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"a week given to the study of mathematics; the coumse of study in

INTRODUCTION.

The object of this report is to give an account, in such a form as to
allow comparisons, of the instruction in mathematics in' the Lower
and Middle Commercial and Industrial Schools in the countries report- \
ing to the International Commission on the Teaching of Mathematica.

The data of this report have been taken entirely from the reports of
the international commission, except in the cases of Great Britain,
Germany and the United States. In theso cases certain other sources
of information, such as official school reports, have been consilted.®

+ The countries included in this report are Austria, Belgium, Den-
mark, Finland, France, Germany, Great Britain, Holland, Hungary,
Italy, Japan, Russia, Spain, Sweden, Switzerland, and the United
States. - .

The reports of the international commission gwe a very bnef treat-
ment of the commercial and industrial schools in certain countries,
and consequently the discussion of the schools of those countries is
brief in the present report. .

The first part of this report consists of an account of tho schools
considered, arranged according to countrics. This nccount contains,
so far as the facts are available, n brief statement of the organization
of each type of school, the entrance requirements, length of the course,
by whom supported, aim of the school and of the mathematical in-
struction, courses of stud;, in mathematics, mothods of instruction
in mathematics, preparation of the touchom, examinations, and
present tendencies.

The seeond part gives in tabular form, so far as the fact.s are avail-
able, for cach type of school in each country the following facts: The
number of years of previous school attendance required for entrance;
the approximate agoe at entrance; the number of years in the course;
the number of hours a weck spent in the sehool; the number of hours

mathematics.

There is given, finally (pp. 94-96), a list of the kinds of schools here
considered and the terms used as equivalents in this report.

An account of the teaching of mathematics in the commercial and
industrial schools of the United States is given in the Reports of Com-
mittees I, II, III, 1V, and V of the Americ{m Subcommission of the
International Commission. As these reports are readily available,!
it has been thought necessary in the present. report to give only & .
brief summary of this work and to refer to the original committee - D
reports for further details.. - : L

1 In the bulletin series of the U. 8. Bureau of Edacation. Ses Nos. 6-9, 12, 13, 16, of fMI, and 3, ¢, 18,
T 14,2, 0f 1012,
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OF VARI0US COUNTRIES anmm IN THE INTERRATIONAL ooll.‘lumnu
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D}ATHEMATICS IN THE LOWER AND MIDDLE (}OM- )
. MERCIAL AND INDUSTRIAL SCHOOLS" '

ON THE TEACHING OF MATHEMATICS. .

kY S 0

AUSTRIA. o
" COMMERCIAL scm')m.s'l

Orgamzatwn\—'l'ho higher commercial schoqls which are tho ones
discussed in the report, are State schools, and all, apparently, have
the same course of study. When the report was written (1910) there
were 25 of these schools.  The course of study is four years. The age
of entrance is 14 years. There is no umty of requirement as to prepa- -
ration for entrakce into-the first year's work. Perhaps one may say
that the average requirement is thae complohon of three years in a
Gymnasium or a Realschule. This lack of unity in the entrance

© requirements is said to cause an unsatisf, actory gradation of students,

Aim of the instruction.—Mihematics is to be taught- both: for ite
disciplinary and for its practical value. Special attention is given to.

applxcnt.lons to commercial problems. , . .
\COURSE OF STUDY 1Y uatHEMATIORS 4
- R

.
FIRAT YEAR.S
.

Commercial arithmetic. (Threo hours a week.) This course includes a roview of the
fundamental operations, abndged wultiplication and division, accounts, the rhmn
rule, und percentage. .

Algebra. (Allgemeine und politache arithmetik.) (Two hours & week. ) The’
fundameontal operations, mcasures, multiples, fractions, equations of the first degree
in one or more unknowiis, and ratio and proporuou lhe principal topics studied in
thie courso. i . :

Geometry. (1wo houm o week.) Pla.nc and nolul gpometry.

. _ SRCOND YEAR. {THE BTUDENTS TENTH $ca00L §EaR.)

Commaual anlhme!w (Three hours s week.)” Thm includes interest, discouns,
equation of payments, accounta current with imereet stocks, exchange, and problems
in buying and selling. i ] > g ’ ’

A Berichte iber den math, Untarricht In Otterreich, Heft 2: Ddr math. und phys. Unteerioht an dm
hbiieren Handelsschulan, by M. Dollmkl, vp. 39-41 Rdnnodto WM& .

SHeft2,p.30.
'lnmzamthhhprobnblymamvnulmhrboolm lnmomithpmhblymm

T - o p s sk < hete ~
T e ke e g
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10 MATHEMATIOS IN COMM’EBCIAL AND INDUBTB!AL BCHOOLS

Algebra. (Two hours a week.) Powexs, roots, equations of the ﬁm degree in cne
nnknown, and logarithms."

THIRD YEAR. (THE STUDENT'S KLEVENTH SCHOOL YRAR.)

Commercial arithmetic. (Three hours a week.) Various probleps in exchange
stocks, accounts current with interest, and calculation of prices of goods are taken u m&
Algcbra (Two hours a week.) Exponent.ml oquauons, progressions, compo

" interest and annuities, and sinking funds.

o ® ]
FOURTH YEAR. (THE STUDENTA mum 8CHOOL YEAR.) ¢

Cbmnwraal anthmnc (Two hours a week.) Calculation of pn(‘esof foreign goods,

* stocks, bonds, and exchange.

" Algebra. (Two hours a week.), Probabilitv, annuities, and insurance.

Methods of instruetion *.—The subject matter of the courses in
mathematics, as the above program shows, is mainly Vocational.

The report gives ng examples of the problems solved, and nothing is

said of their origin, They are pfobably taken in the main from the

" texts, a list of which is given. Considerable freedom is given the

teachers in administering the programs, but it is required that the

" .work outlined be done. The method of teaching is heuristic.

Preparation of teachers.*—The problem of finding properly prepared
teachers has not been solved. Some of those teaching mathematics
are qualified to teach in the upper classes and some only in the lower
classes of the secondary schools. There is, however, a law, passed
1907, that requires that all candidates to t,each commercial nrlthmotlc

shall have completed the equivalent of the four lower classes of a -

middle school, and then the four years’ course in a commercial school;
this to be followed by two years of satisfactory commercial experience
in a large commercial cénter, and finally the two years of work pre-
scribed by the minister of edutation in some higher institution.

Ezxaminations*—Oral examinations are given from two to four
times a semester. There is no final examination. Students who
finish the course receive a leaving certificate.

Modern tendenciés.*—The moderr reform movement in the teachmg.

of mathematics has affected the teaching in the commercial schools.
1t is recommended that the notion of function be introduced as early
as possible, and that it be-made the central point in the teaching of
geometry. Graphical ‘methods should be used. More hours should

" be given to algebra. The instruction in .algebra and geometry
. ghould be coninected more closely. The elements of trigonpmetry and

‘the. use of the slide rule should be taught. It.is especially to be

-desired  that: m&themamcs md the other subjects be more closely

wnnected

-n.m,pn ;I p.8a \Tbi,p. 3% ¢IbKL, pp. 39l
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AUSTRIA.

INDUSTRIAL SCHOOLS.
INDUSTRIAL CONTINUATION SCHOOLS. S—,

- Organization and aim.—The industrial continuation schools have

for their problem to give apprentices such necessary theoretical in-

struction as can not be given in the shop. The students are from 14

to 18 years of age. There is a preparatory class for those who have

- not completed the Volksschule, or who have not mastered the lan-
guage in which the instruction is given. The course appears to be
two years in length. .

~ The teachers are mainly from the Volksschulen, Biirgerschulen,
and Mittelschulen. ' : ‘ :

There are no final examinations. N
COURSE OF RTUDY IN MATHEMATICR,

Arithmetic. Only those parts are taught that have practical value, There it much
- use of tables in the aolution of practical industrial problems. . "o
Geometry. In the course in drawing some fundamental notions of geometry and pro-
jectionaregiven. . S . , g ]
Drawing. The course includes some work in freehand, geometrical, and projection
drawing, with applications to the industries,
COURSES POR MASTERS AND ASSISTANTS.

These courses are given evenings and Sundays. The students must
have completed their apprenticeship before entering the school, and .
must be 17 years of age or over. . -

The instruction in arithmetic follows the same lines as in the indus-
trial continuation schools. The most important theorems and con-
structions of geometry are developed intuitively and concretely.
Special emphasis is placed upon computations of surfaces, volumes,
and weights. The instruction in projection is based upon observa-
tion and intuition. '

Part of the teachers are from the secondary schools and part have
technical training and practice. '

QGENBRAL TRADE SCHOOLS.

Organization and aim.—The aim of the general trade schools is to _
give the theoretical instruction and theé®ractice which are necessary
. in learning a trade. The requirements for admission are age of

at least 12 years and evidence of having completed & course of study

equivalent to the first six years of & Volksschule or the first year of

8 Bargerschule. The students are as a rule from 12 to 15 years of *
- 6ge.  As the compulsory school age in Austria is from 6 to 14, these- o

1 Berichts (iber den mathematisohen Unterrioht in Osterreich, Heft 4: Der mathematische Unterricht

lndmmhllchanlahnnshltup,byﬂdmhtWﬂhdmRuﬂ;w.M. n&mwh«am-um«
tibid., pp.59,60. - . _ ) ] L
‘S Heft 4, pp. 41, 42, '
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[
schools oﬁ’er an opportunity for preparation for a trade during.the
last two years of compulsory school age.
The course is three years in length.

OOURBB OF BTUDY IN MATHEMATICS,

)

FIRST YRAR. (THE STUDENT'S SEVENTH S8CHOOL YRAR.)

Industrial arithmetic. Applications of the fundamental operations with int'agem
and fractions are made to simple practical problems.
Geometry. The geometry of this year is closely connected with the geometrical

_ and projection drawing. From observation and examination of gimple solids there
" isdeveloped knowledge of their lines, angles, and surfaces, and also of the most impor-

tant theorems of plane geometry. Representation of the principal aect.xons of solids

“are made from models, o

-~

SECOND YRAR, (THE STUDENT'S RIGHTH SCHOOL YEAR.)

Industrial arithmetic. Positive and negative numbers are studied. Cost prices are
computed from price lists. Selling prices aro computed under given conditions as
to capital involved and the cost of production.

Geometry. 'The course includes the graphical representation of geometrical bodies
in orthogonal and oblique projection, and also of the plane sections of these bodies.
Burfaces and volumes are computed and applications are made to practical industrial
problems. _

THIRD YEAR. (THE STUDENT'S NINTH SCHOOL YEAR.) 3

" . Industrial arithmetic, The subject matter of this course consists mainly of the

solution of practical problems, and the discussion'of such subjects as Government
bonds, discount, exchange, and of the objectsof eavings banksand insurance compgnies,
Geometry. Plane sections and intersections of solids; and shades and shadows are

. studied. - T

Preparation of teachers.—The instiuction is given, as a rule, by
engineers and by specially prepared teachers from the Bitrgerschulen.

s TRADB 8CHOOLS FOR PAﬁTICULAR !NDUSTRIBS

Organwatwn and aim.—The aim of the instruction is to assist the
students in learning & trade.! The emphasis here is placed upon
drawing and the shop instruction. Students must be 14 years of age
to enter. The course is three or four years in length.

COURSE OF STUDY IN MATHEMATICS.

Arithmetic. ‘The object of arithmetic is to make the student familiar with the com- -

putations that arise in his trade, especially with those that involve the prices of
materials and the values of foreign moneys. 1 .
Algebra is taught to a student if it is necessary for his trade. Emphasis is placed

~ upon the evaluation of formulas, the solution of equatiofis, and applications to- the

trades.
Geometry and geometrical drawing. Drawings of models are made to scale The

" object of the work is to give the student ability to prepare and to read workirig draw- -

fngs: Practice is given in computing mrfaces and volumnes,

Projective geomefry. The emphaais is placed upon the mpresentat.ions of objects
upon' the three pianes of pmjecnon and upon t.ho development and computation of
the mrlacea ot eolids. -

l'rheunhoou difter from theguvn.l trade schools just discussed in that the tlm}xmhmcrblb\c
nm Mhmmmmmdmnmm Voruuw

m
E




O

ERIC

Aruitoxt provided by Eic:

Preparation of teachers —The.instruction is given by teachers from
the Volksschulen, Birgerschulen, and Mittelschulen, and by engineers.

SCHOOLS FOR THE BUILDINd TRADEBS AND THE MBCHANICAL ARTS.

: ~ . ?

Organization and aim.—~-These schogls have the problem of giving
instruction to assistants in the building trades and the mechanical
arts, and to prepare them for the master's examination. -

For masons and carpenters there are two winter courses and a
winter preparatory course, and for cabinetmakers, locksmiths, and
workers in the mechanical arts there are two winter courses, a summer
course, and & summer preparatory course. ’

Each course is of five months' duration. :

In order to enter, a student must be at least 17 years of age, have
completed his apprenticeship, and be in possession of such knowledge
and skill as is expected of one who has completed two or three years
in an industrial continuation school. Those who do not satisfy the
last condition take a preparatory course.

CO}IBSE‘SP STUDY IN MATHEMATIOC8,

Preparatory course. The instruction given here in industrial arithmetic and in,
geometry connected withpthe work in projection is the same, in the main, as that
given in the first year of the industrial continuation school.

Courses for masons and carpenters.— Arithmetic and algebra. The work in arithmetic
includes a review of squares and cubes, square and cube root, and applications to
problems from the trades. The topics studied in algebra are the fundamental opera-
tions and the solution of equations so far as is necessary for the understanding and
use of formulas, LA

Geomelry; Areas and volumes are computed and applications are made to finding
the volume and weight of various forms used in building. Some elementary work
is done in trigonometry. g

Courses for cabinetmakers, locksmiths, and workers in the mechanical arts.-—Arithmetic
and geometry. These courses are the.same as thosa given above, except that the
work in trigonometry is omitted. TFhe arithmetic and geometry age taught with
special reference to the ngeds of the trades. A second course in industrial drithmetic
is given and is the same as that given in the third year in the general trade schools.

Projection drawing. The course includes plane sections and intersections of solids,
shades and shadows, and practical applications to the building tradee and to the
mechanical arts. o .

Preparation of teachers.—The instruction is given by teachers who
have taken both State examinations in the technical high school or,
by teachers from the Biirgerschulen.. .

, SCHOOLS FOR MASTER WORKMEN.:

Organization and aim.—These are State industrial schools and
have for their object to give theoretical and practical traiging to
men who have had several years of practice and who wish to become
master workmen or independent operators. : '

1 Heft 4, pp. 44, 45. _ 91bid., pp. 45-49. )

AUSTRIA. - ' 18

. -
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In order to enter the scheol, a student must be at least 17 years
of age, must have completed the Volksschule, and must have had
several years of practice in his trade. .

The length of the course ls two or two and one-Half years,

COURSE OF STUDY IN MATHEMATICS. O

The courses in mathematics are not the same in the different schools, -
and the report does not outline them in detail. . The following state-
ments’ are t.hought to give fair approximations of the general condi-
tions as given in the report: ‘ .

Arithmetic. Thm is usually-one semester of industrial arnt.hmetlc

Algebra. A course in algebra is uaually given which includes the solution of equa-
tions of the first degree and in some tases quadratie equations,-»

Geometry. The course in geomeiry extends through one, and in some cases two,
semesters. Geometrical drawing is sometimes given in connection with the geometry.

Trigonometry. The elements of trigonometry are given in part of the schools.

Projection drawing. In some schools the course in projection drawing extends
through two semesters. Much attention is given to applications,

Preparation of teachers.—The teachersareengineers or teachers from
the Mittelschulen.

‘ . THB HIGHBR INDUSTRIAL SCHOOLS.! B

Orgamization and aim.—The aim of the higher industrial schools is
to prepare men to fill the important positions in the industries.

> The course is four years in length and has three divisions—for the -
building trades, iog the chemical industries, and for the mechanical
industries. !

Admission is glven to those who aro 14 years of age and have fin-
ished a three-class Biirgerschule, or with good standing a three-class
trade school or the fourth class of a Mittelschule. .

© A of the instruétion in mathematics.—The chief aim of tho work .
in mathematics is to prepare for the study of technical subjects.

COURSE OF BTUDY IN MATHEMATICS.
FRST YRAR. (THE STUDENT'S KINTH SCHOOL YEAR.)
Algebra. (Five to eight hours a week.) Algebra through quadratics. :
Geometry. (Four to five hours & week.) The course includes a study of rectilinear
| figures, the circle, mmﬂu figures, the compumnon of areas, the trigonometrical solu-
.. tion of right tnmgles, and an mtmducnon to solid geometry and to the theory of

projection.
Geometrical drawing. (Four hours a week.) Exercises in geometxical construction

. and an introduction to the theory of projection are given.
SROOND YRARS (THR STUDENT'S TENTH SCHOOL nn.)

‘. Algcbm -The subjects studied are powers and roots, imaginary numbers, loga-
rlf.hms, equations of the second degree with one or more. unknowns, exponent.ml and

“EHett 4, pp. 4982, < - ’
0Thocumumﬂhod‘brthocbmhﬂucthnmslkhﬂydﬂmthomthmmumedhm The
sverage smount of time given to algebrs, geometry, and trigonometry hthueoondyeuhthedﬂlmt
‘-'m“bbnwtmhmn-ve& . ®
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" shadows and perspective, and apphcatlons taken from the tmdes of the studenta.

v o . B

. AUSTRIA. 18 !

lndetermmaw equations, progreasions, compound mwrest nnq annumes, and the
binomial theorem with poeitive integral exponents.

Geometry. The work here includes a short review of plane geometry, the elements
of graphical computation, and something of solid geometry.

Trigonometry. The extent of the course is not given. ) ‘

Projective geometry. (Seven to eight hours a week.) 'The principal wplcs studied
are plane sectiohs, intersections of solids, the most important parts of the theory of

THIRD YEAR. (THE BTUDKNT'S n.xv:mn RCMOOL YRAR.) .

“In the third year matiiematics comes only in the meclmmcal-techmcal division
and has from two and one-half to four hours a week. Review and extension of the
material previously studied. Theory of curves: .The straight line, the conic sections f
(elements of analytical geometry), the cyclic curves, and the spirals.'"? ’

Methods of instruction.—Much attention is given to the discussion of
formulas, to the notion of a funetion as it appoears in the formulas of
mechanics, to graphical representation, and to maxima and minima.
Simpson’s rule is studied in geometry. In the study of curves those
proporties are devoloped which are of most importance in: practice.
Special attention is'given to the cyclic curves and spirals.

Preparation of teachers.—The instruction is given by teachef§ from
the Mittelschulen or by engincers.

HlOHER SCHOOLS FOR THE TEXTILE INDUSTRIES.

Organization and dim.—The object of the higher schools for the
textile industries is to furnish the necessary general and technical
instruction for those who wish' to prepare to become operators or
officers of textile manufactories. These schools have mechanical
and chemical dgpartments. )

The léngth of the course is four years.

In order to enter, the student must be 14 years old and have com-
pleted the third class of a. Biirgerschuls, or the fourth class of a
Mittelschule.

' COURBE OF BTUDY IN MATHEMATICS, .
FIRST YEAR. (THE STUDENT'S NINTH SCHOOL YRAR.)

Algebra. To the soluition of equations of the first degree. Logarithma,

Geometry. Including areas of surfaces and graphical computation.

Trigonometry. The elements of trigonometry,

Geometrical drawing. This course includes the construction of rectdme:# figures,
conics, cycloxds, evolutes, and mtmducuon to the projection of lines, surfaces, and
solids,

SECOND YEAR. (-m: STUDENT'S TENTH BCHOOL ml.)

[y

Arithmetic. 'Phis is & course in mdustnal arithmetic. -

Algébra. This includes a review, Iogamhma and quadratic équations m one
unknown,

Geometry, Computapons of surfaces and volumes. o v o . ° @

Trigonometry. This includes the solution of right triangles. * :

t Heft 4, p. 81. ’1lb£d., p. 83, 84.
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Preparation of teachers.—The instruction is given by engineers and. -
- by teachers who are certificated to teach in the higher commercial

schools - = .
INDUSTRIAL SCHOOLS FOR WOMBN.l'

Organization and aim.—These schools give instruction to the
women who are going into the garment-making trades, and they
give also some instruction in the househ¢ld arts. s

The course is two years in length

* 'The only entrance condition given is that a student must have
reached her fourteenth year. :

COURSBE OF STUDY IN MATHEMATICS,
FIRST YEAR. (THE STUDENT'S NINTH S8CHOOL YEAR.)

Arithietic. (Two hours a week.) Thero is 8 discussion of the lowest necessarv
income for women in the garment-mnaking irade. A comparison is made between
the wages commonly earned in the locality and the necessary expensgs, including
rent, heat, light, taxes, sickness. life and fire insurance, the uso of a machme and
other items. There should be practice in mental arithmetic each recitation period.

SKCOND YEAR. (THE STUDENT'S TENTH SCHOOL YEAR.)

+

Industrial arithmetic and bookkeeping. (Two hours a week.) There is a discusgion
of problems of buying and selling. loss and guin, cost of labor and goneml expenses,
md the relations that cxist between these quantities.

Preparation of teachers. The mstru@n is given by Volksschule_

- and Birgerschule teachors. Preference is given to applicants who
* have had courses in these industrial schools for women.

e .

SCHOOLS POR DOMESTIC SCIENCE.

Organization and aim.—The aim of the Koch-‘und Haushaltungs-
schulen is to give courses in cooking and housekeeping. The length
of the course is five months. In order to enlor, a student must have
reached her sixteerth year. .

. COURSE ' OP BTUDY IN MATHEMATICS.

L] 0
Arithmetic. (Two hours a week.) The principal topics studied are the metric
system with applications to the cost of provisions and other: houschold necesamea,
computation of household expensen by the day, week, month, and year; food valu
_» cost of clothing, furniture, cooking ut,emnls, and» laundry; cost of l.ght and h t;
-* devices for saving; loes and gaih; and i msurance R

Preparation of teachers.—A teacher must hold a licenso to teach in
a Volksschule or a Birgerschule. Preference is given to applitants
who have attended courses in these schools for domestic scishce.

Voo gldoe

1Heft4,p.88. - 11bid., p. 0.
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BELGIUM. -
COMMERCIAL AND INDUSTRIAL SECTION OF THEATHENEES ROYAUX.

~ Organization.—The athénées royaux are public secondary schools
with & course of seven years. The pupils enter at the age of 11.
One division of the school devotes the most of its time to the study
of the modern humanities. The three upper classes of this division
are divided into two sections—the scientific and the commercial and

industrial. -
COURSE OF ATUDY IN MATHEMATICS.

The work outlined below includes only the epecial work -given to
the commercial and industrial section. The remainder of the work
in mathematics is the same as that given other students in the
athénées royaux. -

’ TOTH YEAR. (THR STUDENT'S TENTH S8CHOOL YEAR.)

This course deals with financial oper;tiona with long periods of time, and includes
compound interest, discount, exchange, annuities, and perpetuities. Logarithms
are used. )

SIXTH YREAR. (THE STUDENT'S ELEVENTH ncm.)on YRAR.)
Theory of annuities and sinking fundas.

SEVENTH YRAR. (THE STUDENT'S TWELFTH SCHOOL YEAR.) 2 .

The study of long-term financial operations is continued, including loans, insurance,

~ and public obligations.

The écoles moye;mes of Belgium have general, commercial, indus-
trial, and agricultural sections, but all of these sections seem to hav.
the same matheinatical programs. - '

)

" DENMARK.

The fifth chapter of the Danish Report? treats the elementary
technical, commercial, and navigation schools.- These-schools were
founded first by industrial organizations and techrical societies.
They later' came to be controlled and supported wholly or in part by

the State. -
’ COMMERCIAL SCHOOLS.

“ The? grentest of these schools is the so-called ‘Kobmandsskolen,’
which was erected in Copenhagen by the Verein fiir Ausbildung
junger Handelsleute’ (number of students, 2,480 in 1910-11). In

1 Rapports sur l'enselg t des mathématiques, du desaln et da travall manuel dans les écoles pri-

" maires, les écoles normales primaires, les écoles enoyennes, les athénées, les colldges belges, xol. 1, pp. . -

216.218. » : :

1 Der Mathematikuntervicht in Dinemsark, by Poul Heegaard, pp.64-72. Referred to hereafter as Danish
aIbid., pp. 70, 71, '
90987°—15——2

o

1




b i e A e “
) - : Ll

18 MATHEMATICS IN COMMERCIAL AND INDUSTRIAL BCHOOLS. |

the three-year evening school (school year Scpt. 1 to May 31) there
" .are divisions for profemnonal subjects and elective subjects. In the
day school (one year six hours instruction daily; 24 crowns [about
. $6.50] monthly) more preparation is assumed. There is gone through
in the teaching of arithmetic (in the evening school two hours weekly,
. in the one-year schoal five hours weekly) pure clementary arithmetic
(Rechnen), percentage and interest, reduction of moneys and meas-
wures, simple and complex calculn.tlon stocks, exchange, and discount.
There is connected with this institute a commercial schosl with a
two-year course, the so-called ‘Niels Brocks Handelsskole’ (arith-
metic two and three hours).”
The evening classes aro being more and more abandoned.

- TECHNICAL SCHOOLS.!

There is no common proscnbod course of study for these schools,
and the following discussion is limited to the technical school in -
‘Copenhagen. This school has six divisions: Evening school, day
school for builders, machine constructors and oloctrot;eéhnologists,
school for painters, and institute for metal workers.

D R

BVBNING SCHOOL.

_ The instruction is givert from 4 to 9.30 in the following subjects:

Arithmetic and algebm, two winter semestem, ¢ hours.

Plane geometry, ono winter semester, 6 hours.

Trigonometry, one winter semester, 6 hours.

Geometrical drawing, about 48 hours.

Projection drawing, 84 houms, .
. Perspective and vocational drawing.

DAY SCHOOL. FOR BUILDBRS. (TAGBSSCHULE FUR BAUHANDWERKER.)

This school has a course of four winter semestors, The tuition is
80 crowns (3$21.60). “‘It is assumed thaiv the students have the
general common-school oducation and such knowledge of a.rlthmetxc,
algebra, geometry, and goomotmcsl drawing as can be obtained: in
the evening school. Instruction in mathematics is ngen in the first
two courses—in the first, 12; in the second, 6 hours a week. After
& short review of the previous work thete are gone through: Jul.
Petersen, Aritmetik og Algehra II; O. Juel, Trigonometri og Stereo-
. ‘metri for tekniske Skoler."’ Dra.wmg is given 12 hours a week the
first semester.
The instruction in mathmetics md drawing in the Tagesschulen -
- der Maschinenkonstrukteure und Elektrotechniker is. the same as
. that just given. :

! Danksh Report, pp. 85-70, g 3 Ibid., p. 66,
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.

