllege of

“education of university grade separate from a university, though ~

now'a part of Columbia University. )
. *The School of Pedagogy of New York University, establiskied in

. 1800, takes runk with the other professional schools of that institu-

ion, and may be said to be the first professional school of university

- grade directly connected with a university.
.a“n gwm 3 . . S . .

"2 Eleven of the more prominent ave: New York University (1002), University of
Mexas (1908, Usniversity ' of -Mlssourt (100%y, 'Oniversity of Mimmesota (1008), Uni-
“versity of Cinoinnatt (1908), University of Nebraska (1907), Cornell Uhiversity (1907),

and- Oblo State University (1000). .

known to this committes to have &ded' courses on the pedagogy of

University. of- Wisconstn (1007), University of lowa (1908), Drake University (1908), -
. . { . . .

1
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> ,uspmimomlschoolmopenedattheUmmtyof&xngo,

- in the school of education. In general; academic work is not done :
of a professional hature. The principal exception to ghis is found -

‘versity. In all of these schools the professmnal courses are credited

TN T AT N R e TR T T e s T T e T "‘r—'.
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'r,wnmm -8CHOCLA ;0P OOLLBGIAYE/GRADE, -3 b
In 1901 2 achool of education with a distinet faculty nnd unﬁng

g
and has since become one of the prominent institutions of this kind. i
Within ‘the last five years at least 11 other universities® have organ- *
ized similar schools or colleges where the profesmona}l trainingjof ~
teachers is carried on. In all but two cases?® these schools rank yjth
the other professional schools of the university, : '

In addition to. the above-mentioned institutions oonneebed
universities there are at least threé normal colleges,® separate
ony universily or college, where work in the ‘training of teachers
of colleglate grade and leads 09 a recognized bachelor’s degres.
These three ‘institutions offer Loth academic and pmfmond COUrBes
in preparation for secondary teaching.

- The work in all of the above schools or colleges of eduutlon dlﬁen
fmm that offered by a university chair or department of education
in that professional courses of study are offered in far more generons
measure. -In these schools one finds courses in -general and educa-
tional peychology, the history and philosophy of education, school
administration, foreign school systems, secondary ‘education, etc., in
addition te courses on the teaching of each of the secondary sub-
jects, often accompanied. by systomatic observation and practice
teaching of the subject under expert supervision in some high school.
The academic preparation of the prospective feacher is usually car-
ried on for two years in the regnlar college department of the uni-
versity before the pupil enters the school of education, and is conr -
tinued in.the college department along with the professional courses

¥

in the schoel of education, the courses there offered bemg strictlyP

in those professional schools which are not connected with a uni-

toward the bachelor’s degree, and in a few of these institutions
graduate courses leading to the master’s and doctor’s degrees in
education are also offered.

1 University of Clnclnnanollege ror Teachers {1005) ; University of Texan, Depart-
ment of BEducation (1006) ; Syracuse University, Teachers' College_{1908) ; University
of Missourl, Bchool of Education (1908) ; -Universi.y of Minnesota, Collen of Education
(1008) ; University of Indians, Bchool of Education (1007); Ohjo State Unlverwity, -
College of Educstion (1907); University of lowa, Bchool of Education (1907) ; Drake
University, College of Bduqdou (1807) ; Tniversity of lllinois, 8cbool ot Mnuthu.
{1908) ; University of Nebfhska, Teachers™ College (1808). -
" (The dates indicate the year of establishment of the school of -edneltlol. By . eou
parison of the above with the footnotes dn pages 5 and 6 it will be seen that in somé
universities courses on the teaching of secondary mathematics existed before the o ;
sitlon of a formal school of education, while In othéts quch courses enn dhr

astablishmentt of the- professjonal school.) - . - ERSEEN

3 Universities of Illinols and Jowa. . N

3 fitate Normal College, Ypsilanti,. Mich.; aqu Normal” (.ollen. Altnny N Y.. lil‘ 3
Normeal College of the City of New York. . . > 0 g of SRR
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By i rﬁp ADE OF AGHOOLS. AND cqx.uens OF EDUCAT? ,‘ ;

|+, t1Bov4ar aé mithematics is-concerned, it i8 the aim of all bf thess
; « - colleges of education to prepare teachers and supervisors of ‘mathe- -

e doatichfor public aiwl private high schoels. Soe of these institu- |

E r’ sionk also-have: facilities’ for equipping teachers of'mpthematmst for - |
yiepartmental work in elemeptary schools and instructars in methods i

"* & i mathematios for: normal schools. At a few schools of education

«. opportunity is offered ‘to: pmncnpals and - teachers to fit themselves

i for the study of special problems inthe teaching of mathematics,

" sgoly aswonstracting courses of study for elementary and kigh schools,

i« and especially.courses in mathematics which fill the particular needs

 of menual training, comniercial, industrial, trade, and other special- -
iged fotms of schools. The courses found in several of these pro-. .
fessional sachools are very- helpful to those preparing to teach
academic courses in mathematics in collegee and universities, while

- extensive:and: complete preparation ‘is possible for those who wish
“$o:shecoine: professors of the pedagogy of mathematics.” Facilities -

- dvehlsoipifered toiprepare for reeearch and teachmg in the history
oi'mlthmm g v
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& b mmm' UNDERGRADUATE mommvu, PREPARATION POR i
2 '_pm,m i et mcmon SECONDARY SCHOOLS.

