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THE TRAINING OF ELEMENTARYeSCHOOL TEACHERS IN MATHEMATICS *

IN THE COUNTRIES REPRESENTED IN THE INTERNATIONAL COMMISSION ON
THE TEACHING OF MATHEMATICS.

L4
INTRODUCTION.

The accompnnymg report deals with the mathematical tra.lmng of
prospective toachers in elementary schools as deséribed in the reports
submitted by the International Commission on the Teaching of
Mathematics to the Fifth International Congress of Mathemiticians,
held at Cambridge, England, in August, 1912. A comparative study
of the facts presented in these reports is of interest for those engaged
in the training of teachers in this country, if only because they indi-
cate that the standards elsewhere are as chaotic as they are here.
The requirements of the normal schools, or corresponding institu-
tions, vary from & review, of the elementary-school arithmetic to the
mathematics raquired for entrance to colleges and universities; or,
from another point of view, from an emphasis ‘on the purely
professional needs, limited to tho immediste réquirements of the
elementary schogls, to academic and cultural gims founded on the
principle that the more a teacher knows about the subject, in addition
to the purtly professional training, the more successful will be hxs\
‘eaching. But, great as is the variety of standards and aims in
Europe, almost overy standard finds a parallel in this country, owing
to the absence of uniformity—a condition almost paralleled in Eng-
land and Switzerland. But, if a generalization may bo permitted, it -
would be true to say that the academic standards ih the best systems
are higher in the more advanced countries of Europe than they are
in the United States.

Several reasons may be adduced to account for the condition here
described. . The training of elementary-school teachers is still ob-
sessed with the traditions that arc associated with a system of train-
ing by apprenticeship. More emphasis has always been placed on
professional knowledge and technical ability than on general aca-
demic training; so that while the secondary-school teacher has
been‘expected to be a master of subject matter, the elementary-
school teacher has been narrowly trained in methods of ipstruction.
Hence the candidate for the elementary-school branch has been con-
sidered to be suffidiontly equlppod if his knowledge of sublect, matter,
'8 eqmval&nt t,o that given in a secondary school. Another important
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factor, which has perhaps not received the atwntio;l in the reports
that it merits, is that in general the instructors in ngrmal schools are
themselves not university trained, and the demangd for university-
trainod instructors can not become strong until the principles upon
which the training of elementary-school teachers fis based become
broader and more liberal. Finally, it may bo that fn most countries,
and in the Unitod States in particular, the standards in mathematics
have been greatly affected by the fact that the great majority of
candidates ontering the teaching profession aye women. It is
almost universally the case in European nornal schools that in
mathematics lower attainments are required from the women. than
from the mon students. , i

The genoral problem is, however, recoiving conjsidernble’ attention
both in practical administration and in theoreti¢al discussions. At
prosent tho European countries are all passing t rough a transition
-stage, which finds expression in dissatjsfaction with the provailing
arrangemonts. The tendency generslly is in tha direction of raising .
the standards of the academic or cultural training—a tendency which -
reaches its culminationin the admission of certain elementary-school
teachers to some university courses in Germany; in the provision of
facilitios to attract graduates of secondary schools to the elementary-
school service, as in Ilesse, England, Ttaly, ahd Switzerland; in the @7
gradual separation of professional and academic téaining by such -
provision as the introduction of a fourth year for students in the de-
partments of education of universities in England; and in the United
States in the continually increasing opportunities for the improvement
of teachers in service. That the best thought in this country has not
been backward in formulating the task that lies before those inter-
ested in the training of teachers is indicated in the recommeridations
of tho American committees, which are quoted in the section on the
United States. g
BELGIUM.

The normal schools for men and women ‘in' Belgium are organized
on the basis of g four-year course. The students aro admitted at tha
age of 15, aftet an entrance ‘examination on the subjecte of the
elementary school. Arithmsftic is the only mathematical subject
included in the examinatfon, and consists of a written test (two
questions of general arithmetic and two problems) and an oral test
(two questions of general arithmetic and an exercise in mental arith-
metic). The students must obtain 50 per cent of the marks to pass.

The mathematical subjects in the normal schools cqnsist of arith-
metic, algebra (in first and second years), and plane geometry (in
second and third years) for men, and only arithmetic for women.
The.time allotment per week is as follows: .




BELSIUM, Y 8 A | |

N

> g N
Time allotment per week in mathematical subjects, -
: i N

Fit | Bocond | ‘htrd | vours
your, ! yuar. your. your,

CMea.. ... U 3 3 3 3
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Algebra and geometry are dropped in the fourth year of the men's /
course, and the time is given to a review of arithmetic wigh special
reference to the requirements of the elementary school and the
method of instruction, Promotion examinations take place at.the
close of each year on the subjects of thiat year. The final examina-
tion inclides only. mental and general arithmetic and the metric
8 o :

The following wims are prescribed in the regulations of 1896:
(1) The subjects are to be limited to what is necessary with special
roference to the needs of the different stages of the elementary .
school; (2) attention is to be confined to the purely professional °
aspect without digressions into theory, excapt that instruction in
everyday arithmetic gust emphasize the practical utility of the sub-
ject and its content with referencé to partnership, insurance, savings
banks, annuities, etc.; in mental arithmetic the students are to be
drilled in short methods and rules rather than Jprinciples; (3) the
students ‘must be trgineg by frequent handling of concrete objects,
by questions, oral wi\{k, and practical exercises to promote their
own development. It is found, however, that as a general rule the
method of insfruction is didattic, and the students tend to be pas-
sive recipients. ' ‘

The outline.of the work in the men’s normal schools is as follows:

I
«

FIRST YEAR.

Arithmetic —Integers. Preliminary introduction and definitions, Decimal sys-
tem. Fupdamental operations, their numl:er and character; methodical explana-
tion; principles of multiplication and division. .

Decimal numbers. Numeration and its properties. /I')mda.muntsl operations. >
Approximations.: v _

Concrete and practical study of the legul system of weights and measuron.

Divisibility and properties of numbers. Principles of divisibility, e. g, by 2and
5, by 4 and 25, by 8 and 125, by 9 and 8, by 111. Remainders,in divisions by theee
- numbers. Teet 8f multiplication and division by casting out the 9's.

Greatest common measuré of two or more numbers by the method of succeesive

divisiona. U o

Gommon fractions; origin and definitions. Numeration. Simplification of fractiona.

Reduction of fractions. Reduction to the mme denominator. Fundamental opera-

tions. Conversion into decimal fractions. ’ . _ :

Exéfcisos in mental arithmetic, chiefly ith the aid of short method with whole
numbers, decimals, and common fnctmm :

93381°—15——2 : . ,
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~ Bolution (b the method of nduedon to, unity) of various problema beu.nng on
cwryday needs.

'Discussion of the work in the lower mgo of the elemenury school. R ‘
“Algebra.—Easy problems to illustrate the value of algebraic notation. Tntreduc-
tion and definitions. Fuhdamental operstions. Factors. Fractions; definition; '
" simplification by factors. Fundamental operations. Equations; definitions; general
principles of the solution of equations. Solution of ‘numerical equations of the first -
degree with one, two, and three unknowns. Methods of eliminstion by addition
.and subtraction, by substitution, by compsrison of valuce. Pmblema Principlos

of diviaibility. Division of 28 ta™ by rta.

4 SECOND YERAR. .

" Arithmetic.—Propertiea of numbers. Lewl common multiple and greatest common
measure of two or more numbers. Reduction of fractions to tho same denominator.
Divisibility by 6, 18, 15, 45, etc.

Becurring decimala.

* Ratio and proportion. Numbers directly and inversely proportional. Problems.

Methcil of roduction to unity. Application to nile of three. Simplo intereet;
eimple discount at home and sbroad; average maturity; revenuee; contracts; savings
banks and State annuities; insurance; proportional shares and partoership; rate,
exchange, and commission; alligation; and alloys. .

Mental arithmetic on these operations.

Discussion- of the work of the intermediate stage of the clementary school, inclu
ing the legal aystem of weights and measurce.

Algebra.—Algebraic equations of the first degreo with one unknown. Problems.
Examples of indeterminate and impoatble numerical equations.

Meaning of negative solutions of problcmu Exercisos on negative quantities.

A 0
Diacussion of results i# the forms: = 3’ 0 i

Discussdon of problems of ‘moving bodies, etc., cepecially of geometric problems.
Algebraic equations of the first degree with two or three unknowns. Problema. -
Discussions of the general principles for solving two equations with two unknowna!
Geometry —Definitions. Axioms. Properties of triangles. Equality of triangles.
Propertics of perpendiculars and oblique lines. Equality of right triangles. Par-
allels. Tho sum of the angles of a -triangle and of some polygons. Proporties of 8
" parallelogram.
Properties of the circlo and figurea rgsulting from combinations of circles and straight
Lines. Relative poditions of two circles.
Incommensurables in general. Measurement of angles, Inscribed and circum-
. scribed quadrilaterals. A
v Noteworthy pointa of trisngle; circumscribed, inscribed, and escribed cucles,
center of gravity, common polnt of the altitudes.
Problems of construct.lon Loci, Amlyaw and synthesis in geometrlc solutions.
Applications.
Measurement of plane aresa. Pnnclp&l relations between the p&rta of 4 triangle.

.

o THIRD TYEAR.

Powers, Extraction of squm and cube roots, Dete termination of these roots
approximately. e\

Arithmetical and geometric pmgrem\ons

Logarithma. Use of tables. Apphcat.lon to compound mtereat and annuities.

Discussion of the work of the upper®stage of the elementary school.:

Geometry —Proportional lines. Similarity of figures. Pmporuonnl lmea in s
‘lo Am of the triaogle as & funct.ion of the three sides, \ J

\ ———
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"Problems of construction based on the previous course. \
* " Propertios of regular polygons: Construction of regular polygons‘with 8, 4, 5, 6,
8, 10,12, and 15 sides. Area of a regular polygon. Measurement of cireymference,
circle, and sector. Discumsion of a method of determining the relation o}\Qe cir-
.cuinference to the'diumeter. Problema of construction. :

size of plata. Drafting of plans with the aid of tho instruments and the plane table.
Practical applications. Leoveling. .
Review.

Surveying. Depcription of use of surveying instruments. Meamuement‘o?\t& .

FOURTIl YEAR.

Anthmetic. —Thorough revied of the work¥of the first two years. Review of the
program of the elementary school as a whole with model leasons, especially on ‘those
parta lgu thoroughly studied in the normal achogls. .

Various problems and exercisos in rapid calculation.

In addition to this program the students are given a.course in
special method by the professor of method. This course includes
a discussion of the methods of the mathematical sciences—analysis
and synthesis, induction “and deduction, and of the theory and
method to be folloWwed in teaching arithmetic, the system of weights
and moasures, and the prescribod program. This course is supple-
mented by the professor of mathematics, zho discusses the develop-
mént and correlation of the programs of®he cdementary and adult .
school, aid directs tho model lessons irf the subject and the sub-

.sequent criticisms..*In the different classes of a practice school the

students give practice lessons in computation, theoretic arithmetic,
and the mbtric system. . . '

The program of the ncrmal school: is admittedly inadequate, but
the tendency to adopt the suggestions of the modern roform move-
ment is not yot appreciably strong. Al that the reformers propose .
at presont is an extonsion of the‘arichmotic program in the normaj
schools for women by one year and the introduction of two books
of plane geometry, and in the normal schools for men the continua-
tion of algebra up to the solution of eguations of the second degree
with &ue unknown and of geometry- up to the, chiof principles of
solid ‘geontetry. .

DENMARK. B

The normal schools of Denmark/are public and private, but all are
under State supervision; a few/are coeducational; students, who
(st be over 18 years of age ory entering, must have had one year's
iteaching experience before they are admitted. The minimum
entrance requirements in mathématics Consist of ability to handle the
four fundamental operations/ with integral numbers and fractions
(including decimals), to solve. easy problems, and to work the four~
fundamental operations in algebra. In the normal schools the courses
of the first two years are of a general cultural character, while the

»
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third year is devoted to professional studies and practice teaching.

Mathematics is taught only in the first twe years, 8 hours a week

_in'the first year and 7 in the second out of & total of 36 hours. ]

The standards attained in mathematics in the normal school are

indicated in the scope of the final examination. conducted by the
State board of education: . -

. Arithmetic —Rule of three. Compound rule of three with application to problems

irleluding foreign coinage, measures, and weights; divisibilityy alligation; compound

+ interest; common businees processee; decimal fractjpns. Extraction of roots; equa-

tions qf the first and second degrees; calculation of burfaceg*and solids..

General arithmetic and algebra.—The four fundamental operations; powers and roots;
factors; divisiona of polynomials; greatest common measure and least common multiple
of numbers and polynomials; proportion; equations of fireMnd second degrees with
one ormare unknowns; simple equations of the second degree with several unknowns;
decimal fractions; logarithms; compound interest and annuitice; arithmetical and
geometric progreesions. . .

Geometry.—The chiel principles of plane geometry; straight lines und circles;
equality and similarity; lealculation of aress and voiumes; application of these prin-

ciples to simple constructions. )

It is probable that some reform will be introduced. Those who
are ¢ppecially interested—the normal-school instructors—demand
soméd change in the content of the subjects and more attention to the
special method of teaching arithmetic.

The State offers a one-year course and several shorter vacation

~ courses which afford opportunities for the further education of elemen-
tary-school teachers. Here the students may select groups of special
subjects. In mathematics 10 hours a week are given to arithmetic,
algebra, plane and solid geometry, analytic geometry, trigonometry,
-and the elements of differential and integral calculus. While the
underlying aim is to give the stulents & more thoroughgoing per-
spective of the school requirements, efforts aresmade also to impart
someé training in scientific methods and to develop independence.

-

.

ENGLAND.

‘A study of the training of teachers in England is somewhat com-
plicated by the fact that the teachers may be recruited in several.
different ways. The central authority still recognizes uncertificated
teachers and certificated teachers. - The former may have received
their ‘preparation in pupil teacher centers, which are fast disappear-
ing, or in secondary schools, with preliminary education in elemen-
tary schools. But in both cases the candidates to be recognized as
uncertificated teachers must pass the preliminary examination for the
s»lementary school teachers’ certificate or some equivalent examina-
tion, usually tho entrance or matriculation examination of one of the
~ *  universities. The certificated teachers again are of two classes—those
w.°* who have passed through a training college with a two years” ooum%
\ . X i 5 e ‘,,'.,‘?’
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or the education dspartment attached to a university, and those
who have been uncertificated teachers, have had some experience in -
“schools, and have passed the certificate examination of the board of
examination for teachers in elementary schools. | :
In 1911-12 the number of uncertificated teachers was 39,125; that
of certificated teachers, 97,104, of whom only 55,497 had been pro-
fessionally trained.

S e areALY

GENERAL CAREER OF CANDIDATES FOR TEACHING PROFESSION.

The most usual career of the certificated teache\x", according to the
standard at which the authorities are n.iming, would be as follows:
Entering the elementary scheal at the age of & or 7, he would remain
and probably complete the course at the age of 12, when he would .
Pass on to thesecondary school. ~Here he would be a bursar ox scholar
maintained by public appropriations until 18 or 17, when he would
become a student teacher for a year, combining practical training
in an elementary school with academic training continued in the
secondary school. At the close of this period he must pass the pre-
liminary examination for the elementary school-teachers’ certificate, :
or some equivalent examination, which admits- him to a training -
college for a two-year course or the education department of a uni- -
versity for a three-year course. The training colleﬁ gives bdth
academic and professional training; the university education depart-
ment gives the same and leads to a degree. Recently & new system
bas been introduced by which a student may devote three years in
the university or college to academic subjects and spend a fourth °
Jear in the education department on professional work only. -

ELEMENTA RY SCHOOL MATHEMATICS.

The scope and character of mathematical teaching are changing
rapidly in English schools, both elementary and secondary. In the
elementary schools the subject has been broadened and now includes,
in addition to arithmetic, some instruction in algebra to -pupils in

" upper classes and those preparing for secondary schools, and geome-
try, covering practically the content of {he first book of Euclid. The
nature of the work in arithmetic is indicated in the following quo- ©  °
tion from the Elementary School Code, 1912:

Arithmetic, including practical work in measring and weighing, oral.exercises,
written exercises (which ahould be of & varied character and should not infrequently
involve the application of more than one arithmetical operation), and, in the higher
classes, practice in explaining the processce used. The principles and advantages

. of s decimal system of weights and measures should be explained to the older scholars,
and the use of literal symbols in working simple problems may with sdvantage be
taught in the higher classes. Practical instruction should be given in mensuration

,  and shouldNpclide drawing to acale, the oldet boys should learn the use of compaases

and pro \ dmchpncticdinstrucﬁonnbouldboco;nhtaduhrupo-ibh

with handwork. . . .
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. Much of the old formal and mechanical drill in numbers is being

- replaced by more insistence on clear and systematic thinking about

~ number relations in practical situstions; reasoning rather than mere
mechanical ﬁgunng logical sett.mg out rather than working by rule,

are the newer aims of instruction in this field. The following scheme-

indicates generally the amount of arithmetic, the chief portion of the

mathematics of the school, that will have been acquired by a.

prospective school-teacher in the elementary school period. The
practical work and the work correlated with handwork, drawing,
and domestic subjects are not brought out in the scheme, but must
be taken into u};count.