_A pumber of examination questions from the above schools are
given. These are of the usual textbook type. The following are
examples: .

1. Thefollowing decimal fractions are to be written as common fractions and reduceds

0.4375;.0.5692592- - . . . ; 1.1296286. - - . . .

2. Find z in the equation: a—f--—f +2b and prove the correctness of the root

b atd
found by substitution.
3 Jis

¢ to: r=
3. Compute: r 0.7809

4. Find the surface of a patallelogram with the sides a and b and an angle of 150°, o

5. In a trapezoid ABCD, where B( and AD are the parallel sides given: AB=14m,
BC=19.8m, AC=25.7m, and /D=67.38°. ¥ind the surface of the trapezoid.

Thero exist special scliools for cortain trades. 'As an example a°

school for watchmakers is named, which gives a course of four years.
The mathematics includes elementary arithmetic and algebra, geome-

" try, trigonometry, the elements of analytical geometry, and of
_ differential and integral calculus.

SCHOOLS F@R AORICULTURE,. FORESTRY; ETC.?
AGQRICULTURE.

The higher instruction in agriculture is given in the Veterinarvy
and Agricultural High School (Veterinir- und landwirtschaftliche
Hochschulo) in Copenhagen. Courses are given for veterinarians,
fagmers, surveyors, gardeners, and foresters. Instruction in methe.
matics is given only in the courses in surveying and forestry.

SURVBYORS®’ COURSBS.

There aro three courses for surveyors, one of 14 years, one of 1}
yoars, and one of about 1 year. In the first course there are four or
ﬁv_fg hours of instruction in mathematics in the following courses:

Jvlril}mwtic. This coureo includes mental arithmetic, use of slide rule and tables.
Algebra. The principal fopics are permntations and combinations, binomjal
theorem, elementary theary of equations, logarithms, compound interest, and an-

nuities.

- Jrigonometry. 'This codrse includes the elements of both planc and spherical °

trigonometry. )

Solid geometry. This course includes theorems concerning lines and planes, poly-
hedrons, cylinders; cones, and spheres.

Analytical geometry.” This'is a course in the elements of plane analytical geometry.

Differential caleulus. * Differentiation of slgebtaic, trigonometric, and exponential

functions, indetérminate forms, complete differential, maxima and minima; and
some applications to geometry are taken up in this course, _
Integral caleulus. This is a course of about thd saine extent as that in differexitial

calculus. . . ) . [
) ‘ Draish Repart, pp. 607, *Ibd., pp. 79-83. 110, p. 80,
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PORBSTBRS' COURSE.! -

The foresters have two courses, one of 14 years, the other of about |
2 years. In the first course they have four or five hours s weok in . |
‘mathematics. They have the same instruction in arithmetic, algebra, ‘
plane geometry, solid geometry, and analytical geometry as the
surveyors. They have omy the elements of cnlgulus A course in
. the theory of errors is given. :

INSTRUCTION IN NAVIGATION.?

This instruction is given in private schools that are recognized
and supported by the State. The examinations are under the exam-
ining commission appointed by the minister of commerce: There
are four grades of examination: (1) For seamen making short jour-

‘neys; (2) for fishermen; (3) the general pilot’s examination, which
is also taken by sea captains; (4) the extended pilot’s examination.
In all of these an elementary knowledge of mathomatics is demanded:
In (2) the examination includes practical computation with integers
and fractions, proportﬂh, the circle, triangles, the sphere, and lines
on its surface. Knowledge of the theorems in arithmetic, plane
geometry, trigonometry, and solid geomotry aro required in (3), but
no proofs are required.

-. FINLAND.
COMMERCIAL SCHOOLS.?

The report mentions three kinds of commereial schools, the schools

*  for commercial employees (Kcoles pour les Employées de Cominerce),

schools of commerce (Ecoles de Commerce), and commercial insti-

. tutes (Instituts Commerciaux). These schools are under the control

of cities or private associations, and if they fulfill certain conditions

receive partial support from the State. It is said that about one-

sixth of the time spent in the schools is given to the study of Inathe-

matics.

No entrance reqmremeuts are given for the Ecoles pour les Em-

loyées de Commerce. The course of study gives at least 12 hours

of work a week for 1 or 2 years. The age of entrance is sbout 14

or 15 years. In arithmetic a review of the elementary school courses

is given, with special reference to the calculation of prices, per-

' centages, and interest. These schools seem to correspond to the:
commercial continuation schools in other countries.

The Ecoles de Commerce require for entrance the completion of

" 4he primary school course (s:x yem) The age of entrance is 4bout

annthoport.pat
1Ibid., p. 7L. -
8 Rapport sur Ensalgnament des Math, dans les Eoohsde Flnllnde VII, pp. 24, 35 Refarred to

.‘:;.M-Bappoﬁ. . i ,
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16 years. There is & two ycars’ course. Tho work in mathematics
includes commercial calculation, the more important properties of
geometrical figures, and computations of areas and volumes,

Students niay enter the Instituts Commerciaux if they have com-
pleted the first five classes of a lycée real,! or if they.have completed
the secondary school, a school for girls, or a school of commerce. The
average age at entrance is 16 or 17 years. The courses are two or
threo years in length. These schools are coeducational. :

The students.enter the Instituts Commerciaux with some knowl-
edge of arithmetic, of the fundamental operations in algebra, and the
solution of the equation of the first degree in one unknown, and of
the elements of plane gecometry. The courso in the school includes
political and commercial arithmetic, algebra, with the solution of
equations and applications to annuities and lifo insurance, and ele-
'mentary geometry. g

The above facts include practically all that is given concerning
theso schools in the report from Finland.

INDUSTRIAL AND TECHNICAL SCHOOLS.
LOWER 1 TECHNICAL SCHOOLS (£COLES TECHNIQUES INFQRIEURBS.)

I. The manual training schools (Beoles do Travaus Manuels)® are
usually situated in the country. Theso aro schools for artisans of
various sorts and give courses of one or two years. The work in
arithmetic involves the calculation of prices and of surfaces and -
volumes. ’

I1. The lower and higher trado schools (Reoles de Métiers Inféri-
cures ct Supérieurcs)? require’ for admission the completion of the
elementary school. The lengths of the courses are one, two, and
occasionally three years of eight months each. These aro ovening
schools and have for their object to give artisans the necessary theory
and practico for their trades. =

The only mathematics given in the FEcoles Inféricures is & review
of the elementary school course in arithmetic. '

The following courses are given in the Ecoles Supérieures:

Arithmetic, two hours a week the first year. This gives a review of the elementary
school course. “ : .

Algebra, two hours a week the second year. The fundamental operations and
equations of the first degree in one unknown are studied. ~-

Elementary doecriptive geometry, two hours a week the second year.

VOCATIONAL SCHOOLS (8COLES PROFBSSIONBLLBS).¢

0rganization.—-Thé"requircment for admission is the complétion of
the elementary school. The stydents enter at the age of 13 or 14
years. The courses require from 12 to 20 hours & week. The

! Four years of primary school work are required for entrance to a lyode. {2 Tbid., pp. 38, 37.
. % Rappoct, VI1I, p. 36, . ¢1bid., pp. 38, 39.

'
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length of t.heso courses is not given, but it is appamnt.ly two years.
These schools, it seems, are supported by the cities. They hava for
their object to give the students the necessary practical and theo-
retical preparation for the practice of a trade. There are not many
of these schools, and they are said to be new in Finland, '

COURRE OF STUDY IN MATREMATICR.

The following courses are given in the sghools for boys. - Ouly arith- .
metic i8 given in the schools for girls.

Arithmetre. (Classcs I and 1], five and three hours a week.) This course includes
a review of the work of the elementary school. extraction of rvots, proportion, per-.
centage, and calculation of prices.

Algebra. This course extends through equations of the firt degree in one unknown,

Geometry. (Classes I and 11, four and two houm & week.) This course takee up the
elementary theorema, calculation of surfaces and volumes, and problems concerning
materials used in the ahope.

Descriptive geometry. (Class 1.) Elementary notions.
" There are no leaving examinations. Moat of the teachems in the
boys’ schools are technologists; in the girls’ schools they are women
primary and manual-training teachers.

INDUSTRIAL SCHOOLS (ECOLBS INDUSTRIBLLES).! gt

Organization.—To entor an industrial school .4 student myst have
finished the elemontary scnovl and have had one year of practico in a
shop; or have finished four years of a secondary school, in which case
1o shop work is required. The minimum entrance agoe is 17 years,
and the average ago of tho studonts is 23. To complete the course
-requires two years, six months a year, with 39 or 40 houms of work a
woek.

Aim of the instruction.—The aim’ of these schools is to educate -
skilled workmen and foremer, and prepare mechanics and chauffeurs
to take the public examination. 1

COURSE OF 8TUDY IN MATHEMATICS.

Anthmetic and algebra. (Classcs I and II, aix and two houm & week.) This is a
review of arithmetic with application to vocstional problems. The algebra goee
through equations of the second degroo in one unknown.

. Qeometry. (Classes I and II, four and two houra a week.) This course includes the
principal theoroms of elementary goometry, calruluuona of areas nnd volumes, and
applications to vocational problems.

Descriptive geometry. (Claames T and N, four and two hours a week.) This is a -
couree in the elements of descriptive geometry.’

Mechanics and theory of revistance. (Claspes I and 11, two and four hours & week )
This course deals with elementary mechanics and resistance of materials.

‘- Books used.—The book used in mechanics is specially prepared for
' “these schools. The books used in the other courses are tha same as

" 'those used in the secondary achools.
E. o " 1 Reppert, VIIL p. 3.
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Preparation of teachers.—The teachers must have had a course in
a technical high school and have had at least one year of practical

work.
- FRANCE.
HIGHER PRIMARY SCHOOLS FOR BOYS.!
. Organization.—These higher ‘primary schools for boys are a part

of the regular public clementary school system. In order to be
admitted, the pupils must possess the cortificate of primary studies
and have had, in addition thereto, one year of instruction in the
higher course of an elementary primary school. Hence, before enter-
ing the higher primary school the pupils hav@had seven years of
schooling. The course is threo years in length. ' o

Aim of instruction.>—The students prepare in the higher primary
schools to go into industry, commerce, agriculture, and similar voca-
tions or prepare for certain Stato examinations. “QOue does not
take up in the school the apprenticeship of any profession in par-
ticular, but prepares himself for the intelligent practico of many
which have, from the point of view of technique, numerous points in
common; in other words, we put the future worker on a guod road,
in a definite direction (agriculture, industry)." "\

.

COURNE oF RTl'l)\'wlh']IATHIHIATI(‘N." :

In the fimt year of the course ihe il‘lslm(‘(-i()ll for all students is
the same, but during the Jast two years there are five sectiofis—
general, agricultural, industriul, commercial, and maritime.

TIRAY YRAR. (THE BTUDENT'S RIGHTH SCHOOL YRAR) COMMON INSTRUCTION,

Arithmetic.* (Three hours with algebra.) The course includes the fundamental
operations, greatest fommon divisor, least common multiple, metric system, common
and decimal fractions, and aquare root. :

Algebra.b- Fundamental operations, limited to applications to simplo problems.
(Part of thé time allotted to algebra in the program is taken for topics of arithmetic,
such ag the rule of three, intercat, and discount..) \

Geometry.® (One hour a we 'k.) The course includoe the use of ruler, square, and
compasees, study of triangles, parallelograma, the circle. constructions, projection—
the projection of a point, line, plane. and the simpler solids.  Applications are made
to manual training, such as the work in wood and pasteboard,

Grometrical drawing.” "Free-hand sketchoes and drawings to acale of simple geomet-
rical solids, and later of other objects, such as the materials and toola used in the man-
ual-training shop. '

! Rapports de 1a C {ssion internationale, Sous-Commission frangaise, Vol. I, L'Enselgnement pei-
" malre, by M. Ch. Bloche, p,47. Referred to hereufter as Vol. . .

tIbid,p. 17, 7 S .

Thid., pp. 33-38. -

‘Thld,p. B

sIbid., p. 28

s$Thid., p. 25,

1Ibid., p. 27,
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geomeiry.} (Onohourfo:two-thirdaoiayear) Alugevnrietyof
geomatnml models are made from cardboard. Plnter modeling and deconnon

- SECTION' OF GRNERAL INSTRUCTION,

Arithmetic.? (Three hours with algebn ) Second year. (The student’s nifith
“echool year.) Ratio and proportion, quantities directly and inversely proportional,

Third year. (The student’s tenth echoo) year.) Review and supplementary work
in preparation for examination. -

" Algebra? Becond year. (The student’s ninth school year.) The course includes
- the fundamental opgrations with pomﬁve and negative numbers (the general case of
multlphcnnon and division of polynomials not incjuded); equations of the firset
. degree with one or more unknowns, and spphcanons to problema of arithmetic and -
geometry; arithmetical and geometrical progreasions, logarithms, compound interest,
and anititics. Emphasis is placed on rapid calculation. )

Third year. {The student's tenth achool year.) Review and supplementary work
in preparation for examinations.

Geometry.? - (One hour.) Second year. (The student’s ninth school year.) The
topics studied include proporuonal lines and similar figures, reguiar polygons, value
of x, definitions of gine, cosine, and tangent, and formulas relating to the right tri-
angle, lines and planes in epace, polyhedral angles.

Third year. (The student’s tenth schiool year.) This year 8 work includes areas
md volumee, similar solids, elementary problems in descriptive geomeh'y, and
review for examinations.

Geométrical ‘drawing.! (Three hours.) Second and third years. (The student’s

- ninth and tenth school $ggrs.) There is a continuation of the exercises of the first

year (geometrical and perspective drawings). Review, with supplementary work, for
examination. :
) AGRICULTUBAL SKCTION.
- The programs for arithmetic, algebra, and goometry are the same as,those for the

general section, Jess the reviews and the special preparations for examinations. .

Applied mathematics.* (One hour.) Second jear. (The student's ninth echool
year.) The course includes a practical study of certain instruments, such as the
chain, square, graphometer, compase, level, plune table; eketching, measuring the
distance to an inaccestible point, study of the method of land nurveymg, practical
measurements, as of wood, piles of stone or coal, ‘wagons and reservom, practice in
methods of wenghmg

Drawing.¢ (One hour, except in sprmg) Second yw (The student’s mnth
- achool year.) This course includes geometrical drawings and free-hand sketches of
+ tools and parts of ‘agricultural . unplemente memg to scale of sketches made in
the field.

Third year. (The student’s tenth echool yeu ) There is a continuation of exer-

" ises for the second year. Applications are made to agricultural instruments and

construction of buildings, such as sheds and stables.

. Mechanics.4 (Onehoureachyw) Bame progmmutbe Industrial Section

v o INDUM'IIAL II&‘HON

The programs for arithmetic,- algebra, and geometry mclude those
; Ior the General Section, less the reviews and special preparations -
' foi- examinations, Two hours s week in the second and third years
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are given to this common instruction and one hour a week to special .
* instruction in the following subject matter: ' :

Arithmetic, algebra, and geometry.! (One hour.) _ Becond year. (The student's
ninth school year.) Graphical representations of algebraic operations. Definjtion - .
of a function of a variable, Graphical representations of data, such as statistics and . - T
railroad time-tables. Arithmetical and geometrical progremsions, Expongntial func-

* tion and its representation by a curve.” Logarithms. 8lide rule. Measures of surfaces ;
and volumes. Applications to exercises from the shop. L

Third year. (The student’s tenth year school.) The course includes continued - o
~use of the slide rule, graphical study of curves of the second degree, construction and
properties of other curves commonly used in building, and construction of disgrams
from descriptive geometry for platbands, various kinds of arches, and other forma.
Review, ' a

Geometrical drawing? Second year. (The student’s ninth school year.) The
course consists of some exercises in projection, with applications, according to the
epecial-worle of the pupil, to work in metal or wood and sketching and drawing to o
acale, ° -

Third year. (The student’s tenth achool year.) There is a continuation of pre-
ceding exercises and applications, according to the special work of the pupil, to " . ]
mechanics, electricity, carpentry, modeling, and other subjecta. o

Mechanics® Bocond year. (Ome hour.) (The student's ninth school year.)
Statics, including balanced forces, moments of forces, couples, composition,, resoh-
tion and substitution of forces, center of gravity.

Dynamics. There is a study of force, energy, work, friction, simple machines,
and the steam engine. ’ N

. " Thid year. (Two hours) (The student's temth school - year.) Bection for
mechanics.. The application of the principles studied in the second year to the
study of the details of the machines used in the shops. ) ’ )

8ection for builders. A study is made of strength of materials, resistance to flexion, Y
crushing, pulling, and similar questions. There is a study in detail of problems of '
construction. . 2 © ° o,

L tEREe
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COMMERCIAL SBECTION.

In both the second and the third year two hours a week are given to arithmetic and
algebra in common with thegeneral section, and one Lour a week to rapid calculation, - i

Rapid calcylation.* (Onehour.) This is a course in commercial arithmetic, which =~ |
includes simplifications and processes employed by eccountants, numerous exercises ’
for oral and written calculation taken from commercial practice, use of the alide rule -
as a check, and foreign moneys and measures.

MARITIME SECTION,

“The* special program of the maritime gection includes certain complements to
the program of the general section and the application of mathematics to the nautical
operations.’ ~ . L q

"Arithmetic® (One hour each year to arithmetic, algebra, and geometry.)' The

- course includes measures, with special reference to nautical units, ¥ind a consideration
of the approximate errors in computation, o

- Algebra, “Practical* solution of- biquadratic and some’ very simple irrational
equations.” - T , S e
‘Geometry. “Theorems* concerning trihedral angles. Bum of the face angles oa

“Y - polyhedron, Sphere. Angle of two great circles. Sphierical triangies.”

Vol I, p. 2. sIbid., p. 34. $Tbid., pp. 30-34. +Ihid., p. 38. sIbid,, p. 98,
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" Trigonomeby! (One hour.) Third year. (The studemt's tenth school year.)
T This course includes elements of plane trigonometry, -including the fundamental
formulas and the solution of trangies, and t.he fundamental formulas of ephencal

trigonometry.
. “Nautical snstruction.? (Two hours.) Second year. (The atudent’s ninth school
- year) A study ismade of the elements of mathematical geography, nautiral signals, -
mmmno maps, nautical instruments, and tides, with pracncal exercises.
. 'Third year. (The student’s tenth achool year.) This is an extension of the above,
) with applications to navigation. a .
" Amount of voodtional mathematics in the programs.—The program
- for the section of general instruction cgptains po distinetly voca-
tional material. The applied mathematics and the design given in
the agricultural section are vocational and the mechanics essentially -
80. One-third of the time given to arithmetic, algebra, and geometry
" in the'industrial section in the second and third years ig given to appli-
" cations to industrial questions. The geometrical drawing and me-
" chanics are both vocational in this section. Rapid. calculation and
-~ business applications are distinctive features of the instruction in the
- commercial section. 'The supplementary work in arithmetic, algebra,
and geometry in the maritime section contains some topics having
special application to navigation; and the nautical instruction is
applied mathematics so far gs it is mathematics. It appears from -
this survey thdt all the special sections get some vocstional mathe-
_matics, but that'it either follows the conventional work in arithmetic,
~ algebra, and geometry or is taught separately to the partlculsr group”
-+ of pupils desiring it. :
" Methods of instruction.—The official instructions demand that
the subject matter be kept free from unnecessary theory and tech-
nicalities, that the instruction be concrete, and that the examples
be practical. “The course® :proper will be of extreme simplicity;
it will be relieved in particular of the theoretical developments in
numeration and the fundamental operations, and in finding the
/. greatest common divisor (method of successive division).” - ‘‘These
. problems (of arithmetic) will be related to ordingry and social life,
' " to commerce, to industry, to the arts, and to agriculture. Questions ‘
. of a purely speculative order should be omitted.” “The teaching
" of geometry * should be essentially concrete; its aim is to classify
i-- and to make precise certain notions acqmred by observation, to
i» . deduce from these. others, and to show their apphcauons to some
" problems that are found in practice.”
. Examinations®>—After the completlon of three years work in
0: lngher primary ‘schools; the students may take an official exam-
inatign . given at the school for the certificate of primary studies.
The' report contains several questions in mathematics taken from
theee . examma.tlons. ‘With the exception of a problem given to

‘Ibid,p.88. v

- tIbid., p, 87. 4IbMd., p. M4,

-1Vol, !,b.~gm s Ibid., p. 2.
o : :
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candidates from the commercml section, the problems arc of a gen-
eral nature and do not involve vocational _Questions. .4

" Preparation of teachers. —The, teachers in the higher primary . *.
schools must have the brevet supérieur, to obtain which they must - -
spend three years in a norme? school and then pass en exemination.
The examination in mathematics includes arithmetic, algebra, and
geometry. The normal school course gives three hours to mathe- -
matics in the first year, four hours in the second year, and two hours-
in t.he third year.

*  HIGHER PRIMARY SCHOOLS OF THE CITY OF PARIS.

The higher municipal schools of the city of Paris glve 8 course .
of four years. With the exception of certain students in one school
who pay tuition, all students are admitted by competitive exam-
ination end must be between the ages of 12 and 15 years. The
examination in mathematics is in arithmetic, with some geometrical
applications. The schools' have two sections, general aad com-
mercial.

The course of study in arithmetic, -algebra, and geometry in the
first three years contains about the same material as the course for
the higher primary schools, but less time is given to mathematics.
The work of the fourth year is ngen to a general review and prepara-
tion for examinations.

These schools prepare for the certificate of prima.ry studied, for
the brevet élémentaire, and for admission to various professlonal
schools,

PRACTICAL SCHOOLS OF COMMERCE AND INDUSTRY.?

Organization.—There aro 28 of these schools in- France. They
are State schools -and not compulsory. For admission students
myy present the certificate of primary instruction or pass an examina-

on similar to the one taken for that certificate. Hence, before
entering, the student has completed a course of six years in an - .
elementary school. The age of entrance‘is from 12 to 13 years.
The mathematical preparation is a study of arithmetic with some
applications to mensuration. The students are said to lack profi-
ciency in the operations of arithmetic. “Their knowledge® is
vague, confusod, and above all they do not posséss in t.he practice of
calculation skill sufficlent to deal with accuracy with the usual

o appllca.tlons of arithmetic.”” The majority of students spend s -
~ - year.in a prepgratory class before entenng the - regula.r thme years' .
course.

1 Vol 1,p. 43. =
$ Rapports de Ia Commission internationale, Som-Commhkm lnncuha Vol IV Ilkml!gnmt
uchnlqno,byll P. Roliet, pp. 7-71. Rdarndtohcn-mrnVoL IV K
' -mu,p ) L
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-These schools have. an industrial section and a commercial section.

~ Aim of instruction.—The aim of these schools is to furnish ““an

. apprenticeship ! in an industrial or commercial occupation under
such conditions that on leaving the school the student may be imme-

diately utilizable in industry or commerce."’ :
., The official instructions emphasize the idea that utility should
be the aim of instruction. - In particular, arithmetic should increase
the ability to perform the necessary calculations of business; algebra
should give ability to understand and apply formulas and to solve
problems by algebraic methods; and geometry is to be the basis of
design and to be used in the solution of practical problems. - *
» INDUSTRIAL SECTION.
oo COURBES OF STUDY IN MATHEMATICS. .
Arithmetic.® First year. (The studeut’s seventh school year.) (Three hours a
week.) This course includes the fundamenta] operations with integers and fractions,
powers, square and cube root, metric system, measure of time, circumference of the ° 4
circle, English measurea of length, ratio and proportion, rule of three, and percentage
and its applications. There is special emphasis throughout on rapid calculation.
| | Algebra? Becond year. (The student’s seventh school year.) (Two hoirs a
week.) This course includes the fundamental operations, equations of the firet degree
in one or two unknowns, quadratic equations, gimple progréssions, and logurithma,
Geometry.* Firet year. (The student’s seventh echool year.) (Three hours a
week.) This course isa combination of plane and solid geometry, the corresponding
notions in the two being developed side by side. Tt includes the properties of tri-
angles, parallelograms, and circles, and of lines and planes in space.
Second year. (The student’s eighth school year.) (Two hours a week.) This
year’s work includes ratio and proportion, similar figures, regular polygons, value of
x, and length of circumference, mirfaces of the usual plane figures and properties,
eurfaces and volumes of the usual solids. [One sees nothing in the outline of the
course to differentiate it from the usual achool course, 8o far as topics are concerned.]
Descriptive geometry applied to design.® Third year. (The student’s ninth school
year.) (Ome houra week.) This course includes the projections of points, lines and
the simpler geomeirical solids, intersections of lines, surfaces, and solids; and the
development of sections of the simple aolids. Applications are maide to the various e
trades. ‘ 2 : '
- Mechanics.® . Third year. (The student’s ninth school year.) (Two hours a week.)
Principlee of general mechanics: The course includes preliminary notions, compo-
" - sition and resolution of forces, moments, weight, center of gravity, equilibrium, °
‘motion, work; applications of the principles studied to simple machines; falling
- bodies, conservation of work, centrifugal force, simple and cagapound pendulum,
ction, and study of certain mechanisms and simple machines. - :
- Applied mechanics: The principal topics are the resistance of materials, hydraulic
. motors, and steam engines. Besides the above, the mechw'ci&na receive instruction
. in their particular fields. - .
" Geometrical drawing.” This is a course in geometrical drawing with special applica-
+ tlon to the different industries. To this course are given six hours a week during the
S year, seven hours & week during the second, and seven hours & week during the
““Rapports de 18 Commission internationals, Sous-Commission francalse, Vol. 1V, L'Enselgnement

fechnique, by M. . Rollet, p. 34 Reforred to hereafter as Vol, 1V,
Ava.IV,p.10. % . RS
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Arithmetic and algebra.! —Essentially the same subject matter is
taken up as in the industrial spction, plus a discussion of compound
interest and. annuities. Three hours a woek are given in each the
first and second years. More time is given to arithmetic than to
algebra. '

Commerce and bookkeeping.*—This -is an extended course in the
details of the theory and practice of commerce and bookkeeping. It
deals with such subjects as general methods of commerce, exchange,

transportation, post and telegraph, banking, boards of trade, insur-
‘ance, and business organization. ' :
Six hours a week in the first year and three in both the second and

third are given to commerce and bookkeeping. In both the second

" and third years, six hours are given ‘commercial exercises. o _
The limits of this report will not permit a statement of the details

of the above courses as they are outlined. It may be said, however,

that the outlines for the courses in arithmetic, algebra, and geometry’

contain in the main conventional material, but that much that is
purely theoretical is omitted. :

Methods of instruction.—In the report and in the official instructions
emphasis is continually placed upon making the instruction simple
and concrete. In the teaching of geometry ? it is said that whenever
“it is possible to simplify the instruction without injuring the pre-
cision or the rigor of the reasoning, the master will hasten to do it;
experience will give the greatest possible contribution.”- Geometrical
notions,*such as dihedral, perpendicular to a plane, solids and surfaces
of revolution, are to be illustrated with familiar objects. The
different plane and solid figures ® are to be constructed from wood or
cardboard. Theorems are demonstrated by the use of these solids.