KT any

Zhi ,g;@maeh oﬁ ;‘the )1.? sghools of educatxqm considered in this report the
i mipi training of a professional nature for secondary work is a
3@.’ M,mt:’; ‘organized cougse on the teaching of secondary mathemat-
mﬂ;lms cpgrse. varies in length from 17 to .80 hours gf class worl,
,:",7__. ‘-,‘QNM fop mll of the®nstitutions beihg 48 hours. , The method
- of bandling -she, gpurse. ls,, in gpneral, by, lectures, recitations on
rdadmgs discussions, wutten reports, and quizzes. The
no%emltter of tlns tourse varies somewhat in each institution,
'i ¢s ant’ ¢omuion te practically all of the courses.
rm ‘may. be {ommne& of what is-being done in:such work
OVMN aymm mpmd Jrom. the, syllabi sent in
be:leading institutio been ‘arranged, and: may; therefore;
wﬂx’*ﬂ” n'?;o@” W M m M&lfﬁ@”‘&ﬁ‘ﬁhﬂﬁ@f’such
Aetxlogisni .;W fﬂﬂ*’mbwfa I ot ﬂié hﬁtﬂpds” f‘ﬁ%
 them, %hgm s best literature: concerning:tho teaching of
‘{ﬂm athematical cyrrioulum, i Ameridan #4d. freign

: t ' t!mmﬂu;o!

G
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\,.; vaméms ﬁypwﬁuﬁwk, a smly ol«twﬁm A&mwh m ﬁ-iﬁ
 texts for escondasy bchools; and the yariols mbvemants to-reformhy |
teaching of secondsry mathematics at homo su@ sbrond. ‘Soms st -
tention is oftert given to the methods of conducting » recitationim
mathematics with discussions of the heuristic method, the lsborstory ,:E

method, the ro-text method, etc.” The course also-contains a° rovanw
of typxcal paits of algebra and geometfy offering scientifie or peds-
gogic difficulties, such as the number system of algebra, dquivaleitt
; equations, factoring, theory of expoments, simultanecus quu!nhc )
e equations, graphic solutions, the - foundations of geometry, the
|* sequence of propositions, the treatment of peralleld; loei, Hmite, in-
| commensurable cases, methods of attacking exereisss*in geometry,
and the nature of the .problems and exercises of algebra and geom-
etry. The reading of current periodical literature on the tewohing -
of mathematics and the discussion of such topics us teaching dlgém ;
and geometry together, the fumon of plane and sohd _geometry, ue,; i
are often included. .
Such books as Smith’s The Teaching of Elementary Mathematics - -
and The Teaching of Geometry, and Young’s Phe Teaching of Mafti~
ematics are frequently used as outlines or texts for such & course; !
Fine's College Algebra and Number System of Algebrs, Chrystal’s. !
Algebra, and the histories of mathematics by Ball, Finik, Cajori, Gow, i
and Allman are fmquently reported as reference books. i
The prerequisites in mathematics for the above course are one yur‘ i
of college mathemdtics in about half of the cases and through the cal-
culus in others. Even where the former requirement exists, #
usually happens that most of the students have had the calculus and
such courses as the theory of equations and projective geometry as
& minimum preparatlon before entering the pedagogxcal course,
This pedagogical course is normally, takeh in the senior year.
In connection with the above course on the teaching of secondary
. mathematics 12 different colleges of education offer systematic work
in observation and practice teaching in secondary classes, wlhndh R
receives academic credit. This work is carried on in most cases ina . |
special high school connected with or under the direction of the .
school of education. In a few cases arrangements are made for. meh;
practical work in public city high schools. The amount of observe~ b
tlon mndl practxce teaching reqmred vanes from 80 to' 60 ]bw!m gl L

fxn some of ‘Shiege. colleges olher pmf sglont 'omrses ﬁn
é for the ‘tanching of mathematics gré given in 64ditolt' to the teachi i
" course aﬂbdwmémhoneat. Aahsftmctm(ﬂ sbparam co@gﬂe on t‘l?n?e stos
of msﬁhema’tﬁcs i oiﬁ! sod in -seven of these’ m@lhﬁom, whils ' e