.- v PIRAT YEAR.
Tntroductory. )
First period. , .
(Without notation or any ciphering abbreviations; e. g., the 4 in 43 must always
- be spoken of as forty or four tens, never as four. )
(i) Numerstion, as far a5 100.
{li) Relations to each other of the 10 primary numbors comprise:
(a) The different ways in which each of them may be made up oi any
two which come before it.
(d) Those of the multiplication tables,
(iii) Useof (a) to tell the sum or difference of two numbers, one of which is a primary.
(iv) Addition and subtraction of two composite numbers.
(v) Continued practice in making up the tables, using what has already been
remsembered, o .
‘(i) Continustion of above; increaqed speed to be looked for in addition and
subtraction, especially in (iii) above. Counting and other practice with
_round numbers up to a few tens beyond 100.
(it) Nounon and suitable exercises from what precedes, to be done in writing.
(iii) Application of the foregoing to simple practical calculations (money, length,
and height, omitting fractional values, such as fnrthmgs)
Nomenclature none. -

. S8ECOND YEAR. <

Chiefly experimental pmchce, oral and wntten all operatmna without uphenng
sbhreviations.
Pirst period. ) .
(a) Recapitulation. : -
(3) Practical calculations as bdore, occasionally with two stepe. ‘
(¢) Introductory and experimental: _
(i) Extension of numeration to 1,000.
. (A few hundreds will be sufficient for all the practice necessary in
“this peﬁod_.) '
* (i) Continued practice with tables, looking for the results to be remembered,
especially the first few multiples of 12.
(ﬂi) Conversion of numbers expressed in tens to hundreds, and vice verss.
v (iv) Simple multlpliwion and division; i. e., performiing calculations simi-

/'« " tables. (The two forms of division o be kept separate until the
e, « children have had experience enough to recognize their ldentity
AR '_whonthoworhnghmdowninﬁsuM) :

5 “-._, T

Iar to those of the tables with numbems outside the range of the
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¢ .
Second period. o
. (i) Continuation of above.
(i) Visual demonstration of the principle aXbmbXa, and its use especially
- for reckoning ten, twenty, ~r a hundred times 8 number. : .
(iii) Easy exercises introduciory to long division, such’ as number of
thirties or twenty-eights in 200. . 5 ’
(iv) Practical exercises in the four rules with simple numbers.
(d) Ciphering: Additions, subtractions, and maultiplications.
Nomenclature: Add, subtract, multsply (and unit, if required).

THIRD YEAR.
ta) Recapitulation; all previous exercises to be frequently repeated at full length;
i. e., without technical nomenclture or ciphering abbreviations.
(5) Practical examples as before with larger, but in the main round, numbers.
() Preparatory and experimental: .
(i) Leading to the long rules.
(ii) Easy examples of repeated mu]tiplications and divisions, with numbers
and money. ’ a -
- (iif) Written form of the four rules, numbers and money, multipliers and
divisors as & rule of not less than two figures,
(iv) Thestandard units; poundssterling and avoirdupois, day, year, yard.
8econd period. . .
' (v) Bubmultiples of these, attention being called to their insufficiency for
the general purpose of measurement. >
(vi) Experimental practice in measurement ( length and Value) with fractional
pemainders aa §, 4, 1, 1, 4, §, 1%, 1, 4, fractional notation being withheld
at first.
(vii) Easy additions, etc., of such fractions, e. g., §d.+1d., -4 ¥n.+ 1-§in,
halfof #d., } in. 4} in., §in. X 5.
(viii) Reductions to be worked visually without ciphering (e. g., )’7‘.-:1*"1::
12 pence or 12 times 17d.). '
(ix) Simple examples of factorial reductions, e 8., 27 times 8d., 75 times 16,
% 9 times 16 in., 90 lbs.X7. - : ik
(d) Ciphering, practice simple and compound rules and reductions. '
Nomenclature, previous terms, divide, and words like third, in the sense of
the third part. '

FOURTH YEAR. "o »

L 4
{a) Recapitulation as before; simple explanations of suitable matters to be asked
for in writing. . .
() Practical exercises rather more searching from & manyal and from blackboard.
() Preparatory and experimental; ]
(1) Further practice in reduction, showing the form of the rules.
(ii) Further practice in repeated multiplications and divisions and fac-
“torial reductions. .
(Children being shown the advantage to be derived from these by
examples.) g o '
(iii) Return to general problem of measurement; expression of the size of
fractional remainder when a common measure is obtainable,
(iv) Conversion of fractional quantities'into others of lower denomination (oral
_ demonstration only). - S
(v) Essy additions, etc., of fractionsl quantitics. " . O
(vi) Tables of weights and measures, capacity, right angle, degroes.
(vii) Further development of the long rules. R
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(d) Ciphedng.- All pmvioul rules, . reduction, with some practice in factorial -

multiplication and reductions.
Nomenclature as before; terms relating to fiactiona (as numerator, denominator,
common measure, same name) to be-withheld, and use of abstract fractional
" nuinbers te be avoided. .

" FJINTH YEAR.

First Period. 3
(a) Recapitulation as befom
. (b) Practical exercises in what precedes from a graduated collection and the black-
board.
© (l) Further discussion of fractions with examples of their use in the same way
' a8 whole numbers for expressing relative magnitude, e. g., 30—2'/3 times
12, 20%1%s times 12, 2'|7times what = 100! etc.
-(ii) Notation of fractions.
(iii) Conversion of a fraction to an equivalent one with any given denoxmnator
(by arational process rather thaa by rule, e.g, Sls=%sof tweruy twentieths),
piIF]

occasional examples wlth fractional numeration (e. g., E"'T may 8s-

gist rather than pexplex the class.

(iv) Practice in making up the four rules for fractional numbers; (least common
denominator, where required by inspection); the two purposes of division
to be treated separately. Special attention is recommended to the case

. " which provides the rule for finding z from the datum times nr=A.

Second Period.
(v) Calculation of values, smounts, etc., which may be expressed by simple
fractional numbers in terms of qua.nt.mea for which rates are given; e.g.,
40 cwt. at Ss. for 12 cwt. (commonly called ‘‘ proportion” sums).

(vi) Easy calculations in the same way involving shop discounts at so much in
the ehilling, rates and taxes at so many shillings in the pound, interest
and discount at so much per £100, profits and losses expressed as simple
fractions of the outlay.

(vii) The principle of practice:

(a) Short division preferable to compound multiplications, division by 12,
ete.
(b) Cost of n things at (s of z sh.=/s of cost at z gh.
(d) Ciphering practice; all previouarules, mcludmg simple fractions, bills of parcels,
' and practice.
First Pervod.
(a) Recapitulation; increased use of questions to be answered in writing.
(b) Practice as before.
(e) (i) (a) Rules for greatest common messure and least common multiple whole
and fractional numbers.
(b) General form of the rules for multiplication and dwmon with fractional
2 numbers.
(ii) Square measure and cubic measure.

(i) Practice in setting out the work of weight and measure problems with alge-
braic symbola. :

(iv) The same wheze the qmtmea involved are fractional numbers. -

(v) Purpose and meaning of the term ‘‘per cent”: 3 per cent of quantity defined

LS

SIXTH YEAR.

40 mean three hundredths of it, and to find what per cent & quantity A is

of another B, we must find how many hundredths of B there are in 4.
(vi) Cslculations involving percentage, profit and loes, attendances, etrengths of
mixtures, interest, etc., to be worked by fractional rules.
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Second Period, : .
Avii) Further considerations of problem of measurement; failure of method of
" vulgar fractions to meet the general case; decimal system of expreesing
fractional quantities and its advantages.
(viii) As a new system of numeration (cf. fifth year (c) (i) above)-
{A still further oxtended system will be propounded when algebra is
N begun, shortly.) e .
- (ix) Construction and practice of the fundamental rules with decimal fractions.
! (d) Ciphering; all previous rules, etc., processes, and elementary algebra, notation,
' further extension of numerstion to negative valpes', etc. .

. .
SEVENTH YEAR. N

o ? .
(a) and (b) as before, practice now largely preponderating. . .
(¢) (i) Banking and investments; explanation of terma and procedure; examples
.. involving stocka and discounting of billa.
" (i) Limitations of decimal systent a5 described; recurring periods.
(iiiy S8quare root; explanation of rule and exercises,

. SECONDARY S8CHOOL MATHEMATICS.
. . /s : .

All candidates for the teaching profession must attend a secondary
school recognized by the board-of education as gfficient for at least
three years. The standards of attainment in yghthematics in such
secondary schools are fairly well defined by t requirements .for
the entrance examinations conducted by the various universities,
which are accepted as equivalent to the preliminary examination
for tho elementary school teachers’ certificate. The University of
London requires for its matriculation examinations the following
attainments in elementary mathematics:

Arithmetic: &

The principles and processes of arithmetic appljed to whale numbers and vulgar
and decimal fractions. .

The metric system,
Approximations to a specified degree of accuracy.
Contracted methods of multiplication/and division of decimsls,
Ratio and proportion, percentage. Averages.
Practical applications of arithmeti

Algebra: -
Symbolical expression of general results in arithmetic.
Algebraic laws and their application. -
Factors of simple binomial or quadratic expreesions. 0
Equations of the first or second degree, and problems leaditg thereto,
8quare root. " Graphs of gjmple rational integral algebraic functions.
Arithmetic and harmonic progression. v .
Geometric progression. -

v

¢

.
2 B

The subjects of Euclid I-IV with simple deductions, including easy loci and the
areas of triangles and ‘parallelograms of which the bases and altitudes are given
~ commensurable lengths. (All proofs of geometric theorems must be geometric,
Euclid’s proofs will not be inaisted upon.) -, .
98381°—16-—3 T
’ 9 Y. \
o . .

I‘ . g et i

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

AT

16 EL&MENTLBY-SCHOOL TEACHERS IN MATHEMATICS.

This scheme represents the general scope of the work in elementary
mathematics. Variations will, however, be found, and some schools

will take theit pupils beyond these standards. Thus, algebra may .

be taken up to binomial theorém, and geometry may include the
ground covered by Euclid VI and XI (1-21). Mensuratibn is not
infrequently “added in many :chools, and use is generally made of
the opportunity for practice in logarithms. Trigonometry, again,
usually forms part of the mathendatical course in secondary schools
for boys. Mechanics, statics, dynamics, and hydrostatics appear
more rarely as part of the usual mathematical curriculum, although
they may-be included under the subjects of science. The general
tendencies of the reform mlovement in mathematics'is to do away
with non-essentials and thus to find time for trigonometry or some
other branch, while on the side of method more attention is given
to training in mathematical thinking in place of mere imitation of
processes. .

The preliminary examination for the elemientary school teachers’
certificate, which is conducted by the board of education, consists

of two parts. Part I, which is a qualifying test, includes arithmetic -

among the subjects of examination. In Part II, elementary mathe-
matics forms one of eight optional subjects. The scope of the
requirements in arithmetic and elementary mathomatics is stated as

- follows:

PART 1. ARITHMETIC,

Ex;'luding Troy weight, apothecaries’ weight, practice, ratio, proportion, except by
the unitary or fractional method, stocks and shares, true discount. foreign exchange,
scales of notation, recurring decimAls and complicated fractions, and square and cube
roots. .

Candidates may be asked to find the square or cube roots of numbers that can ™

readily be expressed a3 the product of thé squares or cubes of small factors. '

The metric system will only be applied to measuring length, ares, and volume,

Questions may be set on the mensuration of rectangular surfuces and solids.

The use of algebraic symbols will be permitted.

An 8 rule, the questions set will not involve long operations or complicated num-
bers, and the answers to money sums will not be required beyond thé nearest penny.

The papers will be sufficiently long to allow candidates some latitude in the selec-
tion of questions, but no limit will e placed on the number of questions which may
be attempted. - g ot -

a © PART II. ELEMENTARY MATHEMATICS.

The papers set will be suffiiently long to allow candidates some latitude in the
selection of questions, and will permit, thereiore, of latitude in the teaching schemes.

- Bandidstes will ot be limited in the.number of questions which they may attempt,

nor will they be expected to answer the whole paper.

Every candidate should be provided with a ruler, grgduated in inches and tenths
of an inch and in centimeters and millimeters, a amill set square; a protractor, com-
pames furnished with a hard pencil point, and & hard pencil. Squared paper will be
provided when needed. W o .

As a rule, the questions set will not involve long operations or copplicated num-
bers, and the answers to money sums will not be required beyond the nearest penny.

2 £ . ¢

P
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ARITHMETIC.

Excluding Troy weight, apothecaries’ weight, true discount, foreign exchange,
scales of notation, recurring decimals, and cube roots® .
Candidates may be asked to find the cubo roots of numbers that can readily be
expressed as the product of the cubes of small factors. _
Candidates must understand the principles of the metric system, and should he
able to decimalize money readily. ' S,
Questions on stocks and shares will be of a simple character and will not involve a
knowledge of brokernge.
N The use of algebraic symhola will be permitted.

»

e ALUEBRA,
D

As far as and including simultaneous equations (one of. which is linear) in two

. Problems leuding to the typea of equations specified.

o GEOMETRY—-(1) PRACTICAL. .

Bisection of angles and of straight lines.  Construction of perpendiculars to straight

~ lines. Construction of an angle equal 1o a given angle. Construction of parsllels to
a given straight line.  Simple cases of the construction from sufficient data of - tri-
angles and qnoadrilaterals, Division of straight lines into a givem number of equal
parts of into prrts in any given proportions. Canstruction of a triangle €qual in area
to a given polygon. Constriction of tangents to a circle and of common tangents to
two circles.  Simple cases of the construction of circles from sufficient data. Con-
struction of a fourth proportional to threo given straight lines and a mean prepor-
tional 1o two given straight lines.  Construction of regular figures of 3, 4, 6, or 8 aides
in or about a given circle. (onstruction of a square equal in area to a given polygon.

' ' GEOMETRY -(2) THEORETIC.

Angles at a point.—If  straight line stands on andther straight line, the sum of the
two angles so formed is equal to two right angles; and the converse.
If two straight lines intersect, the vertically opposite anglos mre equal.
Parallel straight lines.—When a straight line cuts iwo other straight lines, if
(i) a pajr of alternate angles are equal,
or (ii) u pair of corresponding angles are equal,
or (iii) a pair of interior angles on the same side of the cutting line are together
equal to two right angles, o "
> then tha two straight lines are parallel; and tho cpnverse. )
Straight Lines which are parallel to the same siraight line are parallel to one
. another.
Triangles and rectilinear figures.—The sum of the angles of a triangle is equal to two
right angles. . = :
If the sides of a convox polygon are produced in order, the sum of the angles so
formed i8 equal to four right angles.
1f two triangles have two sides of tho one equal to two sides of the other, each to
each, and also the angles contained by those sides equal, the triadgles are congruent.
- I two triangles have two angles of the one oqual to two angles of the other, each
to each, and also. one side of the one equal to the corresponding side of the other,
the triangles are congruent. ) .
. If two sides of a triangle are equal, the angles opposite to these sides are equal;
and the converse,

he

“varighles—least common multiple and highest common factor—hy means of factors.”
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If two triangles have the three aides of the one equal to the three sides of the’ other,
each to each, the triangles are.congrueat.

i two right-angled triangles have their hypotenuses equal, and one mde of the
one equal to one side of the othér, the triangles are congruent.

If two sides of a triangle are unequal, the greater side has the greater angle opposite
to it; and the converse.

Of all the straight lines that can be drawn to a given atraight line from a given
point outside it, the perpendicular is the shortest.

The opposite sides and angles of a parallelogram are equal; cach diagonal bisects
the parallelogram; and the diagonals bisect one another.

If there are three or more parallel straight lines, and the intercepts made by them
on any straight line that cuts them are oqual, then the corresponding intercepts on
any other stright line that cuts them are also equal.

Areas.—Parallelograms on the same or equal bases and of the same altitude areequal
in area.