In the algebra® the theory is reduced to the minimum strictly indis-
pensable to the comprehension of the usual operations.

The principles of mechanics 7 are taught generally “‘not as demon- -

strable truths, but as incontestable principles of experience and ob-
servation.” “The instruction® will be "above all experimental.”
“For the dry abstract mathematical demonstrations,® of which the
sacrifice is voluntarily made, we substitute simple and striking ex-
perimental verifications.” : e : '
Problems.—The exercises *° should be as far as possible practical.
“It is above all in the choice of the exercises given that the professor
of a technical school gives his instruction the really professional
character.”t “In g problem !* the form of statement itself counts

for much more than we are inclined to believe. The exercises

1Vol. IV, p. 28, 20.. ‘Ibid., p. 43. 1Ibid., p. 08, wIbid., p. 28,
1Ibid., pp.-20-32. sIbia., pp. 43, 43. . s1Ibid., p. 18. 1 Ibid., p. 4,
'Ibld., p. 41, ¢Ibid., p. o1, © b, p. 67, : .

5 %

Yo BT et g
(o gD A g.u-..:;-.‘;..‘&i’-‘ i)




Wn«;, YW“’RTNT"‘WWM
5 Y %
P 80 mmmncs IN COMHBBOIAL AND INDUSTRIAL BCHOOLS. -

given-ought then, as much as posslble, to-be based: upon ‘real condx-
- tions and be adapted to the needs of commercial, industrial, or every- "
~day life.” Two examples ! accompanied by sketohes are given to_
illustrate this point. This remark follows: '
“The precedmg statements,’ with their practical appearance and
the sketch given, interest the pupils to- a degree quite different from
that of the problems of the same difficulty, but w1th vague state- «
ments or without conditions realy practxcal "o
Some good suggestions® are given concerning possible sources
of applied problems in the different trades.-
- 'The instruction * in mechanics is to be adapted to. the needs of
the locality, and the problems made as practical as possible.
Use of books.—The short time ¢ given to the instruction and the *
' ',la.rge classes make it necessary to use a book as a basis for the work -
-in geometry. The theory is supposed to be developed in cln.ss, the
student takmg notes. The book i8 used to supplement the notes
and for exercises. .
l‘}wmmatwm At the end of the cotrse the students may take -
an examination for the practical, industrial, or commercial certificate
of studies. This includes a written examination pn practical arith- - °
metic and geometry, and an oral one on arithmetic, bookkeepmg,
geometry, mechanics, and technology. - 4
Preparction of teachers.*—There are special normal sections n t,he '
School of Advanced Commercial Studies in Paris, and in the School
of Arts and Crafts in Chalons-sur-Marne, for the preparation of
teachers for the commercial and industrial schools. Students are
admitted to these sections by examipation, and must give evidence
of a substantial and extended knowledge of mathematics» “During
two years? the students follow the courses and exercises of the lah-
oratory and the shops of the School of Advanced Commercial Stud-
ies, or of the School of Arts and Crafts, they receive the general in-
struction of the school to which they are attached, get the-necessary
. professional preparation, and complete their studies with some
special conferences having at the same time a pedagogic and edu-
cative character”’ This work is followed by an examination for
the certificate to teach the commercial or industrial branches. To
this examination are admitted, howevcr, any candidates, who may
.~ have obtsained their }%eparat,lon in very different ways.
© 'The teachmg of arithmetic .in these technical and- commercial
- schools is said to be very satisfactory. ‘‘Accepting® the influ-"
-~ ‘enice of the technical atmosphere in which they live, the professors of .
* mathematics have succeeded in giving their instruction a distinctings
'_cﬁarwter and in making it practical, without losing sight of the
+:". educative purpose which is the characteristic of matheraatics.”
. "® veLv,poe. ITbid,, p.68. - ¢Ibid)p. 34 TIbML,p. 4.
bl o sc 0 VT4, p. 4R, . ‘ibid,p.&d -‘lbﬂwrl’v-ﬁ-{- ' _'lbidap LI
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Tendencies.—In speaking of the instruction in geometry it is said
that ‘‘the official instructions ! and the new manuals of instruction
are characterized by a twofold change: First, in the mothod ; second,
in the presentation. - . '

*‘The reform in method consists in the abandonment o1 *he Eucli-
dian edificd for which we substitute a geometry in which the dis- -
placements (rotation and translation) play a preponderan rdle. g
That method has the advantage of being . more intuitive and of
arranging the geometrical facts in an order of increasing. difficulty
graphically. ' :

‘“The reform ‘in presentation is characterized by bringing into
closer relation the principles relating to plane figures and those con-
cerning figures of three dimensions. This method has for its aim
to accustom the student to deal with spaco from the beginning of
his study and to lead naturally to the reading in industrial design.”

.

NATIONAL VOCATIONAL SCHOOLS.?

_There are four of these schools in France. They are State schools
under the control of the minister of commerce and industry. The
admission is by competitive examination, and the candidates must
be between the ages of 12 and 15. Tho examination in mathematics |
is limited to arithmetic, and includes only. the work covered in the
higher course of the elementary primary schools. The length of the
course of study is four years.

+ These schools * have the same aims and employ the same means
as the practical schools of commerce and industry. They have the
ddvantage of offering a course of four years instead of three, and of

_ requiring students to bo a little farther advanced at entrance. The
course in mathematics contains considerably more material than the

- cqurse in the practical schools for commerco and industry. In
algebra more work is given in logarithms and applications to com-

..pound interest and annuitics, and maxima and minima. In geometry
an extra year's work.is given to geometrical applications and to the
considération of the conic sections and some higher plane curves. A
course is given in plane trigonomotry which includes the solution of
oblique triangles. There aro two years of mechapics giving special
attention to applications to machines, in particular gas, hydraulic,
and steam motors. ' -

The work in geometrical drawing extends through the four years.

" In the last two years the students are divided into two gections, one

. for woodworkegg and one for ironworkers, and special applications to
. the trades are made. B ' ,
1Vol. IV, pp. 39, 40. " 1IbUd., pp. 8797 3 Ibid., pp. 89, 90,
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THE VOCATIONAL lNSTRUCTION OP GIRLS.!

ieation.—The schools giving this instruction are known in.

Organ
Paris a8 the'doples profmrwmllea et ménagéres, and in the country as
the deoles pratiques de commerce. The students enter between the
ages of 12 and 15. The length of the course is three years. The
schools are undér the control of thesminister of commerce, and have
industrial and' commercial sections. - The aim of these schools is
preactjcal, but the methods of instruction are expected to be such as to
develop the general intelligence of the students.

Schedule of hours’—In the country, where these schools are said
to occupy a more important place than in Paris, the usual schedulo
of hours is as follows: In the first and second years there are 18 hours
of class work and 24 hours of practical work; in the third vaear 10
hours of class work and 32 hours of practical work.

Hours given to mathematics in the industrial section. ~

, Practical schools Vocational schools
_ (country). (Varls). i
Btudies. -
First | Becond | Third First | Becond
year. year. year. year. year.
Arfthmetlo. . .oooiieiiiiiiiiiene i 14 1 z .......... 1 2 1
CI %570 06 00 06 60000606065000000006006060000 80 8008 [0 808000000 1 14 1 12

- The cominercial sectnon glves three hours a week for three years

to arithmetic.” - 0
COURBE OF STUDY IN MATHEMATIOS. -

Arithmetic.® Considerable latitude in the choice of material is said to be given the
teachers in the country schools.” The courses usuilly include the metri¢ system,
greatest common divisor, least common multiple, common and decintal fractions,
applications of proportion, the rule of three, and practical problems. The programs
for Paris name the additional topics: Interest and discount, foreign moneys and
measures, pmblems about surface, volume, weight, and density. In the commercial
section more time is given to commercial problems.

" Geometry.! The course includes the elements of plane geometry, with many con-
structions and applicationa to practical problems.

" Methods of ‘instruction.—Both the topics chosen and the nature of

the problems show that the work in mathematics is intended to be

vocational. There are said to be no books well adapted to the

instruction given, either in arithmetic or geometry.

+ Ezaminations.*—Oral and written examinations for a certificate of

studies are given at the end of the course in certain schools.
Preparatipn of teachers.>—The teachers are piepared generally in

.* . the normal section of the Practical School of Havre.

Hupporu de la Commission internationale, Sons-Commlnlon francaise, Vol. V, L’Ennlgnemant
profeasionel des Jounes filles, by lmo. Amloux, PP- 05-70 Referred to hetulw as Vol. V.
1 Ibid., pp. 65, 67.
s Idid., p. 6.

4 Ibld-. pp. 15, 76.
.'M;p—?& .
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GERMANY,
COMMERCIAL SCHOOLS.!

Kinds of commercial schools,—The following kinds of commercial |

schools exist-in Germany: 2 S

A. Commercial colleges (Hsindelshochschulen).
B. Commercial schools.
Y 1. Public higher cammercial schools. - -
y 2. One-year course for young persons with the certiicate for oné-year military
service. v
3. Handelsrealschulen. g . '
4. Public commercial schools which give the certificate for one-year military
. service. ) ’
5. Private commercial schools which give the certificatg for one-year military
" a, ®ervice.
6. &ne-_yee,r course for young persons without the certificate for one-year mili-
_ tary service. |
7. Commercial classes in Realschulen,
C. Comupercial continuation achools. |
1. Compulsory commercial continuation schools.
2. Noncompulsory commercial cortinuation schools.
- D. Commercial schools fur female employees.
1. Compulsory commercial continuation schools.
2. Noncompulsory schools. % )
(a) Commercial schools and commercial courses.
(b) Free continuatton schools and courses. .

These schools may be grouped according to the time at which the
-vucational instruction is given into the following classes: *

\

1. Those that give the vocational instruction during the apprenticeship: (‘ommer-

cial schools for apprentices.
2. Those that give the vocational instruction before the apprenticeship:
(a) After completing the general education: Commercial preparatory schools
and higher commercial schools. * g
() During the general education: Handelsmalschulen.
3. After the apprenticeship: Handelshochschulen.

»

COMMERCIAL CONTINUATION SCHOOLS. ¢

Organizalion.—These commercial continuation schools are sup-
.ported in the main by the State, city, or comnmunity, Some:are sup-
_ported by commercial corporations and associations. Attendance is
“usually, though not always, required of merchants’ apprentices dur-

ing the three years of apprenticeship.

In order to énter a commercial continuation school a student must,
have completed the Volksschule, or.be past the compulsory school

" 1Rechnen m;d Mathematik fm Unterricht der kaufminnischen Lehranstaiten, by Dr. B. Perndut!.
.manmdw,nmo,ormammm,mdbmammwwuam IV, Heft 6,
Ibid., p. 4. , : . L
ATHiL DA
4Ibid., pp. 7-38.
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age Entrance examinations are g1ven in German and arithmetic in
some schools, Candidates not passing these examinations must go
into a preparatory class.

The length of the course is three years. In most par# of Germany
the average number of hours of instruction a week is 6. In the most
of the commercial continuation schools of Baden 8 or 9 hours a week
are given, and in Saxony the average is 12 hours a week.

Aim of the instruction.—These are vocational schools, and aim to
give practical instruction to young people entering commercial life.
The aim of the instruction in arithmetic is ‘‘the development of the
ability to carry through the computations arising in commaercial
transactions, concisely, clearly, accurately, and independently.”” '
Furthermore, by the discussion and solution of problems the students
should be given a better understanding of certain phases of commer-
cial life. Calculation must be mado the central point of the instruc-
tion, and must be regarded as the most. important part of commercial
arithmetic. . .
° COURSBE OF STUDY IN MATHEMATICS.

The following work is prescribed for the Prussian commercial con-

tinuation schools.? The courses outlined for other States are very
simpilar to this.

DPreparatory course. (Three hoursa week.) There is a review of the fundamental
uperations with special reference to multiplication, much practice with problems
involving the German units ol money, volume, and weight, and applications to
problems from commercial life.

First year. (The student’s ninth echool year.) (Two hours a week.) The gourse .
includes applications of the fundamental operations in computing prices; the moet
important units of money, volume, and weight used in international commerce;

7’

" examples arising from transactions with the railroads and the poet office; the chain

rule.

Second year. (The student’s tenth school year.) (Two hours a week.) The prin-
cipal topics studied are percentage, interest, dm(;\ount equation of payment-. und the
computation of pricesa of gouds.

Third year. (The student’s eloventh school year.) (One or two hourea week.) In

_ thig course are studied accounts current, exchange, siocks. and 1he computation of

- prices of goods.

‘*Beaides this graded material * there are to be given occamonally examples from
the administration of the municipality and-the State, and from taxation and insur-
ance."”

“If the preparation of the students is good, an introduction 1o percentage ¢an be
given in the first year and accounts current in the second year. If the preparation of

" the students leaves something to be desired, it is necessary to reduce the mawml a8

much as possible.’

. Nature of the instruction. —As the course of study shows, the subject
matter in arithmetic is that which is supposed to be of most practical

- vu.lue to people who will engage in commercial work. It is made a

1 Band IV, Halt 6, p. 2. " sToMd., pp. 28, 29 $Tbid., p. W,
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practical value. ‘‘Queations ! requiring the finding of the time and
capital in interest and discount, difficult computations with common"
fractions, examples from compound proportion, unusual computa-
tions with money; etc., are therefore eliminated, and problems con-
cerning such thirigs as prices must correspond as nearly as possible
to actual conditions. From the practice, for the practice, that is the
watchword.” C

The official regulations in Prussia recommend that about 10
minutes a day be given to mental arithmetic, and emphasize the
importance of rapid -calculation, mastery of short methods used in
practice, and neatness of written work.

When the size of the classes makes it possible, sections are organized
for the different branches of trade. In Munich,? for example, there
are the following groups: Banking, transportation, insurance,”the
book trade; groceries, farm. products, foodstuffs; textiles and other
kinds of manufactured wares; iron and metal products, glass, porce-
lain, and others. :

A school will, as a rule, give special attention to the important
industries of the locality. ) :

In some cases there is connection between the arithmetic and the
bookkeeping; and in Prussia an effort is made to have the work in
writhmetic supplement the commercial science (Handelskunde). .
Tho courses are so outlined that the topics discussed each year in
these two subjects will be closely related.? .

The methods of teaching in the commercial continuation schools
are very similar to those in the Volksschulen, as most of the teachers
in the continuatioh schools are, or have heen, teachers in the Volks-
schulen. . ' ’ .

Textbooks.—From some observations it would appear that rather’
generzl use is made of books as sources of problems, and it is said as
a rule that these hooks furnish useful and practical problems.

Preparation of teachers.—“In scarcely any other kind of schools
does the teaching force have so many different kinds of preparation as
in the commercial schools—philologists, teachers of German, mathe-
maticians, also lawyers, political economists, teachers of special sub-
jects, all grades of teachers from the Volksschulen, merchants, eté.,
some teaching full time dnd some teaching part time." ¢

There seems to be no official requirement in Prussia for the prepa-
ration of teachers for the commercial continuation schools. In
1910,° .out of 241 teachers teaching full time in these schools (im

s Band IV, Heft 8, p. 25. "
11bid’, p. 20. . ) /
1Tbid., p. 35. °

+Tbid., p. 09, - ) ,
3 Verwaltungsbericht des koniglich preuasiachen hndtquh-uu. 1913, p. 81
. . - /- R

! _ _ GERMANY. * 8
J fundamental principle that only such examples be considered as have °
|
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Hauptamt), 207 were professional teachers and 34 were engaged
in businees; and of 2,137 who were teachers part time (im Nebenamt),
1,038 wero teachers and\}99 were engaged in business.

The official requirement for teachers in commercidl schools in
Baden ! is either (a) the completion of the seventh year of a second-
ary school, two years of practico in business, and at least two yearn’
attendance at n school for the preparation of commercial teachers;
or (b) admission to candidacy to teach in the elementary schools,
one year of practive in business, and at least two yeary’ «ttendanee
at & school for the preparation of commercial tenchers.

In Bavaria ? the requirements are the cempletion of n nine-year
secondary school, three years of study in a higher institution, at least
one of which shall be in a commercial-high school, and one year of
practice in business. Somo practice teaching is required during the
three years of study. :

s COMMERCIAL PREPARATORY SCHOOLS

Organization ar< aim.—These schools, which have various names,
give courses of one year (in Baden one and ¢ne-half years) for students
who have not entered business. These are day gehools giving from
24 to 33 hours of instruction a week. The students ¢ are said to be
about the same kind as in the schools for apprentices, and so is the
aim of the instruction. The same subject matter may therefore be
used, and the only diffcrence arises in the methods of instruction.
Since the students in the commercial preparatory schools have had
no practical experience, it is recommended that special care be taken
to make the presentation clear and concrete.

The entrance requirement is usually the equivalent of the comple-
tion of the Volksschule, .

There were 40 of these sehools in Ge: muny in 1912,

COTRNE OF BTUDY IN MATHUMATICH.

Arithmetic. (From four to six hours a week.) 1The student’s ninth school year.)
As an example of the work done in arithmetic, the report gives the Dresden plan,*
which includes computations with inicgers and fructions, ratio, simple and compound
proportion, discount, equation of payments, domestic and foreign exchange, and com-
putation of prices. ' g

! HIGHER COMMERCIAL COURSES.?

Organization and aim.—The higher commercial courses are usually
one-year courses, with approximately 35 hours of instruction a
week.

i Verordnungablatt des grossherrogiichen Oberschulrats (Karlsruhe, 1907), p. 143,
t Band IV, Heft 6, p. 70, ;1 €
’ Ibid.‘pp. 3941,

¢ Ibid., p. 41. g
s Ibid., pp. 41-48.
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The entrance requiroment is, as a rule, the possession of the certifi-
cato for one-year military service, which ineans the completion of
six years of a secondary school. Hence these students have n better -
preparation than those in the continuation schools, the mathematical
preparation in particular, including algebra through quadratics and
plane geometry. The students come, M the main, from well-to-do
families, and the object of the instruction is to prepare them to fill
responsilie commercial positions. ' .

COUNRR OF ATUDY IN NATHEMATICA. N

Arnithmetie.  (From four to six hourra weck, asa rule.) {Theatudent'stenth school
year ) The work dene in Leipzig! ia given asan example.  Itincludes computation
of prices, percentage. interest, discount, equation of paymenta, accounta current,
stocks, and varous methada of exchange.

COMMERCIAL REAL SCHOOLS ({HANDELSREALSCHULEN). !

Organization.—These are secondary schools, and differ from other
Realschulen in -that in the last three yeams special attention is given
Lo cpmmercial subjects, such as bookkeeping, commereial arithmetio,
commereial correspondence, and commereial science (Handelzkunde).
Elective subjects, such as stenography, are offered.

“The course is six years in length, and leads to the éertificato for
one-year military servica, '

Aim of the instruction.—The aim of these schools is to give a gen-
eral education, and at the same time some vocational preparation, to
those who will later o¢cupy important positions in commereial life.

The most important problem for the mathematical instruction is
said * to be to develop in the student the ability to apply the knowl-
edge and power he has gained to independent work.

. The instruetion in mathematics in the Handelsrealschulen differs
from that in other Realschulen in giving commercial arithimetic in
the last three years, and in giving more attention to commercial
applications in the courses in algebra. ‘

-'l COUNRBE OF RTUDY IN MAVIEMATICH.

The following course of study * is the one outlihed by the German
society for commercial instruction. It secms to-bo followed closcly
by the scheols of north Germany, and seems to give a better idea of
.the general practice than other courses. Class 1 is the highest class
in ths school. ) , _ T
| CLASS 3. (THE STUDENY'S SEVENTH ACROOL YEAR.)

Arithmetic. (Two hours a week.) ‘‘Comprehenaive review of material previously .

. etudied with applications to commercial problems. Percentage. Intercst. Discount

- and equation of payments. ' : ) i

' Band 1V, Heft 6, p. 43. 21bM., pp. 45-63. ‘1bMd., p.83. ~ ¢1Ibid,pp.62,03.
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Algebra. (Four hours & week with gepmetry ) “The fundamental operations vn.h
srithmetical numbers and intrdduction to positive and negative numbaers. Theory
of proportion. Equmom of the first degree with one unknown."”

Plane geometry. *‘Review of the material studied in Quarta.! Theory of parallelo-
. ‘grams. Theory of the circle. Theorems concerning the areas of figures (Pythag-
‘orean thmm) Computation of the areas of polygons Problems of construction.!

* - CLASS 2, (THE STUDENT'S mm nmool. nu.) .

Arithinetic. (Two hours a week.) ‘‘Simple exercueqp calculating the prices of
goods. TReview and extension of the work indiscount. Accounts current by different -
methods. Most important facts about reckoning with dxﬁerent moneys. Simple
problems in stocks.’’

Algebra, (Four hours with geometxy ) ‘““Theory of powers and roots. Equations
of the first degree in one or more unknowns. Simple quadratic equations in one
unknown.’’ T . )

Plane geometry. ‘“Theory of similarity. Proportionality of lines in the circle,
division into parts having a constant ratio. Regular polygons, perimeter and ares of
the cucle, problems of construction.” ' ; .

. . 1488 1. (ZHE STUDKNT'S NINTH SCHOOL m‘

Amhmdw (Two hours 8 -week.) This course includes problems in stocks md
bonds and problems dealing with the buying and eelling of goods.
- Algebra. (Three hours s.week with geometry and -trigonometry.) ‘‘Theory of
_logarithms, Practigce in compuumon with logarithms, Quadratic equations. Arith-.
metical and geometncsl series md. their apphcauon to compound interest and
- annuities.” .
. Plam geometry. *Continuation of the problems in construction.’
. ‘““Elements of trigonometry. S8imple problems with tmmgles "
Solid geometry. ‘‘Introduction to the perspective drawing of space ﬁguree The
' lunple solids and the computation of their edges, surfaces, and volumes.”
B Preyaranon of teachers.—The prepa,ra,tlon of the teachers in these
- schools is similar to that of the teachers in other secondary schools.
g Methods of instruction. —The methods of instruction are similan to
those.used in other secondary schools.
~ Ezaminations.—At the end of the course the students take the
examination for the certificate for one-year military service. Besides
. * examinations in other mathematical subjects, there is included for the
.. studente from the Handelsrealschulen an examination” in com-
mercial arithmetie. ' :

. 'INDUSTRIAL SCHOOLS.
' INDUSTRIAL CONTINUATION SCHOOLS, ! -
..Organigation.—The industrial continuation schools are generally
orgamzed and aupported by the municipalities. The State has the -

, Tight.of supervmon and sometimes furnishes aid. .
‘Th ‘-thes;o sohoola is: to furmsh theoretical mstructxon to

Mbd-l.m-uut'smm . 0
M%Mmhmmmmw,wmwmw.m This'
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equipped. shops a.nd'supplement the fheoretical instmctioﬁ'by shop- o
~work under skilled mechanics. The length of the course is three g

_into 10 districts. The schools of each district are organized to take

_theorem; problems concerning materials and problems from physics, if time permits.

and efficiency of machines, . -
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years as a rule. In Prussia the number of hours of instruction a
week is usually six. In southern Germany the number of hours is
often more than this, being nine in many schools in Munick, for
example, ' .
Attendance in these schools is usually required of apprentices.
_Usually when the number justifies it the students are classified -
for instruction according to trades. Berlin,! for example, is divided

care of the industrial needs of the locality, and each school has a
number of classes for different trades. ,
Aim of the mathematical instruction.—It js intended to make the
mathematical instruction as practical as possible. The courses.are
planned to give the apprentices the instruction that is epplicable to *
their particular trades. ' SN

.

*COURSE OF STUDY_IN 'MATHEMATICS,

The coflrses of study differ widely in- different places and for
different trades. Some typical conrses are given. o ‘.

The following ‘work is outlined for machinists in. Munich.? The
outline divides the course in arithmetic into practical, geometrical,
and technical arithmetic (bairgerliches, geometrisches, and technisches
Rechnen). o '

. FIRST CLASS. (THR STUDENT'S NINTH SCHOOL YRAR.) : o

" Arithmeti~. (One hour a week.) The principal topica studied sre the earnings of
apprentices and laborers, living expenses, savings institutions and the interest paid
by them; quadrilaterals, triangles, polygons, circle, ellipse, and the Pythsgorean

SRCOND CLAfS, (THR STUDENT'S TENYH ACHOOL YEAR.)
Arithmetic. (One hour & week.) This course takes up problems concerning con-

tracts; prism, pyramia, cylinder, cone; applications to machinery, such as cogwheels,
pulleyn, and other apparatus in the shop. t

THIRD CLASS. (mmnwimmm)

* Arithmetic. - (One hour a woek.)' This year's work includes problems about con- A
tracts, taxes, and insurance; frustums of pyramids and cones, sphere and spherical
segment; applications to machinery. : .
FOURTH TEAR. (THE srupENTS TWELPTH AOHOOL YEAR.)'
 Arithmetic. (Ome hour & week.) This course includes the computation of surfaces -
by transforming them approximately into simpler forms; simple determinations of
the center of gravity and of the volumes of solids of revolution, and mechanical power

'Bend 1V, Hetts,p.2 . idM.p@ o
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The next following program! is gnven in the Gewerbeschule, in
: Oa.rlsruhe, to tinners and plumbers. ' :
FIRS? YEAR. (YRR STUDENT'S NINTH 8CHOOL YRAR.) ,

Anﬂmwac {One hour a week.) - This work is divided into industrial anthmenc,
- which includes computation of the volumes and surfaces of forms met with in the
. trade, and use of technical tables; and business arithmetic, which takes up percentage,
" discount and rebates, profit and loss, ‘wages, and cost of goods, including transporta-
tlon and other expenses. T g
© Applied geometry. (One houra week ) 'This coutbe includes a discugsion of various
solids, their lines, angles, ;md surfaces; examples of solids arising in practice, as the
" cylinder from rolhng turning, boring, molding, drawing, and bending together;
. practical use of instruments, a8 the straight edge, plumb line, water level, bevel, .
. stencil, micrometer screw, calipers, and compasses; and the elemenh:y geometncal
N eomtxucnons and their applications to problems coming from the trades.
Projection. (Two hours & week.) This course consists. mainly of pracuml appli-
cations,

:

BROOND YRAR. (THE STUDENT'S TENTH SCHOOL YEAR.)