§ h;lmnﬁov Movolumm@!ﬂn& eeﬁendo wmﬂhmde totince
+the-owusgs-whish have led to ite development or stagnition in various
 -epochs, ;-Warls .in _murveying, designed eepecially - for prospective
. {mmchers, is also offered at Beveral schools. At Teachers College of
+ . Columbia University and at the School of Education of Chicago '
- University several additional interesting professional courses are
found, such a8 « Encycloped,u of elemenuu-y mathematics for teach-

" 4 Applied mathematics for teachers in secondary schools,”  Psy-
m of . number,”. “Teachmg of secondary mathematics in Eu-
rqpe, and-“ Critical review of secondary mathematics.”
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i - Inafew schoals gpecial certificates or diplomas, certifying. specml
B - propu'atlon and fitness for teaching seoondary mathematics, are given
#y  invsddition to the regular degree to students who fulfill certain
fij’f requitements. - In some instances these diplomas sre granted by the
&: . State, board. of education to studenfs who have had at the school of
5. -education 8 eextsin preparataon for the teaching of mathematica.
747 In these cases the diploma is a State license to teach for life or for a
'v;, . given-number of years. In other instances the diploma is conferred
42 . onlyiby the college of education independent of any board of educa-
!&f: " tion,: - The requirements for these diplomas are usually as follows:

£

I'g':
3

K

4

Courses on educational psychology, the history of education, and the
' temehiing of secondary mathemafics, with observation and practice
teaching, together with academic work in college mathematics of from.
I{Mw 24 points (a point equaling one hour of work for one semester).

o

o m msnr UNDERGRADUATE PROFESSIONAL PREPARATION FOR
o _TRACHING-IN ELEMENTARY scnoox.s.

& Omly a few * of the schools of education offer preparatlon for teach-
%. . ing mathematics in elementary schools. One reason for this is that
s the State normal schools offer, as a rule, sufficient preparation for this
! ﬁp’l@ df work.  When, however, one wishes- to prepare. for supervi-
2 'departmentgl work in mathematics in the grades, and hopes
& ain’ the better positions, it is necessary to have further scholar-.
n:lpp in mathematics and educatlon, and a college degree, a type of
: &umn& Inch can be found only in the colleges for teachers since
‘ﬂ)ﬂfh,gm in geneml vwhere the normal schools leave off. Students
\ { oﬂave d(ono two years of work bayond the llugh pchool in & normal
ol, arg usnally able to compfete a contse and obtain a degree in
,b? tvgp a}dldltcxpna} years of study.
woEk ar ools 88
: ﬁn ,oonespondmg,ibothe o do-
, y Y 'me syllabus" ‘
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are taught in the: elementary school make up the subject matter for
| work in college mathematics, while the mgst serious students have

students also take a thorough course on higher arithmetic, in which
special attention is given to modern business practices. In the School -
of Education of the Umversxty of Chicago a course on the peyvholoy
of number is usually taken. In additjon, students generally elect
very freely related courses in the departments of psychology and ele-
mentary education. Opportunity for, jbe teaching and observa-
tion in elementary mathematics is offered in connection with this
work. . It should be added that students who are studying seriously
the problems of teaching mathematics in elementary schools usunlly

order that they may better appreciate the nature of the secondary
school work to which the elemeutary school courses are leading.

GRADUA‘!'E COURSES IN THE TEACHING AND HISTORY 0' n'mx-
MATICS.

Graduate ooprses in the teaching and history of mathematxca,
leading to the master’s and doctor’s degrees, are found only st
Teachers College of Columbia University and at the School of

research courses are conducted on the seminar plan, in which the stu-
dents work on individual topics relating to the history and pedagogy
of mathematics. The prerequisite for thése courses is a bachelor’s
degree, which should include a course on the teaching of algebra and
geometry in addition to a generous amount of college mathematics.
Students who have not had courses on the history and pedagogy of -
secondary mathematics usually take these courses parallel with the '
‘graduate work. A large number of the students pursuing these. .
courses are those who have already had considerable experience in
teaching. The work is adapted to the needs of the various classes of
_students. It is taken by those who wish further prepardtion for sec-
ondary_teaching as well as by those who aim to become heads of
departments of mathematics in high schools, One also finds a num-
ber who' are fitting themselves to teach methods in mathematics m
normal and training schools. :
" There are also a.few students who are preparmg to teaeh mathe-
- matics:in colleges and universities. . This seems to be a good .omen, .
i . for it indicates that students are beginning to realize that there are '

is ofthemmegenml type a8’ thazformondurymthmha,mpi k)
that arithmetic and. such parts of algebra and concrete :geométry ss -

L discussion. Students taking such a-course have ofterr.had ‘a year’s .

usually had more. In Teachers College at Columbia University o

take also the full preparation for teaching in secondary schools, in '

Education of the Upiversity of Chicago. In these two institutions

mpomnt gedagogxml pyoblems to be solved eg_ ally in connec-

&
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;.Mnewpnor mmamn is .found MM any other plave in
wur edueational system, o situation which'is ensily explained, since as a
. zule:the:tenghers in the first year of the vcllegs ¢ourss are young men,
- fresh from the study of higher msthematics, who have never had