Triangles on the same or equal bases and of the same altitude are equal in area.

Equal triangles on the same or equal bases are of the same altitude,

Ilustrutions and explannhons of the geometric theorems correspondlng to the fol-
lowing algebraic identities:

k(a+b+c+ . )=ta+k ct. .., ,’k/
(a+b)==a=+2ab+b= f )
(a—b)=a*—2ab4b2,
a?<bi=(a+b) (a—§

The square on a fide of a triangle i's‘ greater than, equal to, or less than the sum of
the squares on the other two sides, according as the angle contained by those sides is
obtuse, right, or acute. The differences in the cascs of eq .mlnv is twice the rectangle
contained by one of the two sides and the projection on it of the other.

~ Loti.—The locus of a paint-which is equidistant from two fixed poiute is the perpen-
dicular bisector of the straight line joining the two fixed points, .

The locus of a point which ia equidistant from two intersecting straight lines con-
sists of the pair of straight lines which bisect the angles between the two given lines.

The circle.—A straight line drawn from the center of a circle to bisect a chord
which is not a diameter is at right angles to the chord; conversely, the perpendicular
to a chord from the center bisects the chord. ‘

There is one circle, and one only, which passes through three given points not in a
straight line.

In equal circles (or, in the same circle) (i) if two arce subtgnd equal angles at the " 1
centers, they are equal;.(ii) cc.iversely, if two arcs afe equal, they subtend equnl '
angles at the center.

In equal circles (or, in the same mmla\ (i) #-two chords are equal, they cut off
equal arce; (i) conversely, if two arcs are equal®the chorde of the arcs are equal.

Equal chords of a circle are equidistant from the center; and the converse. . ’

The tapgent at’ any point of & circle and the radius t.hrough the_point are perpen-
dicular to one another. » .

If two circles touch, the point of contact lies on the straight line through the centers.

The angle which the arc of a circle subtends at the center is doubde that ‘which it
subtends at any point on the remaining part of the circuymference.

. Angles in the eame segment of & circle are equal; and if the line joining two point
subtends equal anglés at. two other points on the same side of it, the four ppints lie on
- scircle.

“The angle in a semicircle is a right angle; t.he angle in & segment greater than &,

semicircle is less than a right angle; and the wgle in a segment less than a semicircle

_hmm.ﬂghtmgle _ . . 0. .
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The oppodite angles of any quadrilate ins(cribed in & circle are Mpplementary;
and the converse, )

1f a straight line touch a circle, and from the point of contact g chord be drawn, the
angles which this chord makes with the tangent are equal to the anglesin the alternate
segmenta:

It two chords of a circle intersect either ingide or outside the circle, the rectangle
contained by the parta of the one is equal to the.rectangle contained by the parts ot
the other,

Froportioh—Similar triangles.—1f a straight line is drawn parallel to one side of &
triangle, the other two sides are divided proportionally; and the converse. ’

If two triangles are equiangular their corresponding sides are proportional; and the
converse. ‘ "

If two triangles have one angle of the one equal to one angle of the other and the
aides about these equal angles proportional, the triangles ure gimilar.

The internal bisector of an angle of u.triangle divides the opposite side internally
in the ratio of the sides containing the angle, and likewise the external bisector ex-
ternaHy, %,

The ratio of the areas of similar triangles is equal to the ratio of the squares on corre-
sponding sides. -

Elementary solids.—Candidates will be expected to bo acquainted with the forms

and simple properties of the cube, rectangular block, cylinder, and cone.

The-board’s.preliminary examination or its oqt'livalent,,is the main
avenue of éntrance to training college, but it must be borne in mind
that a certain percentage of the elementary school teachers in Eng-

Tand and Wales do not attend a training college, but may become:

certificated by passing the necessary examinations. The usual length

of the coursein the training colloges is two years. The best candi-
dates, however, are usually selected for admission to the departments -
. of education of universities, where they are required to take one or

other of the courses leading to a degree, with cducation as one branch
of the required work. A still higher type ¢onsists of those students
who take a four-year course, the first three heing devoted to some
course leading to a dégree and the last to purely- professional work.

THE TRAINING COLLEGES.

The various ways by which a candidate can become a teacher in

.80 elementary school have already been indicated above. \Jt will

be necessgry here‘to deal only with the course provided in the two-
year training college and in the university departments of education.
The two-year training colleges are institutions established by private
and- mainly. religious bodies, and recently in an increasing number
by local education authorities. They provide in the two years both
rcademic and professional courses, and, up to the present, have placed
more emphasis on the academic than on the purely professional side.

Thestandards of admission have, so far as mathematics is cpncerned,
already been describcd® Elementary mathematics is continued as
one of the required subjects of study, and here, again, the require-

!

£
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ments of the final examination conducted by the board of education
and leading tc the elementary school teachers’ certificate, indicate
the scope of the subject. Two papers are given in the final etamina-

“tion. The first paper includes arithmetic and ulgebra, Part I, which

all candidates are required to take:a fow questions are also sot in
geometry, but“womnen are not required to answer them unless they
desiro to obtain distinetion.  The sccond puper wlso contains ques-
tions in arithmetic and algebra, Part 11, and in geometry; all men
students must take this paper, but women only on the conditions

just described. The following scheme of study is outlined in the

board’s regulations for students taking the final examination in 1913
and 1914: I

EXAMINATION IN MATREMATICR FoR ELEMENTARY-ScH00L TRACHERS' CERTIPICATE. )

ARITHMETIC AND ALOEBRA

Part I.—Arithmetic, excluding Troy weight, apotheenries’ weight, true discount,
cube root, foreign exchange, and scales of notation. Questions on stocks Awill not
involvgea knowledge of *‘brokerage."  Candidates must be sequainted with the
princi}%s of the metric system.  Algebraic symbols and “rocesses will be generally
permitted. - : v

Algebra us fur ws, and incluing, gimple cquations of one® unknown, wids vasy
problems leading up to such equations, '

Part ’I.—Quadratic equations of one nuknown, simple simufiancous equations of
two unknowns and casy simultaneus equations invelving the squares of the un-
knowns and problems leading up to these equations.  Arithmetical progressions;
geometrical progressions to w finite number of ferms; squars root, highest common
fuctors, and lowest common multiples, rutio, and proportion. Permutations and
combinations. The binomial theorem for positive integrml exponents, The use of
logarithmic tables, - .

N. B.—Questions involving graphic methods may be set in hoth narts, and when
such questions are propesed squared paper will ho provided.

GEOMETRY.

Every candidate must be provided with a ruler graduated in inches and tenths of
aninch, and in centimeters and millimeters, a small set. AGHATE, & protractar, coniuses
furnished wi'h a hard pencil point, and a hard pencil. - 3

Figures should be drawa accurately with a hard puicil.

Questions may be sct in which the use of the set square or of the protractor is for-
bidden. 8

Any proof of a proposition will b accepted which appears to the examiners to
form part of a logical order of treatment.of the subject, In the proof of theorems and
deductians from them, the use of hypothetical constructions is permitted.

Practical geometry.—The following constructions and easy extensions of them:
Bisection of angles and of straight linee. Construction of perpendiculars to utraight
lines. 8imple cases of construction. from sufficient data of triangles and of quadri-
laterals. Construction of parallels to a given straight line. Construction of angles
equal toa given angle. Division of straight lines into a given number of equal parts.
Construction of a triangle equal in ares to a given polygon. Construction of tangents
toa circle. Construction of common tangents to two circles, Construction of circum-
scribed, inacribed, and escribed circles of a triangle. Construction of a segment of a
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circle containing an angle of given magnitude. Division of straight lines into parts
in any given proportion. Construction of a fourth proportiona! to throe given straight
Jines and of & mean proportional to two given straight lines. Division of atmight
lines in extreme and mean ratio.  Division of a straight line internally or exlernally
into segmenta, 8o that the rectangle under the parts is equal to & given square.  Con-
struction of regular polvgons in and about circles. Construction of a circle from
sufficient data of the following character: (1) Radius given, (2) point on the circle
given, (3) contact with a given stauight line or circle, (4) contact with ‘s given straight
line at & given point.” Construction of a rectilinear figure to & epecific acale or of
specified ares, und ninmilar to a given figure.. Conatruction of a sguare equal in arca
to a given polygon. (In cuses where the validity of a corstruction is not obvious,
candidates may he required to indicate the reasoning by which it is justified )
Nlustretion apd explanation by means of rectangular grurea of tha following ident-
tios: i
ba +b 44 y=la 4+ kb + ke +
a4 b= a? 4 fab 4+ b,
- BY= g3 — 2ab 4 b3,
* a' — b = (a4 Mia — B
o

Theoretic grometry —Candidates should be acquainted with the fundamental propo-
fitions concerning angles, parallel straight lines, and the congruence of triangles, such
an are contained in the substance of Euclid, Book 1, Propositiona 4-6, &, 13-16, 18,
19, 26-30. 32. Eary deductions from these theorems will ln; set, and arithmetical
Hlustrations will be included

The substance of the theorewns contained in Fuclid, Book 1, Propositions 3341,
43, 47, 48; and ‘Book H, Propositions 3, 14-16, 18-22 31, 32, 35-37, Book VI, Propo-
sitions 1-8, 19, 20, 33, togetfer with Propositions A and . Questions upon these
theorems, casy deductions from them, and arithmetical illustrations will be included.

In dealing with proportion it may be assumed that all magnitudes of the sawe kind
van he treated as commensurable.

Candidates will be expected to be acquainted with the forms of the cube, the
rectangular block, the tetrahedron, the sphere, the cylinder, the wedge, the pyramid,
and the cone,

In addition to the ordinary preseribed subjects, students may

also offer an examination in 2 optional subjects selected from 20

subjects, including mathematies.  The scope of the cxaminations
in optional clementary mathenaties 1= shown in the following
syllabus:

Elementary wnathematica up to, and including: Geometry of lines, circles, and of
the siaupler solid bodier, but excluding conic sections.

Coordinate geometry of lines and circles. ]

Algebra: Progressions. The binomial theorem for poeitive integers. Logarithms
and their use. Probabilities. ‘

Plane trigonometry: The solution of triangles

Mechanics: Friction. Virtual work. Center of gravity. Simple machines. Mo-
tion of pendulums and projectiles. Motion in a circle. Tmpulaive forces acting on

; elastic 'and inelastic particles.

. The board of education, however, does not require training:colleges
to undertake the whole of this syllabus, nor is it intended thatthe
examination shall be a test of the knowledge of the whole of this
ground so much as atest of mathematical power.

\

o]
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The professional work is included in a. course on principles of
teaching and a course of six weeks' practico teaching. The board
of education offers a number of suggestive syllabi on principles of
teaching which include *‘Numbers and olementary mathematies;

methods and apparatus; praetical instruction and its relation to’

handwork; use of literal symbols and graphs by older children;
mensuration and geometrical drawing.”” Spesial provision is made
for eandidates who ingend to teach in infants' schools. At the
London Bay ’I\'&ining“ql]ogo a course of lectures, extending over
two terms, is given on general principles of mathematical teathing,
with special reference to the more clementary parts of the subject.
»Demonstration lessons are also given by tha members of the staff in
the practice schools of the college. The system varies, and it is
impossible to make any general statement of the amount of time
given to the methods of teaching mathematies.  Similarly, in the
caso of practico teaching, in which each student must engage for
six woeks, thero is no requirement that mathematics shall be taught;
although it is very probable that some time will be given to this
subject.  But at best the time dovoted to practice teaching is
© limited. Tt is becoming more usual now for the lecturer in mathe-
matics of the colloge to include the methods of Yeaching in his eourse,
to give demonstration lessons, and supervise the practice of the
stidents in their field. '

The majority of Mudents who pass through a course of training for
tho elementary school positions attend the two-year training collages,
Provision is, however, mado for threc-year courses in training depart-
ments closely connected with the universities. The number who
can avail themselves of these coumses is limited, since, so far as is
possible, it is proportioned to the total number of students in the
respective universities.  The three-year courses include both peademie
and professional subjects, and students are expected to have met
the ordinary requirements for entrance to the universities.  Sinee
the students themselves select the group of academie subjects which
they will study for their degree, there is no compulsion that mathe-
matics shall be included. Hence the general standard of attain-
ment in this field & the elementary mathematies required for the
entranco oxaminations. A few students, of course, may include
mathematics in their course or may oven tako an honors course, thet
is, specialize intensively in the subject. It is intended that in future
the training of teachers at tho universities shall be given in a four-
year course—threo to be devoted to academic subjects and one to the
professional. Among the professional subjects are included principles

¢ of education which cover instruction in the methods of teaching all
the subjects of a public elementary school. The practical work

consists of eight weeks of practice teaching in an elemertary school.

! L7 Q
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L]
The three-year course, therefore, does not provide for higher attain-
ments in methematica than are found in the examination for the
board’s certificate; it does, howover, afford better opportunities than
the two-year course to those students who are interested and desire
to carry forward their study of mathematics.

q FRANCE.

The training of teachers in France is entirely under the control of
the State.  There are ®5 normal schools for men and 84 for women
teachers.  Stydents are admitted to the normal schools by a com-
petitive examination.  Candidates for these examinations must pos-
scss the brevet édlémentaire, u cortifmate which is itself a qualiication
for teaching in the écoles maternelles, classes enfantines, and écoles
primaires élémentaires.  Candidates for the brevet élémentaire must @
be 16 years of age. The examination for this certificate consists of
questions divided into three series.” The mathematical questions ¥
are somewhat simple and consist (1) of a question in arithmetic and
the metrie system and the analytic solution of a problem covering
thefour operations with integral numbers and fractions and the meas-
urement of surfaces and volumes, and (2) of oral questions in arith-
metic and the metric system. “The \xorcisv in drawing may, for

* boysiinclude geometric driesing of a simple object with ground
plan, cross section, and elevation. The examination is based on
the following standards, which may serve to indicate also the attain-
ments of the elementary schools:

Review u»)y‘vring principles and. theory of arithmetic, and short processes in mental
and written work.
Primary numbers; the most important cases of divisbility.
Factora. ; ’
Greatest common divisor, interest, acccunts, partnerships, averages, etc.
~-Metric svatem applied to the measurement of volume and weight.
Firet notious of hookkeeping. 7

As a general rule, the examinations show that the reasoning ability
of the candidates is defective and indicate no powers of analytic
thinking or acquaintance with simplificd methods..  Considering that
the brevet élémentaire is accepted as a qualification for appointment
838 temporary teacher (stagiaire) in tho schools mentioned sbove, it
is felt that theso standards are by no means too high. -

The competitive examination for admission to the normal schools
requires approximately the same standards. Since 1910 definite
syllabi are issued for each school every four years in certain subjects,
including mathematics, and it is hoped that as a result the work of
the pupils will be less vague end more accurate than hitherto. The
candidates come from rural schools, higher primary schools, and the

93381°—16—4
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supplementary oourses (cours complémentaires). The preparation-
and attainments of the candidates &re aocordingly not uniform. [t
is proposed, therefore, that the following standards be acoepted a8
suﬁiclent.ly satisfactory:

(a) Detailed study of integers and decimals and their application in mental arith-
metic.

. (b) Definitions, theories, and rules of the following operations in written work:
Addition, subtraction, and multiplication of integers. Definitions and rules
of the divisions of integers and the extraction of the square root.

(c) The same for fractlons and decimals. -

(d) Propertiea of sums,*differences, products, and exact quotients. Simplified
proceases.

(¢) Theory and rulea of mental arithmetic.

(/) Characterjstics of divisibility by 2, 8, 4, 5, 9, 25 Tests of multiplication and

. division by the excess of 9's.

" (g) Metric system.
(A) Problems on the four fundamental opemuons Percentage. Rules of interest -~
*-and commercial acoounts.
(%) Solution of simple numerical equations with one_ and two unknowna,

In'geometry the following outline is suggested:

Experimental study by folding, drawing and measurement, of the chief properties
of the following figures: Straight line, plane figures, circumference, angle, triangle,
panallelogram, rectangle, rhomboid, square, rectangular parallelepiped, cube, cyl-
ind%cone, and sphere. The use of the rules, square, compasses, protractor, meas-
_uring gauge. Rulee for measurement of surfaces and simple volumes.

- Candidates for the competitive examination must be bet tween the
_ages of 16 and 18. The normal school course consists of t%ree years.
‘Since 1905 the first two years have been davoted to general instruction
and the last year to professional work. The schedule in mathematics
is a8 follows: o 9

Norma! school course in mathematics.

’

v Third year.