. Antlmwtw (One hour & week.) The printipal problem staken up in industrial
- srithmetic are computations of surfaces, with applications to roofs, heating apparatus,
- and various kinds of material; areas of croes sections; finding one dimension when
the volume an8 two dimenions are given; quare root and the use of technical tables;
and in businees arithmetic the principal topics are interest, moneys, commercial
paper, and percentage applied to questions of profit and loss and expense. "
Applied geometry. (One-half hour a week.) This course consists mainly of such
- problems of construction as the construction of elhpaes tangents to circles, dividing
4 line into parts proportional to given hnes, drawing given figures to scale, and prac-
tical applications,
THIRD YEAR. (THE STUDENT'S ELEVENTH SCHOOL YEAR.)
. Antbmetw (One-half hour a week.) The principal topice studied are exc.hange
b o lnd accounts cumnt estimates and operating expgnses. .

There is a course of bookkeeping running through the three years.
The time given to it seems to be about one hour a week. A course
: . of one hour a week in applied physics and mechanics i is glven in
'_ t.he third year. -
- The following courses are offered jn the Gewerbeschule * in Frank- '
. fort on the Main. This is not a J%pulsory continuation school,
. - but apprentices with approved preparation may attend this school
- in satisfaction of their requxrement to attend a continuation school
. during apprenticeship. The courses outlined below are for such
- apprentices. - : .

. o ) INDUSTRIAL ARITHMETIC,

First year, (The student’s ninth school year.) ‘This course gives practice in calcu-
Jation with integers and fractions with applications to problems from industrial Life.
>+ Secand year. (The student’s tenth achool yeer.) A study is made of percentage and
puppliuﬁom, insurancy, taxes, partnership, alligation, and examples from statistics.
- rd yoar. (The: student's eleventh school ‘yesr.) - This cmxx:ﬂ includps problems
!mm tho imperial insunnce ordimmce, fire, life, and accident insurance; wages, dis- -

Aeoumlndgebnmgeometrymaybembmtuted for thelutcourae
‘MIV,MB,” “°-49. . '_ IAhryllnodcnldt. aw«b.dmhhrmkfunmlnh,p 12, .
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The following courses ! in mathematics, open to masters, assistants,

and apprentices, are also given in the Gewerbeschule in Frankfort on

the Main. Each courae is given two hours a week.
' ALoEERA,
L “Introduction to algebra. Addition, subtraction, multiplication.”

II. “Negative numbers, Division, Simple equations of the first degrev in onw N

unknown. Powers and square root.”

HI. “Review of powers, extension of the\?eory of roots, Equatiors of the first -

degree in several unknowns, Problems (eingeKleideto Aufgaben). Pure quadratics.”
IV. “Extension of the material treated in the third ‘course. Quadrat.c equations,
Powers with fractional and negative exponenta. Logarithms.”
’ ; ' oxoMxTRY.

1. “Plane geometry: The straight line and the angle. Congruence of surfaces. The
most important theorema concerning the triangle, parallelogram, and trapezium.’ -
I1. “The most important theerems concerning the éircle and constructions involving

the circle. Calculation of areas. Proportionality. The Pythagorean theorem and o

itsapplications. Problems of construction.”

III. “Theorems concerning similar triangles and quadrilatersls; Proportion

applied to the circloe. Regular polygons. Circumference and ares of the circle.
Solid geometry: Relations of points, lines, and planesin space.”
1V. *“The most important theorems of solid geometry. Calculation of surfaces and

" volumes,”

TRIGONOMETRY.

1. ““The trigonometrical functions. Practice in the use of logarithmic and trigo-
nometrical tables. Calculation of right angled and isoaceles triangles, and rectangles.
Bine theorgm. Cosine theorem, Tangent thecrem. Formulas for areas, Calcu-
lation of oblique triangles, '’ . : ¢ .

I1. “Goniometry. Sums and differences of functions. Problems from. practical
geometry (geodesy, building, construction of machines) as well as from mechanics and

hysics.” ‘ '
P MATHEMATICAL EXERCISES (MATHEMATISCHE OIU'NO“).

“Solution of problems from algebm,‘geometry, trigonometry, mechanics, chosen
according to the callings and previous preparation of the students.”’ ]

Nature of the instruction in mathematics.—The chapter entitled ?
‘“The method of the mathematical instruction in the industrial con-
tinuation schools,” in Band IV, Heft 5, of the German reports, gives
more attention to retommendations as to how mathematics should
be taught than to descriptions of actual conditions, although it gives
offfcial directions from different places. '

this chapter emphasis is placed upon the need of mental arith-

metic and of much practice in computation, the importance of clear,

concrete presentation, and upon the care that should be used in the

selection of practical problems, - -

‘‘The théory must be made clear to the student by simple method;sl.':.- .
that are adap’fed to his stage of development.! The mathematical
~ experiment must play an important réle in the continuation school.”

* 1 Lahrpline der stadt. Qewerbesshale in Franklurt am Main, p. . * Band IV, Halt §, p. 84,
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" “In the first place the student must learn to compute.” ' “In every
recitation period in arithmetic about 10 minutes should be given to
mental arithmetic.” It is not intended, however, that only mechani-
cal skill be developed. Emphasis is placed upon clear thinking. -

‘The courses of study outlined above will nge an idea of the topics

_ from which problems are taken.

~ The Berlin program  states that the study of algebra should
begin with the calculation of surfaces and volumes; that is, algebra
" should not be begun as an abstract science, but as an extension of
arithmetic. The German report recommends that algebra be begun
with the study of the equation and that the fundamental operations
. be developed by using thent in the solution of equations. Algebra is
to be considered only as & tool, and is to be developed from that point
of view.

‘Some schools attempt to make. the instruction in mathematics
more practical by giving courses called mathématische Ubungen. The
- outline of such a course, which is offered in the Gewerbeschule in
~ Frankfort on the Main, is given above.” The present writer attended
.8 recitation in this course. The students, about a dozen young men,
" were working on problems in different subjects—algcbra, geometry, °
mechanics. The toacher passed around the room, assisting and cor-
recting. The teaching was well done, and the problems seemed well
chosen. As the students were working independently of each other,
" each had an opportunity to make whatever progress he was able,
The exercise seemed to be a very valuable one. 0

The students in the continuation schools do little or no school work
~ outside of the classroom. Hence all of the solutions of problems, as
. well as the presentation of theory, must be.done in the classroom.
The problems are usually worked in notebooks and kept by the stu-
dents.

Preparation of teachers. ’—Pmssm is only beginning to attempt a
- solution of the problem of preparing teachers for the industrial con-

.. tinuation schools.” In 1913 there was opened in Charlottenburg a
* . gchool for the training of teachers for the industrial schools. Short

" courses for teachers and practical mechanics are given in different »
~ parts of the Kingdom. These courses usually consinue for 14 days,
- and the most of the time is given to the discussion of methods . of

-instruction:
In 1910 in the industrial conmnuat.xon schools of Prussm ‘of 499

'+ _teachers who were teaching full time, 362 were professmnal teachers

and 137 were practicing a trade; and of 14,823 who were teaching
part, tnhe, 12,337 were profemona.l tea.clfers md 2,486 were prac-




. South Germany is far sahead in the preparation of teachers for the
industrial schools. We will take as an example Baden. - .
In Baden! a position as a teacher in an industrial school can only

be obtained after passing a preliminary and a principal examination.

In order to be admitted to the preliminary examination, the candi- .

date must have completed a course equivalent to the. completion of

. the seventh year of a secopdary school (which means 10 years of

. schooling); and also the first three semesters of the course for indus-

trial teachers in the Baugewerkeschule in Carlsruhe; to be admitted

- ' {o the principal examination he must have kad one, or in some cases
two years of practice in a trade, and have completed the course of
three and one-half years for industrial teachers in the Baugewerke-
schule in’ Carlsruhe. The mathematics in this course includes:?
-Algebra through quadratic equations, arithmetical and geometrical
series, logarithms, compound interest and annuities, combinations,
the binomial theorem, and elements of maxima and minima; plane & -
solid, descriptive, and practical geometry; trigonometry, including
the solution of the general triangle and-applications; elements of .
analytical geometry; geometrical drawing; and mechanics. °

In the last two years there is one hour a week given to, introduc-

~ tion to the practice of teaching in industrial schools.

Some graduates of -the middle technical schools become teachers.
Thero is in Stuttgart a one-yoar course to prepare such persons for
teaching. Another source of teachers for the industrial schools is
the technical high school. -

Textbooks.—Books are rather generally used as sources for prob-
lems. Some of these texts are said to begood and to furnish material

” that is really vocational. = A list of texts is given in Band IV, Heft 5,

page 149. :
" TRADE SCHOOLS POR THE MBTAL INDUSTRIES.s _
TThese are schools with courses of two or three years. They differ
from continuation schools in that they give more theoretical instruc-
tion, occupy all of the student’s time, and in two or three years give
the apprentice the theoretical and practical instruction that a trade
demands. ‘‘The schools* are, in the proper use of the word, schools
for apprentices, as we find them in America, where the students get
thorough theoretical instruction along with their shop training.
They take the place at the same time of the apprenticeslip period
and the continuation school.” ) ‘ < ‘
As the stwtlents have only the preparation of the, Volksschule, the -
methods of instruction must be simple-and concrete as in the con-' .}

‘tinuation school. . o ..

!'Verordnungsblatt des grossherzoglichen Oberschulrats (1907), p. 147.  °

$ Grossherzoglich Badische Bangewerkeechule, Programm (1908-10), pp. 30-36.
9 Band IV, Heft 5, pp. 101-106. 0 o
¢ Ibid., p. 10L. ° -

o o . . 4
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_ 'The subject matter of the courses in mathematics is said to be
limited to the things that are most esseftial for the mechanic.

 The trade school in Schmalkalden !.offers the following courses in
mathematics. This school gives a coube of two years.

Arithmetic. (Two hours a week the first year, one hour a week the second year, ) .
" (The student’s ninth and tenth school years.) This includes a review of the funda-
mental operations with integers and fractions and applications to technical problems;
units of money, weight, and volume; simple and compound rule of three; percentage,
interest, discount, alligation; insurance; commercial paper. D oo
Five hours 8 week the first year are given to the following subjects: )
Algebra.  Algebra through quadretica with many problems particular attention
being given to the use of formulas. . - .
Geometry. This includes the elementary notions ok plane geometry so far as they
are important for the trade instruction or for practice; applications which involve
t.he calculation of surfaces, volumes, weights, and the use of tables,
" Trigonometry. ‘Thia includes the trigonometrical funcnons and the solution of the

"

right mangle
A course in elementary mechanica is given three hours a week for one and one-half
Yyears, . ..

FACTORY SCHOOLS (WBRKSCHULBN)J’ °

The Werkschulen are schools maintained by various industries for

the purposc of furnishing thooretical and practical instruction to

- their apprentices and other employees. In 1910 thére were 75 such

. schools, with 7,647 students. ;

There are many varieties of these schools as to the grade and the

- - nhture of the instruction. The most:of them belong to & group “in

which is given along with general practical education, comprehensxve
trade instruction.”

' The courses * outlined ‘below are those for the machine makers in
the Werkschule of the firm of Ludw. Ldwe & Co., in Berlin. .The
~length of the apprentnceehxp of the machine makers is four years,

- and there are courses in the Werkschule corresponding to each of
these years which the apprentnces must aftend. .

e CLASS LI, -

~ Arithmetic. (One hour.) This.includes a review-of the fundamental operations,®
with applications to cost of materials, wages, savings, and insurance,
Geometry. (Omne hour) This deals mainly with theorems concerning triangles
and quadnlatenla and with constructions,

» o e

CLARS LI,

Arithmetic (One hour.) There is & review of decimal fractions and the metric sys- .
. tem, and then a study of such topics as interest, wages, expenses, cost and transpor-

* tation ¢f material, and the size, lighting, heating, and ventilatioa of the workroom.,
Gmutry (One hour.) This course includes theorems concemmg the cucle
areas of polygons, and the Pythagotean theorem., . :
- Algebra.. (One hour.) The fundamental operations, o . "

1Band IV, Heft 5, pp. 103408, . tIbid,pp. 4066 - 210K, py. 19, 00. .
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Gemmtry The number of hours is not given. The principal topics are the areas of

.quadrilaterals, pmportxon, divigion of a line mto proportional parts, and uumlnr

figures.

‘dlgebra. The number of hours is not given. This includes a atudy of imcnons,'_

proportion and its applications, equations of tho first degree, powers, square root,
irrational ‘nd imaginary numbers, equations of the second degree in one unknown,
and applications of theso topivs to practical problems, .

RELEKTA. *

wetic and algebra. The number of hours is not given. This is a course in
practical calculation and the application of formulaa. :

BVENING AND SUNDAY CLASSES FOh ARTISANS.

The trgdo schools so fur discussed havo been for apprentices. The
ovening and Sunday classes now under discussion are for men who
hgve finished their apprenticeship and wish to extend the lines of
instruction started in the continuation school. In the small cities
these classes may be connected with the continuatipn schools, but in
the larger cities they will generally be- in sepa.ra.te Zhools or be con-
nected with middle technical schools.

The student, can generally choose whatever course he desxres, pro-
vided he has the necessary preparation. The tuition is usually very
small. As to previous schooling, the student will, as .a rule, have
completcd an eight-year course in the Volksschule and a three-year
course in the continuation school.

The methods of instruction aroe uimlnr to thOse of the continuation

school.
The courses outlined bolow are oﬂ'orod in the 1 andwerkerschule in
Berlin.? Each course seems to be onc-half a year in length.

Arithmetic. (Four hours a week.) There is a review of common and decimal frac-
tious with applicatious to business problems and to the calculation of areas and vol-
umes. The more advanced students aro’ gu cn proUlems from the trades and the use
of mathematical tables.

Algebra. (Three successivo courses, each two lours a week. y First course: The
fundamental operations and easy equations of the first degree. Second course: Equa-

tions of the first degree, with one or morp unknowns, positive integral powers, square’.

roota. Third course: Powers, roots, equations of the second degree, logarithms.

Geometry. (Three successive coiirses, each two hours u week.) First course: Plane

geometrv—triangle; parallelogram, and circle. Second course: Similar polygons and

calculationi of areas. ’l'hnd course: Lines and planes; solide, their surfaces and

volumes.
Trigonometry. (Two hours a week.) This includes a study of trigonometrical func-
tions and the calculation of the areas of plane figures.

Higher mathematics. (Two hours a week Lo each course.) First course: Introduc- _

tion to analytical geometry, differential and integral calculus.

Mathematical exercises. These are courses which take up the solution of problems -
from mathematics, phymcs, meclmmcs, and the mathematical t.reatment ol problems ]
from practice. 207 &4

1 Bsnd IV, nm s; PPp. 106-125. *Ibid., pp. 118, uo.' , e
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[ . . L
. Geometrical drawing. (Four hours & week.) This is an elementary course in this
- mbject. . o
Projection. (Four hours a week.) - This includes the representations of solids in
vairious poeitions, plane and curved sections of solids, and simple cases of the inter-
sections of solids. o .
Projective geometry. (Four hours a week.) This is a course in the fundamentals of

! projective geometry with applications. :

MIDDLB TECHNICAL SCHOOLS.

s  Organization and aim.—There is a great variety of middle technical
schools in Germany, and the report states that only certain typical
ones are chosen for discussion.

Of the middle technical schools, some aro State, some are private,
and some are municipal schools. o B{(—‘

These schools prepare their students to take such positions
heads of technical industries, officials in tochnical bureaus snd in tech-
nical departments of the Government, and industrial enginoers.? The

ater part of the graduates go into privato industry.3 '

Tuition is charged in these schools.

The official programs of Prussia, Hamburg, Nuremburg, and Wurz-
biirg provide for a course of four half'years; those of Bremen, Carls:
ruhe, and Stuttgart, five; and that of Strassburg, throee. _

Entrance requirements.*—The entrance requiremonts are, as a rule,
the following: The student must have the certificato for one “year.
military, service or have completed a certain c¢lass in a secondary
school; or have completed the Volksschule and a preparatory class
in the middle technical school; or take an ontrance examination
which includes the clpments of mathematics and science and free-
hand drawing. In all cases one or two years of practical shopwork
is required. o '

The students * who have the certificate for one-year wilitary service
usually have as mathematical preparation algebra through quadratic
equations, and. plane geomotry, including similar figures and the cir-
clo, Some of them have studied logarithms, plane trigonometry,
incjuding the solution of the right triangle, and the calculation of the
surfaces and volumes of the simpler solids. -

The other group of students,® those coming from the Volksschule,
have had, as a rulo, longer practice in the shop and have had consid- f
erable technical arithmetic in the continuation school. The elements
of algebra and geometry are taught in some of the Volksschulen,and,
a8 wo have seen, there are usually courses in algebra and geometry’
offered in the continuation schools. In certain middle technical . -

+* 1 Dermath. Unterricht an den deutschen mitileren Fachschulen der Masthinantndustrle, by Dr. Hainrich
e mmu. ,:_dubmdlv,'ﬂenloftbo'cmlupor& MMWMHBMIV,MI.
Hyok - 8 Ib! P2 - e ’ .

] :,mn.:p. . '

. 4Ibid,, p. .
s Ibid., p. 8.
v,
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‘preparatory class, und in other schools the students from the Volks-

* put into a position to.be able to attack and solve the problems that.

. ods of instruction must be determined by thisend. It does not follow,

-offer courses in the calculua. The follbwing courses* are given in the Royal Maschin- -

GERMANY, - o &
schools the students coming from the Volksschulen must go into a

schulen and those from the secondary schools are put into separate
classes.

Aim of the instruction in mathematics. —Mathemamcs‘ is regarded
throughout as a tool. It is simply to furnish the knowledge neces-
sary for the solution of technical problems. The student must be

he will meet in his work. The choice of subject matter and of meth-

however, that the instruction is to be purely formal.

“The highest and most important aim of the teaching of mathe-
matics in the technical school will always be to bring up the student
to_that powsar and maturity of thought necessary to recognize the
quantitativo relations affecting the solution of a given practical

problem.’?
COURSE OF BTUDY IN MATHEMATICS.

The course of study of the Prussian Higher Maschinenbauschulen
is given as an example.* The courses in the other technical Fach-
schulen are said to agree with this in the main.- Out of 170 week-
hours of instructipn, 18 are given to pure mathematics.

1. Algebr i: Powem, mooty, logarithms, equations of the finst dngree in one or more
unknowns, oxptmonllal equations, equations of the second degree in oue.or mgQre
unknowns, -arithmetical and geometrical series, compound interest and annuitios,
convergent und divergent reries=binomial theviem for integrl, poeitive, negative
and fractional cxponents, exponentml and logarithmic series, natural logarithms,
maxima and mlmma graphical solutions of numenml equntlom- other methods of |
!\ppmxnmll(m

“1L. P’lane geometry:* The most important |hcorcms and c«)m-trmtmm« of elemen-
tary geometry; theory of the cirele, calculation of the areas of po]ygnnu and the circle,
proportions in polygons and in the circle, problems of construction.’ :

“111. Trigonometry: The trigonometrical functions and their relations, use of trigo-
nometrical tables, jcaleulations of triangles, quadrilaterals, and regular polygons.”

“IV. Solid geometry: Lines and plancs in epace, the trihedrl angle, the regular

solids, volume and surface of the prism, pymamid, cylinder, cone, sphere, frustums,
portions of the sphere. and general methods for the.caleulation of volumes: Guldin’s
rule, Simpeon’s rule, applications (o the calculation of volumes and weighta.”

“Y. Theory of curves: Introduction to codrdinate geometry, the straight line,
transformation of coordinates, the equations of the circle, cllipse, and hyperbola
the equations uf their tangents and normals, particular properties of the conic rections,
conjugate diameters, asymtotes, quadrature of the pambola, ellipse aml hyperbola,
Simpeon’s rule, parabolas of higher order, cyclo:ds curvaturo of curves.’

Courses in mechanics and descnpti‘ve geometry are also offered. Certain schools

enbauschulen in Cologne. o

t Band IV, Heft 1,p. 33, g
»Ibid., p. 87 '
$Ibid., p. 42. '
¢ Progmmm der K&ﬂglldzen v anlnlxten lluchinenh‘uaehtﬂen su Ciln, 1912, pp. 23-96.
. \ . ,
a o
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Descriptive geownetry. (Ten hours a weok, the firet half year.)

Calculus. (Two hours a week, the second half year.) N ’

Mechanies. (@) (8ix hours a week, the first half year.); (d) (8ix hours a week, the
second half year); (¢) (Six hours a week, the third half year.) _

. Nature of the instruetion.—In discussing the teaching of applied
mathematics Ott! says that there are two methods used, the lecture
method, brought from the university, and the heuristic method,
which is used in the elementary.and secondary schools. The lec-
ture method, pure and simple, is thought not to be a proper method
for students with the preparation of those in the middle technical

“8chools. Because of lack of time, and because the greater part of
the material in applied mathematics can not be worked out by ques-
tion and answer, a purely heuristic method can not be used. Hence

_ the method generally used is a combination of lecturing with ques-
tions and answers, _ :

Along with the discussion of theory exercises are given, which
are solved in the classroom and copied in the notebooks. Not infre-

- quently the class exercise ext,emﬁa through .two 45 or 50 minute
periods. In many cases the students are in the classrcom or the
workshop practically all day. Hence there is little opportunity for
outside study, and all theory as well as applications mus: be worked
out in the classroom.’ _

The reports recommend that the presentation of theory be made
simple and concrete, and be reenforced by many examples. While -

+the students must know and understand the fundamental theorems,
it is not thought necessary that all the formal proofs be given. Itis
recommended that, in applied mathematics at least, use be made of
models and other similar aids. - .

‘““We have pointed out that there must be developed first of all in
the technical school skill and ability to do.”? This aim determines
the choice of subject matter and of method. It is said that in the
choice of subject matter the only question to be raised is, *“What
parts of mathematics are necessary or important for the study of
technology, and moreover can be taught in an élementary way suit-
able to the development of the student?”” ‘“What the technologist
can not use will be unhesitatingly omitted.”

‘Methods of approximation form an important topic in mathe-
matics, as these often give the best methods for the solution of

. problems, both because of brevity and because the limited mathe-
matical knowledge of the students makes it impossible to develop a
.. .complete theoretical treatment. _ o
1" " 1 Die angewandte Mathamatik an den deutachen mittleren Fechachulen dor Maschinenitidustrie, by
.- Dipl—Ing. Karl Ott, p. 6. Thists Band IV, Heft 3 of the German Rapart,

"9 Band IV, Heft1,p. 38, - I !
oInid, p. 4.

*
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Grinbaum! criticizes the teaching of algebra for not doing more
with the notion of a function, which is of great importance in applied
mathematics.

Graphical methods have at. present. and have had for a long time,
an important place in the teaching of mathematlcs in the middle
technical schools.

The slide rule is much used in some institutions, but apparently
not much used in others. _

Preparation of teachers.—In speaklng of the instruction in apphed
mathematics, Ott says:? “At present the instruction in this field is
with m(-reasmgly few excoptions in the hands of engineers, and
there appears to he no prospect that this condition will be essent.l&lly
changed.” '

The pmportlon of engineers among the teachers of pure mathe-
matics is probably not so great, as Grinbaum says that the qilestion  *
of the course of preparation for the teachers in the technical achools
is not settled.’ At present the instruction in pure mathematics is
given by engineers and mathematicians. The first may lack theo-
retical preparation and good methods of instruction, and the second
may be deficient in technical knowledge and evcperionce There has -
been some discussion of special instruction in the technical high
schools for teachers in the middle technical schools, and also' of
requiring a year of practice teaching; but present opmlon is not in

“favor of these movements.*

Books.—There is no lack of texts in mathematics for the middle

‘technical schools, and they are of various grades of excellence as to

=~ presentation of theory and choice of problems® Many of these
books show the influence of the secondary schools. In not a few
cases the books prepared for the technical schools are merely revisions
-of books written for the secondary schools, and contain more than is
necessary of the purely formal exercises of the old books, as well as .
large numbers of conventlonal problems that have no ' technical

applications.
NAVIGATION SCHOOLS.®
0r§a1\tization.—The report on the navigation schools has to do
with the schools which prepare pilots and seamen for ocean naviga-°
tion. '

P

1 Band IV, Helt 1, p. 68,
1 Band IV, Helt 2, p. 2¢.
1 » Band IV, Heft 1, p. 3. _ ]

’ 4Tbid., p. 99, . e . ) ' -

¢ Ibid,, pp. 50-85, ’ : .

¢ Der mathematischo gnmlcht an den d han Navigath huien, by Dr. C. Behilling and Dr.
H. Moldau., Thisis Band IV, Helt 4, of the Garman Reports. Referred to hereafter as Band 1V, Heft 4.

« 90987°—15——4 -
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When the report was written (1911) there were 18 such schools?
in Germany, of which 12 were in Prussia, 1 in Oldenburg, 2 in Meck-
lenburg, and 1 in each of thé Hanseatic cities of Hamburg, Bremen,
and Lubeck. All of thesd are State schools, except one in Meck-
lenburg, which is under the control of the city in which it is located.
There are, furthermore, 6 Prussian preparatory navigation schools.

« There are no private navigation schools, properly speaking, but some
candidatus do get their preparation for taking the seaman’s exam- .
ination from private sources.

Asm of the schools.—The chief aim of the schools seems to be to
prepare for examinations the. pilots and seamen who will engage in
ocean navigation. The following outline of the requirements for
these examinations shows what is, apparontly, the extent of the
mathematical instruction.

A}

COURBE OF STUDY IN MATHEMATICS.? ~

Algebra. The examination covers the fundamental operations in arithmetic with
common and decimal fnctlona, equn!.:ons of the first degree, powars, roots, and
logarithma.

Plane geometry. This mcludea the simpler theorems about angles, congruence,
similarity, and equality of polygons, the simpler theorems about the circle, aimplo
constructions, and easy computation of areas.