- ‘smperience in teaching and who have never so much as discussed the
1mont elementary topic in relation to such work. The fact that the
men who are preparing in the schools of education for this college
2%, aworkusually follow at the same time the courses offered on the teach-
"~ ipg of secondary mathematics shows that they realize that the prob-

+ Jems of teaching in the first years of college are almost identical with
_ thode in the last two years of the high schoal, France and Germany
Jong ago fully appreciated this when they included in the courses of
.atudy for their secondary schools the mathematics which we usually
.~ teach in the first two college years. The further fact that these young
" men.also. pursue as many advanced courses as possible in pure and
applied mathematics indicates that they feel strongly the necessity
of combining mathematical scholarship with this pedagogic training.
In these schoals of education there is no dogmatic instruction in ref-
erence to college teaching; such work would be fatal. In the semi-

freshman or sophomore college work and, at the same time, get fully
mtoto ch with all of the movements and problems in secondary teach-
ing which bea;' so directly upon their field of work. They thus obtain
a broad basis for the pedagogy of freshman oollege mathematics;
they get perspective if nothing else.

...An these graduate courses men are also prepared for college teach-
mg and research in the history of mathematics. The facilities for
this work are exceptional at Téeachers College of Columbia Univer-
sity, where very complete libraries* of old mathematical books and
manuscmpts are available for the use of graduate students. In the
seminars one also finds & number of ‘principals and supervisors who
. gre intérested in the new types of industrial, trade, and commercial
: MQOIS which are so rapidly springing up in this country, and who'

- 'hathematlcs adapted. to the needs of these schools.

i . PRESENT TRNDENCIES

P Y mxm%eﬁ;of the schools of educantion report plans for enlargmg
work for the professional training of teachers of mathematics.
n séversl gf these colleges where short eourses on the teaching of
‘mathemativg sre now-offered it is proposed to maks within
80’5 dojsiderable inckesst fin the length of the' course. Ins
~inst:tutibns* whem nQ practuos m«:hing or olbeewatwn is now

L i A .w-r ST

.nars these students usually work out some problem connected with

. jare: Workmg on special studies relative to the courses of study m g
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to increase the efficlency of this work, especially. on the sida of prec-

- tice teaching.! Several professors have also announced their inten-
“tion of offering courses on the history of mathematics; others are

plenning graduate courses in the teaching of mathematics. At sev-

-eral -of-our .colleges of education there seems.to be a strong feeling -

that secondary teachers should have a synoptic course in mathematics
somewhat along the lines of Klein’s “ Elementarmathematik vom

héheren Standpunkte aus.” There is no question as to the advisability .
of such a oourse; the main reason why such work has not been more - .
generally- given it America is probably the lack of a suitable text-

book. As a number of American professors are now jointly prepar-
ing a work of this kind, courses of this nature will soon be found, no
doubt, in"a-number of our teachers’ oollegas.

.

CONCLUDING REMARKS,

The ideal preparation for teaching in secondary schools and the
first two years of college should be something more complete than
that now generally found. On the side of scholarship it should
approach the completeness of the preparation in France and Ger-
many, where one must have a State license, obtained only by passing
a most rigid State examination, before he can hope to do anything
worth while in secondary teaching. On the other hand, it would

pmbablv be detrimental to the life and elasticity of our system if

a similar license should be demanded in this country. “Yet with us,
where the public is now beginning to recogmze that teaching is &
profession, a feeling which will certainly increase as the years go by,
the time will undoubtedly gome when secondary teaching will be
sufficiently attractive financially to enable us to demand from the
prospective teacher some such preparation as the following: On the

side of p’ure mathematics we may expect the calculus, differential’
" equations, solid analytic geometry, projective geometry, theory of

equations, theory of functions, theory of curves and surfaces, theory
of numbers, and some group theory. On the applied side we should
demand a strong course in mechanics, theoretical and practical es-

tronomy, descnptxve geometry, and some mathematical physics with -

a thorough course in expenmental physics. To this should be added
special courses on surveying and general apphcatlons of mathematics
that the student may see to what all of the above work is leading.
As mdagogacal trulnmg there should be included a strong course on

. !An intetesting uucle on “Practice work ih university depnrtments of education,”
by F. E. Farrington, has recently appeared in the Bulletin of the University of Texas,

- - No, 184, Nov, 1, 1909. - It may aiso be found in the Pnblleltlm of the Nlﬂou! Bochty
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~ future, . In's number. of other achools serious efforts sre being made




Wﬁg tciél\mcfd sscondaty emsties with; observation: and :pras-
- ‘«dice; teaching under-expert-supervision, s ‘course on . the history- of
mathematics, at least one graduate course on-thehistory and tesching
. of mathematics, and & course of an encyclopedic nature dealing critic-

. -ally with:the field of elementary mathematics from the higher stand-
- - -point.. A foundation in peychology and the history of education fs |
" mlso npcessary. Buch-a preparstion may at first seem excessive, but |
. <it is-the ideal, and, with the exception of about half of the pedagogic. °
training outlined, it i8 no more severe than the requirements in
-~ France to-dsy for the secondary teaching license known as the

- ¥ agrégation.”  We can demand this /zf the public will give teaching
> the recognition it deserves. ' S

/
SUBCOMMITTEE 2./

STATE NORMAL SCHOOLS.