A . First | Second
year. | year. Profes-
General. sional,

Total hours per week : e 31 33 2 ]
MADOMALLION. oo e iveniiiiniitiniiii et iiaitee et aaaaiaaean 3 [N 1 | 1

:

‘There is an examination for promotion at the end of each year.
"At the end of the second year the students must pass the brcvet
supérieur; at thé end of the third year comes the final examination
(l'mmm de fin d'études normales).

"~ 'The aims of mathematical mst.rucnon (mcludmg geometric draw-
- ing) in the normal schools are declared to be (1) intellectual training
. through habits of clear and precise thinking, loglcal a.nalysxs, dis-
s crimmauon of :the true and false, and accuracy in rea.somng, (2) to
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furnish a certdin amount of useful and definite knowledge and to

clarify and complet,e such knowledge as the students already have;

(3) instruction in the methods of t,eachmg arithmetic and geomet.ry
'I'he course of study for the three years is as follows:

' FIRST YRAR.

Practical and mental arithmetic, and algebra (one hour): Algebraic calculation; posi-
tive and negat.we numbers; operations limited to such applications ag can be
employed in the normal schools Simple equation. Problems.

Geometry (2 hours): Straight lines, circumference; angles, triangles; rules of equlhty‘

parallels; parallelograms; chords and arcs of circles; tangents, measurement of angles;’

construction.
Straight linee and planes; parallel straight lines and planes; straight lines perpen-

dicular to planes; dihedral angles; perpendicular planes; pamllel planes. Intro-’

duction to trihedral angles. Definitions of simple polyhedrons, pmms parallelepiped,
pyramid.

Proportional lines. Similar tmngles and polygon. Metric pmpertxea of triangles

and circles. Exercisese. Measurement of areas. Regular polygons. Length of
circumference.™ Area of circle. Measurement of volume, parallelepiped, priams,
pyramid.

Methods employed for solution of problems or demonstrations of theorems. Meth-
ods of deduction. Analysis and synthesis. Examples.

B8ECOND YEAR.

Algebra (1 hour): Review. Quadratic equations with one unknown with nmple
problems. Compound interest and anuuities.

Geometry (1 hour)- Review. Cylinder, cone, sphere. Elementary pmpert.iuof'

solids. Mensuration.

Arithmetic (2 hours): Theoretic arithmetic; proportions; rule (f three; portnemhxp,
honds; insurance; discount; average maturity; proporuonal division; problems of
alligation and alloya g

THIRD YEAR.

Burveying (10 hours). Cusmography (10 lessons).

Method of mathematical sciences (mathemstical deduction, definitions, axioms
and postulates, propositions, examples). Methods of demonstration and examples,
Outline of the development and progress of mathematical sciences (3 lessons).

Serious criticisms are brought against the present arrangement of
putting algebra in the first year, to be followed by arithmetic in the
second year. Itisobjected that (1) the students, through ingufficient
knowledge of arithmetic, do not see its connection with algebra,
which in any case can not be studied without a knowledge of arith-
metical terms; (2) mental work is based largely on such knowledgs,
while the practical arithmetic lacks the sdlid foundation which should

be laid in the first 'year; (3) the study of proportional lines and equali- -

ties demands a knowledge of' ratio and proportion which are not
taken up until later. The program of the third year is further criti-
cized a8 too ambitious; too much is attempted in too little time. It

is suggested, for example, that, instead of teaching the history of
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mathematical sciences, an introduction might be given to elementary
trigonometry, which is at present neglected entirely. The standards
* of attainment for women are in all cases lower than for men students.

METHODS OF INSTRUCTION.

The regiilations recommend that the Socratic method of instruction
be used in the normal schools. It is conceded that this recommenda-
tion has much in its favor, but it neglects the time element, for much
. smore ground could be covered by the didactic method. Instruction
- of this charactcr, however, is in agreement with the general aim of

the teaching of mathematics. It also enables the toachers to empha-
size the characteristic mothods of mathematics, of deduction, analysis
and synthesis, and induces the students to consider the theory under-
lying the methods employed and po to discern for themselves the

. appropriate method in each case. It is admitted, however, that in
spite of the prescription of the regulations to emphasize principles
and theory, the students are not sufficiently mature to look upon
"arithmetic as anything but an accumulation of facts and a collection
of operations or to recognize the value, use, or connection of these.
Hence, while theg can perform the four operations, they fail to
arrive at their true meaning or at exact definitions and rigorous
proofs. The charge is as usual laid at the door of the elementary
schools, for too often the instructor is compelled to repoat the work
of the lowor stage. It is, however, suggested that such repetition
can be made valuable if it is done in such a way as to throw new light
on the general theory and principles of the subject, the aim sug-
gested in all the regulations since 1881. _

On the practical side the regulations recommend an emphasis on
mental arithmetic in order té secure- roadiness and - flexibility in
working with numbers. Problems are sclocted from tho operations
of everyday life—commerce, industry, manufacture, and agriculture.
The impossible or improbable‘exercises of former years are excluded.

The same spirit permeates the suggestions on the teaching of
algebra. Long and- complicated exercises are to be avoided and
those parts of the subjects are to receive attention which can be of
some service in other subjects of the normal-school course. At the
same time from six to seven hours are to be devoted to the theory
of algebra. '

Geometry is, 8o far as possible, made practical, and little attention
.is-given to theory. - The subject is correlated with drawing, and the
figures that are studied in the latter connection are made the objects
‘of study in the geometry leesons. , = .

" The instructor is not limited in any way in the selection of a
textbook, but the textbook is only to he used for the study of details.

A
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The work of the classroom is intended to bring out the essential
points and to develop the most difficult parts.

At the close of the second year qf the normal-school coyrse the_

students are given an ef8mination in the geueral academic work of

the first two year., léading to the brevet supérieur. This examina- -

tion is required as a’qualification for appointment as a director of

8 cours complémentaire or as teacher in such a course or in the higher -

elementary school. It ig also one of the preliminary requirements
for the certificat d’aptitude au professorat des écoles normales and
certificates for teaching special subjects. Candidates for the brevet
supérieur must be over 18 and hold the brevet élémentaire. The
examination consists of two parts, written and oral. In the written
part, mathematics is grouped with science and the examination con-
sists of (a) & problem in arithmetic or geometry, applied to practical
operations, (3) a question on the theory of arithmetic, and, for men
only, (¢) a question on physics and natura) science as spplied to
hygiene, industry, and agriculture. In the oral part, questions are
given on arithmetic and problems to be performed mentally, and
for men, on algebra and geometry. It will easily-be seert that little
can be expected in an examination 0¥ this character, and the impor-
tance of the subject is still further minimized by the small propor-
‘tion of the marks allotted to it. 1 -

The third year of the course is devoted to the professional prepara-
tion of the students. The work includes a study of the principles
of education and methods of instruction, with observations of model

lessons and practice in an elementary Zchool of the locality or attached -
t

to the normal school.! The topics studied in connection with the
special methods of teacling arithmetic include the following:

General principles governing the teaching of elementary arithmetic.

Btudy of courses in arithmetic in elementary schools with reference to such special
problems as the teaching of {ractions or the introduction of decimals.

Knowledge of numbera.  Importance of the first 10 numbers.

Arithmetical operations and their introduction at different stages of the elementary
school course. . '

Bolution of problems. Development of reasoning ability. Principles underlying
mental arithmetic. Critical study of the texthook.

Model and criticism lessons are conducted in connection with this

study. The students themselves are expected to do two months of - -

practice work during the year in two periods of a month each. There
is no provision for the time to be allottedto the teaching of, arith-
metic. The practice work is not regarded with much seriousness,
since teachers ure expected to have at least two years' actual ex-
perience before they receive their permanent appointments as
titulaires. ' :

!-Genaral method is Included under pedagogy and principles of education.

-
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The final examination for the certificat de fin d’études normales con-
sists of three parts: (1) A written theme on a pedagogical topic
selected from a list, for which two months are allowed; (2) a practice

¥ lesson after one hour’s preparation; (3) an oral examination with
questions on the organization of a class, school programs, methods of
instruction, with special reference to the practice lesson.

In general the work of the normal schools is criticized on three
grounds, over the first of which the normal school has obviously no

- control: (1) The poor preparation of the students; (2) too much sub-
ject matter is to be covered and too many class periods are required
to enable the students to do any-genuine independent study; and
with reference to mathematics, (3) the proportion of the marks allot-
ted to mathematics in the various examinations is small.

GERMANY,

No courtry is making greater progress in the training of its teachers
than Germany, and in no subject is this more true than in mathe-
metics. Wedded as Germany, and more particularly Prussia, has’
been to the immediate demands of professional training, nothing less
than a revolution is taking place in the whole conception of the train-
ing of teachers.! In place of the narrow restrictions which the tradi-
tions of 50 years have imposed on the normal school, the realization
is gaining ground that a good teacher must be broadly educated, with
a liberal grasp of subject matter, and not merely the master of a few
tricks of the trade. But the influences of tradition are not to be
swept away in a few years. All that can be said for the present is
that the dencies are liberal and the recent reforms in mathe-
matical stfidy are gradually being introduced. It is not intended,
however, that the mathematical curriculum of the normal schools
shall be more extensive than that of the secondary school, nor again
that the students ef the normal schools shall be encouraged to pro-
ceed to the universities. But, as will be indicated later, while there

. is progress universally throughout Germany, it is not equally marked
in all the States. The smaller States of central Germany, for ex-
ample, are far more libera] than Prussia or Bavaria; while Saxony
may be said to stand midway.

There are, in general, twd” main types or systems for training
teaohers—that of Prussia and that of Saxony, the remaining States
following more or less closely the oite or.the other. Hesse and Bavaria

# - until recently stood alone in having & ﬁve—year coiirse, but in 1912 the
" Bavarian course was oha.ﬂrged to the usua.l six years. Thechief differ-

| 1 The present sccount deals lolaly with the training of mui the women who intend to teach [n elomentary
I schools in the majorlty of m pass through the secondary schools for girls (HShere Midchenschulen), but-
. . wh-‘thhhnotthemo, tembeg, thonqukunmummthmﬁmmdwlyi Wower for women
¥
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ences of organization between these two systems are that the Prussiaz
course is divided into two periods—the preparatory course of three
years in the Priparandenanstalt and the three-year course in the nor-~
mal school (Volksschullehrerseminar). The other system frovides'a
course of six years in the same institution (Volksschullchrersyminar).”
This distinction is slight, however, for the standard of work does not. i
vary, although in Prussia the qualifications of teachers in the prepara-
tory institutions are not as high, for example, as those of the instruc- -
tors in the normal schools of Saxony. The first five years of the whole -
course whether given in one or two institutions, are devoted mainly
to general academic training, the professional preparation heing
introduced in the fourth year and given special emphasis-in the final
year. A

The training career of the students begins at the age of 14, when they
enter the preparatery course, which, like the normal-scnool course,
is intended solely for future teachers.. The majority enter from®the
elementary schools, the few exceptions coming from tho “Real s
Sclools’’ (Realschulen) and occasionally from a secondary school
with full nine-year course. Hesse alone is trying tho interesting
experiment of providing a one-year professional course for graduates
of the nine-year secondary schools.

The students entering the training course are selected on the basis
of an entrance examination on the subjects of the elementary schools.
The outline prescribed in mathematics by the Prussian Governmen

" will serve to indicate the scope of the work:

Arithmetic—Lower stage: Operations with concrete and abstract numbers from
1t6 100. Middle stage: Similar operations without any limit: averages; factors and
reductions; eimple rule of three. Upper stage: Fractions and applications to arith-
metic of everyday life, and, tlecimals.

So far as possible, it is fequired that the work in the lower stage
should be mental and preparatory with work on the blackboard, and
that the problems should be practical and related to the needs of .
everyday 'life. At all stages it is desired that emphasis should be
placed on clear thinking and correct expression, with ability to do
independent. accurate, and rapid work as the ultimate goal.

Geometry.—Lines, angles, triangles, quadritaterals, regufyr figures, the cifcle and its
parts, regular solids. To this are added, in graded echools, principles of liues and
angles, and equality and similarity of plané figures. .

"The work in drawing is’ closely related both to geometry and
arithmetic. Algebra has practically disappeared entirely from the

- elementary school program. :

The elementary school programs in arithmetic are very similar in
the other States. The larger cities are offering:somewhat more ex-
tensive courses, plane and sol'd geometry, for example, being added to
the descriptive geometry.

C oy _':“ e
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THE TRAINING COURSE.

" It will serve for the present purpose to disregard the division

between the preparatory institutions and the normal schools which
prevails in Prussia, and to consider the six-year coursc s a unit. The
work of the first few years is devoted to a review of tho clementary
school course and the introduction of algebra. The aim of the whole
course may be indicated by several quotations: .

Pruesic.—The aim is to secure clear cdmprehension, a readinees in e0lving problems
and ability to impert instruction in arithmetic and geometry in the elementary school.
The preparatory institutions servedo lay a sound foundatiop by reviewing and extead.
ing the work of the upper grades of the elementary s¢hool. -

Sazony.—The aim is to secure accuracy and abiitysto solva problems in arithmetic
and geometry that are appropriate to the elemenﬂ)iaﬂx;d continuation echaols, with
clear ingight into the essence and principles of the methode necessary for Pprofessional
work; and to secure the posseseion of such mathematical knowledgo us will furnish a
grasp of the problems of daily life beyond the standards of the elementury and con-
tinuation schools, or as may be eseential for more thorough work in other subjects,
e. g., physics andigeography. < ’

Bavaria.~—The chief aims of instruction are the thorough grasp of the relations of
number and space, correct understanding of operations and methodein calculations,
accuracy, and rapidity in estimating and in selving problems, '

Wurttemberg. —The aim is to secure clear insight into the most important priuciples
of elementary mathematics, their relation. application, and ai‘miﬁcm(‘é to other
sciences; readiness in the solution of problems. . .

The time allotted to mathematics (arithmetic, algebra,'geomt't.ry,
and, in some States, trigonometry) shows considerable variation. In
some States very littlo is done in the last, or sixth, year of the course;
in general, no new work is then teken up, except where there are
elective courses. Tho following table represents the number of

hours per week given to the mathematical subjeots in each yoar of the

course: \
Number of hours per week in mathematical subjects.

Fourth | Fifth
yoar.  year,

© Firdt. | 8econd | Third

8ixth
| year, year, year,

States. - yeoar.

C T2 X0 P -
PRV PPN

L3
4
|- ) .
2
$
4

[ J- X WYY
Y- Y- PN

‘. ! Elective.

“ .
In presenting an outline of the mathematical studies, it will be con-

" venient to give in parallel columns the work of the normal schools in

Prussia and Saxony, as the chief representatives of the two types,
and to indicate the variations found in other States' *
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3

0 ARITHMETIC AND ALGEBRA.

Firat year.

"

Prussia. - . S.a:mﬂy‘

Pundamental opnllm\'i with Integral numbers, l Op«‘-.uons th vulgar and declmal fractions; .
deoclmals, and vulgar fractlons; averages; peroent- | practical applicu. ns.
age; profit and loss: taxes and customs: alloys: |

approximations, ’ *
~— ) @ Steond year. ‘

Interest: profit and loes; discount; social arith. . Thefour fundamental operations in algebrs. Ex. .
metic; alligation; insurance, especially workmen's : tension of the idea of number to negative and com-
compensstion; notes and bllls. + pound numbers.

' Third year.

-

Introduction to algebrs; fundamental operatians : * Fractions, tactors; propartions; equatlons of the
with Integral numbers; equations of the first degree | first dergee with one unknown quantity; practical
with one unknown. i problems solved by means of equations and pro-
, portions: powers.

Fourth year.

Powers; mots; logarithms; equations of the first | Roots; extension of the {dea of numbers to frra-
degree with several unknowns. - l tianal and imaginary numbers; esquations of the first
T | degres with two or more unknown quantities:
| practical problems In arithmetle; thtroduction to
" logarithns,

Fi0N year.

Equatians of the second degree; arithmetical and Logarithms; equations of the second degres; pro-
geometrio progressions; compound interest and  gressions; compound interest and annuities,
annuities. : .
Sisth year.

Methods of instructian in arithmeticand geometry, | Continuation of compound interest and annufties
i review: dlscussion of problsms of method.

GEOMETRY. - '
. First year.
Lines, angles, and triangles. Theory. | Plane/geometry; fundamental ideas; straight .
Iines; the circle in general; angles and triangles.

Second year.

Paralielograms; trapezold: regular polygons; Continuatiun of triangles; quisdrilaterals and
circle. ¢+ polygans; elemants of l)lo theury of t),e circle; com-
. structions by geometric analysis. ’

T'hird year.
Equality of figures; areas of figures of equal size, | Comparisom of 1ieas; measurement of lines and
regular polygons and éircles. surfaces; proportionality of lines; theory of equality.
Fourtd year.