Solid geometry. This includes the aimpler thesrems about lines and planes in
space, and about the sphore and spherical triangles; and the computation of the

- volumes of prisms, cylinders, and caaks, and of the ship’e hold by Simpeon’s rule.

Plane trigonometry. This covers tho simplest relations of tho trigonometrical func-
tions and the aolutions of triangles.

Spherical trigonometry. (Required only of seamen anf grosser Fakrl.) This mcludos
" the solution of spherical trianglea.

Methods of teaching.—The authors of the report would have the
geometry * made intuitional as far as possible, proving only those
-important theorems which do not appear at once evident. There
should be many applications to' nautical problems. The rules for
the computation of areas should be taught in the simplest concrete

. way.

The trigonometry seems to be taught much as in other schools,
except that the develdpment is simpler, and special emphasis is
placed on the parts which are of the greatest importance to navi-

“In oontrast to the technical schools, drawing and methods of

""" graghical solution are in the background in the navigation schools.’ ¢
-~ - The reasons glven are that the studenta in' the navigation schools

f

i 'BdeV,Boﬁdtp.lf A
. 2 Iudd,, pp. 10-13, ’
Olbld.,pp.a&l.
1Ihid., p. 43
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lack previous practice in drawmg and that conditions on bu:ard in
small, poorly lighted cabins are not favorable to accurate drawing.

It seems that little is done with the notion of & functiun except in
trigonometry. The authors of the report favor a more extended use
of this idea, and give some examples the solution of which would bé
simplified by its use. .

Preparation of teachers.—*‘To-dny ' the question of the preparation
of the teachers for the navigation achools has not found a thoroughly
satisfactory answer..! The problem is to get teachers with the
proper academic and practical training; and because of the amall
number of teachers in navigation schools, there is no prospect that
a university or technical school will take up the problem of prepa.nng
these teachers.

In the schools outside of Prussia part of tho teachers are academ-
ically prepared and part are scamen. In general, the first class have
‘had experience of a year or more in navigation and ‘the second have
received their mathematical preparation by private study or by
attending a university or technical high school.

‘“In the Prussian navigation schools there are employed at present,
besides 3 directors, 29 navigation-school teachers, 17 preparatory-
~ school teachers, and 5 candidates. It is a general principle here that
there will be given positions as teachers only former seamen who
have passed tho examingtion for pilots and sailors auf grosser Faknt.
There are no further requircments as to achool preparation.” *

An examination is generally hecessary before a posmon a8 teucher
in a navigation school can be obtained.

Ezaminations.—As is mentioned above, the students attend the
navigation schools to prepare for the nautical examinations. Since
1870 these examinations have been uniform in the German Empire.
They have also, according to the repnrt, become stereotyped, and are
critivized by many teachers in the navigation schools, who say that
before 1870 tho schools were interested in teaching the students some-
thing, but now are forced to prepare the students to pass the examina-
tions. ‘‘1f, however, this criticism can not be truly denied, yet there
is no doubt that on the whole the mtroductxon of the new system
of examinations has & good influence on the preparation of the -
German seamen.” * _

_ Books.—In many schools no books are used. In some schools
. Aufgabensammlungen or Letlfaden that are specmlly prepared for the
navigation schools are used.

Modern tendencies.—Therp is some discussion of the question of -
requiring attendance of the mmgatxon schools from those who take
the nautical examinations.

i1Band IV, Heft &, p. &. ‘o, p. 8. ST, p. 1T,

ey AR TR S I AL T AR TR s




'ﬁm authors of. the report vmh 'y ohange in the exmmmons,
thst they will not be so_stereotyped, and- so that they will require
,,more thorough preparation on the part of the candidates.
improvements in ship construction and equxpment and -

the use -of modern instruments also, require changes in the school
mstrucmon '

‘4. _© . GREAT BRITAIN.

‘Some of the most noteworthy work that has been done in recent
yesrs in the improvement of the teaching of mathematics, especially
in technical schools, has been done in. England. The effect of this

. work has been felt in many other countries. The reports of the British
Subgcommission do not, however, give a sufficiently detailed account
of the teaching of mathematics in the vocational schools tv make it

¢ possible to discuss the subject here for Great Britain as is done for-
other countries;” But it has been thought useful to give such an
account of present tendencies as is furnished by the ‘‘Memorandum

lished by .the board.of education. .

This memoranduni does not attempt to give an account of present
conditions.. Its aim ‘may be. seen in t.he followmg extract from the
prefatory note.!

The following. memarandum has been dmwu up with the object of furnishing sug-
gestions to teachern and argandzers of schools which provide evening classes in mechan-
ical and electrical engineering. It is not in the least intended to 18y down a.scheme
of instruction suitable for universal apphcnuon, it is obviously nocéeeary and-desirable
that there should be great vnriety botli in methods of teaclung and in jzation to

different areas. Further, the last thing which the board desires in making these or
-any other suggestions is to fetter the liberty of the teachers or discourage mdxvndunhty
- inteaching. The objectof the memorandum issimply to assist teachers and organizers
...~ .to work out for themselves the achemen of instruction best sulwd to the conditions of
. thelr clamses.
- - The memoraiduin has been prepared by a numtber of the board’s inspectors, many
.. " .of whom have had recent experiénce as teachers, .
Organdsation.—A complete curriculum 2 of evening instruction falls naturally into
three stages, which may for administrative purposes be classified a follows: (a) ’I‘he
junilr course; (b) thé senior course; (c).the advanced course.

boys who. leave. the public elemeéntary schools at the age of 14. It°
.gives a general preparatlon for technical coutses of all types, in par-

" ticuldr for .the genior” course, and oompmee mstrucmop in mathe-
mp)ties,dnwing scienge; sitd English. -

At is. assumed- that all stutlents entermg 'y semor course lmve had

the’ eqnivdont of the ]umor course. The senior course normally

on the Teaching of Engineering in Evening Technical Schools,” pub- .

 meet the needs of different types of students and the varying industrial itions of .

The junior course usually occupies two years and is mtended for '

.
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occupies g penod of not less t.ha.n three years, thh attend&nce of

three evenings a week.
The advanced course includes work of & moro advanced and special-
xzed character and normally extends over at least two years.

For purposes of administration it is convenient to spesk of a major

course and & minor course. A major course will usually extend over
not less than four years and will include senior and advanced courses,
A minor course will probably be completed in two ‘or three years, so
that it will often consist of a senior course only.

“The present ! memorandum deals in detail with the engmeenng.

courses which are subsequent to the junior course.”
Nature of the instruction.—The minor course is intended pnmtmly
to help workers to a more . mtelhgent understanding of their craft.

£ D a7 e '
AL e

- (mnu‘ nm’rnn PR . ]

The practical side of the instruction is the important one. It is de- .

sirable, but not necessary, that the teachers have technical training.
The major course is intended for persons: who expect to becoms

‘foremen, designers, heads of departments, and the like. ““Its? cur-

riculum will center around the scientific basis of engmeenpg and will
include' the trammg m mathematics and drawing which is necessary,
for sound - progress.” ‘Teachers in the advanced course will be
specialists in one or other of the branches into which engineering is
divided and will probably ¢ofine themselves to their special subjects.”

The work of the first throe years [subsequent to the junior- course] may be planned
on lines which are generally similar for éich year, While the later treatment will
usually be on more specialized lines.

In each of the earlier years the work should be orgmimd to include the treﬂment
of & number of branches or aspects of the subjects, which may be roughly claseified
88 follows: (i) Mensuration; (ii) manipulation of algebraic expreesions, evaluation
of formulee and solution of equations; (iii) the ides of functionality or the 'dependenco

of one quantity upon another, and the use of graphs; (iv) mgonometry, (v) varig-

tion of functions leading up to the calculus.
The aim of teaching should be to develop a habit of deahng quantitat.ively with
objects and physical phenomens, and. of expressing the results symbolically
and in graphical form; alsd to impart the power to interpret the relat.mnahlp between
Quantities when so expremed

COURSE OF STUDY IN MATHEMATICS.?

‘ BENIOR mum FIRAT YEAR. (THE STUDENT'S ELEVENTH SCHOOL Y'IAI)

(a) “Ariihmetic and mensuration, Rovxew of the work ol the junior coum Rules for .

aress and volumes. Checks.
(b) Logarithms. . Use of common thma.

(¢) Measurement of angles. Notion of an augle. Construction of .nglea with rulee:
and compames. Radian. ‘Sine, cosine, and tangent defined and compntad from
measitements. Varlation and grtyhs of tlwae hmctions hom 0° to 90°. Solutionl a,

of right. trisngles.

(d)@mﬂw mmngmmounqmungm. bytheunofﬂumidmllm', .

: anhaof statistics and of familiar functiohs, .
. TR -
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 (¢) Algebra. . Solution of simple equations in cne-or two unknowna, Pactoring.
8bnple examples in indices, and*much practice in simplitying expressions and in
wolving formulas for any letter involved. . o '

(f) Slope of @ curve. The notion of the glope of a curve and its measurement.

(9) Practical work. The use of rulers; scales, micrometers, calipers; planimeter,

spring balances, and weighing acales. Much measuring of . the usual geometrical

solida and of such objects as. washers, rings, plates, disks, wires, bars, rods, pipes,
and chort léngtlis of stangard rolled sectiona, Drawing to acale.

" SENIOR COURAK. SRGOND YEAR. (THE STUDENT'S TWELFTH S8CHOOL, YEAR,) -

f  (a) Menwuration, More advanced work. Irregular plane and solid figures,
() Slide rule.

" (¢) Logarithma. B '
(d) Trigonometry. i lution of triangles by reducing. them to sums or
differences of right triangled. - Projections of lines and surfaces.

_(¢) Vectors. Introduction, and simple examples in addition and subtraction. )

(/) Algebra. Review and extension of the work of the previous year. Quadratic
equations. Simple exercises'in the graphical solution of equations. '

" (9) Graphs. “More practice in plotting graphs should be given. . This should

“Joad to exercises involving interpolition, the calculation of average rates of increase,

the determination of areas, maxima and rainima values, the finding of probable laws

X varylng quantities, and the solution of equations.”’ C
(A) Calewlus. The notion of a derivative with simple examples.

ADVANCED foﬁln.' FIRST YEAR. (THE STUDENT'S TRIRTEENTH 5CHOOL YEAR.)

(a) Mensuration. *More advanced work may be taken in mensuration, including
the thecrems of Guldinus, and & number of exercis‘ on the areas-and volumes should
be given.” . .

-+ (b) Trigonometry. Trigonometric functions for any angle, the most useful formulas,
- snd the solution of triangles. '
(c). Algebra. ““The work in algebra may include further exercises in the solution
of quadratic equations, and the roota of such equations; further practice in manipu-
. Iating expresmions .containing indices; the simplification of fractional expressions;
products of binomial ‘expressions, including the consideration of approximatiopa.”
(d) Graphs. Plotting of certain useful typegof curves such s pus=constant, y=aebz,
y=a &in (z+c), y=a 6in (z+c)+d sin (z4¢). . ,
(¢) Calculus. The notion of a derivative, and of an indefinite and a definite integral,
aod simple applications. Much care is to be taken to make the ideas clear.

ADVANCED COURSE., SECOND YRAR, (THR ATODENT’S YOURTEENTH SCHOOL TEAR.)

" . (a) General. The greater part of the time may be spent on the calculus andits
. spplications, and some time on exercises. in the binomial theorem and with trigono-
-+ metric formulas, : ,

v (0) Differential calculus. * Diffarential coefBiciénts for standard functions; differ-

‘entistion of products and quotients of functions and of the functions of a function;

. partial differentiation; Taylor's and Maclaurin’s theorems; exponential, logarithmic,
. and Fourier's series and their applications; curvature; construction of curves from
[ Mwofdope ' ; S AR
. (c) Integral calewlus. *Standard integrals; integration by*parts and by subetitu- -
. tion; graphical methods of Aintegration; simple differential equations.”
... iAd). Bngineering applications.” **It ia recommended that the teacher of mathetnatics

: ‘with:the teacher. of engineering:and that spplications of the - calculus be
:made o' sch topics as areas, volumes, velocities, erations, vibrations, centers
%4 of premsure, couters of gravity, monienta of irertia, thbory of beams, thermodynsmics,
#ad problems in electrical engineering” . - o o
«#): Plane analytical geometry, - 1t time permita,’ it ia recommended that the equa-
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HOLLAND. s
COMMERCIAL AND INDUSTRIAL SCHOOLS - R

" The lower and middle vocb.tlona.l schools dlscussed in the report
from Holland ! are the  Burgeravondscholen,” the vocational schools  .%
(écoles professionelles), schools of design (6coles de dessin), technical 3
schools, and. vocational schools for girls. The first three kinds have
the same course of study in'mathematics and can be considered to-
gethen. There is little or no instruction in mat.hemat.ws in the schools
for girls.

. ‘ -
BURGEBRAVONDSCHOLEN, SCHOOLS OF DESIGN, VOCATIONAL SCHOOLS, AND
' TBCHP’ICAL SCHOOLS.

Organization. —The Burgeravondscholen are evenmg schools organ-

»ized by the communes, but in some cases partmlly supported and.

supervised by the Government. Their aim is to give theoretical - -

instruction to persons going. into commerce and industry. The =~ :

course is from two to four years in length, with from 6 to 12 or 15
urs of instruction a week.

Schedule of hours per week of a Burgeravondschole of four years.

Free- .| Techni- P .
Mathe- Mechan- :
: hand ) cslldn'w- matica, | PhYsics. . | Duteh. v

L2 21
-3

-1 1 8

- ) 00

“For the most purt there are no examinations for admission to
these schools.?- A declaration by the head of the primary school that
the student has followed the primary instruction with success is suffi- -
cient.” This statement apphes nlso to the schools of desxgn and to
the vocational schools.

The schools of design are “in the main the same as the Burgera-
vondscholen;* the course of study is from three to five years in_
length and from 8 to 15 hours of instruction are given a week.” The
most of these schools have been founded by private societies, but in =
gome communes there are schools of this kind wlnch receive some :
support from the State or the Province. P

The vocational and. technical schools give both theoretica.l and- R
practical instruction. The most of these schools give a course of -
three years ‘with from 40 to 44 hours of ipstruction a ‘week. Thm-;

- tRapport sur I'Ennlmmmt m'hdmthm dans’ leg Pmna, publl‘ par h am-Gomml-lu

nationals, pp. ll-ﬂ nmmmumm )
sIbid., p. 20.

i 'nﬂd.,p 14, '
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~achools sre in session throughout the year, except five or six weeks.

" The following schedule of hours a week is given.

Schedule of hours per week of vocational and technical schools.

Cotand” | reaand .l(ath' .| Fhysles
Classes. Practice. an Lo Duteh, and
o * | technical | drawing. mattos, )
o ‘drawing. o mechanies.
4 b 9 4 4 2 1
Beoond............cceuuu...n.. ‘28 8 3 3 3 2
Thind, 2110 7 8 s s 1 2

COURSE OF STUDY IN MATHEMATICS.?

The following is the work usually given ifi the vocational schools

and in the Burgeravondscholen:

Arithmetic. (Firet year.) The subjects studied include the fundamental opera-
tions, the metric system, foreign weights und measures, ratio and proportion, percent-~
age, square root, and applications. .

- Algebra. (First year) Fundamental operations.
Becond year. Review of the fundamental operations and equations of the first

degree in one unknown.

Third year, Linear equations in on unknowns and the solution of problems.
Geometry. (First year.) Rectilinear figures, areas, similar figures, and problems.
" Becond year. The circle, regular polygons, the ellipse; planes, and regular poly-
hedrons. - =
- Third year. Prisms, pyramids, cylinders, cones, sphere; calculation of surfaces and

volumes,

Mechanics. (Third year) Elementary mechanics. )
- Descriptive geometry. *““In the teaching of that branch we make as many applications

- @8 posible, relating them to the specialty of the student.””* Many of the purely

mathematical examples of the books are “discarded and practical applications are
substituted. <

.- Methods of instruction.—The above outline of the work in mathe-
matics shows no distinctly vocational material. The examination

" questions given in the report as examples of those given at the con-

clusion of the course in the Burgeravondscholen are of the usual text-

_In some schools models are used in the instruction.. As most of
the teachers of mathematics come from ‘the elementary schools, the
methods of instruction of those schools are probably used in the

vocational schools. There appears to be a tendency to make the
“* instruction more practical, and, in particular, to unify the theoretical

‘developmerit of & topic and its vocational applications.
 Preparation of teachers.—Some of the teachers are engineers, but

omost of thém are elementary school teachers.

~ 'Rappoet, p. 18, ©tInid,pp.1s,19. - I, p. 1.
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KOLLAND
e MIDDLB TECHNICAL INS‘I‘RUC‘I'ION

“By middle technical instruction is meant that which is fiecessary
for those who are to be the intermediaries between the employer, the
engmeer, etc., and the worker.”* Instruction of this kind in some
trades is given in certain Burgeravondscholen. There is but one

school devoted entirely to middle technical instruction, the middle

technical school of Amsterdam, which at the time the report was
written was being reorganizeds The courses in ‘thig- school are
specially for machinists, electricians, and in general, for those who are

to be engaged in the met,a.l industries. No course of study is glven~

for this school. :
. It is said that a mlddle school for archltects will soon be opened
in Ut.recht
NAVIOATION SCHOOLS L

. Three such schools are named, two in Amsterdam\ apd one in

Rotterdam. The entrance requirements for one school are the same
as for the fourth year, and for the other two the same as for the

second year of the middle school, thus requiring respectively nine
and seven years of previous schooling. The age of entrance is from
14 to 17 years, except that in the case of candidates for positions as
pilots there is no age limit, and they need have only an elementary
school education (six years of schoohng)

° Aim of the instruction.—The aim of these schools is to educate

captains, ‘officers, and pilots for the merchant marine, and masgers -

and pilots of fishing vessels. ‘‘The teaching of mathematics has a
tendency essentmlly practical.”s ' \

munsz OP ATUDY IN MATHEMATICS.

Thirteen hours a week are given to mathematics and the sciences
of navigation, and two hours a week to physics in each of the two
years. :

'lm YEAR.

Plane trigonometry. This course includes the elementa of plsne tngonometry with
some applications to practical geometrical problems
Solid geomeiry. Enough of solid geometry is studied to enable the student to com-

pute volumes, and to understand spherical trigpnometry and the cobrdinate systems -

of astronomy.

8pherical trigonometry. This course includes the solution of sphencs! trianglesand .

applications to problems of navigation,
. Analytical geometry. The elementary properties of conics are studied.

+ Navigation. In this course are taken up the usual froblems of mwigahon, mcb u
calculation of direction and distance, detenninnuon of the phce from observstioh,

~ aud navigation along a great circlé.

' Repport,p. 1. . 31Ibid., pp. 33-37. -xbu..p.-u. . 4Ibid.,pp, 4,38
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Aatmnomy and navigation. This course includes the following: Determmauon of
time and place at sea; influence of errors of observation; instruments of mv:gatlon,
compass vmaﬂom, tides.

Eraminationis.—Thé examinations for pilots for ocean navigation
oover about the material given above in anthmetlc, algebra, geome-
try, trigonometry, astronomy, and navxgatlon

SCHOOLS FOR FISHERMBEN.

There are schools for fishermen which are more elementa.ry than
the schools of navigation jusy mentioned. ‘“As to thée schools for .
fishermen, they are of very recent date! The students in these
schools have generally only the education of the elementary schools,
which is such that the instruction in mathematics and navigation
must be very simple.”’ .

HUNGARY. )
HIGHER COMMERCIAL SCHOOLS.?

Organization and aim.—In the year 1911-12 there were 51 of thesa
" schools, of which 20 were supportoed by the State, 11 by societies, 15
by cities, 3 by religious denominations, and 2 by private parties.
Five of these schools are for girls. Students are admitted if they Lave
completed the fourth year of a Gymnasium, Realschule, or a Birger-
schule, and are 14 or 15 years of age. The course is 3 years in length.
The completion of the course in a higher commercial school admits
the student to a ‘maturity- examination, the certificate from which
gives the right of one-year volunteer milita.ry service.

The particular problem of these schools is said to be the tra.mmg
a.nd educatlon of able tradesmen and commercial officials.

COURSE OF RTUDY IN MATHEMATICS,
~ The followmg is the schedule of hours a week p

" Hours per week in mathematm in higher oommerclal schools.

| Commer
Mathe-
Years. ofal arith- ’
- metic matics.
- ;‘::n%u (the student’s ninth achool year). .... 4 ?
year (the student’s tenth school ye-r) 3 2
Third year, (the student’s elount.h 80h00] year) 4 2

: An'thmtia The subject matter is said to be carefully chosen and to be practical
'No out.hno of the sub;ect mattér is given.

lmppm p. 87
--npqmummmm.nmmmm. by Inxl!.vund Samuet Bogyé, pp. &-1.
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HUNKGARY,

Algebra. The principal topics studied are equations of the first degree in one or
two unknowns, equations of the second degree, arithmetical and geometrical series,

fundamentals of life insurance.

. combinations, probability, compound interest, annuities, loans, lotteries, and the o

Geometry. Enough of geometry is taught 80 that the students_can compute the -

surfaces and the volumes of the simple solids.

Preparation of teachers.—Dissatisfaction is expressed with regard
to the teachers. Teachers of other subjects are often required to
teach the commercial arithmetic.

The preparatlon of the regular professors in the higher commercml
schools is usually made in a school for copamercial school professors

(Ha.ndelsschulprofessoren-Bﬂdungsa.nstalt) which is closely connected

with the commercial academy in Budapest.! .
Most of the students enter this school for commercial teachers
with the maturity certificate from a higher commercial sehool and

take a course of four years. Then follow examinations and one year

of practice teaching before a teacher’s certificate is granted. :
Recommendations for improving the instruction.—It is said that the

work in mathematics can not be done satisfactorily in the time now

given to it, and it is recommended that the course be extended to four

“years. If thlS extension is made, it is thought that the results of the

work in mathematics will be much improved.
INDUSTRIAL AND TRADE SCHOOLS.?

Organization.—The Hungarian report discusses two kinds of in-
dustrial schools, the hihere Gewerbeschulen, which will be called hére
“higher industrial schools,” and the gewerbliche Fachschulen, which
will be called “trade schools.”” When the report was written (1812)

- there were in Hungary 4 higher industrial schools and 21 trade
" schools. These schools are under the ministry of commerce.

These schools have similar aims. They have the problem of pre-
pa.nng skilled workmen and minor official for technical undertak-
ings.  The principal difference is that the gra.duates of the higher

nical officials, while the graduates of the trade schools find positions
as foremen and master workmen..

~schools have a better social position and become, in the main; tech- .

Entrance requirements.—In order to enter the higher industrial

school, the student must have finished the fourth class of a Mittle-
schule or of a Biirgerschule and have had one year's practice in his
chosen trade. The students are in general 16 yesrs old when they
enter the school.

. -lD«mnhmmnohovnmhnndmBmd.luchnhn,byl(umvund&mnanouo,»p 19,18,
_ 'Darnmh vnm:nunmammmmbmrm Dinki

o

‘In order to enter the trade school, the student must be 13 years Y
of age, and have completed the sixth year of & Volksschule or the = .
seconid year of a Mittelschule or of a Biirgerschule. :
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60 MATHEMATICS IN COMMERCIAL AND INDUSTRIAL SCHOOLS,
COURSE OF STUDY IN MATHEMATICS IN- THE HIGHER INDUSTRIAL 8CHOOLS.

" The following program is in force in the two schools in Budapest,
and the differences between it and. the programs in the other sch"a'o{lj
are noted. , .

-Algebra. 'The course included the fundamental operptions, equations of the firat
degree in one or more unknowns, powers and roots, logarithms, equations of the
second degree in one unknown, arithmetical and geometrical serics, compound in-
“terest and annuities. .

In both the other schools exponential equations are included; and the program’
of the school in Szeged contains also the binomial theorem, equations of the second
degree in more than one unknown, and approximate solutiona of equations of higher
Geéometry. The principal topics in plane geometry are the angle, _tria.ngles, the
principal properties of quadrilaterals, polygons, the circle, similar figures, and the
computation of the surfaces of polygons and the circle, o

The work in solid geometry includes {the principal properties and the computation

*_of the surfaces and volumes of the prism, pyramid, cylinder, cone, and sphere,

Trigonometry. This coursegives the fundamentals of goniometry and the solution
of triangles, g . . R

Constructive and descriptive geometry.- This course begins with a review of the ele- .
mentary constrictionsof plaiegeometry and goes so far as to include the representation
of the prism, pyramid, cylinder, cone, and sphere in different positions by orthogonal
projection and parallel perspective, and their development and plane sections. The
most important cases of the intersections of aolida are taken up. ’

COURRE OF STUDY IN MATHEMATICS IN THE TRADE B8CHOOLS,

° 'The official course of study for the trade schools ‘contains the
following work in mathematics. :
The following work is outlined for all the trade schools except

those for watchmakers and certain other highly skilled mechanicians

(Feinmechaniker): -

First year. (The student’s seventk school year.) (Two hours a ¥%eek.) The

course includes the fundamental operations with integers, cornmon fractions, decimal .

fractions, factoring, squares and square root, the metric syatem, and the finding of
areas and volumes.
Becond year. (The student's eighth school year.) (Two hours a week.) This
year the students study ratio, proportion and its use in the solution of problems, per--
- cerftage and its applications, partnership, alligation, and exchange. i
Third year. (The student’s ninth school year.) (One hour a week.) This i a

course in commercial arithmetic, including problems from industrial lite, exchange, .

discount, revenues, stocks, and bonda.
. The watchmakers and Feinmechaniker have the following courses:
First year. (The student's seventh school year.) (Four hours a ‘week.) Algebra

. #nd geometry. The course in algebra, which also includes a review of arithmetic,

-invelves a reviow of the fundamental operations with common and decimal fractions,
_ Powers and roots, equations ofthe first: degree in-one or more unknowns, smple and
" compound proportion, and the solution of practical problems.

..The principal topics studied in geometry are the measurement of lines and angles,
the congruency and similarity of - triangles, quadrilaterals, polygons, the circle, the
ollipse, sod spirale, 1 oyt -

L IS

R LA SV ) oy

=
&




O

ERIC

Aruitoxt provided by Eic:

=

A

ITALY.“

: Second year, (The student's exght.h school year.) (Two hours o week ) Algedra
and geometry. The subjects taken up in algebra are logarithms and their applications
to problems in watchmaking, and the solution of practical problems.