."+ The State normal schools/exist for the purpose of training teachers
for the public schools. They are generally supported by appropria-
.. tions by the State legislatures. A small number of these schools are
* . supported by a specified-State tax, supplemented by appropriations
by the State legislatures, and in a few cases they receive some income
- from the sale or rental of publigland grants. A few State normal
‘schools have small permanent e ments. Tuition is free, except
for alight incidental fees, to persons declaring an intention to teach
+ ‘in the State in which the achool is located. With the exception of a
- . few schools in the South the State normal schools are coeducational.
. This report is prepared from data obtained from the catalogues of |
State normal schools, and from the answers to questionnaires. A
"questionnaire.was sent to each of 185 State normal schools #hd to 8
‘¢ity training schools. Answers were received from 65 State normal
.~ 'schools and from 8 city traiming schools. The numben of city, train-
. _jng schools from which data. were received being small, these fchools °
Hiave been classed with the State normal schools.

" THE RELATION OF NORMAL SCHOOLS TO OTHER SCHOOLS,

o ,;I:l‘le requirements for entrance to ﬁonnal schools vary in different
- parts of the country. Of 64 schools repoiting on this topic, 23 per
cent require high-school graduation. . The majority of these schools

sre in New England and New York, and offer a two-year course of
&‘, which is composed largely of professional work, : The remain

gchools require for.admission. only the completion of the work

PN
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sIYof the eighth grade. ,Such schools usually offer two courses of study,

for-year opures for' the stadents who have completed only the

eighth grade and.a.two-year course for high-school ~

gaduates. A fow. ichools, chiefly n''the Middle West, offer twg .
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years of work in addition to the above courses, for the eompletxon of -

which a bachelor’s degree is granted.

The work of the normal schools now. receives betber recognition
from the colleges than formerly Of the schools reporting to this -

committes 56 per cent receive full credit in the colleges for: work
done in mathematics, and 20 per cent receive partial credit. Fre-

quently the colleges allow junior-class standing to those graduates of
the normal schools who have done twaq years of work beyond the
high school. It is estimated that about 13 per cent of the graduates
of the normal schools later pursue advanced work in college. ‘The
larger estimates come from the West, where the normal schools are
used as preparatory schools by a conSIderable number of students
from the rural districts, because the high schools are not so well
developed as those in the East. Since a considerable number of their

gmduates lnter go to college, the normal schools of this section have -

come tooffer considerable elective work. It thus becomes possible

‘for the student to do in the normal schools the mathematics usually
done in the first two years in college.

Practically all normal-school graduates teach at some tlme in the

~ public schools. It is emmated that 73 per cent of the graduates teach

tive years or more. The large majority of them teach in the grades. .

Sixty-four per cent of the schools report that some of their gradu-

ates teach in the high schools in the smaller cities and towns.
1 o

THE AIM OF THE mSTRUCTlOIUN MATHEMATICS.

Each school was asked to give the aim of the instruction in mathe- -

matics. Of the schools reporting on this questxon, 51 per cent claim
to pay equal attention to mathematics as a science (the so-called cul-
ture value) and to mathematics as an art (the so-called utilitarian
value). About 28 per cent claim to emphasize more the culture
aspect (except in arithmetic), and 21 per cent put gréater stress upon
_the utilities.

Since a large ma]orlty of the students are preparmg to teach in -
‘the elementary schools, arithmetic is the most important subject in -
the mathematical curriculum of the normal school. The mathe- -

matical instruction has as its chief aim the preparation of efficient
teachers of arithmetic. One means used to accomplish this end is to

' give formal instruction in methods of teaching this subject. Of the
schools reporting, 89 per cent also give courses in methods of teach-
ing algebra and geometry. The general opinion is that such courses
are distinctly valuable when preceded by a thorough grounding in

‘the. subject matter, In 66 per cent of the schools offering these ;

courses.they are given wholly, and in 8 per cent in part, by the same. .

‘ teachers that give the academic courses in mathematica.
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+Jt im the opinion in'28 per cent of the schools that there should be

no difference, except in courses in methods, in the inctruction in
mathematics offered to students preparing to teach and to other -
students. The remaining 'schools take the point of view that in
courses for proapective teacheras movre attention should be paid to the
aims in teaching mathematics, to methods of explanation and orderly
pmamhthm, and to the historical development and economic impor-
tance of the subject.