" Proportionality of atraight fines and similarity of | I’roponlm;alll;ms about a cirele; domstructions by
figures; solld geometry. M I algebraic analysis; measurement of lines, regular
. I figures, and circles.

Fifth pear.

q -
. Bolid geometry; constructions of algelraic ex- Plane trigonotetry; solid geometry.
Pressions; trigonometrio functions; mensuration of
plane figurea. o

Sizh year.

Arithmetioand geometrdnoludedin theonshour | Canclusion of solid geometry.
per week devoted to the methods of Jnstruction In
these subjects. .

| - : LI et

.
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These programs form the core of the mathematical studies through-
out the German normal schools. More extended courses are found
_ insome of the normal schools of the smaller States of central Germany
+ ‘and of Wurttemberg. Thus the use of graphs has been introduced
as early as the second year at Sondershausen and Céthen and in the
third year in Wurttemberg. At Hildburghausen and Gotha slgebra
is carried up to quadratic equations; in Wurttemberg the elective
course in the sixth year includes the binomial theorem and soma
study of functions. In geometry Cothen introduces the theory of #
projections in the third year, and solid geometry is begun in Wurtteqa-
berg in the fourth ycar. Trigonometry finds a pluw in the programs
of Coburg, Greiz, (3then, and Sondershausen in the fourth year,
while sphenca.l trigonometry is found in the fourth-yoar course at
» Céathen, in the fifth year in Wurttemberg, and in the sixth year in .
Baden, with applications to geography and astronomy. Surveying
with practlcal work in the open has been introduced in many schools, :
but it is objected that too many students are required merely to look
on while the few gain the practical experience. :
The suggestions and recommendations of the Deutscher 1usschuss
Jur den mathematischen und naturwissenschaftlichen Unterricht will . | .
indicate at once the criticisms that are leveled against the work of -
the normal schools and the direction in which the reformers are
moving. In its Vorschldge fir cer mathematischen, naturwissenschafi-
lichen und erdkundlichen Unterricht an Lehrerseminarien the com-
'\ - mittee sets up the following theses: (1) 'The mathematical course ,
\ should be six, even seven, years in length. (2) Preparation for the '
* teaching professmn covers both academic and professional training
each is to be treated separately; the professwnnl training should come
at the close of the academic. (3) The six-year course should be given
in one institution under one director and.one staff with the same spirit
throughout. (4) The normal school should in every way approximate
_ more closely to the secdndary schools, but should not attempt to
* prepare for the university. (5) Those subjects which are not of great
value to all students should be limited in treatment, as well as those
which can not be made up with the, help of books, and more emphasis
. should be placed on traiming in the methods of independent study, the
use of books, apparatus, etc., which are.as a rule not accessible to
the teacher in a small elementary school. (6) The students should be
taught methods of study, trained in habits of thinking, and given a
grasp of the broader phases of education rather than be crammed in
subject matter and methods of the element.ary school. (7) The
* normal school staff should be in a position to give instruction in all
~ stages of the school, with full mastery of the subject. (8) Oppor-
tumty should be afforded in the last year of the course for specxahz&-
tion in 80I6 group- of subjects or some special subject.

.
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The committee recommends five hours a week in the first ﬁve years
and'two hours a week in the last, for mathematics. Tho problem at
presént is to secure not only loglcal training, ability to handle num-
bers, and preparation for teaching arithmetic and mensuration, but
also adaptation to the problems of the modern school. Great,er
emphasis is necessary op the thought conteni of mathematics and
its connection with the actual facts and needs of practieal life. Ability
must be developed to think mathematically about the phenomena of
the world and the relation of mathematics to life, and to develop the
idea of change and function in the most general sense. In general
the standard set up in the Meran proposals fer the sccondary schools
should bo carried over to the normal schools with-the addition tHat
the future calling of tho teacher must be borne in mind.  The teacher,

s however, must be in a position to take a broad view ‘of his subject
from a higher standpoint. The Prussian program, for example,
should be supplemented by the addiiion of spherical trigonomotry,
with application to mathematical geography and astronomy, and a
little of conic sections. The study of complex numbers and infini-
tesimal calculus should be offered as an elective only. Algebra
could well be begun in the first year. Ari:hmetic should deal with
the problems of Jfamily, community, and State management, and

' economic life in general, with the emphasis as much on_ content as
on arithmeiical ability. The five hours of the course should be.
divided so thay two hours a week aré given to algebra, two hours to
geometry, and ong hour to anthmetlc, but the different branches
should be taught by one teacher.

Course IN MATREMATICS RECOMMENDED BY THE COMMITTEE.
FIRST YEAR.

Arithmetic: -Problems of household management and the\m ations with applxcauons
of the rule of three and perceutage.

Algebra: Algebraic formulas for the fundamnental operations with integral and frac-
tional numbers as an introduction to gen ral arithmetic. Concrete representation
of numbers by lines. Evaluation of algebraic expressions. Numerical solution of
simple equations with one unknown. The use of brackets and their application to.
mentel s-ithmetic and abbreviated methoda.

Geonsetry —Straight lines and angles. Triangles and quadrilaterals, particularly -

- panallcingrams, trapezoid, and deltid (motion, interdependence of the parts, sym-

metry, congruence, area). Measurement and plotting of lines and angles in the field.
Geometric drawing in connection with field observationsand the construction of simple
triangles and quadrilaterals.

.

BECOND YEAR.

Arithmetic: Community and State management. _
Algebra: The idea of relative magnitudes with prictical examples, concretely
illustrated by directed numerical line segments. Rules for caltulation with relative
- magnitudes. Simple polynomials. Theory of proportion in connection with frac- °

O
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“tions. Pure and applied equations of the {irst degree with ane or soveral unknowns,

S8imple inequalities. .

Geometry—Chief principles of the circle. Equivalenco of figures bounded by
straight lines. Computation of tho areas of aych figures and their transformaticn
into equivalent figures. Approximate calculation of figures bounded by curved lines.
Such constructionsasare closely connected with the course. Applicationsof thetheory
of triangles and quadrilsterals o simple problems in surveying and measurement of
altitudes in the field. Goometric drawing of the circle and straight line in ornameutal
design. Drawing of plane figures. Examples from surveying and technical sciences,

THIRD YEAR.

Arithmetic: The money market and international exchange. The decimal myatem,
The simplest rules of dividibility. Decimal fractions. Approximations in working
with fixed numbers. .

Algebra- Graphic representation to illustrate ordinary relations.  Gmphic repre-

sentations of lincar functions and_their application to the solution of equations,

Powers with positive integral exponents. Gmphic representations of the functions
y=ar® (parabolic curves), n=¢, 3, §. Powers with negative integral exponents,
Graphic representation of the functions ymar= (hyperbalic curves), n=1! and 2.
Roots. . . _

Geometry. —Theory of sinfilarity, and tho circle. Measurcment of circle.  Practical
exercises in mensumation, Geometric drawing to seale, especially of sketehes made in
the field by the students; drawing of curies and use of squared paper.

, FOURTH YEAR

Arithmetic. —Selected parts of commercial arithmetie-. o

Algebra —Equations of the second degree with ono unknown. Relation between
coefficients and roots. Graphic represeutation of an expresson of the m-vond‘dogree
depending on a varying quantity. Graphic solution of equations of the second
degree with one unknown, also by the intersection of a fixed parabola and a movable
line, or of a fixed line and g movable circle. Equations of thé second degree with
two unknowns in simple examples, to be solved numerically and graphically.

Geometry.—Simplest propositions about lines aund planes in space; plane repra-
sentations and measurement of solids. Conic sections s plane sections of the right
circular cone; Geometric drawing; introduction to des riptive geometry.  Repre-
sentation of eimple solids in perspective, as well as ground }.71n and elevatien. Plane
sections of simple solids. Plapediagrams of the sirface of such solids.  Coustruction
of ellipses. Spirals. ‘

PIFTIL YEAR.

Arithmetic.—Simplest ideas of insurance. Review of clementary school arithmetic,

"with observations on method.

Algebra.—Extension of the idea of powers. The function y=aZ and it9 graphic
representation. Idea and use of logarithms; simple method of calculating logarithms;
representation of logarithmic functions. Theory and use of the slide rulo. Arith-
metical progressions of the first order. Gecmetric progressions and their application
to compound interest and annuities. Comprehensive review of the extension of
numbers to irrational numbers. '

Germetry.—Trigonometry in connection with constructive planegeometry. Graphic
representation and calculation of trigonometric functions. Application of the measure-
ment of triangles to practical problems in connection with indopendent measurement
by the students in the field. Sine and cosine in spherical trigonometry and their
application to fundumental problems of mathematical geography and astronomy;

N
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determination of time and position. Comprehensive review of the scientific mructure
of geometry. . Geometric draaving as in third year, with the simplest penetrations and
their practical applications; shading.

NIXTH YEAR.

Comprehensive revies of the functions studied, with examples from geometry and
phyrics, especially mechanics,

Geometry. —Conatruetive treatment of conic sections, with indications of their
analytic representation. '

With reforence to the method of instruction in the normal schools
the committee emphasizes the need of, reform. The pupils should
be discouraged from mechanical work and memorization. In place
of the dogmatic and didactic teaching, which is a characteristic of
the Prussian schools in particular, moro encouragement. should be
given to independent and experimental work, especially in geom-
etry.  Great importance should be attached to oral expression. und
mental arithmetic. The studonts should ba trained to construct
their own problems, and should be 1 estricted to problems of a practical
character rather than the mere elaboration of fictitious exercises,
More attention should be given to graphs and graphic representation,
and to some extont to the history of important theories and principles.

In the final year the instructor should be given free scope and should .

atm to give the students some acquaintance with the problems of

“higher mathematics and an insight into mathematical. method to

serve as a preparation for further study.

In the training of the students in the methods of the teaching,
two principal types are again found. A number of States, follow-
ing the practice of Prussia, assign instruction in methods of each
subject to the specialist.  Thus, while one tencher gives tho general
méthod and principles of teaching, the teacher of mathematics has
charge of the instruction in the special methods of his subject. In
the secofid type one teacher has charge of all the purely pedagogic
work of the school and gives courses in both general and special
methods. It is felt, however, that in botlk types when methods
courses are handled by two instructors, there may be not only an

-absence of uniformity, but even that, contradictory principles may‘

be cnunciated. This danger is all the. greater in those States in
which the specialist in subject matter has had no experience in the
elementary school, while on the other hand it is feared that too often
tho special-teacher of method may for example, bo inadequately
trained in mathematics. To avoid these dangoers a system of coop-
eration has been adopted in Saxony between the specialist and the
teacher of general method. While the specialist throughout the
course aims to show the development and interconnection of the
different parts of the subject with special reference to the elomentary

;
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school. the method teacher in a brief course of 15 hours gives a his-
torical outline of the special method and discusses the aim and
problems of mathematical instruction and the arrangement and dis-
tribution of the material for the elementary schoels.  On this sub-
ject the committee already referred to recommends that the coumse
on method should include the metheds of teaching in all grades of
the clementary schools, a critical study of methods and theories,
and an examination of the most usual apparatus and loeal text-
books. To give: a comprehensive view of the subject, the course
should not omit reference to the methods both of the kindergarten
and of the seeandary schools, while seme assistance and advice should
be given to the students for their own further study.

The permanent appointment of German teachers can only be
securcd by passing a second examination for which candidutes be-
como eligible as s rule two vearss after they have passed the first
examination at the close of their normaPschool carcer.  The second
examiuation, however, is rather of a practical or professional char-
acter and is itended to test the ability of the candidate as a teacher
rather than as u student. While a test is, as a rule, given in a special
elective sulﬁ/vct. it is not of so much importance as professional
skill.  Since the first appointments are in most cases in rural distriets,
the teachers are thrown on their own resources and any study that
“they undertake must necessarily be done independently and without
guidance.  Bavaria has instituted district extension courses 1o pre-
pare for the sccond examination, but this practice appears to be

" isolated. A stimulusis afforded to further study by the examinations
for promotion to principalships or positions in the middle schools
and normal schools.  Increasing oppertunities are being offered, as
in Saxony, Hesse, Wurttemberg, and Bavaria, to students who acquit
themselves excellently in the final examination at the normal schools

- to proceed to the univemsities, but as students who do so rurely
return to the clementary schools, a discussion of these faeilitics and
examinations is not appropriate here.

HUNGARY.

The Hungarian normal schools are maintained by the State or
the different religious denominations, schools of the latter type
being in the majority. Separate schools exist for the training of men
and women. All the schools follow more or less closely the program

" prescribed by the State. These have been recently revised (1911)

- and brought into closer agreement with modern reform movements.
_The normal achools furnish a four-year course to candidates who are
admitted at the age of 14 from the lower classes of the secondary
schools and the intermediate schools (Birgerschuler,.
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The aim of instruction in mathematics is-declared to be—

thé study of algebraic foundations of thy common arithmetical operaticax, the knowl.
odpe and accurate wpplication of practical arithmetical problpms taken from daity
life, and the study of the mast important principles and the simpleet practical appli-
cation of elementary goometry, with particular attention to the needs of elewentary
achoal instruction.

The followirg outline indicates the scope of the coume in mathe-

matics: . .
FIRRT YEAR (four houns,

Anthmetic and elementary algebra- Introduction to the nomenclature of algebra;
findamental operations of alwebra.  Negative numbers, the number ryvetom: the
fundamentadd operations in the decimal system.  Divisibility of interral numbers,
Fundamental operations with common fractions and devimals, Simple equationa
with one unknown; eraphic equations with two or three unknowns.

Geometry: Measurement of length and angler  Angles.  Paraliol «traight lines,
The chief propertios of the triangle, quadrilateral, polygon, and cirele.

RRCOND YEAR (three hours). Y

Arithmetic and elementary alpebra: Powern and roota.  The second and third power
of alzebraic and decimal expressions.  Fractional numbers; pure and wixed quad-
ratic cquations with une unknown: imagina-y and complex numbers.

Geometry: Prineiples of equality  Problems of construction with reference to the
triangle, quadrilateral, and regular polyvgons. Siilarity of figures; similar triangles;
the thearem of Dythagoras  Inseribed and circumseribed triangles and quadrilat-
ergle. Calealation of the side of an equilateral triangle and the regular hexagon.,
The circumfercnee. Caleulation of area of these figures.

THIRD YRAR (two hours)

Arithmetic angd clementary algebra: Proportion; rule of three and propartional divi-
slon. Pereentage in commercial and statistical applications; coinage; alloya: national
and foreign money systems,

Geomety: Analytic geometry of the point, straight line, and triangle, with corre-
sponding development of the prerequisite algebraic knowledge, based upon the func-
tion concept and graphic methixle.

Method: Discussion and explanations of the kyvllabus and suggestions for teaching
arithmetic and geometry in the elementary echools, including a consideration of
manuals, textbooke, and apparatus.

FOURTH YEAR (three howrs).

Arithmetic and elementary algebra: Simple interest and discount. Arithmetical and
geometric progressions.  Irinciples of compoun i interest (savings Lanks, annuitics,
redemption of loans); compound-interest tables. The most important featurea of
cemmercigl practice and exchange.

Geumetry: Relation of lines and planes in space. Simple exercises in leveling.
Lines of equal height. . Reading of topographic, especially military, charts; simple
exer.ioes in surveying. Construction, surfacé, and volume of the prisms, cylinder,
pyramid, cone, and conic sections, and the sphere. Definition and construction of
the ellipse, parabola, and hyperbola.

The éhigf criticism that is made against this syllebus is on the
ground of arrangement. While it is thought that the addition of
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logmthms and the elements of plane trigonometry would be a grea.t
gain, it is felt that this is the only criticism that can be made on the
ground of subject matter. Considerable improvement could, how-
ever, be made if all the arithmetic were completed as a foundation
for the study of principles and of alaebra, and if the a]gebm and geom-
etry were more closely correlated.

The professional study in the normal schools begins w1th the ob-
servation of instructions in the-model school from the third year on.
‘Practice teaching is commenced in the third year, but is not fully
developed until the fourth year, when each student. teaches six hours
a week.

ITALY.

The training of teachers for Italian elementary schools is provided
in normal schools, which are classed with secondary schools.
The normal schools are organized on a three-year basis, and until
recently boys and girls were taught in separate institutions. Co-
educational schools have, however, sprung up within the last few
years. Since the normal schools can not supply the demand for
teachers created by the cstablishment of new elementary schools
and the extension of the elementary-school period, special two-year
courses (corsi magistrali) have been established for students who
have passed through the ginnasi, which give a five-year secondary-
school course. The corsi magistrali are mainly of a professional
character. .