The course in geometry includee a study of the cube, prism, cylinder, pynmd
cone, and sphere, and the comput.at.lon of their surfaces and volumes. B8ome work i in
plane trigonometry is given in this courso. .

Third year. (The student’s ninth school year.) (Two hours a week.) Anl)tmatic,
algebra, and geometry. Some simple commerciul arithmetic is given, including per-
centage, interest, and oxchange ‘

The topics studied in algebra are equationa of the first and second degroe in one
and two unknowns, and gimple cases of the binomiul theorem.

The upphcanons of trigonométry to watchmaking aro discussed. .

Theroe is a course in geometrical drawing and dosc npu\o geometry in the first year
in all the trade achools. The time given to this courso is three hours a wéek in the
schools for the textile industries and eix hours a week in all other schools. A course
of two hours a week in these subjects is given in the second year in the srhools forthe
building trades.

Methods of instruction.—The time gwen to a subject is dmded

officially "into lecture hours and examination hours. During the
first the professor lectures without interruption, and in the last he

"-gives tests ‘to sed if the students have masterpd the lectures. - Therd’

are, furthermore, certain review hours in mathematics, which are
devoted to the solution of pructlcal problems, .

FEzaminations.—There aro reviews of a.month in length at the end
of. each semester. These, with tho examination hours mentivned
above, include everything that is glven in the way of examinations.
C Preparatwn of teachers.—There is no specml preparatlon for
teachers in industrial schools. An engineer’s diploma is-required of
the teachers of most subjects. Mathematics may be taught either
by engineers or those prepared to teach in the secondary schools.

ITALY.
INDUSTRIAL SCHOOLS. .

The part of the Report ' of the Italian Subcommission that deals
with the industrial and commercial schools gives a brief account of
the organization of these schools, but gives no.outlines of the courses
of study in mathematics except in the case of the commercial schools.

The following tablo ? gives the kinds of commercial and industrial

 schools and the number of each. These statistics are for the school

- year 1908: .
- Bchools of agriculture: : - .. Numbe. -
Practical....eoeeeenit i P -
Bpecial. .. eiieeniai i e e eeieeees T
Higher. ..o i s 600000 8
. 1Commissione Internazionale dell* insegnamente matematico, Atti dells Sottocommissione italianas
L’Insegnamento deils matematics nells scusle industriali pmlamhnnu o commerciall, by G. Lassert,
nektndlohaunera_s anl.
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62  MATHEMATICS IN COMMERCIAL AND INDUSTRIAL

All of the above schools are umder the control of the minister of
agriculture, industry, and commerce. These schools are of many -
types. Full freedom is given to the development of these schools, @
80 that they may best meet the needs of the communities in which -

they are located,
SCHOOLS OF AGRICULTURE. !

The practical schools of agriculture give practical instruction in
farming. The students prepars for such positions as that of vine-
dresser, . = . : '

The condition for ‘admission is the possession of the certificate of
‘maturity from the elementary school or passing an examination’

- which covers the same ground. It should be said that this certifi-
- .cate of maturity, to which references are frequently made in this
" report, may be obtained at the end of the fourth year of the ele-

mentary school by passing an examination. - )
A certificate is granted at the completion of the course in the prac-
tical schools. .

The special schools of agriculture have a lower and u higher course.
The admission to the lower course is the same as to the practical
schools. ‘The certificate of the lower course admits to the higher
" The graduates of the lower course obtain positions s skilled

laborers, and those of the higher course as superintendents.

- The higher schools of agriculture require for admission the diploma

of a-secondary school, or equivalent preparation. The sim of theso
" schools is to give the students such knowledge of agriculture as will
enable them to take charge of large farms, to teach agriculture, and ‘
. Yo promote agricultura] research.” At.the énd of the regular course ;

the degree of doctor offagriculture is granted. = : R
.. Course of study in mithematics.—The instruction in mathematics in
the first two classes of schools is limited to arithmetic and elementary

; g ! Lasserl, pp. 7, 8. _ /
i,
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geometry. In the higher schools the work in mathematics is ex- -
tended to some further applications m mechanics and pract.loal :

geometry. SCHOOLS OF M'ININO.'

The admission is by examination. The aim is to train mining
experts and head mechanics. - '

‘The course in mathematics includes algebra, elementary geometry,
descriptive geometr), and in some schools theoretical and applied
mechanics.

A diploma is given at the end of the course.

INDUSTRIAL SCHOOLS. ' '

Tho schools of arts and crafts require for admission the certificate
of maturity of the e]emonta.ry school. Their aim is to prepare
skilled artisans. They give a diploma which certifies to the ability
“of the graduate in certain arts and crafts. This certificate sometimes
gives admission to the higher courses in the industrial schools.

“The professional schools belong to the preceding type, but are
superior, as-they furnish more completo training, both theoretical
and practical.” :

The industrial schools, “proporlv so called,” are of a higher grade
than the preceding. They require for u(lmlsamn to-the superior
course tho equivalent of the diploma of the schools of arts and
crafts. They ,correspond, apparently, to ‘the middle technical
schools of other countries.

SCHOOLS OF INDUSTRIAL ART.?

The instruction in the schools of design seems to be limited to
drawing and_art. 'l‘lm lessons are given in the evenings and on
holidays.

The intermediate schools are of a higher grade than the precedmg

Some of them ave snid to be devoted to purticular industries, as coral _

‘cutting. Some instruction in elementary mathematics is given.

The higher schools aim to turn out skillful artisans who will devote
themselves to such trades as watchmaking, china making, the graphic
arts, carving, and the like. Something of the theory of shades and
shadows and of the theory of perspective is taught.

VOCATIONAL SCHOOL$ FOR WOMBEN.

The vocational schools for women require for admission the cer-

tificate of maturity of the elementary school. These schools prepare

their students to'take various positions, as cooks, nurses, designers, .. .
- and also such positions as clerks, cashiers, and in the mail and tele-

gmph service.

.1 Latwerl, .8 . 1Ibid., pp. 8,9, .31bid., pp. 9, 10.
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. Tho course in‘mathematics includes arithmetic and the eléments
of geometry. o

COMMERCIAL SCHOOLS.!

.. In order to enter the lower commercial schools the student must
possess the certificate of maturity of _the elementary school. The
aim of these schools is to train clerks and accountants. The instruc-
tion in’ mathematics is limited to arithmetic, cdlementary algebrs,
and iftuitional geometry.

Tho requirement for admission to the intermediate commercial
schools is the possession of a diploma of the technical school, or one
from a gymnasium or a lower school of commerce, or the passing of
an examination. ' : : :

The aim of these schools is to prepare men to take responsiblo
commercial positions. A diploma is granted at the end of the counse.

- Tho study of mathematics extends through two, three, or four
yoars according to the achool. The instruction is planned to pro-
pare the student for the study of the mathematics of finance.

As an example of the work done in mathematics in the intermediate -
commercial schools the report gives the following, which is offered in
the R. Scuoln Media di studi applicati al' commercio of Florence.

This school has a course of four years. "

First year, This yoar's work includes arithmetic, elementary algebra, and tho
elements of geometery. ‘ .
" Secund year. This counso is called matematioa Jfinanriaria, and includes arithmetical
and geometrical progressions, logarithms, compound interest and annuities, amorti-
zation, elements of the theory of probability, and insurance. .

Tho higher commertial schools are higher institutions of Jearninyg,
aud grant diplomas of the same grade as the universities.

. | JAPAN,
COMMERCIAL SCHOOLS AND COLLEGES.
COMMBRCIAL SCHOOLS.

. The commercial schools are State schoolsa There are two classes
of them, class A and class B. Tho following discussion applies to -
both classes oxcept as otherwise indicated. . [
Organization.—Class B. To enter the schools the student must -
be at least 12 years of age and be & graduate of an elomentary school,
- The average age of the students in the first class is 13. The course is 1
.- three years or less. S o B
~_Class A. To enter a school of class A the student must be at least i
14 years of age and be a graduate of a higher elementary school, or; .

1 Lasserd, pp. 10, 11. ' o
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have equivalent preparation. The average age of euntrance is 15.
The following courses of study are offered:
_ Preparutory course 1 year; principsl course 3 years. -
" Preparatory courwe 2 years; principa) course $ yoars,
Preparatory course 2 yeam; principal course 4 years.
Preparatory course 0 year; principal course 5 years.
The school year is divided into three terms.
L ‘ Aim of instruction.—The aim of instruction “is the training in the
practical use of commercial calculations, and the development of
| mathematical mental power."” !

COURSE OF BTUDY IN MATHEMATICS.?

Closs B.  Arithmetic. This course includes mental, soroban, and written calctla. |,
tion, compound numbers, fractiona. propertion, porcentage, and commercial calcula-~/
tions,  Arithmetic is usually gwen four or five hours a week throughout the course. |

The following courses are given only in schools of clasa A : i

Arithmetie. (Usually given in the preparatory course.) The principal topics'
integers and decimals, compound numbers, measures and multiples, frattions, %
and proportion, percentage, square and cube root, and mensuration.
Commercial arithmetic. ‘This includes rapid calculation, money, systems of moas-
ures, varivus applications of percentage, exchange, invoices, accounts, and annuitice.
Algebra.  Algebm through quadratics, square and cube root, proportion, progres-
wiona, logarithms. )
Geometry. A study is made of slmlght lince, rectilinear figures, ¢ircles, proportion,
and solids. .
In somo achools there is loss alg\\bm and geometry than is outlined, and in some
schools there is no geometry.

Methods of instruction.>—The mothods of instruction are said to
be similar to those of the middle schools, but special emphasis is
placed on mental, seroban,* and written calculations, and upon ap--
plications. There is general use of geometrical models, weighing
machines, and of Japaneso, Enghsh and metric measures Text- -
books are used.

. FEraminations.*—Besides the _annual examination there are, in
some schools, term examinations and tests at irregular intervals,
The mark for the year depends upon the exa.mmat.:ons and the
daily marks. . v

Preparatwn of teachers —Thero is & commercial teachers’ _training

b ¢ institute in -connection with the Tokyo Commercial College. The

course there is four years. The course of study in mathematics i is

_given below. - 7

lTthlnxoflnthmu-ln Japan: Art. XI, The Teaching of Mathematics in (‘mmwnhl Behmh
and Colleges, p. 12. * Referred to hereafter as Art. X1 .
_.31bid., pp. 15-17. The courses mnot. ouulnad by years.
SArt. Xl,p 18,
4 The soroban i3 & kind of sheous,
. 8 Thid, p. 18.
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COMMBRCIAL COLLEGES.

Organization.—Six of these corfimercial colleges are private, five
Government, and one municipal (Osaka). In order to enter these
schools the students must be 17 years of age and be graduates.of a
~middle school or of .a commercial school of class A or have equiva-

. lent scholarship. Admission is either by examination or by fulfilling
the conditions for free ‘admission in the different colleges. The
‘average age of students in the first-year class is 20, Two of the
‘Government colleges have courses -of four years. The others have
courses of three years. ' o

Aim of instruction.—Besides a general edueational aim, the ‘‘prin-
cipsl aim of mathematical instruction is to impart knowledge of the
principles and methods of the calculations required in the different
branches of commerce, and to drill the students in practical ac-

& counting.” 1

COURSE OF STUDY IN MATHEMATICS.?

This is the program of the Tokyo Commercial College, which has g
course of four years. After the second year the course is given in

First year. (The_student’s twelfth school year.f) (Three hours a week.) Mental
~ and soroban calculation, foreign weights, meaguyes, and moneys, percentage, interest,
logarithms, summation of series, probability, graphs of functions. ]
Becond year. (The student’s thirteenth school year.) (Two hours 8 week.)
Business arithmetic, including short cuts and approximations, percentage, interest,
~+ discount, equation of payments, current accounts, alligation, taxes, freight, customs,
; . and aimilar topics, )

Third year. (The student’s fourteenth school year.) (Three hours a week.)
Monpetary standards and values, exchange in its various phases, fire and marine in-
surance, foreign trade. i . . :

- Fourth year. (The student’s fifteenth school year.) (One hour a week.) Mathe-

.. matics applied to financial, actuarial, statistical, and economical probléms, such as

.annuitiespmortality tables, theory of errors, demand and supply curves, T

Methods of instruction.—As the above program shows, the subject

- matter of the mathematical instruction is v_ocational. The instruc-

. .tion is"givén by means of ‘‘lecture,* LEL:ctice in calculation, solution

. - of problents and making out of bustness forms- and documents.”
. Books are ‘ruot generally used. Formulas, problems, and summaries .
" &re sometimes printed or mimeographed. o ) ’
~Ezaminatigns.*—The year's mark depends upon the term oxami- -
‘ations and the annual examination. ' The latter is given at the end )
k... of each yest in each subject. There is generally no final examination. = |
Prepargfion of teachers.—There isno special preparation. . o

0 o

_HAMXLD:d. " . $Tn many cases the thirtsenth o fourteenth schocl year, .
ITM,pp. 40 (AMXLp.g. . TR :
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TECHNICAL SCHOOLS AND COLLEQES.!

TBCHNICAL SCHOOLS OF MID'DLB'QRAQB.

- Organization.—The technical schools of ‘middle grade gre State
schools. The entrance requirements are the completion ‘of the first -
The average age of the first-year
students is 15 years. The courses are of three or four y%a.rs with

six years of the elementary school.

sometimes a preparatory course of two years.

Aim of instruction.—The aim ‘‘is to enable the students to under-
- stand the lectures on engineering and other like subjects, and also to . .

train them in practical applications.” ?

-
A

COURGE’ OF STUDY 1N MATHEMATICS.
No program is given,‘only the following schedule of hours.?
Schedule of howrs. .- . -

First | Socond | Third

Btudios. year. year. yoae. ‘| . year.
| L
145 0 04 0 us
78 156 0 3
8 39 0 167
[ 0 78 0 ]

Nature of the instruction.—An cxcollent list of topics. for applied =~ °

problems is given at the beginning of the report. Otherwise there is
nothing stated as to how far the work is really vocational. It is
recommended that textbooks be used and that specm.l texts in math-
ematics be written for thése schools.

Ezaminations.“—There are special, term, and annual examinations.
The grade for the year depends upon these and upon daily marks.

Preparation of teachers.*—There is a class for training teechers in

cornnection with' the Tokyo High Technical School. Most of the stu-

dents in this class are from the normal school and come to the tech-

nical‘'school to learn the.technical subjects.

HIGH TECHNICAL SCHOOL.

Ofganization..—For entrance the students must have the equiva-

lent of the work of the middle schools. The course is three years of

about 33 weeks each. This is a Statg school.
Aim of insfruction. ‘-—-The school aims to train practical engineers.

llincoll(ammatlmanapan.Art xn TMMMOIMAWMTWBM © g

and Colloges. . ) 7 . . .
$Ibid., p. 2. | R . e

« 3Ibid., p. 27, . @ ) ) ’ S
¢Ivld.,p. 28 . ’ ’ . : . ; e
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Algebra The course includes i umgmsnec, inequalities, permutations and combi-
qt.ionn, maximg and minims, indeterminate forms, cdnvergence and divergence of
serics, determinants, and the binomial theorem with any index.

Geometry, Thistakes up the computation of areas and volumes.

; Trigonametry. This course includes the solution of trigonometrical equations and
‘inverse trigonometrical functions.
- Plante analytics. A study is made of conics, lndudmg the general equation of the
- second degree.

Solid analytics. 'This course extends t.hrough surfaces of the second degree.

Calculus. This is a fairly extended course in differential and integral calculus

Dq]'emmal equations. Elementary course. -

- Schedule of hours in mathematics.
Architec- | Textile tech- | Electricalen-| Mechanical | Chemical en-
Branch courses. " ture. nology. glneering. | engineering. | gineering.

The romarks made concerning the naturoe of the instruction, oxami-
nations, and preparation of teachers under Technical Schools of »
Mlddle Grade apply here.

TRAINING SCHOOLS FOR LAND SURVEYORS.t
Lowzr Course.

. This is a course of one year. 'The pmpurntmn for admission seems
.~ . to be completion of the middle school. These are State schools and
_ aim to prepare practical surveyors. The average age of tho students

is 25 years.
. COURSE OP BTUDY IN UA'I'BEUATICB

Algebra. (Thirty-five hours.) The pnncxpal topica are series, binomial theorem
L . partial fractiens, logarithms, differential coefficient, maxima and minima.
18 Solid geometry. (Forty hours). The courseincludesthe usual material of clementary
" . solid geometry, through spherical triangles.
: -Plane irigonometry. (Forty-five hours.) This is a course in elementary plano
tngonometry ’
" Spherical trigonometry. (Twenty-five hours.) This course includes the soludon
s of spherical triangles.
7y Analyties. (Forty hours.) Thia course extends t.hrough the equation of t.he second

:degroe in the plane, - 3
. Mathod of lean-o_quam. (Forty hours.) 3
“The mstrucel.on is glven msmly by lectures No textbooks are '
.Aﬁsed .
VArt, X1, pp. 33-34. Thbmmhmmmdodmthoupm bntnhnotuldwtnlnnu.
'M m, . “-48. o
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" .RUSSIA,
Examinations are given in some subjects. The teachers are

University, and specialists in mathematics.

. HigHER Counse.

yoars. The aim is fo train specialists “to guide common sur-

veyors,’”’ !
COURSE OF BTUDY IN nmnﬂcs.’ )

are studied.
Plane and solid analytics. (One ‘hundred ten houm Y
Differential calculus. (Ono hundred hours.) This-course extenda t.hxough expan-
mon of functions and maxima and minima.
calculus. (One hundred forty hours, )

and partial differential equations.

bodies. i
Method of least saquares. (Two hundred hours.)

RUSSIA.
' INDUSTRIAL SCHOOLS.?
»
SCHOOLS FOR APPRBNTICBS.¢

Organization.—Tho course is three years in length. The‘age of

givo technical instruction during apprenticeship. In 1909 there were
28 of these schools. , ‘

COURSE OF STUDY IN MATHEMATICS.
-Arithmetic. (Four hours a week the first year, two hours the second year, and one
and interest.

N G’eometry This course gives tho geometry needed in practice No attempt is made
to give rigorous proofs. This course is followed by geometric drawing.

. BELEMENTARY TRADE SCHOOLS.' -

Organization. ~—The length of the course is four years, but the last
year is given to practice. The students enter from the pnmary
. schools at the age of 12 to 15 years. .. The aim of the schools is to
" educate for a tmde. In 1909 thero were 131of thesmhools‘ :

,lmxm,p«' - . L
ATbld., p 7. =

A, Hartzouck, lletundlohnruﬁuuk&pport.
‘RAppott.pp.Hl
lbﬂ.,pp.mw. :

selccted from. the best land surveyors, graduatea of tho Imperml,

This is a two-year course. The students are selected from the -
- best practical surveyors. The average age of the students is 33

Algebra. (Sixty hours.) BSeries, determinants, probability, aud theory of equations’ h

quermtwl equations. (One hundred twenty hours.) Thm is & course in ozdmnry'

Dynamics. (Nmety hours.) This is a course in mucs and dynamics of rigid

entrance is from 12 to 15 years. The purpose of the schools is to

hour the third year) The principal topics studied are fractions, ratio, pmport.lon, .

L] nappom présentés a h Ddlentlon Russe: Bur l'organization de l'emdmmnt des mthémthw" .
dans les écoles industrielles du ressort du Ministive de P lnnmedon Publlquo,pu P, Kolournltntlot
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COURSBE OF BTUDY lN IATR.IXA‘I'IOS

Amlmmc ('I‘wo hoiirs a week the first year, one hour a week the aecond year.)
This course includes integers, common and decimal fractions, the metric gystem, and
applied problems. .

TRADE SCHOOLS.

-Organization.—The length of the course is three years. In order
to enter, the students must present the certificato of studies from-
an école préparatoire primaire. There were 30 such schools in"1909.

‘Their purpose is to prepare their students for the trades.

COURBE OF s’runv IN MATHEMATICS.?

Arithmetic. (The course exténds through two years.) The principal sub)ecta
studied are divisibility of numbers, comnton and decimal fractions, ratio and pro-

.portion, interest, and the extraction of roots.

Qeometry. (Three hours a week the first year, two hours the second year, and one

" “hour the third year.) The ob]ect. of this courso is to teach the geometry necensary

for.the trades. .

Geometrical drawing. (Two hours a week the ﬁm year and three hours the second
year.)

Industrial drawing. (Two hours a week the second year and five hours a week
the third year.) .

LOWER TECHNICAL SCHOOLS ) .

Organization.—These schools require for entrance the completion
of the four-year course in the municipal schools. (This is preceded
by a three-year course in an elementary school.) The course of study
covers three years. There were 19 of these schools in 1909. Their

ob]ect is to prepare master workmen and foremen.

COURBR OF STLDY IN MATHEMATICS.!

Arithmetic. (Three hours a week the first year, three hours with algebra and geom-
otry the second year.) In the first yedr the subjecta studicd are fractions, and ratio and
proportion; in the sécond year the rule of three, interest, and exchange.

Algebra. Two hours a week are given to this course in the first year, and the funda-
mental operatione are studied; in the second year, through quadratics.

.Geometry. Plane geometry is studied the first year; the second year, the theory of

* proportion, some parta of solid geometry, and the trigonometrical ratios.

Mechanics. 'This course includes the mechanics of a point, the mechanics of solids,

- apphcsnons of mechanicd to simple machines, and resistance of materials.

Pm]ectwn drawing. (One hour a week the first year, two hours the second year,
and eix hours the third year.)

SECONDARY TECHNICAL SCHOOLS. s
Orgmwam —The entrance requirements are the. completlon of

-+ the five lower classes of the Realschule. The course is four years or

lessi;", There were 32 of these schools in 1909, Their aim is to give
an“industrial education - difected toward the spedial calling of the
student 4nd in particular to educate engineers’ assistants. ,
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BPAIN, '

OOURSE OF BTUDY IN MATHEMATICS.!

Algebra. (Oue hour a week the first year.) This is mmnly a study o( logarlthmn
in preparation for trigonometry. .

Geometry. (One and one-half hours a week the first year and one hour the second
year.) Plane and solid geometry.

Trigonometry. (One and one-half hours a week the first year.) Plane tngonomet.ry

Analytics. (Two hours a week the socond year.) The fundamentnl notions of
plane and solid analytics.

Drawing. Geometrical drawing, six hours a week the ﬁrat year; machme dedgn
second and third years.

icol statics and resistance of materials.

SPAIN.?
COMMERCIAL SCHOOLS.

The course of study in the commercial schools i8 d1v1ded into. three
parts—preparatory, clementary, and higher. o

In order to be admitted to the preparatory division a student must
be at least 10 years of age and must pass an examination in grammar,
arithmetic, geometry, geography, religion, and writing. The age of
admission into tho elementary department is 14 years.

These schools prepare their students to be merchants, skilled ac-
countants, and commercial teachers. In 1907 there were 14 of these
schools, with 3,242 students.

' The course for merchants includes the study of the clements of

trial technology.
The course for commercial teachers mcludes a.lgebm, advaneed
commercial calculation, bookkeeping, and public administration.

SCHOOLS OF ARTS, INDUSTRIES, AND TRADES.

prepare for the fine arts or the arts in general and others for. the
industries. \

The aim of the schools of arts and mdpsmw is: (a) To prepare
skilled mechamcs, ‘who study arithmetic, algebra, geometry, descrip-
tive geonfetry, trigoriometry, physics, general and- applied mechanics,

. 'and machines; (b) to prepare skxlledelectncmns, chemlsts and work-
ers in various other industries.

workers. There are 26 of these schools. In order to enter, the stu-
dents must have an elementary education. ' : :
1 Rapport, p. 3.

$ L'Enseignement mmzhmmnmummmauhmmnwb
aamom.zoao.a.om-u,pp.a.s ‘ . \

Mechanics. - First year, general mechanics and eimple machines; second year, graph-

There fre many institutions of an elementary grade, some of which '

D) The 'schools of arts -and trades a.re mght schools and are open to, |

arithmetic and algebra, bookkeepmg, commereial practice, and indus- -~ -
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‘NAVIGATION . SCHOOLS.

Naﬁgaﬁon is taught in five general ‘technical schovls and in two
navigation schools.” The number of students is about 300. The
students obtain the pilot’s certificate. ;

_The subjects studied are arithmetic, algebra, géoinetry, tﬁgonom— ,

etry, topography, geography, physics, design, astronomy, and piloting.

s

SWEDEN.
INDUSTRIAL SCHOOLS.!
. BLEMENTARY INDUSTRIAL SCHOOLS.
*

Organization.—There were at the time that the report was written.
(1911) about 60 elementary industrial schools in Sweden, 54 of which

had State support. These schools began with private foundations, :

but have gradually come ender State or community control.

The school year has two semesters—13 weeks in the fall and_20
woeeks in the spring. The instruction is usually given from 7 to 9 in
the evening, on-weekdays, and from 8 to 10 on Sunday mornings,

The course is two or three years in length.

.- The entrance requirements are an age of at least 14 years and the

certificate of dismissal from.the Volkischule.

A small fee of from 1 to 2 crowns (27 cents to 54 cents) is charged.
These schavls are not compulsory, but a commission is working over

the plan of instruction, and it is hoped that attendance will bo required

between the ages of 14 and 18. In schools where the numbers jus-

tify it the students are divided into classes according to occupation,

- and the instruction in mathematics is adapted to the needs of the

different trades. , o .
Aim of the instruction.—The aim of these sehools is to give.practical

 industrial training.

COURSE OF STUDY IN MATHEMATICS. =~ - ™~

Anithmetic. The course in arithmetic um‘xally extends through three sdnesters, two

““hours a. wegk. “In arithmetic,? where the objeet of the teaching is to give the stu-

 dents skill in the computatiori that they will meet in their special trades, the coyse

. given includes whole numbers, common and decimal fractions with applications,

- bercentage, interest, stocks and bonds, discount, and general problems that can be

#olved by the aid of equations of the first degree."”
" Algebra. 'This is a course of two hours a week, but the number of semesters js not

given. The topics studied incliade integral and fractional expreasions and equations*

the first and second degree. "

" 1Der mmc:m Unterrioht in Schweden: Der mathematische Unteericht an den elementartach. »
nlschen holen a =
Ibia, )

Gews Schwndens, by Dr. K. L. Hagstrdm.
% 0% S as o ) oo q ‘ .
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Geometry. There is ususlly a course of one year, with one or two double periods a
week. 8ix books of Fuclid are studied, particular attention beirg given to problems

of construction. Practice is given in the computation of areas and volumes.
In some industrial echools trigonometry and calculus are taught. o ®

Methods of instruction.—There are short lectures by the teacher,
followed by the solution of problems by the students.
The same books are used as in, the secondary schools.