IB‘IHODS or IISTRUCTIOI AND BRANCHES OF STUDY.
The courses of study in 64 schools were obtained either from

-, answers to questionnaites or from the mtslogues of the schools. The

following table shows the different courses given, the number of
schools offering each course, and the average number of hours given
to each course:

- -
. ) . Bubject. . n‘\:.t:n:éo;r‘:f
 AMRIBC. .esn e e .| AlL 100
Flomentary algebra............ @t eeaeeeeeeneeeeeeeeaa—.- Al 171
Plane geometry ............ — feereeeceeenecaeenee.aat AN 18
Advanoed algebra _....... ¥ aaaaean 9 108
Bolid geometry _.........coooeeeiao. 5000000006A0OEEEEA0ENA 18 72
Methods of teaching ... ... BOGO00CEEONEEEECEEEEOEEEEEREEOO0G } 32 6 -
Mathematics ......... IO60B000EEEEEEEEEEEREEECEEECEEEa0T0. :
Plane trigonometry ... ..ol 40 7
Spherical trigonometry. ... ... .cviiiiiiiiiiiia, 4 80
Analytion ... .ooiiiiiiiiiiiiiiiaa.. o eeaann 25 2]
(01T N . 23 87
Theory of squations ............oooceiiiiiiia., 3 52
Differential equations ..............ooiiiiiiiiiiiiiiaaa., : 1 48
'Survegixq ........ S . 1 57
" Apalytioal Iech@nits ....o...eueiieieenit e ane ... 1 48
- History of mathemation ... ...o.coiooiiicionieiann..l]] -8 70

e High-school gﬁduates taking a two-year course in a normal school

are required to review arithmetic, and, in some schools, algebra and
Mﬂ:‘ry Stadents who enter the normal school from the eighth

{‘giadedre required to' take courses in arithmetic, algebra, and geom-
~ #iry, 12 miors advanced courses in mathematics are offered they are
. 88°% Yule elective. ‘The number of students electing mathematics is

il ity inost schools, as the only students interested in the higher
up mﬂwﬁmddmmmmmwmdmgmoﬁhge
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or to teach the Subject in a high school. - No elective work is offered
in 32 per cent of the.athools reporting on this' question. - : ]
Recitations by the students, supplemented by an occasional lecture,
is the practically universal method of conducting clasees. In nearly
all cases & text is used as the basis of a eourse, the text being supple-
mented at the pleasure of the instructor. ' .
One of the most important parts of the profess{oiul training of a
student’in a normal school is the practice teaching under supervision.
n the achools reporting, 80 is the average number of class periods of

_ 7 practics teaching in mathematics which jt is possible for a student to

take who is muking a specialty of this'subject. In 76 per cent of the
schools all students are required to do some practice teaching in
mathematics, and the average number of class periods required is 34.
This teaching is always under the direct supervision of a critic
teacher. In 51 per cent of the schools reporting, the head of the de-
partment of mathematics is said o exercise some supervision over
the practice teaching, but in some of these achools the supervigion
is very slight. Such supervision seems to the committee to be very
desirable in order to unify the work in mathematics throughout the
school, to make the work of the training school mdre effictent, and to
keep the teachers of mathematics in the normal school in touch with
elementary school work. .
Correlation was also made a subject of inquiry. Of the echools
reporting, 12 per cent say that no attempt is made to correlate the
different mathematical subjects. Thirty-eight per cent are attempt-
ing to make some systematic torrelation. The remainder attempt
gome correlation, but nothihg systematic. Twelve per cent of the
schools reporting on the question think it advisable to eliminate en-
tirely the traditional boundaries,between,_arithmetié, algebra, and
geometry ; I9 per cent think (hese boundaries should be eliminated to
a large extent; 7 per cent notat all. Other schools suggest methods
by which related topics in the different subjects may be correlated.
Sixty-nine per cent of the schools report some attempts at cor-
relating mathematics with other subjects, usually with the sciences,’
but close correlation is made, probably, in but few schools. The
replies to the, questionnaire indicate that it is the general opinion’
that in arithmetic the larger part of the problems in the lower grades
and some of the problems in the upper grades should be taken from
the other subjects that the pupils are pursuing and from the pupil's
Much more is now being ‘donc than ever before in the normal
schools in the way of using algebra and geometry, as well as arith-
metic, to solve problems taken from the other school ‘subjects and -

from the experience of the pupils. Some of these problems are taken -
- , ° . 'l, bt .‘—l L. - . ..‘ o . - o K B i

i
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&mtuuwhmhnov m%-'nhhmon pmblemof this hndthm
formerly, some: are oltained from published lists and from period-
joals, and mlny more are made by the teachers themsaives. 'Some of
the teachers in normal schools have been active in srousing interest
in ;nnume applied problems. The great difficulty, as has been often
expressed in the replies received by the committee, is to find applied

. problems that are of real intires®to o large number of students.