Students are admltted to the normal schools at about the age of
15 from higher elementary or intermediate schools with three-year
courses beyond the elementary schools—scuole tecnicke for boys and
scuole complementari for girls. Admission is by cestificate from these
schools; entrance examinations are given only in special cases.
Each institution is equipped with a complete elementary school for.
practice anid observation, while the girls’ normal schools have, in
addition, kmdergartens and complementary s¢hools attached to
them.

" Normal-school instructors must be graduates of ‘universities and
are appointed on the basis of a competitive examination. In the
boys’ normal school the same instructor has charge of mathematics,
: physms, ‘and natural sciences; in the girls’ schools these subjects are
in different hands, but the instructor of mathematics. is also reqmred
. to teach in the complenrentary school.

- . A striking feature of the mathematical program, whmh is given
-b’elow,‘ is the omission of arithmeétic in the first year of the course
and the introduction’ of algebra in its place. Special attention is
..~ also given-to method in the second year, a survival probably from

[
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the time when a teacher’s lower.certificate could be obtained at the
olose of that year. The program is as follows: .

FIRST YEAR (three hours boys, two hours girls). ]
Algebra: Introductory ideas. The four operations with integral quantities; oqua-

_tions of the first degree with une unk}own. Bquare and cube roots with approxima~

tiona. . - .
Geometry: Definitions and introduction to plane geometry. Angles, triangles, and
quadrilaterals. Regular and irregular polygons. Circle. Equality of polygons,
Measurement of straight lines, angles, polygons, and circles, Equality of plane
figures and principal theorems concerning plane figures,

SECOND YEAR (two hours),

Arithmetys Magnitudes; numbers; bumeration; analysis of the four operations,
Methods of teaching numbers and the four operations in the elementary schools.
Ratio proportion. '

Geontetry: Proportional lines and similar"polygons. Methodsof teaching the notions
of plane geometry in the elementary schools.

Bookkeeping: Inventory; trisl balance; accounts rendered. '
THIRD YEAR (two hoﬁrs).

Arithmetic: Magnitudes in direct and inverse ratio; rule of three, simple and com-
pound; eolution of related problems by proportion and reduction to unity, Methods
% teaching the rule of three in the elementary schools. . ®

Geometry: Straight lines and surfaces and their relative position in space. Dihedral -
and polyhedral angles; polyhedrons; prisms, cylinder, pyramid, cone, ephere. Funda-
mental notions of congruence and similarity. Methods of teaching solid geometry
and the metric system in elementary schools, . ]

Bookkeeping: Daybook; ledger; cashbook. '

This is.by no means an ambitious program. Its critics object that
the time allotted to it is insufficient, and that the arrangement is
illogical, since much of the early work depends on a knowledge of
matter which is at present postponed to a later year. Furthermore,
the students under the present arrangement fail to obtain a compre-
hensive and systematic view of the methods of instruction and- of
the program of the elementary schools. The regulations prescribe
that arithmetic must be taught with scientific rigor, while instruction
in geometry is to be deductive in the first year and inductive in the

~second and third—a distinction which the reformers regard as vague

and meaningless.

The normal schools have been under fire for some time. It is folt

that the course of three years is too short a time in which to train
cultured and efficient teachers. The practice of crowding the aca-
demic and cultural subjects and the professional subjects together is

. not only dangerous, but results in inefficiency. Demands are now

being made for a longer course; for a separation of the two .main

purposes of the normal schools—the general and professional training; ,

for better coordingtion between the various subjects; and for a reor

~ ganization of the program to the exclusion of the superfluous and an -
- emphasis on the new elements demanded by modern culture, =~
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RUSSIA. '

The Russian public elenfentary school system provides for three
types of schools: The ungraded elementary school with a course of
three years, gradually Leing extended to four years, receiving pupils
at the age of 7; the two-class elementary school which gives a five-
year course, divided into two sections of three and two years, and
which receives pupils at the age of 7; and the municipal elementary
‘school, which in general gives a four-year course to pupils coming
from the elementary school at the age of 10 or 11. The first two
types of school are taught by a single teacher. The mathematical
work of these schools is necessarily simple. In the elementary
~ schools arithmetic only is taught, with the briefest outlines of
* geometry. The arithmetic here covers the four operations with
abstract and concrete numbers and simple fractions, and geometry
includes simple ideas of form and measurement. Five hours a week. '
for the whole school are allotted to the subject. In the elementary
schools with two classes the progtam is somewhat extended, but there
is much variation both in selection of subject matter and in the time
allotment, which ranges from three to six hours for arithmetic and
from one to three hours™for geometry. Arithmetic is carried up to
common fractions, decimals, problems in the rule of three, a.lhgatxon,

- alloys, partnership, and mterest Instruction in geometry is limited
to a concrete basis, o

he mathematical Work in the municipal elementary schools is
still organized on the basis of regulations issued in 1877, and includes
arithmetic, geometry, and algebra. Arithmetic, to which are devoted
from 8 to 16 hours a week in all the classes together, covers recurring
decimals and proportions. Geometry, from 6 to 9 hours a week, is "
restricted to a fairly complete study of the problems occurring in
plane geometry. The work in algebra, from 2 to 4 hours a week, is
carried as far as simple equations.

It is obvious from the above that the preparatlon of students who
enter the normal schpols is very slight. Two types of nprmal schools
are maintained, corresponding to the two main types of elementary
schools, The normal seminaries are intended for the training of
teachers (men and women) for the lower elementary schools—the
ungraded and the two-class schools—and the normal institutes for the
training of teachers (men only) for the municipal schools. Students
are admitted to these institutions on.the basis of a competitive
examination.. Candidates for the normal seminaries are drawn from
among the more able pupils of the two-class schools, who, on com-

pleting their course, usually remain for review and practical work

under the divection of their teachers until they reach the eligible age
~ of 14, COandidates for admission to the normal institutes must have

1
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completed the courde of a municipal elementary school and be 16
years of age. .

The length of the normal seminary course is three years, but efforts
are successfully being made to extend it to four years. The aim of
the mathematical course is closely adjusted to the demands of the
future career of the students, i. e., the curriculum of the lower ele-
mentary schools. The course is as follows:

(1) Theoretic arithmetic with solution of problems. Five to eight hours & weuk are
devoted to the subject according to the previous preparation of the students.

(2) Principles of algebra. Here there is much divergence, both in standards, which
vary from simple equations to quadratic equations, progressions, and logarithms, and
in time which ranges from one to five hours a Wweek.

(3) Six to eight hoursa week are given to geometry, the program in which is identical
with that of the secendary schools (given below) with the exception that more atten-
tion is given to surveying. g

The two upper classes have instruction in the methods of teaching
arithmetic and geometry, one hour a week being given to each. The
graduating class has practice teaching in a two-class school.

The aim of the work of the normal institutes is defined in the same
way as that of the normal seminaries. The standards are accordingly
higher, both for this reason and because the prbparation of the.
students has heen more oxtensive. The following is an outline of the
mathematical course:

(1) Theory of azithmetic (one-half to three hours a week).

(2) Algebra up to binomial theorem, recurring decimals, otc. (seven to eight hours).

(3) Geometry (four to five hours) follows the program of the secondary schools, viz;
Straight lines; angles; parallels; triangles, quadrilaterals and polygons in general;
circumference. Fundamental problems of construction and numerical exampl
Measurement of atraight lines and angles. Proportionality of segments. Similarity

- of triangles and polygons. Numerical relation of the sides of a triangle. Regular

polygons. Limits. Length of circumference and calculation of it. Simple problems
of constinctions and numerical applications to each figure studied  Relative position
of linca anl planes in space.  Dihedral and polyhedral angles.

Regular polyhedrons—areas and volume of prisms and pyramids—round bodies—
cylinder, cone, and sphere, and calculation of their area and volume.

{4) Plane trigonometry with a little of spherical trigonometry (one or ‘two hours).
This subject, however, is not prescribed and may be introduced optionally.

The upper classes have instruction in methods of teaching mathe-
matics in the municipal elementary schools, to which the graduating
class is also assigned for practice teaching.

The regulations recommend that the method of teaching in the,
normal seminarief should be didactic without neglecting, however,

the importance of developing habits of independent work. In the .

normal institutes the method of the recitation is employed with-drill
reviews about every term. The' textbooks play a secondary part

. and are used merely for purposes of reference. The same books are

used in the secondary schools. .

.
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The staffs of the normal seminaries are recruited from among
university graduates and in mathematics from those who have
‘graduated in the faculty of science. But since the supply-of these
is short, graduates of the normal institutes are not infrequently
appointed. In the normal institutes the instructors are exclusively
university graduates. It is objected that such training is not ade-
quate qualification for normal school positions, since the university
graduates have no acquaintance whatever with the elementary
schools and have had no pedagogic training, while the courses of the
normal-schools are not definitely prescribed. It.is claimed, however,
that these disadvantages are offset by the introduction of 4 broad
and scholarly spirit into the training of the future teachers.

Since the supply of normal school graduates is small, candidates
for teaching positions are also accepted who pass examinations in
the theory and practice of the work of the elementary schools with-
out any special training in one type or other of. the normal schools.

SWEDEN.

The system of normal schools of Sweden belongs to that class which
limits itself somewhat, closely to the actual needs of the future teacher.
Two types of schools are maintained—the regular four-year normal

“achool for men and women, maintained by the State, and institutions
for training infant school teachers (Kleinschulseminar), attended °
almost entirely by women, and giving a course varying in duration
from one to two years. “>

Candidates for admission to the normal schBols must be between
16 and 26 and must pass an entrance examination on the subjects of
the elementary school curriculum. Since the humber of candidates :
is usually greater than the number of vacancies, this examination is K

" practically competitive. Preparatory institutions have been estab-

lished to cram students for these examinations. Some of the students
are graduates of “Real schools.” Students from the universities
who desiré to teach in elementary schools aré admitted to short courses,
usually of one year’s duration. The instructiorrin the normalschonls
is given by university-trained specialists who have the same qualifi-
cations as candidates for teaching appointments in secondu.ry schools.
The mathematical course of the normal school is at present still
unsatisfactory, for the reason that it does not furnish a much more

.. ‘extensive course than that found in elementary schools. The regu-
" lations bearing on the subjects date back to 1886, with some amend-

ments in 1894, and do not éontemplate an cxtensive course. Their

. prescriptions, however, are'regarded ss minimal, and several normal
*  schools have adopted broader standards. Thus they have intro-

.
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duced algebra up to arithmetical and geometric progressions, ggome- -
try of as high a standard as that taught in the secondary schools,

and a little trigonometry, branches which are not required by the

regulations. Four hours a week are devoted to mathematics in the

first three years and two hours in the fourth. Professional work is

begun. in the second year with observation and practice teaching

under the direction of the specialist instructors.

The following general outline of the course in mathematicsrepre-
sents the letter rather than the spirit of the present day; the latter
is being strongly influenced by modern reform tendengcies:

Exercises to g¢fain speed and accuracy in handling the four operations with integral
numbers and ffactions, with applications and problems on the most important prac-
tical needs; the knowledge of theory underlying these operations; the theory of
numerical equations of the first degree with one unknown; mental arithmetic, espe-
cially with the numbers from 1 to 100; extraction of square and cube root; and in-
troduction to bookkeeping. :

" Principles of geometric bodies, the general properties of the moet‘mgommt plane
figures, with the method of their measurement and calculation. .

The institutions for training infant-school teachers (Kleinschul-
semirar) are governed by the regulations of 1897. The scope of the
mathematical course is even more restricted than of that given above.
It includes: Speed in the four operations with integral numbers and
fractions, and their application to simple practical problems with
exercises in mental arithmetic.

While geometry is not referred to in the regulations, it has been
‘introduced in several institutions. _ .

The whole question of the normal-school curriculum has been under
discussion for several years,-and it is highly probable that changes
will be made that will bring the curriculum into conformity with the
demands of recent reform’ novoments. :

.

BWITZERLAND, / .

The educational system of Switzerland presents an interesting
parallel with that of the United States. So far as the training of
teachers is concerned, the system is entirely local, though slight aid
is given by the Federal Government. Since, as in the United States
there is & great variety of students without the minimum require-
ments usually established under systems that are centrally organized,
it is practicelly impossible to present a comprehensive account of -
the work of the schools. 0 = : o oo

The normal schools are public and private; someare independent
institutions, others are departments of secondary—or ‘‘middle’
schools; a few are coeducational; others admit only one sexer In &
few instances special short courses of two or three semesters are

»
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organized for graduates of the ‘‘Real schools”” and gymnasiums, but

as & general rule the normal schools are intended for students enter-

ing between the ages of 14 and 16 from a- higher elementary. school
“(Sekundarschule). Wigh a few exceptions the duration of the courses
is four years. The divergence of standards of attainment is very
great; some institutions offer the same standard of work as the
gymnasiums, while others hardly surpass those of” the higher ele-
mentary schools. In the best schools the mathematical subjects
include arithmetic and algebra, geometry, surveying; theory of pro-
jections, commercial arithmetic and bookkeeping, and mathematical
drawing. The total number of hours devoted to these subjects ranges
* from 10 to 28 a week, with an average of about 19 for the four classes.
At least three types of courses can be distinguished: (1) Those
limited to a review of the elementary school courses and instruction
in method; (2) those which aim to give a,deepbr and better com-
mand of the mathematical work of the clementary, higher elemen-
tary, and “‘middle” (secondary) schools with an emphasis on prac-
tical and mental arithmetic—the idea of number, numeration, com-
mon and decimal fractious, and general insight into the contént side
of practical arithmetic; (3).those in which mathematics js taught as
in the gymnasiums as & cultura] subjsct with training in mathemati-

cal thinking. .

' In general, the courses in geometry confine themselvcs to the study
of surface and volume. But attempts are being made to extend this
and to include the theory of projections, conic sections, mathematical
geography, and physics.
The methods of instruction naturally vy with the scope of the
-courses, so that while drill is emphasized in the lower stage the higher
~ stage introduces a scientific treatment of the subject.
Under these circumstances it will perhaps be most useful for the
purpose in hand to present an outline of one of the fullest courses,
. premising, however, that this represents the goal to which most of

«the normal institutions (for men at any rate) aspire rather than con-
ditions widely prevalent. The course given is that .of the normal
schdol of the Canton of Zurich, at Kusnacht.

Aim of mathematics course: To give training in clear cx;mprehenaion of epace and
number in the use of critical and logical processcs of numerical and measurable quan-
tities; to develop ability in terse; clear, and logical expression; to train in the recog-
nition of the qusntitative relations and problems of practical life, nature, and tech- -
nology, and to wlve theso with insight and accuracy by calculation and drawing.

ymser YEAR (five hours).

- (a) Arishmetic: Review of rile of three and simple bookkeeping; profit and coet
accounts. . Mental arithmetic. Short methods. Ratio and proportion.

(b) General avithmatic: Opbrations of the fimst and second stages with general num-
. begw; mtional numbers; powers with integral exponents. .,
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(c) Algebra:*Equations of the first degree with one unknown. Problema,

", (d) Plans geometry: Review of ideas of dpace and the establishment of fundamental -

_ idese. Linos, circle; measurcment of distance and angles; parallels ard central and

axial symmotry; congruence. Translation and rotation. Construction of triang]es.
Principles of general and special quadrilaterals, secants, tangenta, and circumscribed
triapgles.  Comparison, computation, and measurement of tho arcas of triangles and

. polygons. . . 0

-

ARCOND YEAR (six houm).

(a) Bookkeeping: Accounts current with” payment of interest and use of interest
tables; elements of douhle entry limited to simple commercial proceeses.

(b) Arithmetic: Extraction of square and cube root. Irrational numbers, Genperal
involution. Prime numbers. .

(c) Algebra: Equations of first degree with several ufmowns.

» (d) Plane geometry: Bimilarity of plane figures. Scale drawing. Regular polygons '

and ineasurement of circle. Construction of simple algebraic expressions. Line and
circle 88 loci. Methods of solving problends in planimetric construction. Practical
exercises in use of simple instruments. Application to surveying of small plats of
land, e . ]
(¢) Trigonometry: Definition of the functidns of aggte angles; study of right anglea
and equilateral triangles. Problems with use of numerical values of functions.

" THIRD YEAR (five or six hours).

(a) Arithmetic: Theory of common logarithms. Arithmetical and geometric pro-
gremions. Compound interest and annuities. ) ,

(b) Algebra: Solution and theory of equation of the nd degree with one
unknown,

(c) Trigonometry: Principles of obtuse angles, ®iiangle and ‘geometric application. .