MIDDLE TECHNICAL SCHOOLS.!

Organization.—Students who have finished the Realschule enter . |
W' nout examination. These schools are said to belong to group C
:0 the plan .of the International Commission. The average age of
+ entrance js about 18 years. The length of the course is three years. .

COURSE OF STUDY IN MATHRMATICS,

There is much freedom given the teacher as to the nature of the
instruction. The official plan requires only that certain’ subjects be-
taught. These are arithmetic, plane and solid geometry, algebra
-including computations With series and logarithms, plane trigonom-
etry, and the elements of analytical, descriptive, and practical
geometry. Calculus is taught in some schools. )

Awvms and methods of instruction.—The official instructions recom- -

v mend that the teacher keep constantly in mind the needs of the in- _
dustrics. Mathematics is to be regarded as a tool. Hence the parts
that have only a theoretical value will be omitted, such as certain
formal parts of algebra. Geometry is of kreat importance in design, -
Therefore it should be developed so as to contribute as much -as pos- .
sible to practical applications. The principal aim of the calculus is
to prepare the student to read technical literature, -

_ Ezaminations.—Examinations aro held at the option of the teacher
to determine the progress and promotion of the students: There is
no fina] examination. A diploma is granted at the completion of the
course, o ' :

SWITZERLAND, - RS

. COMMERCIAL SCHOOLS.’_
compwmanfrmv\c_:y@MBRcML INSTRUCTION.
Organization.—The com};lementury commercial instruction is both
public and private. - Courses are organized by commercial socities,
- by cbmmunes,. and by one Canton ,(Fribm’i.'i'g’). -The students are-

" TDer msthematische Unterricht in Belrweden: Die. Mathematik an den technischen Lelirisistalten fo
Bchweden, IT: Dec mathematische Untarricht an den tachnfsehon Mittelschulen, by O.' Gallander, PP .
4 1421, o o A ] 2
" 1 L’Enseignement mathématique en Butse, No. 6: Les mathématiques dans Penssigneinedt commiercial .
* sulsse, by L. Mort, Relerred to hereatter as No.6, .| i e . I
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" apprentices and adult employees. The programs given in the report
are for a courso of three years.

" Aim of the instruction.!—The aim of the mathematical instruction
is to give the students accuracy and speed in the calculations involved
in commercial affair. -

COURSE OF SBTUDY IN MATHEMATICS.?

" "In the courses of study given in the report, from one to two hours a week for three

yearsapegiven to elementary and commercial arithmetic, and the same to bookkeeping.
Arithmetic. 'The following are the principal topies taken up in the different year:
First year., Computing by the hundred and by the thousand, English money and

measuree, and a review of fractions; 1
8econd year. Interest, discount, exchange, ratio and proportion, alligation, and

partnership.
Third year. Accounts current, accounts mvolvmg public funds, oral calcula-

tion, and a review of the work of the three year. .
' . Bookkeeping. Some of the topice given in this course are simple and double untry
" by American and Italian methods, accounts of'a society, loss and gain accounts,
balances, partnership accounts, accounts of. an industry and of a hotel.

Methods of instruction.*—The method used is that of exposxuon by
the teacher, followed by the solutxon of numerous problems in and
outside ofthe recitation.

'Bopk 4 list is given of the books most. Wldcly used. For arith-
metic these books are mainly collections of problems.

Ezaminations.*—At the end of the last year of the course an exam-

* :ination is ngen to which any person who has served two years’
apprenticeship is ehglble, whether or not he has attended the cours
complementaires. This is an examination for a diploma and is

*. required of apprentices in 10 Cantons. The tendency is to make it
compulsory everywhere. This examination requires, in anthmetlc,
a written examination lasting from 2 to. 2§ hours, and a test in oral
calculation lasting from 6 to 74 mmut,es, in bookkoepxng, & written

" examination lasting from 3 to 3% hours, and an oral one lasting from

..~ "6 to 74 minutes.
.+, . The examinations are set by the Cantons or by the commercial -
"7 "societies, according to the school. They are under the supervision
of the Federal department of commerce and industry, and in certain
. -Cantons under that of the cantona.l department of commerce and .
. industry. 4
The examples of examination questions ngen in the mport % are
.in- the main practical ones, such as would occur in business practice.

30 o ”l 1'Enseignement msthématique on Bulsse, No. ¢: Les mathématiques dans l'enseignement com. ,. -
'_muchhuim,byb.)lar(. neiaredwhanumuNo e,pa . . o o,

O

ERIC

Aruitoxt provided by Eic:



TR T TR T T T T ‘v,.‘.,v NG LA A L ) RME s Rl AR o it ,\-.;,. s

|

P
S

SWITZEBLAND S 75

Preparatwn of teachers.)—The teachers belong to three groups—ele- .
mentary school teachers, secondary &chool teachers, end persons
engaged in business. Apparently no special preparation is required:
These teachers are usually paid by the hour, at the rate of from 3 to
5 francs. In the larger places there are permanent positions which
may pay as much as 4,800 or 6,000 francs for work of 28 hours a
week.

- SECONDARY COMMERCIAL INSTRUCTION.

H 1. Tee Lower chonRY SceooLs or (‘mnmnox 2

There are few of these schools: They have had support from the
Federation since 1909. They have a largo attendance of gn‘ls The
length of the course is one or two years. From five to six hours a
weok are given to arithmetic and bookkeeping in each year in a
courso of study outlined in the report. This is a two-year course
and i3 used'in a school'in Basel. The subject matter in this course
is similar to that already given on page 74. : '

é

2. HioHER ScHOOLS OF COMMERCE.?

Organization.—These schools are partly supported by the Federal
Government. In some of the Cantons students of the ages of 14 or
15 who are normal in their studies are admitted without examination,
and some schools require an examination .of all students. Of 31 -
official schools of commerce, 6 are attended by boys only, 11 by gu'ls '
only, and 14 are coeducational. .

Aims of the mathematical instruction.—The aims of the mathemat-
ical instruction are said to be to develop ability to reason, to give
precision in language, to give ability in abstract and applied calcula-
tion, and. to prepare the.students for advanced commercial ‘work in
the university.

COURSBE OF BTUDY IN MATHEMATICS,®

* The department of commerce of the Federal Government has issued
. & type program for courses df three and, of four years. In the’
former, 10 hours a week are prescnbed for arithmetic and 11 for book-
keeping and commercial work; and in the latter, 13 hours for arith-
metic and 18 hours for bookkeeping and commercial work. Besides
these, courses in algebra, geometry, and trlgonometry are usually o
éwen. ~ ' : 4
. Arithmetic. (a) Elementary arithmetic. “Revmw of ant.hmouc from the pomt o! S
" view, especially, of rapid calculation.’” This includes & roview of the fundamental .. -
operations with integers and fractions, the metric system, square root, ratio and pro-

portion, percentage, interest, discount proportional divialon, alhgutwn and partner-
ehip, and oral calculation. .

© iNe.6,p.f2 < OIBd,p.18. . : ‘,'lbn;pil_&
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" 46  MATHEMATICS IN GOMMBROIAL AND INDUSTRIAL SCHOOLS,

of the precious metals; and buyingand eelling of stocks and bonds and other securitics.

and extends through square and cube rpot, equations of the second degree in one or
more unknowns, arithmeticsl and geompbtrical progressions, logarithms, and permuta-
tions and combinations. : :
() Financial. This includes a study of compound interest, annuities, sinking
_funds, and public loans.
. (¢) Insurance. A study is made of probabilities and of martality tables and their

Elementary geometry.  “‘Study of plane surfaces. Surfaces and volumes of the prin-
cipal bodies."” } o )
Plane trigonometry. This course includes the solution of triangles,
Bookkeeping. This is a fairly comprehensive courso in bookkeeping, including sete
of books for banks and for mercantile and industrial establishmenta,
The courses in mathematics in certain schools include a fow topics not mentioned
above. ’

Methods of instruction.*—'“The method employed is the method of
exposition; it is reduced, generally, to a strict minimum; it is pos-
sible to devote much time to the solution of numerous and varied
problems drawn, usually, from the domain of practical affairs.”
Little use is made of models. There is a list given of the textbooks
- . in general use. . o

" Ezaminations.*—“The éxeminations for promotion at the end of
the year are giving way more and mors to quarterly examinations.”

The grade for the quarter isobtained by combining the examination

.grade with the grade made in recitation. The average of the three

‘quarterly grades is the grade for the year. A diploma is given stu-

dents who finish the course and pass an examination. This exam-

ination 4s both oral and written and is based mainly upon the work
of the last year of the course. The question is being considered of

. creating a Federal diploma for these schools.
About 20 pages® of the report are taken up with questions used in

‘the examinations. These questions are in the main in arithmetic

and bookkeeping, some in algebra and geometry. They are almost

and bonds, insurance, and profit and loss.
Preparation of teachers.*—The teachers prepare themselves either
in a:university, by private studygor, in a few cases, by commeraial
- practigg. It is recommended that some practical experience be made
& part of the preparation of those who expect to teach in the com-

~what complicated questions of accounts current, exchange, stocks

* in the secondary schools, It appears, then, that no definite require-
. b, pp, 28-46,

e, ANBG P aThd, pp 5, M. S, IO, p 4

©* . (b) Commercial arithmetic. This includes s study of notes, bills, and accounts;
- the moneys and measures of the principal countries; methods of exchange and values’

Aigebra. (a) Elementary. This course begine with the fundamental operations _

" entirely applied problems, those in arithmetic dealing with some-

tercial schools. A part of the teachers of mathematies in the com- -
marcial schools are selected from- those who have prepared to teach:

™
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ments are made of teachers of mathematics except the passing of a
special examination. LT '

Present tendencies.—*The actual expériences aro too recent for it
to be possible to indicate a definite tendency in the teaching of
mathematics in the higher schools of commerce.” ! It is of interest,
however, to note tho growth of these schools. In 1891, when the
Swiss Federation first began to give them aid, there were 8 schools
of commaerce, with about 700 students. In 1910 there were 31 offi- .
cial schogls’ of commerce, with 3,477 students—2,249 male and 1,228
famalo.

-

SCHOOLS OF ADMINISTRATION AND FOR THE RAILWAY SERVICE.?

Organization.—“By a school of administration is mant a school
that prepares the youth to enter the Foderal post office, telegraph,
telephone, or’customs service.” *

.The schools of administration and for the railway service have  °
courses ‘of two or three years. Students enter at the age of 14 or
15 years. ‘‘Students who have completed ‘their previous studies
normally are admitted without examination; each school resorves
the right, howéver, to examino all students.” Tho entrance exam-
ination includes the mother tongue, arithmetic, geography, and
national history. : o

COURSE OF STUDY IN MATHEMATICS.$

~The time given to arithmetic varies from four hours a week for
one year to three hours a week for three years; to algebra, from one
hour a week for six months to two hours & week for two years; to
geometry, from nothing to one hour a week for three years; to book-
keeping, from nothing to two hours a week tho first year and one hour
a week the sccond year. - -

The following outline of the course is given:

Arithmetic. (g) Elementary. *‘Review and extension of the four fundamental e
operations with integers and fractions. Common fractions. Ratio and proportion.
8imple and compound rule of three. Interest and discount. Proportional division.
Partnership and alligation. Metric system. Square root.” .

() Commercial, ‘“Calculation of interest by different methods. Stocksand bonds.
Accounts current. DBills and notes.” _ . .

Elementary geometry. **Calculation of surfaces and volumes."

Elementary algebra. *The four fundamental opéftions with positive and negative
cumbers.  Fractions. --Bquare and cube root. Equations of the first and sécond
degree. Progressions and logarithms.” » o ’

- Elementary bookkgeping. This is an elementary course. 2% Ao

Methods of instruction.’—The methods used are similar to those - -
used in the commercial schools. - o
Books.—A list of the books in general use is given.

s
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the completion of the course.
Preparation of teachers.’—The wachem in theso schools.should have
 the preparation required of the teachers in the secondary schoals.

= INDUSTRIAL SCHOOLS.?
ELEMBNTARY TECHNICAL SCHGOLS.

Under the head of clementary technical instruction are discussed
tho trade courses (cours professionels) and the permanent trade
schools (écoles professionelles permanentes).

T VOCATIONAL COURBES*

These trado courses are for apprentices and give from four to seven
hours of instruction a week. Tho law of Bern, which is cited, requires
: the atmndnnce of apprentices in places whore schools exist. *“Theso
courses * are supported by particular corporations, by cities, and by

= the cantonal and Federal authorities, and they are regularly inspected
" by their delegates. The Federal support is 50 per cent of that of the
corpotations plus one-third of the net expenses.”

The trade courses are a regular part of the system of continuation
schools of Swnzerlnnd The continuation schools usually give courses
of two or three ycars.* Attendance is required in 13 Cnntom 13 vol-
_untary in 5, and in the hands of the mumupuhtws (Gemomden) in 3
" Cantons. The general aim of theso schools is to supp]oment the
common-school education, and also to furnish the apprentices in the
different trades the necessary theoretical instruction.

courses. The time given to the different mathematical subjects is in
genera.l as follows:?

Arithmetic,. } or 2 hours a week, one course each year. -

Geometry, 1 or 2 hours a week, one course each year,

Bookkeeping, 1 hour a week, one course each year. .

Geometrical drawing, 2 to 4 hours a week, one courss esch sémester.

Projection, 2 to 4 hours a week, one course each semester.s

A discussion of the aims and methods of instruction is given under
the permanent trade schools.
*Eraminations.—The only examination mentioned is the one at the
end of the apprenticeship, which is obhgatory m.most Cantons.

1 No. 6, pp. 68, 67.
. sIbid, p. 69,

.

uchnlqnumoy-mnmhu,bym L. Creilier, Thknporthmuredwhuwwu\o 5.
. ¢Ibid,, pp. 11418, L
s Ibid,, p. 11.

Pdnunchnlm.bylmshaklh,p 18 -

Ezaminations. ‘—-Exammatxons aro given under conﬁmons similar

to those of the higher commercial schools. A, dlploma is given at -

From two to four hours are given to mathematics in tho trade .

-8 L’Enselgnement mm:nmq\u @ &xhn No. 8, L'Enntpmt des mmémnuquesdnm lea teolu -

‘L'Em!pmtpmuquemsuhr No.z,DcmmUnwrbhtmdmochvm'




O

ERIC

Aruitoxt provided by Eic:

", Canf

N . Co A

] .. L g

'

avirr_znnuxn. : ' 79

Co PERMANENT VOCATIONAL SCHOOLS.!
Organigation.—*Certain cities have gone further than the trade
courses.’  Assisted by various trade associations and by the canitonal

“and Fetleral authoritics they have organized trade schools in which
young people serve their completé theoretical and practical appren-

ticeship.  Only those apprentices may enter who are not required to
attend the public schools. They are then at least 14 or 15 years of
age and remain two, three, or four years, according to the obligatory
duration of the apprenticeship. Theso institutions are inspected by
the Confederation and are supported by it to the same extent as the
trade courses. In these trade schools we develop the superior work-
men, capable of becoming excellent foremen-after some years of

sorvice in the shops. This is the intermediato stage betwoen the

clementary and the middle school instruction."
Atm of the instruction.—These schools are organized to assist in the

development of the industries of the places in which they are located.
. Tho larger cities have schools for different trades.

Number of hours spent in the schools.—As a rule, the apprentices are
in the schools 56,hours a week (in some only 52), 93 hours daily except
Saturday, when the time is 84 hours. “Tho purely practical or purely

school-and the trade® ;There remains then from 8 to 19 hours for

to mathematics.” by
The courses usually’ given-in}ﬁathematicﬂ are the following: ¢

e Hours per week,

Arithmetic, one coursea ear.......................... . ... ... 2

Geometry, ono or twocowrsesayear.................. ... ... ... 2

Algobra, one or two coursesa year......................... ... ... " g

Trig‘onometry.onerourp'eayear................................................ 2

2

1

4

4

* generud and technical culture. The largest part.of this time is given

Mechanics, one or two foursesa year................_..... ... ... .
Bookkeeping, one coursea year........... £090000000aaaa0aa0aa000800800000000
Geemetrical drawing, one course a semester. ... ... . ... . . ;0600060000000
Projection, ono course ABCMeBOT. ...

COURSE OF STUDY IN MATHEMATICS.

‘Report No. 5! gives outlines of the courses in mathematics offeréd
in four of the middle trade schools. The following abstract of the

courses oﬂered__.-"in the section for mechanics in the School of Arts and .
Crufts of Geneva® will give a fairly good notion of the nature of the

work done in mathematics as'shown in the report:

FIRST YZAR. (PRQBABLY THE STUDENT'S NINTH SCHOOL YRAR.S)
Numerical cal¢ulation and algebra. (Two hours a week.) This course includes

calculations invplving simple literal expressions, the solution of easy equations from -
* “geomotry, mechanics, and physics, technical tables, and graphical representation,

1 No. 5, pp. 18-2%
'bid., p. 15, |
$Ibid.,p.28. |
sIbid,p.21. | -
" $Tbid., pp. 34, 35, : 2 \ %"

-wumbu’crymormummmummuymmmmbmunmlg-nthp

. . S Qe
: ah EI e

1

- voeational instruckion takes from 33 to 48 hours, according to the
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P, Gmue&y (Thres houn aweek.) The topica taken up in this course are geometnml
“ * constructions, curves used in mechanics; reduction of figures, the pantagraph; and
S " practica] applications to solid geometry, such 88 tho calculation of surfacee, volumes,

.. and weighuofpxocee of machinees.

- W Mechanics. (Two hours a ‘week.) This course mc]udes elementary statics with
. spplichtions to machines and the elements of kinematics and dynamlce

Technical drawing. (Six hours a weeK.) The principal topics in this course are
" making sketches of the tools in the shop, general principles'of machine design, and the

elemenu of elementary and deecriptive geometry applicable to machine deslgn

nooxbmn. (mmm'snmscaoox.mx)

S Ihgmwmca'y (Two hours & week during one semester.) Thia is a course in plana
.. trigonometry with applications to mechanics.
- .Mechanies. (Threé hours a week.) This course includes applied klnemat,lca, the
; pmbfem of falling bodies, and the study of such mechanisms as cams, connecting
" rods and cranks, and gearing.
. Resistancs of materials. (Two hours a week dunng one semestu ) There is a study
of simple problems; applications to such,cases as belts and gearing; the use of tables.

*‘ 'w!th a.ppliatiom to the machines used or comtructed
a & ’ mnml. (mmmumm“oo&ml.)

Meckanica. (Four hours a week.) This includes further study of dynamics and of
certain types of motors.

‘Technical drawing. (Six hours'a week ) 8ketohes, \Vorking dmvmgs, copics, and
blue prints. ;

Methods of instruction. —Tho followmg remarks on the methods of*
- instruction apply to the trade courses as well as the peranent trade
" . schools unless otherwise stated:

hao © Arithmetic. “The teaching of arithmetic in the trade courses and in the shope for
4 spprentices requires an annual course of one or two hours.and has for its principal
aim. the solution of vocational apphcatxona ! We mean here by vocational appli-
: -cativna all the pmctlcal pmblems which may be met in the trade of the apprentice.
" . 'The clrpenter calculates surfaces, volumes, and the buying and selling prices of mate-
" rialsused in his trade. The Jocksmith deals with the surfacea, volumes, wexghte and
Ppricea of pieces of iron of various kinds.

o ““Tha instruction, however, is systomatlc and is develSped as in the otber schools—
’ . complete knowledge and facility in the four operations: Metric system; rule of
;. " three; calculation of ‘costs and se prices; rulee of intereet and discount.’”’

24

and dseful redult by tfie sfhiplest and most intuitive means.”

. “Thamethod ! of work umllyadopted consists in the solution of numerous pmblems,
either on the blackboard or in the notebook, and always, if possible, in class under the
". the mporvision of the muter Little or nothing of books, md nothing of written

g;win mthmeﬁc in the elernentary schools; -

ot kipw sificiently well how to calculste.” * “The té of arithmetic in the
dmnury wdmiur lchooh revesls another genanl defec o students who come’

. ,'M}"_’“"

"Aato programs and methods'they may be summed in this: 2 To arrive at apmctical

/ Iualléuelthqﬁczhthh "l'heyoungpeoplewhoenmtheteehnimlochoolsdo'

N

Technical drating. (Six hours a week.) General pnnclplea of machine design,

Wg find here the not unusual complmnt concermng the poor work "
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to us do not know how to prepare the solution of a problem in arithmetic. Now, such .
8 task is at once & matter of reasoning, of order,-and of good taste upon which it is -
abeplutely necessary to insist. It 'is not the writer who is epeaking here, but a great -

number of colleagues who replied to the’questionnaire.” .
Geometry. The work begins with a peview of the properties of lines, suraces; and

solids which the studenta have learned in the elementiry achool, ““We continue with . *

purely intuitive instruction.! The knowledge of geometrical figures is developed by
the aid of drawings, and that of solids by the examination of models in wood or card-
board. The principal rules are established by the use of decomposable cardboard
figures.” - “‘While being intuitive, the instruction remains systomatic; the study of
perpendiculars and obliques, of the equalities of triangles, the circle, parallelograms,
surfaces, the Pythagorean proposition, and regular polygons lenda itself to this method
of treatment. Buch is, in its large outlines, the geometric basis of the knowledge of our
future artisans.” ' '

“We may udd that, without question, it is impoesible to put a manual of geometry °

infp the hands of the students. First of all, there does not exist to our knowledge s

. French or Getman text that fulfills completely the requirements of the techpical ]
‘schools. On the other hand, it is not in thumbinga book that s youiug person learns - ]

‘geometry.”’ ,

The method of instruction is to have the necessary theory dictated by the teacher,

and ‘copied by the students in notebooks. Many exercises are solved. Plane and

solid geomotry ard developed together. *“The notions of geometry are.ferminated.

with the principal properties of the regular pyramid, cone, right prism, cylinder, by
utilizing the construction of theee to aid in their development.’ 2. '

» Algebra. Algebra is seldom taught in the trade courses. The following remarks

apply to the permanent trade schools:

‘‘As in_ arithmetic, this course is directed toward a_utilitarian end.” 3 "“Ag in
arithmetic, little of theary, each new question, each step in advance is explained by
corresponding examples.  The solution of numerous exerciscs by the students on the
blackboard, and in the class notebook, such is the method recommended and adopted
by the most of the schools.” : '

The books most used are:*

C. Morf ot 8. Tzaut, exercicee ot problames d’algbre.
E, Bardey, Aufgabensammlung. '

. MIDDLE TECHNICAL SCHOOLS.
Organization.—The most of the middle technical schools are under

the control of the Cantons. The lengths of the courses are from three . - -

to" nine semesters, with five and six semesters as the most ‘frequent
lengths, s : _ e

Entrance requirements.—‘The technical schools® receive, after
examination, youths of 15 years who have attended the last two

classes of a secondary school and who possess the-knowledge required: ..

by its regulations. .

“This knowledge includes: Elementary arithmetic. The elements -

.of algebra and geometry. The mother tongite: (preparing s simple.
- compesjtion with ease and copfidence). ~ Free-hand and elementary ,
gometiod drewing”
1No. 5, p. M. DML p.T  ATbdL P, oIbid, p.81  sTok. poa.

- -
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‘- A paft of the'students have several years of ahop experience before
&' . s Aims.—“Between the engineer,' the thought that conceives, and.
. the workman, the hand that executes, a ‘technician’ is -necessary,
- ‘capable first of grasping easily the projects and plans of the engineer
- or the architeot, and then dirécting théir execution with intelligence.”
. " As the principal aim of thesé schools is to educate these technicians
i~ the principal aim of the mathematics is a purely practical one. It is
* " intended, however, that the mathematics be taughtso as to develop o
“. . logical thought. The young technician must know enough mathe
l*  matics to organize and solve his problems mathematically, and to be 4
* . -. able to read the literature of his subject. - - - :

A

S COUESE OF STUDY IN MATHEMATICS. 1
. “The number of hours weekly (spent in the achool) is in the neighborhood of 40
'y -t

;.. througifout the course. It the first year 12 or 15 hours ard'given to pure mathematics
1 . inthe second year 5 or 6, and in the third year only 2 or 4. In the second year the
... = -coursein applisd mathematics requires 8 or 10 hours.” . -

" . The following ‘course ¢ in mathematics is given in the section for
* mechanicians in the Technicum, of Berthoud. The length of the

.~ “course jn this school is five semesters. : :

Eo A'_-- . . FIRST BEKESTER.' (THE 8TUDENT'S NINTH 8CHOOL YEAR.)

" Arithmetic. (Six hours a week.) TRé principal subjects studied afe the funda-
- miental operations, systems of measures, fractions, Tatio, and proportion, percentage
and its applications, partnership, and alligation. _ . '
Algebra; (Four hours g week.) This course includes the fundamental operations
" with integral exgi’emions, equationsol tho first degree in one unknown, proportion, and
. Geometry. (Three hours a week.) The theorems of plane geometry, the construc- . ’
. tions , and computations are taken up. L .
Geométrical drawing. (Five hoursa week.)

" 'BECOND SBEMESTER., (THE STUDENT’S8 NINTH SCHOOL YEAR.)
. bt

"’ Algebra. (Four hours a woek.) The topics studied in this course are equations of

thié-first degree in more than ome unknown, equations of the second degree, powers and

’ roots, logarithms, the elide rule, arithmetical and geometrical series, and comipound -

" intareet. * : o & ) . ,

., Geometry. . (Four hours a week.) This is a course i solid geometry and includes

the most important theorems, and computations of the #urfaces and volumes of the

~Glemetitary solids and also of the prismatoid and of solids of revolution. Thete is a -

sbort infroduction to trigoniGinetry which is used in the computations of volumes. j
Profselive geotiutry. - (Foiir hours » week.) , This course beglns with the projection .

t and. extends through the study of the plane'sections:- -

der s s, i i norsotons of blos boundad by

T S TSSO |

(i

"+ 4Ibd,, pp. 50-86. o

Cmid, poa’
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THIRD BEIEBTER (TKB BTUDEN’!"B TENTH 8CHOOL m )

Plane trigonometry. (TFhree houm a week.) Thia mcludes the no!utinn of obhque .
triangles and applications. :
Analysis. (Four hours a week.) This ¢ course includes the bmominl theomm, tho
‘notion of & function, and an introduction t6 differential calculus and its apphcpﬁm to . Y
the thoory of curves and to mechnmcs, and to'the development of functions” in(o .
power series, -
Déscriptive geometry: (Thm hours g week.) Intersections of solids and lpplic:- y
tions to nun;&oua problems in the construction of mnchmea nght and shade and =
parallel perspective. by
+ .. Mechanics. (Four hours o week.) This is a course in the elemenh.ry t.heory ol
mechamcs, with rhany practical apphcat.lons L
Resistance of mau'rwla (Fout hours a weok )

IOURTH BEHESTER {THE STUDENT’B TENTH SCHOOL ‘YEAR.)