. ‘FThe question-was asked, What causes operate to produoe filares
in mathematic. in normal schools that do not operate in other sub-
)ecta' About one-fourth of the answers say none. Other answers
sy that too much time-is devoted to other subjects; that we have
poor methods of instruction and poor elementnry training; that too
much js sttempted; that the subject, as it has been taught, lacks
interest.

‘The libraries of the normal schools are generully well supplied
with works on elementary mathematics,.and on the history and

. teaching of the subject.. The departmemx are also supphed. with

appatatus necessary for illustrative work in teaching weights and
measures, and geometric models for use in teaching mensuration and

solid geometry .

MA‘QONS
A

Thuty-eevm per oent of the schools reportmg say that examina-
tions are held at the option of the instructor. In such cases the
examinations are given at intervals of from 2 to 6 weeks at the
completion of important topics. The rule in the remaining schools
is to hold enminf:)ions at the end of each term or semester. In one

+

- school no examinations are given. .The examinations are written in

83-per cent of the schools; in the remainder, both written and oral.
In 31 per cent of the schools the examination penods are from 40
tobOmmutas,m«ipereentfroml toﬁhoum in 13 peroent from

~ 8to4 hours. -

‘The principal objects of the exammntwns are to test the knowledge

o - of the students; to furnish s test of the teaching, to give unity to the

0

subject, and to secure & review. In 5 per cent of the schools the grad-

" ing of pupils depends entirely upon the examinations, and in 2 per -

oent not at all, In 20 per cent the examinations count for one-half
in.determining grades; in 44 per cent for one-third ; and in 29 per cent

. for.less than one-third. In44pereentottheschools there is a tend-
. enoy to give less considergtion to written examinations  given at stated

Intatvals, and in 45 pér eent thera isn tendenoy toward abolu;hmg '

D T R “

mln three . States. the govermng botrd of t.he uormnl whools or the

i & : ghh department of edncation conduets annual mmimtmns. whxch :

some ques determine pmmouon and gnduntxon. o
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The committes asked for opinions concerning some recent move-

indicating present tendencies . _ _ _

One question asked for recommendations for improving the initial
instruction in aritbmetic, algebra, and -geometry; and a number of
recommendations were received. About 18 per cent of the schools
recommend that the study of arithmetic be begun later. There should
be more objective work, especially in the loyer grades, and the work

~ ghould he less mechanical. There should be d¥ill on the fundamental
operations until the pupils have a much higher degree of speed and
sccuracy than at present. :

In teaching algebra, the recommendation comes from almost all
schools that this subject be more closely connécted with arithmetic,
so that the transition from arithmetic to algebra may be simpler
and more natural. To accomplish this it is suggested that the literal
notation be introduced not later than the seventh grade and used

““freely in the eighth grade. Furthermore, to make algebra more
*  interesting and useful, let it be used in solving real problems.

In respect to geometry, the answers show.a general tendency to
make the subject less formal in the beginning. By the use of simple
illustrations attempts are made to base the elementary concepts more

applied problems are used to give the subject more meaning. .

Fifty-one schools sent replies to the question “ What traditional
topics should be omitted from the course of study in arithmetic,
algebra, and geometry!” In the case of arithmetic, the general
recommendations are to omit all obsolete and purely technical topics

and unduly complicated problems. The number of topics which one

recommend the omission of cube root, except by factoring; 13, the
* omission of true discount ; 9, highest common factor by the Euclidean
method; 6, partnership and ‘compound proportion; 5, partial pay-
ments and progressions; 4, compound and annual interest, much of
percentage, and complicated problems in fractions; 8, bank. discount
* and longitude and time. Other topics are listed for omission by one
or more schools. Although a very small per cent of the schools
would omit all of the topics just:'named, the list possesses some

- when they are not omitted. .

gl

| ments to improve the teaching of elementary mathematics. While
\ . it is probable that not all of these recommendations are carried out
| in the schools from which' they come, they are valuable, at least, as '

completely upon the experiences of the pupils. Numerical and other .

or more schools recommend for omission is large. Thirteen schools .-

interest in that it shows how many of the traditional topics are
. being removed from the course. . There are further suggestions that
indicate a somewhat general tendency to abridge the above topics
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m emﬁments, and hence have no, specific entrance
gengrally. receive Mdm(ta of nﬁlgm&m and i

thémt fof Amﬁmnce to such’ courses .as they offer, ,Apphmm&a Soc
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recomir d[mion from former instructors, though studgots -
‘ cdmin( ﬁom high echools are very often found d clent in the moet
elementary parts of mathematics. It is recommended that in the .