Continuation of definitions. Problems, especially of triangulation. Physics and
solid geometry. Generai definitions and chief principles of goniometry. Construction
of trigonometric expressions and examples of the trigonometric analysis of geometric
constructions. o o .

(d) Solid geometry:’ Relative positions of objects in apace, and especially parallels
and petpendiculars. The idea of projections, measurement of distances and space,
angles, symmctry. Uniquély determined construction of trihedral and polyhedral
angles. The sum of the sides and angled of convex polyhedrons. Euler's theorem
on polyhedrons and regular polyhedrons. - L

(¢) Theory of projections: Inclined parallel projections as illustrative material,

Representation of points, straight lines, plane polygons, and simple objectq in ground .

plan and elevation. Folding. The ellipse as projection of a circle and its focal
determination. e :

POURTH YEAR (gix hours).

- (a) Arithmetic: The principal notions of permutations. Elements of probability
applied to insurance. .

(b) Coordinate geometry: Rectangular and polar coordinates in plane and space.
Graphic representation of the simplest functions of one variable. Graphic solution of

- numerical equations.

(o) Solid geomatry: The sphere and its reluted surfaces. Plane sections of thege
surfaccs. Spherical triangles. Areas and.volume of simple solids and their parta.
Application to determination of weight.

- (d) Theory of projections: Representation of polyhedra and .elementary curved
solids in ground plan and elevation, Plane diagrams of the surfaces of rolids.
of models. The clisf map projections. Simple problems of interssction with sppli-
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cation to shading. Fundamental ideas of'geometric perspective, espocially of the
vanishing point and foreshortening. oo g
_ (€) Methodic and historical survey in the field of pure and applied arithmetic and the
study of forms in the elementary school. i -

The certification of the students as teachers dopends on a final
examination which consists of two parts, general-academic and pro-
fesstonal. Both parts of the examination may he taken at the same
time, or-the professional examination in theory and practice of teach-

" ing may be postponed for one or two years during which the candi-

dates are expected to teach in an elementary school. No provision
is made, however, for the supervision of the caididates during this
period.

UNITED 5STATES.

In dealing with educational topics concerning the United States it
is difficult to do more than present a general picture of tendencies,

since the standards in different parts of the country vasdy so greatly’

and sinco they are at different stages in their develojment. But
this variety is perhaps no greater than in Switzerland and, in the
matter of training of teachers, than in England. In some States
the qualifications demanded of teachers in elementary schools are
still no higher than the attainments of one or two years beyond the
elementary schools, while at the other end of the scale tenchers may
have the qualifications of college graduates. The most general
standard may, however, be said to be graduation from high school,
with two years of normal school training. The mathematical attain-

.ments will thus have been acquired in the eight grades of an clemon-

tary school, four years of high school, and two yecars of normal
school.

The work of the elementary grades covers the four fundamental -

operations, fractions, decimals, and percentage, with business appli-
cations. Mensuration and algebra are included in some systems in

‘the eighth grade. Thero is more uniformity in the first six grades

than in the last two. The variations in the seventh and eighth
grades are due not only to differences in amount_of subject matter
taught, but also to the employmont of the department systom.
Departmental teaching in these grades is quite common in the larger
school systems and is being extended as rapidly as circumstances
permit. Under this system toachers are employed who are not only
more experiencoed, but have had special training for the work and are
frequently:college graduates. Where algebra and geometry are not

introduced, more intensive work is given in the practical and busi-

ness applications of arithmotic. There is a tendency in the better
schools to emphasize thoroughness and practical utility. In -the
schools where algebra is taught, there is again some variation in scope

. md method; some courses are merely based on high-school texts; in

i
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.others the subject is introduced as part of the work in arithmetic.
The amount of geometry taught in the elementary schoals has in
recent years tended to decrease. The mensuration of geometric
" figures has always been included in arithmetic textbooks, The
reform movement in geometry, however, while not widespread, aims
to cultivate habits of geometric study and to train such powers of
obseryation and generalization as“wertain to geometric data,

In the high schools the.curriculumNin mathematics is determined
in general by the admission requirements of the colleges, especially
in those States which have a comple d State-wide organization of
education, crowned by the university. This is true, also, in other

States and even in the smaller communities, where few, if any, of the -
pupils plan to go to college, and where the local school committes .
disclaims the intention of following university guidance. And even

where this i8 not true of other subjects of study, it holds for the

mathemaical curriculum, because, apart from the colleges, the sub- *

ject is not defined by any other authority that the schools are willing
to accept. 4 c
The ordinary mathematical course in high schools includes algebra,

plane geometry, solid geometry, and trigonometry, .and, less fre- -
frequently, arithmetic. The algebra courses are usually divided into
three groups (1) up to quadratics; (2) quadratics up to the bino- -

mial theorem; and (3) an advanced course, including various discon-
nected subjects and intended to furnish préparation’ for further
wathematical study. In plane geometry the ordinary sequence is
that of Legendre, including geometric constructions and original exer-
cises (““riders®). Under solid geometry are included the usyal topics
up to the surface and volume of the sphere. . The course in trigo-
nometry includes definitions, ‘the formulas and their proofs, logn-
rithms, and triangles with practical applications to surveying end
navigation. Where arithmetic is included, nct more than half a
year is devoted to it, usually at the beginning of the course, to mske
up any deficiencies in the elementary school preparation, or in order

- to insure facility and accuracy in routine operations. It must be -

noted that under the elective system no student in high school is
required to take all the courses offered in mathematics, with the result
that the mathematical equipment of the future teachers varies con-
siderubly both in scope and depth.

' THE TRAINING OF TEACHERS.

The institutions for training teachers for the elementary schools are

in a preponderating majority normal schools maintained by the State.
A few of the larger cities maintain their own training institutions, and
- there exist in addition & number of private normal schools. More
recently there have been established training classés in connection

w
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schools, The lugh-school training classes nsunlly offer one year of
professional study either as part of or at the end of the regular high-
school course. There is great variation in the entrance requirements,
in the quality and amount of the work offered, and in the length of
‘the course. With the exception of the lugh«school training classes,
the training institutions as a rule offer 8 two-year professional course
based on gradustion fromhighschools. But,asusual,itisimpossible
to generalize, for some normal schools offer ﬁve-year courses beyond
the elementary school; others one-year courses beyond the high
school: The State normal schools with a two-year course beyond the
high school may be taken as the type. They are generally supported
by appropriations by the State leglslatures A small number of these
schools are supported by a specxﬁed\State tax, supplemented by ap-
: propnauons by the State legislatures, and in a few cases they receive
some income from the sale or rental of public-land grants. A few
State normal schools have small permanent endowments. Tuition is
free, except for slight incidental fees, to persons declaring an intention
to teach in the State in which the school is located. With the excep-
tion of a few schools in the South, the State normal schools are
coeducational.

The curticulum of these schools includes academic and professmnal
subjects. - The quality of the academic work varies greatly, partly be-
cause of the variety of preparation of thestudents, partly because of the
lack of training on the part of the teachers and the heavy programs
that they too frequently carry. But the graduates of the better nor-
‘mal schools usually receive full credit for two years’ work on entrance

to college and universities. The professional studies include ‘psy- .

chology, history of education, methods, observation and criticism of

instruction, and practice teaching. All normal schools have facilities
- for practice teaching, either in schools under their immediate controlor

inschools of theregular public system. The practice or trainingschool
is usuglly under the charge of a member of the normal school faculty,
whose task it is to coordinate the work of the nosmal schools and prac-

tice schools. The practice teaching of the students is done under his

sapervision and that of critic teachers.

There are as yet no definite qualifications required from normal-
school teachers. Accordingly, while the majority of the teachers who
have charge of mathematics are college trained, there is still a large
‘number with only high-school or normal-school training. Most of the
teachers of mathematics would prescrlbe work through the calculus
a3 the minimum academic preparation for teachers of mathematics in
_ normal schools; a few would inclnde more advanced courses as the
. minimum, -It is gdnerally admitted, too, that such touchem shoulde
have had some professional prepmtxon as wall as experience in teach-

- . ing in elementary and high schools. With the gradual extension of

the. soope; of thz work of the normal whoolp, ‘ag, for example, the
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inclusion of analytics and calculus in the curriculum offered, there is
a tendency also to require at least one year of graduate work from the
teachers of these subjects. '

It is usually assumed that students have had a high-school course
in arithmetic of one term or semester, one year or moro of algebra,
and ono year of geometry, usually plane. In some normal schools
arithmetic is required of students ‘‘found wanting” in its subject -
matter. In many schools ‘solid geometry, advanced arithmetic,
ddvanced algebra, and trigonometry are offered as electives,

It is thus apparent that the teacher of mathematics in the first
six grades has a knowledgo of subject matter in formal mathematics
far beyond any of the actual needs arising within theso grades.
That this knowlodge of subjects beyond elementary arithmotic is
effective in the teaching of the arithmetic, it would be very difficult
to show. The formal and isolated character of .the work in algebra
and geometry, as they are usually taught, leaves them barren of
any content values having & bearing upon anything which appears
in the usual work of the first six grades. Even in the best normal
schools there is little evidence that the work in algebra and geometry
is any loss academic than in the classical high schools. In the
normal sachool ‘‘humanistic” values should certainly most fully
reveal themsclves. There is but little specific preparation for the
teaching of seventh and eighth grade mathematics. There is a
failure to realize the truth of the statement that ‘“‘this (seventh)
grade marks the approach of the time when the pupil should pass
from mere control and manipulation to understanding and investi-
gation,” and to provide the kind of instruction needed to lead the
pupil out into tho broader field of mathematical knowledge.

The following table shows for 64 schools the different courses
given, the number of schools offering oach course, and the average
number of hours given to each course:

Number of schools offering certain courses.

i

Number | A verage
Subjecta. of schools, number
offering. | of hours.
N Artheetde. ... ... T | an 100
Elsmentary algebra.......... ... . T oo e t 2}} }g
: 200000 p0a0a e aeeaEe e pasChay S| e
..... 18 ko]
eeennns OO RN } a e
9 w
............... 4 0
............................ 23 %
z 87
............... 3 8
............... 1 4
............. 1 &
« 1 48
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- The professional courses and work inc.lude’t\eou!eé in arithmetic
metaods or in arithmetic with some attention to methods in all
‘normal schools, obeervation and practice teaching in some form in
. most of them, and a course in the history of mathematics in very fgw.
The subcommittee of Committee No. I, that dealt with the preptra-
tion of elementary branches in the preparation of the American
report to the international commission, came to the conclusion that
great differences in ideals and practice exist with reference to the
following points: There is variation from method as a mere incident
to subject matter to the use of full time for method in ‘‘methods”
courses; from no use whatever of current literature on the teaching
of mathematics: to ‘' very extensive’’ use of such literature; from no
consideration of games and recreational devices to very careful
consideration and testing of these; from no consideration of the
course of study in arithmetic for the grades to the full development
of such a course and the organization for presentation of certain
of its upits; from no mention at all of the history of the development
and teaching of mathematics to the establishment of well-organized
courses in this subject; from no observation of lessons in arithmetic
in the grades in connection with methods courses to one observa-
tion lesson each week during the course; from no practice teaching
at all required in mathomatics to pra.ctico work in srithmetic for
all in at least two grades; from no supervision of practice work and
the teaching of mathematics in the training school by the teacher
of mathematics to close, jointly responsible supervision with the
grade supervisors; from positive discouraging of departmental teach-
" ing of mathematics in the grades to positive advocating of it in middle
. and upper grades; and from no differentiation in training for the
grades to courses in detailed special mothods for primary grades.
There are also evident the following points of general uniformity:
Entrance requirements to methods eourses in. arithmetic are quite

uniformly high-school ccurses of about one-half year's w-rk in

. arithmetic, one year in algebra, and one-half year or one year in
plane geometry. Some kind of methods or teacher's course in
mathematics is found in ‘all. Some, form of observation work,
either in connection with the course :n arithmetic  methods or with
general method or practice teaching, is advocated by all. In gen-
eral, departmental work below the seventh is discouraged. No school
" is fully satisfied with its present practice.

- Suggestions for reform are of four types: Greater knowledge of

- subject -matter; a reorganization of arithmetic material, giving it-

“more vital relatlonshxp to the child's life and to social life; u more
' 'mtelligom, knowledge of the pedagogy of arithmetic; and a closer,
more' vital relationship between the department of matheinatics

and the teaching of arithmetic in the training school. Three ways
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are suggested for, bringing about this last relaticvship: By more
systematic observation work in the grades, by more responsibility
for the course of study and the methods of teaching in the grades,
.and by the closer supervision of practice teaching in arithmetic by
the department of mathematics.

From inferences based upon tha foregoing, and from reflection upon
the general problem, the committes believe that the beet theory and
practice of to-day point to the following conclusions: That a foun-
dation in subject matter as a basis for the professional study of
m:thematics for teaching the subjoct in the first six grades of tho
clementary school should include ‘s minimum of one-half year in
high-school arithmetic, one year of algebra, and one year of ‘geometry;
that, exclusive of all courses in psychology, pedagogy, principles of ‘
teaching, general method, or history of education, a minimum of
one-half year's professional study of arithmetic should be required
to include the following: A course in *‘special method,” the tesching
of elementary mathematics which should consider the more elemen.
tary phases of the psychology of number; principlos of general mothod
in their application to arithmetic; educational values of arithmetie
and the place of arithmetic in the general educafional scheme; the
organization of the clementary school curriculum in arithmetic; the .
organization of typical units of subject matter for presentation to
appropriate grades; tho development and writing of typical plans for
teaching; theyutilization of local and general economic atudies for
number application; the observation and discussion of typical lessons
in the grades showing concreto applications of principles developed;
the place of games and other recree tional devices in lower grade work
in number, and the historical development of the teaching of arith-
metic, showirg the place and value of certain “‘methods,” ss the
Grube, Speer, etc. ' g

The committee beliove, further, that every school engaged in the
preparation of teachers of mathematics should develop a museum or
teaching collection of materials—apparatus, books, pamphléts, papers,
eic.—which will aid ir interpreting the historic development of the
subject, present-day practicy, textbooks, etc.; that the head of the
department- of mathematics should be largely responsible for the
organization of the course of study :n. mathematics in the training
school in.cooperation with the department of education and the
suparvisots in the traini.g school; that the head of the department
of mathematics should aid in the supervision of the teaching of
mathematics in the training school; and that he, as well as the super-

. Visors or critic teachers, should be able to give demonstration Jessons
l  in the training school illustrative of principles of teaching developed
in the “methods”’ class, and that the points of emphssis in all obser-

i . ‘ G P 5 ° - ) ' - 5 ’ : l_:\.'.."uyi
i o RN GOR RS ARt~




- vations, discussions, plans, énd -criticisms should be upon the basis of
- fandamental principles rather than upon petty details.

* The aim in the whole profesmonal consideration of mathematica

for teachers of these grades is, broadly, to give n?uau}tance with -
t

the fundamental- pnncxples of tea.clnng arithmetic, of’the qrganization
of ita subject matter, of its place in the educational scheme, and of
ite historical development. The teacher should be given the peda-
gogical outlook and perspective of arithmetic, as well as the ways
and means of teaching its details. He should know enough of the
psychiology of number to enable him to secure healthy interest and
adequate drill and to sacrifice neithert the expense of the other.

The greatest problem of all at the present time would seem to be
to find teachers for departments of mathematics in normal schools

. who themselves have the wide pedagogic outlook desired for such
-~ work. When teachers can be found who have this larger perspective
. and who will regard the training school a8 the laboratory for develop-
ing insight, intelligence, and a minimum of skill in"the teacher to be
sent out into the field at large, this vital, daily union of theory and
practice will do much to increase the eﬂ’iclency of the prospective
teacher in elementary mathematics.

. To this may be added the recommendatlons recelved by the sub-
commlthee that inquired into the conditions which a rational prepara-
tion of teachers for the seventh and eighth grades should fulfill. The
reph received were a3 follows: Massachusetts—(a) normal or college

, (b) summer school course at least every third year, (¢c) mem-
bership\in local mathematics elub, () membership in New England

* Mathema¢tical Association; Virglma——(a) lngh-school course, (b) good
normal couYse, with practice work; Georgia—(a) taachmg knowledge

.+ of subject, (b) practice course, (c) rafhal “course in pedagogy;
Indiana—inexperienced teachers should not be allowed in seventh or-

eighth grade work; Iowa—good knowledge of arithmetic, algebra, and

. geometry ; Missoun—-—more attantlon to subject matter, but method
b ' not neglected.