lower schools persistent drills be given in the-fundamental operations

" of axithmetic, so thet students may perferm these operstionamot: onl!-
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There seams to-byto uniformity whetéwer in the credits mvem"bi

the ligher institutions of learning for inathainatics:covared i privive
normal schools. Esich one of thess schools stands on its dwin metits
and has its own reputation. ‘The State universities usually give full
credit, for all the work done ih mathemstics ini the privats normel
-schools of their own State.” The comparison: of the widely' differing

reports. would seem to indicate that about 30 per cent of the graduates
of!the private normal, schools enter univéssities arid-technieal schiools .
for the purposs of doing more advariced work, while sbout 50 per
_cent of the graduates telch for- five yursor mom, \mﬂuﬂlyimi& ol
pllbho mhoo]‘. S LR SRARE & § Jneh

(.ontmry to the usually accepted opmion, it is pmhably trae thiné
it is not the chief object of the private normal schools to ‘prepare
students for teaching. The majority of students later ‘go into

business; and :& considerable number intc technical work. @mse-.

quently the utilitarian side of tthe study of mashemutics is probabiy

the .phase fhati is chiefly emphasized: -Special cotrees for sm&m'

bearing upon the hxseorymdl Mimgbf mtﬁhemteﬁw mw;*,
ever, affered. i b
Olasses are always sustained in arithmetic, ﬁh@ time “nqmnﬂ&of‘

the student depending :on hig proficiency upon gntering the'sclsool) *
“From 140/ to 40- weeks are usaally given to e , Bl very ' satis:
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Maniy ot thw schools:whith offerfour:year spurses: requirk: oot

nonthe Wosk: in fnalytic geomietry and perhapd the same time'in the:
- L dudly of s calculns, dlioughs; uo, infrequently;the: course offered
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20hole. . [Chepe ia. alsa-s wide vesistion: imthe-degrees held bythe
.{; ‘{eachers; about, one-third of them have no degree, 42 per dont have
B gm;m 18 peticent the master’s. degree, and 6.per cent -
' .idogee!,. e men: wha: m@w;m »hﬁghw dogrees far |
Mt ”‘;'MMM& IR ENTITNUS O 2ol
d eTLh: m Mt&ebmgpuﬁm‘ungu ubout
gwﬂamhum wud is prectically thersame for men a5 fop
woman: Feaiydhron pon;vent, of all, she eaihers: heve served vin
%Wm& mmmwm}m M‘M B0 spepypent: havs
. merved 5:years'or more. Srietis vy
g «The: Aepsherwiiin, ibe, tarmat ;schools hiate Dot-contributed wiany
&Iy" ks ﬁﬁ.‘m'h‘ﬂk&hwm Mﬁmm 4This iy be due, ity
-, NWM thet: m de ‘*MWJMQ W*Mb@radﬂ
 dlegen ,nﬂ;mwhagd muqm nhurnuy: ﬁ‘m&mm,m
ey - for ipsst: Jisiee 3 h
‘Ao Werkof the teasher in the tiornel seboble; and

e e
HPRF SRR, ~ O TS N GE LA B

SR D R

ey
23

fodam S
RGO 91 5

‘:%.:



tion to the ‘scadernic mrammg the prospechve geacher of ‘ma
motics ghould eleo be required to take a pﬁoﬁwmxmﬂ course, includ
ing paychelogy, history of education, sghook management, m@ ‘
Mmﬂhmm&hewummmthemtom
~About 30 per cent of the teachers express. the behef thet an"
. pexmmw of from one to five years in elementary and seoond
. unschooﬂs should be a prerequisite for normal-school teaching. o et
. Most of the normal schools of the United States were mlbﬂ _F" e
. primarily to prepare teachers for the work of the elementary schodls :
?‘l and the various subjects of the curricafum w ia
" by this ideal. Gyadupte work was not & prevequisits for the n
. -schodl teacher, for his margin of knowledge was ususlly snﬁcnentwi‘f S
be had completed the undergraduate work at a reputable college./In
. recent years, however, the normal schools are sendmg an increasingt
large number of their graduates into positions in the secondary
- actiools. Some schools in the Central West send almost half. of thei
- graduates mto such positions. T
- This extension of the furictions of the normal school has 100pe]-
I " tated an extension of the curriculum into the more advanced subjects.
* A fow years ago no mathematics was offered in the norma} schoo
.~ beyond solid geometry and trigonometry. To-dny ‘anslytics i
¢ ealcglus sre offered in seversl of the best schools, and e f5.8 -
marked tendency to offer these advanced subjects in most of thie 1
sohools. These subjects are now offered in order that the prospecti
- {eachet of mathematica may have & broader view of the subject and:
pmm perspective for teaching mathematics in thp secondiéry schools
exwmsnon of: fr.he cumcmilum mfmrthe mmm'e G&WM subjects

unchmg m:thematxcs in the norma) sdhtooﬂa Ilnave ooIdm
one year of mﬂuat@ ’emﬁk in mlhe
: oy, |