IMPROYEMENT OF TEAOHEBB IN SERVICE.

. The a.gen.cxes for the further training of teachgrs in service afe far
# more ‘numerous in the United States than in any other country.
i Among these may be mentioned teachers’ institutes, summer schools, -
£ ¢ reading circles, and the ordmar)g. routine supervmon Teachers’
" institutes are classified int6'State, county, and city, the county being
"the fiost usual ‘unit. The meetings are generally held during the
. _school yetr, and the teachers are compelled to attend. The length -
~ of ‘the sessions varies from half a day, when the institutés are held -
uvera.l_ fimed ‘during the year, to five days or longer, when the insti-




" - ‘tute assumes more the character of a regular training school at which
the regular Jessons are assigned and recitations are conducted. There
is at present a widespread demand for reform in the method of oon-
ducting the institutes to provide for genuine professional- growth 3}
instead of being what has been termed * inspirational.”” It is pro- "
posed to replace the discussion of general topics with'a class of papils -
. and discussions by the teachers. In‘such a program arithmetic often : 5

finds a place, from two.to three hours in & five-day session being de--: "
- voted to the subject. In this time the instructor may give his time e
wholly to the detail of special method, or, perhaps, set before .thm -
institute the latest reforms and tendencies in the teaching of arith--
metic. The topics of a more general nature discussed by institute - *
instructors may be those concerned with the enriching of the coursp "

of study, the making of arithmetic practical, the elimination of waste -
material, the relative value of the.topical and spiral plans in the ' ;
arrangement of subject matter, the place of algebra and geometry ‘i
in the elementary school, and: others. In presenting special method . i
the instructor may relate it to devices in the lower ngufe:c, the teach- -
ing of the fundamental operations, explanations of problems, special
topics like percentage, etc. . i '

Summer schools gre conducted by universities and ‘colleges and
normal schools, or are specially organized by State ‘educational au- -
thorities. Their duration varies from 2 to. 12 weeks. The work is, in

- general, intended for teachers inservice. Coursesin mathematics have
been regarded in most cases as of special importance in these summer
curricula. In fact, in several instances the work began with courses -

in mathematics and perhaps one other subject, and was gradually .
extended to include courses in all the regular departments as the
number of students increased and the dsmand became apparent.

The courses offered in mathematics may be roughly divided into
two classes: (1) Those intended primarily to emphasize the pedagogic :
aspect of the subject, and (2) those intended primarily to develop the
subject matter for its own sake or as a.prerequisite to other cotrses, i

X The pedagogic courses-include critical studies of. the various elemen.. -
tary and secondary branches with reference to scientific interpibta~
tion and methods of presentation axd also studies ih the history of .|

. mathematjcs, with special reference to the needs of teachers in ele-

- mentary and socondary schools. o ) ' iy

In general, it may be said that a large number of those iz attend-
* - ance at the summer sessions are teachers spending a part or all their

o
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vacation in study, but it does not follow that all are seeking the
strictly pedagogic courses. In fact, vesy many are ‘pursuing courses
for degrees, and are therefore filling out requirements or choosing
olective work in subject matter in Which they are interested. It is
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r'itmo, howevar, tht in most cases whem‘specid courses of-a peda-

character are given- they are well attended and fully appre- |
cu.tnd. On ‘the other hand, there is & wide ‘difference of opinion
' “among institutions offering summer work as to the usefulness of the
pedagogic courses as compared with the content courses. It is
.- believed by many that the best. pedagogic training ¢omes through
- ‘careful and diligent study of the subject matter under the guidance
-of an inspiring teacher who knows how to exhibit good methods and
to imprees them by example, rather than precept, upon the students.
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States. 5cts.
No. 7. Undergraduats work in mathematics in oollogea and unlversities. o
No. 9. Mathematics in the technologioal schools of collegiate grade In the United States.
*No. 13. Mathematies in thd el y schools of the United States. 15 cts.
*Na. 14. Provision for exceptional children in the pubiic .ohoola 3. H. Van Bickle, Lighmu Witmer,
aAd Leonard P. Ayres. 10o0ts.
*No. 18. Educational system of China as recently reconstructed. Harry E. King. 10 cts.
No. 19. Btatistics of Btate universitiss and other institutions of higher ech puthﬂympporudby
tho Btats, 1910-11. )

1913

*No. 1. Amorntndylulhoprwubnofmrd—ﬂbodl&ohn F. Muwhlcmdw JyCraig. uu.
*No. 8. Report, of committes bn uniform records and feports. 5 cts.

*No. 4. Mathematics in technical secondary schools in the United Btates. 5 ots. 8

*No. 5. A study of expenses of ity school systams. Harlan Updegral. 10 cts.

*No. 8. Agriguitural education in secondary schools. 10cts. |
*No. 7. Educstional status of nuraing. M. Adelalde Nutting. 10 ots.
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" No. I8, Infiomoes tending to improve the work of the teacher of mathematios. 5 ots.
- ®No. 14 wamm‘mammmwmm“n the teaching of mathe-

. ®No. ¢4, Organised health work in schools. E. B. Hoag. 10 ots.

* 910, §0. ‘The Fitchburg plan of cooperative industrial edusstion. M. R. MeCann. - 10 ots. /
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‘Nolcumtrynhoohbccityboy;. wﬂlhms Myers. 10ots.
No. 11. Current educational topies, No. 1.

»  matics. Wota .
®No. 17. The Montessori system of education. Anna T. Smith. 5cts.
" #No. 18. Teaching language thirough agrionlture and domestioscience. M. A. Leiper. Bcu.
- 8No, 19. Professional distribution of college and university gadustes. Bailey B. Burritt. 10 ots.
*No. 22. Publioand private high schools. 25 cts.
®No. 23, Bpectal collestions tn 1ibraries in the United States. W. D. Johnlton and I. G. Mudge. 10 cts.
No. 26. Bibliography of child study for the years 1910-11.
No. 77. History of publicechool education in Arksnsas. BStephen B. Weeks.
#No. 28, Cultivating school grounds in Wake County, N. C. Zebulon Judd. 35 ots.
No. 2. Bibliography of the teaching of mathemnatics, 1900-1012. D. E. Smith and C. Goldsther.
. No.%0. mmmmuumdwumh Edgar E. Brandon. -

1913,

No.l.)lmtmymdolamt d ional publications, J. ¥, 1913,
*No. 3. Training courss for rara] teachers. A. C Momhm-nd R. H. Wright. 5cta.
®No. 3. The teaching of modern languages in the United States. Charles H. Handschin, 15 ots.
®No. 4. Present standards of higher education inthe United States. George E. MacLean. 20 ots.
No. 5. Monthly record of surrent educational publipstions, February, 1018,
®No. 8. Agricultural instruoction in high schools. C. H. Robison and F. B. Jenks. wca
#No. 7. Oollege sntrancs requiremants. Clarence D. Kingsley. 15 cts.
®No. 8. ‘The status of rural education in the United States. .A. C. Monahan. 15 ots.
NG6. 11. Monthly rpoofd 6f current educational publications. April, 1913. -
®No. 12. The promotion of pesce. Fannie Fan Andrews. 10cts.
®No. 13. Standards and tests for measuring the efficiency of schools or systems of schools. 5 cts.
No. 15. Monthly record of current educational publications, May, 1913,
*No. 18. Bibliography of medical inspection and health supervision. 15 cts.
*No. 18. The fifteenth international congress on hygiene and demography. Fletchar B. Dresslar. 10 cta.
No. 10. German industria] education and its lessons for the United States. Holmes Beckwith.
No.20, Illitarsoy in tHY United States. 100ts. - o
No. 21. Monthly record of current educational puhlications, June, 1913,
®No. 22. Bibliography of industrial, vocational, az 1 trade education. 10 ots.
®No. 2. The Georgia club st the State Normal School, Athens, a., for the »tudy of rural soeiology. E.C.
Branson. 10ots.
ONo.24. A mpnrbon of publio education in Germany and in the United States. Georg Kerschenstelner.

oNo. 28. Iuduuhlodnuuonln(:olumbm Ga. Roland B. Daglel. 5 ots.
®No. 26. Good roads arbor day. Busan B. Sipe. 10cts.
*No. 28. Expressiong on education by American statesmen and publicists. 5 cts.
®No. 29. Aocredited secondary schools in the United States. Keandric C. Baboock. 10 cts.
#No.30. Eduoation in the Bouth. 10cts. | .
#No. $1. Bpecial features in city achool systems. 10 cts. °
oNo. §2. Educational survey of Montgomery County, Md. 10 cte.
oNo. 84. Pengion systems in Great Britain. Raymond W. 8les. 10 ots.
“®No. 35, A list of books suited to a high-achool library. 15 cts.
#No. 38. Report on the work of the Buresu of Education for the natives of Alasks, 1911-12. 10 cts.
No. 87. Monthly record of current educational publioations, chbu 1013,
#No. 38. Economy of time in education. 10 cta.
No. 30. Elqpentary industrisl school of Cleveland, Ohio. W.N. Haﬂmmn
*No. 0. The reorganized school playground. « Henry 8. Curtis. 10 ots.
®No. 41. The recrganization of secondary education. 10 cta.
No. 3. An exparimental rural school at Winthrop College. H. 8. Browne.
*No. 48. Agriculture and rursi-life dsy; matarial for its observancs. Eugens C. Brooks. 10 ets.

No. 45. Monthly record of t educational publications, November, 1013.
*No. 48. Educational directory, 1013. 15 ots.
« .®No. 47, Teaching material in Government publications. F.&Nayu 10 ots.
#No. ¢8. Sehool hyglene. W. Carson Ryan, jr. 15 ota. IS
N6, The Parragut Sohool, & Tennesses cotntry-life high school. A.C. Monahan and A. Phillips.

-#No. 81. Education of the immigrant. 10cta.

' #No. 52. Banitary schoolhoxises. unlmu!mnuln!ndhumdom S ota.

No. 83. Monthly record of current educaticnal publications, December, 1918.

. " No. 84. Consular reprts on indnstrial educstion in Germany.
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No. 88. Educstional gystent of rural Denmark. Harold w Foght.
No. 89. Bibliography of education for 1010-11.

No. 60. Statistics of Stats universities and other institutions of higher educalion partially supported by
. the Btats, 1913-18.

1914.

*No. 1. l(ont.hly recoed of current sduoational publications, January, 1914, & ota.
No. 2. Compulsory school attend
*No. 3. Monthly record of current educational publications, Fedruary, 1914 8 ots.
No. 4. The school and the start in life. Meyer Bloomfield.
“No. 5. The folk high schools of Denmark. L. L. Friend.
No. 8. Kindergartens in the United States.
No. 7. Monthly record of airrent educational publications, March, 1014.
*No. 8. The Massachusetts homopmleot plan of vooational agricultural education. R. W. Stimson.
15 ota.
‘No. 9. Monthly record of current eduostional publioations, April, 1914,
No. 10. Physical growth and school progress. B. T. Baldwin.
®No. 11. Monthly record of current educational pubdlistions, May, 1914. Sets.
®No. 12. Rural schoolhouses and grounds. F. B. Dresslar. 50 cta.
No. 13. Present status of drawing and art in the elementary and secondary schools of the United States.
Royal B. Farnum.
No. 14. Vocational guidanoce.
No. 15. Monthly record of current edusational publications.: Index.
No. 16. The tangible rewards of teaching. James C. Boykin and Roberta King.
No. 17. Banitary survey of the schools of Orange County, Va. Roy K. Flannagan.
No. 18. The public school system of Gary, Ind. William P. Burris.
No. 19. University extension in the United States. Louis E. Reber.

No. 20. The rura! chool and hookworm disease. J. A. Ferrell.
No. 21. Monthly record of current educational publications, Beptamber, 1914.
No. 22. The Danish folk high achools. H. W. Foght.
No. 23. Bome trade schools in Europe. Frank L. Glynn.
No. 24. Danish elementary rural achools. . H. W, Foght.
No. 25. Important features in rural school improvement. W. T. Hodges.
No. 26. Monthly record of current educational publlcatkma October, 1914.
*No. 27. Agricultural teaching. 15 cts.
No. 28. The Monteasori method and the Rindergarten. Elizabeth Harrison.
No. 29. The kindergarten in benevolent institutions.
*No. 30. Consolidation of rural achools and transportation of pupils st public expense. A.C. Monahan '
25 cts.
®No. 81. Report on the work of the Byreau of Education for the natives of Alagka. 25 cts.
No. 82. Bibliography of the relation of secondary achools to higher education. R. I. Walkiey.
No. 33. Music in the public schools. W{ll Earhart.
No. 34. Library instruction in universities, colleges, and normal achools. Henry R. Evans.

*No. 36. Education for the home—Part I. General statement. Benjamin R. Andrews. 10 cts.
®No. 37. Eduostion for the home—Part II. State legislation, schools, agencles. B. R. Andrews. 30 cts.
No. Education for the home—Part III. Colleges and universities. Benjamin R. Andrews.
*No. 30. Education for the home—Part IV. Bibliography, list of schools. B, B.. Andrews. 10cts.
No. 40. Care of the health of boys in Girard College, Philadelphia, Pa.
No. ¢1. Monthly record of current educational publications, November, 1914,
No. 42. Monthly record of current educstional publications, December, 1914.
No. 43. Educational directory, 1914-15.
No. 44. County-unit organization for the administration of rural schools. A.C. Monahan.
No. 4. Curriculs in mathematics. J.C. Brown.
No. 46. Bchool savings banks. Mrs. 8ara L. Oberholtser. .
No. 47. City training schools for teachers. Frank A. Manny.
No. 48. The educational museum of the 8t. Louis public schrols. C. G. Rathmn
No. 49. EfMolency and preparation of rural-echool teachers. H. w Foght.
No. 50. Statistics of State universities and State collegen,

1918.

/ o.lCooHn‘hthovontlonllnchool Iris P. O'Leary. Bots.
0. 2. Monthly record of ourrent educstional publicstions, January, 1015.

31
82,
<]
3.
No. 85. The training of teachers in England, 8cotiand, and Germany. Charles H. Judd.
36.
37
as.

0. 5. Organtiation of State departments of education. A. C. Monshan. .
0. 8. A study of the colleges and high schools in the North Central Association. .
0. 7. Acoredited decondary schools in the United States. Samuel P. Cepen.
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- No. & mmammmmennq-udmm Bird T. Baldwin. -~

No. 8. Monthly record Jnmtodnmnlpnblhthm Mareh, §918.

No. 10. Monthly resord of ourrent sducatical publications, April, 1915,

No. 11. A statisticsl study of the publicechool systems of the southern App.hohhn Mountains.
Norman Frost,

No. 12. History of public-achool education tn Alab suphenB Weeka,

No. 1. The schoolhouse as the polling place. E.J. Ward. Q

No. 14. Monthly record of ourrent educational publications, May, 1915.

No. 15. Monthly record of current educational publications. Index, February, lola-hmnry, 1015,

"No. 16. Monthly record of ourrent eduoational publicstions, June, §915.

No. 17. Civio educetion in ellnnhry schdols as llustrated in Indianspoalis. An.hur Ww. Dunn.

No. 18. Legal eduation tn Great Britain. H. 8. Richards.

No. 19. Statistics of agricultaral, manual training, and industrial schools, 1013-14.

" No. 20. The rural sohool systam of Minnesota. H, W. Foght.

- No. 21. Behoolhouse sanitstion. Willlam A. Cook.,

No. 2. State versus local contzol of elamentary education. T. L. MacDowesll.

No. 28. The teaching of community efvics.

No. 4. Adjustment between kindergarten and first grade. Luella A. Palmer.

No. 38, Public, society, and school libraries. -.

" No, 28. Becondary schools in the Btates of Central Americs, South America, and the West Indies.

Anns T. S8mith.

No. 27. Opportunities for foreign students st colleges and un!unmu 1o the United Btates. Samusl P.
(hpon. ’

No. 38. The extenaion of public educet) Clarenos A. Perry. - “

No. 9. The truant problem and the parental school. James 5. Hiatt.

No. m. Bibljography of education for 1911-13.

No. 31. A comparative study of salaries of teachers and school officers. -

No. 33. The school system of Ontaglo. H. W. Foght. . .
No. 3. Problems of vooational sducation in Germany. OoorpE Myers. . .
No. 34. Manthly record of current eduoational pu blicats Septembar, 1915. '

\ No. 35. Matbemstios in the lower aad middie commatolal and tndustrial schools, E. H. Te}lor. .

No. 3. Free textbooks and State uniformity. A.C. Monahan,.

[ No. 87. Bome foreign educational surveys. James Mahoney.

No. 38. The university and the municipality.
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