Analysis. (’l'hme hours a week.) Introducuon to mtegml ca.lculus and applica- -
tions to geometry and mechanics. ;

Mechanies. (8ix hours a week. )\(\Thm course inicludes something of the dxm.lmcl R
ol rigid bodies, hydroetatics, and hydruulms with apphcationa. : _ L

Gmphwal statics. (Two Hours a weok ) . 0 ° "

FIFTH SEHEHER (TBE STUDENT'S ELEVENTB BO'HOOL YEAR.)

Mathematics. (Ote hour a woek. ) Review with se!ecwd examplu Short intro-

duction to practical geometry. 5 e ) .

Graphical statics. (One hour a week. ) \ : -_>-.

Methods of instruction.—What has baen said concerning tlie general |, ]

aims and mothods of instruction in the trade schools “applies heré. "

- The instruction is expected to be concrete, to involve many practlc&l'

* problems, and irt point of view of theory to be limited to ‘whdt is abso-

lutely necessary. “All the purely theoretical developments are ‘-

suppressed.’” ! o _ i

, The work in-descriptive geometry and in geometncal and technical

dmng is said to be of great importance, is given much time and

attention, and every effort m'made to keep the instruction thoroughly oo

- practical. e

Much importance is attached to the study of mecim.mcs in the mxgl- %

. dle technical schools. It is sometimes taught by mathematiciams-

. and sometimes by engineers. - “ We will only add that the choice of

+ ‘examples is made in absolute conformaty with the technical needs of

the students, and that this course js tharacterized by a great number

of carefully chosen graphical and numerical problenis,”? It is urged

that in geometry and in mechanics “ the professor should prepare the °

- * examples according to_the necessities. of+thd schodl.! ‘He' ought to
Y know the questions of which the technologists hiave the greatest nes

« - his problems ought to relate the mathematwal theory m the other

branches of the program D

lNo. l, p. 101,
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s . Framinations)—At the end of the course the students take an = -
" examination to obtain the dipléme de technicien. In certain schools
there is an examination at the end of the second year whlch includes
t.ha examination in pure mathematics.

* *"The examination in mathematics is oral and written, on algebra,
geometry, trigonometry, analytics, mechanics, and the resistance of

“-." materials. A considerable number of examination duestions are
givenin the report? The most of these examples are theoretlcal or
involve such applications #s are found in the books.

Preparation of tmhers ’>—In general the teachers in the middle"
technical schools are engineers and architects with diplomas from
the higher technical schools, and professors of branches of general
culture who have the dzpl&me de mattre de gymnase. _

Some of the instructors of technical branches are technologists = -
who after leaving the Technicum have gone into practice, and later
‘hiave gone into teaching.” Some of the teachers of nontechnical sub- .
jects have only the dipléme de maftres secondaires. *“We have then *
‘no specxal preparatxon for-the professors of technical instruction.
There i3 found the engineer with no pedagogical knowledge,; and the
mathematician with no technical knowledge.” It generally happens,

. however, that the engmeer has a taste for teaching, and the mathe-
matician is interested in mechanics or architecture; so that the
 results séem to be good. It is recommended that some special prepa-.

k... ration be given instructors in technology, just as is now done in the -

' case of the teachers in the secondary schools. ‘It is not sufficient

i " for a future professor to be instructed in his subject; it is necessary

.« that he.should have practlce teaching, show what he can do, and by

:. somé well directed trials improve and perfect, his individual methods.”

.

.
* .

UNITED STATES. ~ “

_ The vocational schools of the UnitethStates have no genern.l State or
nutxons,l organization, and present ;ﬁ:t diversity of organization,

" simp, and methods. As a rule these schqols haye grown up to meet

. the needs of-particular vocations or of partxcula.r localities. The

) types are not clea.rly deﬁned and it is pra;tacally impossible to give L

5 detq.llod descnptxons that w1ll apply te a large number of schools.

‘The data: uged here are taken almost:entirely from the Américan |

reports to the International Commission on the Teachmg of Mathe-".

matics. Only: sone -of. the pnnclpal facts aro gven here, s.nd ref-

erehces Are made to the reports for, detauls . Cup e

$Ibld,, p. 102.°

" 1No.8,p.97, sma ypn-m
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UNITED STATES.

COMMERCIAL SCHOOLS.!

Private commercial schools.—There is generally no deﬁmte entrance
requlrement The aim is to prepare young persons, in the shortest
possible time, to take such positions as that of clerk, bookkeeper,
accountant, and stenegrapher. The courses are from a few months -
to two years in length. Commercml a.nthmetlc is usually the only

: work in mathematics.

C’ammercwl departments in hzgh schools. —These are ordinary hlgh‘
schools, snd the course offered by the commercial départmerit is
only one of several that may be elected by the students. The workm

- mathematics in the commercial course differs from that of the other
courses in including commercial arithmetic and bookkeepmg, and less
of algebra and geometry.

Commercial high schools.—These, have the same orgamzatlon a8 2% 4
other highsschools, and hence require for entrance the completion of = -
the elghth grade of the elementary school, and the pupils are assarule .
14 years old when they enter. The aim of the commercial high
school, as well as of the commercml department in the general h:gh
school, is to give a general education and at the same time to give
vocational training that may be utilized immediately after leaving
the school. Both of these classes of schools 'prepare for the same
kinds of posmons as thoso mentioned under priyste commercial schools.

‘The courses in- mathematics offered are commercial arithmetic,-
algebra, geometry, bookkeepmg, and sometimes tngonomet,ry

The longth of the course is four yea.rs

PNDUSTRIAL SCHOOLS.

Intermedwte zndustml preparatory trade, or vocational echoola 3 -

. 'The aim of these schools is to prepare for a trade. In order to enter’
these schools the student must be at least 14 -years of age and have
completed at least the first six years of the elementary school. These
schools are as a rule supported by public funds. ‘‘In schools of this. -
‘class the course of study commonly combines bookwork' and shop- - .. -
work in almost equal proportions. The bookwork genern.]ly includes -
Enghsh shop mathematicg,. industrial hlstory, and civics, together
with the elements of physics and chemlstry .

N Trade schools with day courses.* —“In these schools the aim is. to -

. prepara-pupils fS r actual ‘work in the trades in the shortest posslble o g

.+ time.Y Thelength of the course varies with ﬂle needs of thé student.’

' 1In sofre schogls of this class very little attention is givento mathe-"

- ,.matlcs but other schools “giving longer c;u-ses frequently give very -

. " 1 Internstionst Cqmmission on’ the Teaching of Mathema! TMAmuhnnoport. M
K In the Technion) Sscondary Schools of the United States, pp. 2<%, o : L
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.’ thorough instruction'in English, mathematics, and science.” The
work in mathematics sometimes includes the elements of arithmetic,
algébra, geometry, and t,rigonom‘et,ri‘3 '

Some of these schools are suppo
others by public funds. : :

by a number of large industrial corporations for the education of

. boys who are learning thoir'trade.” ‘‘Through training in mathe-

. matics, drafting, English, and science there are réecruited from the
* ranks of those who work in the shops a group of men much more
capgple than the ordinary worker.” ‘The fact that in most of -these

paid for at the regular rate, is an indication of the value attached
o such-e.xefcises.” These schools offer courses in arithmetic, and
in some cases courses jn algebra, geometry, and trigonometry.

' “Wions, by public funds, and by societies such as the Young Men’s
Christian Association. “They are intended to give a type of educa-

+. - tion; both theoretical and practical, that will give the worker at the
i trade a better understanding of his work and of its relgtionship to the
~ industry toward which his work contributes.” Some of these evening
* schools give free courses. Certain schools give courses extending
over a number of years. The free night school of the Cooper Union
, = in New York, for example, offers a five-year coprse in general science.
“ ' The mathematics offered in this course Includes algebra, plane and
.solid geometry, trigonometry, analytical metry, calculus, and
mechanics. A student will’gencrally be itted to a course in an

: evening school if he gives evidence of sufficient preparation to profit
;. - Bythocourse. _ : » : °r
3 Part-time schools>—*‘The part-time plan, as carried on at Fitch-
. -., burg, Mass., is an’ anfangement by which boys in the high school give
L~ " half of théir time to work for wages in the commercial shops in the
city and half to school work.”. Like other high schools, thege schools
i:- . require the comiplation of the eight grades of the elamentary school
‘. for.admission. ‘For the first year the boy devotes his entire time
: to school work, and for the next tfree years equal groups of boys

alternate between shop and school, so-that one groupis always.at. -

work in the shops and one in the school.”

d"by private foundations and .

»>
Apprenticeship schoole.'—* Apprenticeship schools are provided

schools shop time is taken for the class Gvork, and that this time is-

.+ Evening achobls?—These schools are supported_by private foundsa-

-

.~ Trade achools for the colored #ad%s.4—"“Tho object of thebe schoolsis
to téach & skilled trade to Indians and Negroes. In some of these .

Beliools' th

vary.“ In séme of these schools the relationship between industrial

oy .
TeNT T {

g

1 Mathamatics.dn the Rlamentary. Scbools of the United States, pp. 150, 157,
SIbid., pp. 187-19, - S BRSNS
Ibid, p. 1M, 30

& . .

rY is'a course of four yeafs. The entrance requireménts

’
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and ordinary academic work is éxceptionally well handled. Thxs is

peculiarly true in the subject of mathematics. The p*oblems«of the

shop and farm are qulte commonly treated in the classes in a.nt.hmetlc,
algebra, and geometry.” -

Technical schools with day courses,'— ‘The schools included under

this classnﬁcatlon are of secondary grade and do not give instruction

of - higher engipeering rank. The courses are designed to give the -

pupil such acqjaintance with scientific and mathematical principles

underlying commercial processes as will enable him to qualify in =
time for the work of foreman, master mechanic, inspectaqr, etc.” - . . °
The completion of the high school is usually required for entrance. -
The length of the course is usually four years. Some of these confer -

degrees.. The work in mathematlcs includes algebra, plane and

'solld geometry, t.ngonometry, analytical geometry, oalculus, and

mechanics.  «

Manual training and techmcal high schools. *—Like other public thh
schools, these schools require for admission the completion of the eight :
grades of the elementary schoo), and give a course of four years. The

aim of these schools is to give a general education which touches more
closely the mdust.rml life 8f the community than does the conven-

tional classi¢al and literary courses, and to prepare { for higher. techmcal o
. training. Some direct training for the trades is given.

*‘In schools * where curpicula are arranged thh more or leas reference to the require> - '

mants of the colleges, algebra, geometry, and tngonometry receive about the same

amount of time a8 in general 8eCON! schools, viz, one’ year each of’ elementary

algebra and plane geometry, and one half-year each of advanced algebra, solid geom-
etry, and tngonomet.ry A year's work ordinarily represents five exercises per week

for 33 to 40 weeks, i. e., & total>of 165 to 200 exercisés. Thelengthoft.heexamsea'

is from 40 to 50 mmum " “A fow achoola pfeeent coursee 1n so-called ‘shop mathe-
matics.' "’ )

Agricultural high scfwols ‘—These schools are geneml]y public high
schools, and-have the same entrance requn'ements and length of
coursg_as other high schools. ‘“Their object is to provide such an

educaidon for the youth of the rural commupnity as will tend to ret.aln:,
him in that community as an efficient member thereof.”” The required .

work in mathematics usually consists of arithmetic and one year each

. of ‘algebra ‘and plane geometry, It is reported that an attempt is

fnade to make the work in mathematics more practical.

v

1 Mathematics in‘tho Elementary Schools of the United States, p. 156,

* Mithematics in the Technical Becondary Schools of the United States, pp. 1-3L. -

sIbid., p.9. R O T S
'ctbld,ppm o @ go® o) d = " B o
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. .- TABULAR STATEMENTS OF COURSES IN MATHEMATICS -
" "IN COMMERCIAL AND INDUSTRIAL SCHOOLS.

each type of school in each country the following facts: .
The number of years of previous school attendance required for
" entrance. . ' > & ©
The approximate age at entrance. . ‘ 2 e
" The number of years in the course. -+ = . o

.- The number of hours & week spent in the school. ‘

.~ ‘The number of hours & week given. to the study of mathematics,
... The branches of mgthematics studied. . .

. In determining the number of years of previous school attendance
and the approximate age at entrance, free use has been made of the
tables prepared by Mr. J. C. Brown and published in Bulletin, 1914,
No. 45, of the United States Bureau of Education.

Commercial and industrial schools in Austria.

e Tﬁe';following‘ tables contain, so far as the facts are available, 'f;)r‘

) N Schools for
Higher | Industrial | Courses for Genaral Trade | the build.
mcm - | contluus- munmd 1 “trade nhools] ll:r ing ggas
r | an
schools. | schools. | assistants, |- ®chools. | PeFCCHISr mechanical
- arts,
. i L}
o8 8 | 8 or more.. ] 8 8
. mﬁc’o&tnmo&. l: 14orover, | 170rover. li!oroves;i Mot;z:r‘. l7orovelr. .
.. Hours per week in sohool. . . .| Fulltime, | Part time. | Part time. | Full tine | Full sore Full i
Ioo ’ Bmmwwuklormuhunat-, Abogt L) [ETTTENRAAN RN IR RUTROTRAN St
‘Courses in mathematics....... Arn{., Arith., | Arith., | Arith., Arith., [Arith,,
i . . alg., geom. geom. geom. alg. geom.,
geom. o geom.,, grojec-
frojeo- ion
' fon wing.
. o Y wing .
: Higher ’
8chools Industrial Schools of
' Requirements. . | for master- mﬂm o] “%g" schools for | domestio
. , workmen, industry. . women. aclence.
,‘»"Ynu,-o! previous sohool at- | 8 ormore. | "8 . 8 B
. tendsnoe required, - -

. 04
g analytis
v %f‘&‘:ﬂ,’z -

wing.
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TABULAR STATEMENTS OF COURSES IN MATHEMATICS. 89

" Qommercial and industrial schools in Denmark.

rd — =

° Evening | pay oom- b Evening | Day | Courses for
mercial

commer- survi Navigation
Requirements. clal_ I lnd‘!uu:h! schools for m’g"" schools.
hool “| foresters. . &
g - . 3 * 5
Years of previous school at- |5 | | E2 T e
tendance required. . : ' \!
ﬁppmxlmmng atentrance..)............|.. ©006000090.00000 8goaoadobeooooogond|ooooooncooss
umber of y course. ... 3 . 1|4 winter LB 3 O Bocoooo000 0o
- o semesters. .
Hours per week fu school. .....|... 0. Fulltime, | Fulitime, |...........
‘ : 0 2 apfnr- appar-
. . ently. ently,
Hg'npuve&br mathemat- 2 . - 23 S 18t semes- |..... Aoasodicoocornnnns

> . 3 2d, 6.
Courses in mathematies. ......| Commper’ | Commer- [ Arith., | ATith., | Arith., Arith.,
- . . lg. b ..{ & o eom.,
geom., | Rgeometri- phnu.na E-u

H

trig. Pm- cal draw- olid
3 Laci on | ing, mm .y
. — a )
: S ‘uloulm.
Commercial and tndustrial schools in Finland.
. - \
) rsc iy Schools | C Manusal l'md‘r V
Sricom 8 [Commor- foher | Vocstions! | Induatrial
Requirements. merclal. [ of com- | clalin. |t her
9 : employ- | merde. | stitutes, m Mgtndo Schools, | schools.
oes. . schools. :
Years of provious school at- [] 8- - o......... ] 6(6 and 1
. tendance required. - d year in
shop.
Amximnte 8ge at en- |- 18 160r17y.......... 13or14 13orid |17 or lzwar.
08, . : .
Number of years in the'| 1lor2 2 20r3 1or2 1,3 0r3 2 2:&1 of -
ocourse. . mea. h
c0 o= == o ' .
Hours per week in achool. .. | - ) O PN PO . P':mrt 12t0 20 39 or 40.
o N
Hour:mpcrweoktormtho- .......... 0000000 boooccooss 600000000 P EEEOO00] jrooEsEEooBeo .
ma , R '
® Courses in matbematice.....| Arith. | Arith., | Arith., | Arith, Arith., | Arith.alg., | Arith.,8lg,, -
geom. alg., d:slcg‘., geon:.,~ oon}.,
m. escr | escr
e tive ti vp; -t 'p;
geom. geom. geom.,
2] ) m o
: g S

" Commercia] and industrial schocls in France. - ©

Higher Prlmnry schools | Practical schools of com]

or boya.. merces and industry. N N Voos
Requirements, o = - tional | achools for
Commercial| Industrial {Commercial| Industrial | 3chooln. | girls,
N section. section. section. seotion. BT
Yeats of prevk;us school at- | 7 8or7 6or7 [ ' [ ’
tendance required. N . <
ﬁppmxlmnu age at entrance.. 13 13 Ror 13 130r13 1Bto1s 12to 18
Hoars per ook 1n scooor | B lat yeas | 10 yeac | Fublttme | Fulttme | 6015t yead Pulltime
ours per wee 0ol...... st yeo! 0. e, oar,
per \83%9,23 | 384,87 - Yo
o] sl 8. . el
- Hoursper wesk formathemst- | ¢ 1st year, | 4 Ist year, (6 Lst year, |6 ist year, | 8 15t year, {13 22t ¢
v ou, T e Ay s e -oz{i,d ’a-m;
- . Y gl % ad. . d. ) W :‘iﬁ.;“ B
Courses in mathematica. ...... Arith. lg., | Arith. aigs) Arith. alg. | Arith. alg., | Arfth alg,|'Ar1th .,
) ) geom. -| geom., § soom., goom, .

o
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"a Commercial and sinduatrial schools in Germany. - _ -
- : v il . Industrial |  Trade
ol continua- [Commerciall Higher = |Commerciall oniinyg. | sehools for
LJ 8. | Ttlon  (PrERerslory|commerciall Reqiec tlon. | the metal
o schoola. schools. | lndustrics.
i Yours of pnvloua achool at- 8 8 ‘9 3 8 R
Nppmxlmau agsat ‘entrande.. 14 14 15 13 « 14| 14 or over. -
umber of years in course. ... 3 1 “1 3 3 2o0r3.
Hours ppr week in school. ... .. 61012 241033 35 30 6to0 | Full time. i
Hours per week for mathemat- 2 4to6 408 | 1at lmd zd 1or3each | Probably 4
s, year. each year.
Courses in wathematics. ......| C -| ¢ . | Commer- | Arl ig Arith. alg., | Arith., alg.,
o . cialarith.| oinlarith.| cialarith.| plan o foom. geom.,
.o ' . 50 l l di" tig. 1
geom,.,
o trig. -
R ’ Evening and -
. 2 . o Factory 8unda t:gﬁ(l_:l Navigation
schools. classes for hools. schools.
o ' . . A, artisans. 80800
N ,A , R ] . .
’ ¢ ) 8 o
14 or ovar 17 or over |.
2 o2}
Fulil time.
dorbfor? ]
§ A(é lane | Alg., plane 4
':olid ahd s@ia
geom d geom. .plnne .
ana) yt and n& er-
. geom.
Commercial and industrial schools in Holland. o :
. - Vocationsl
. {Burgeravond.| Sghools of Navigation
Requirements. and techni-
i “{ seholen. design. | S SRR | schools.
Years of previous school attendanoe nqulmd ) [ 6l [ Torg
i\}rpmximteuenemnnoe 200 12- St 12 417 |
umber of years in courss 2¢t0 4 . 3tod 3 2
Hours par week in school.. : 0t015 |- 8to15 40to44 | Full time.
Hours per week for mathematios. ...] 18t year 4, | Bameas Bur- 15t year ¢, | 13,each year.
. ad 4, | geravond- o 3, .
3d , | scholen,ap-| 3d 3. -
", Coursesin mathemat! y o Al | B solta de- | Solld
. n mal 8. ......... PR 7! ane and solid geom., de- geom.,
. meshanics, |  seriptive geom. plane and
: spherl cal
. * . . o . trig., ana-
o o - lytioal
o o . . geom.,pavi-
) [ : ptlon
‘Commercial and industrial schools sn Hungary. . o
i j Higher ' Higher
D o Roqulmzmm .. Sercal Trade lqdue.st.rlal

P schools. schools.

SRR Yuno( previoas school attendance required........... [} 818, ;;Iu:ml,t

. . of practice.

- ,&mﬂl&umnmm........... uorus . l: | 16
B’mnpcmklnmool......"w 0 Fulltime. [ Fulltime. ?ullumo.
nmwvnkhrmuu. 1st year 0, 1st year 2, o
i ; Boo % -5, »

: ' Afh, g, " e | Alg.;plansend
. . 5 o- o
(wni. o lorfptlvo [.’p geom.,
geom.! trig. descrip-
r tive geom

P
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Commercial and sndustrial schools in Jtaly.

P L T e

’ |
. * Practioal Higher Bchools of Lower | Intermediate
Requirements. hools of hools of ' fn miercial i ia)
R agriculture. | agriculture. | g schools. ' schools,
Yoars of previous school attend- '] 12| Admission ‘4 | 8
anoce required . by e B
: nation |
Number of yearsin thecourse...|..............0...._.... .l 00 2,8 or ¢
Coursesin mathemnatics.......... Arith, geom. | Arith,, alg., | Alg., geom., | Arith., l¢ Arith. - Alz 1
geom., me- | desosiptive gnom geom.
chanles. geom., me-
chanics. ;

Commércial and industrial schools in Japan.

- - - ] .
) teaui la) fal Commerctal * |. Technlcal schools
M nchools, class B, schools class A, oolleges. of middie grade,
Yearsof previonusschool .8 1] n "6
attendancerequired. . .

+ Approximatsageaten- 12 ] 14 17 Averege age, 15
Nnmberolymlntho Sor less. dors Sord ) T 3or4
n:cu!?wlpu awpek In Full time. Pull time. Full time. 1 tima.
Hours per week 4orbeachyear | ... .. ... ... ... | 1st year, 3; 24, 2; | (8ee o,%.w.)

mathematics . . . | 3d,3; mx,,;
Courses in mathematics| Commercial arith. | Commercial arith., - Math. of finauce Arith,, alg., geom.,
< alg., geom. i trig.
1] .
Requirements. | High technical schools, W‘ig‘;“‘,‘;“m’;’“"_"’- Sehools for land surveyors,
2 3 — '
Years of vious | 1y n .
ELTIRS | ] y -
Ap;uoxlmnteugut dhoooBoccobbooooooead e © Average age, 25 Average age, 33
A 0 - . o
Nuu:ber ofyearsln o 3 . 1 3
Hours pec week in |5 - " Full time, Full time. Full time?
Ilour:hpu w:;k for ..' A . (See table, p. —,) (See table, p. —) (8es table, p. 89.)
Courses in mathe- A , trig., plane [ Alg., solid geom., plane ane and solid ans.
matics. \lgnd solld ana ¥y tpical & lcagtmrl«ml lrlg plmn pl us, differen.
N , caleulus, differ- goom., least tLloqm ns, dymmiu,
lemhl equallons squams ° 3 least squares.
. LS

1
l (‘ommaml and mdu.c!nal schools fn Ruaw
[

1 ) -
** Requirements. i8¢hools for | Elemen

Ioww‘teehnlml

Sonta tec-

. Hours per week for [.f............| 1st year, 3;
mathomation. f od, 1.
Courses in mathe- | Arith,,geom. . Ardth,

Arith., alg,
geom ., me-

gpprentioes. | trade schoofs, | Trade schools. schools.
Years of previous|.............. ... P P 12 T
school attendarfps | .
req . [SU
Approximate sge at || 121015 126015 o
ggrmnoe. re & )
Number of years in 3 4 3 3
tha course, o
‘Hours week tn | ;Parttime. |.............]..... fbdocoooca
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N .- .
: | oorepatoey, | Klementary | 1igher commer- | Schivlpofarts |  Navigution
Requismments. | commercil | ommercial | QI ommer: | Scbeolpatarts | Nasieuti
" Courses in mathe. Arith., alg. Arll.h.,nl(n]I Alg ,commerctal] Arith, alg,| Arith., alg,,
matios, 8 . caleulation. geom., d P| geom,, trig.
. thve  geom., | -
. trig., me-
. : chanios.
. ) .
Commereial and industrial schools in Sw..zen
) I Flemen | Middie technical - 1
Requirements. industrial sx‘:’wls. { schouls.
Years of previous school attendance nqulml ...... IR . ’ [} [}
N’ proximate age at enlrance . oo oo 14 18
umbu of ycus in the course. 2%r 3 2
in school . Part {tme, hm time,
Hwn per week for mathematics : l'mb.bxy 2006 2iiiiiiiiiiiinannn.,
Coutrees bn mathematios ...................... eeeeaaas eeerens Arﬂh ,8lg., geomn. ArM‘ ul:
- .ﬁ.f"’ 1
. . trlg b ytical .
> 5 ‘ ., descrip- -
o°* ' ] tive geom, .
Commercial and industrial schools in Switzerland. ) 0
Complemen- | oo 1oto . R Schools of
vom- H!gher schools | administration
Requirementa. melrtrizl instruc- m’gﬁ‘ml of commerce. | and for the
thon. . g R railway service,
Ymo!pnvbm-ehoolatundmm‘ : ‘e 6] . 8 o 8
ﬂmvxlmm egeatentrance........... lor ove'r. 14 or'over, 14 of over. Moprls
h\tolyunlnthoooum e 3 lor2 3ord 20r3
p Hotms per week in school. . ...5.. Part time, Part time, m Full time.
-nwnparvulmmtbemm ....... 1 or 2 for 3 ] lst)w 1st year, 6; 2d,
years, . '3 3; 4, 5. ’ i
. Coursesin mathematis. . ...... e Commerchl | € o m mercial ,mm ug, Arith., alg.,
/7. B - . arith, arith, * geom trig. geom. o “
Requirements. Vocatsonal courses. T JEnentne ’.‘“W‘" .
~ Yann of pnvbm school attandance pe- Sto8 /sm’{ : 9,
. Ximate ltentnnou..... ...... 14 - 1orls 15
umaolvmmln.themum .. 20r3 / 23,004 - : Bor3
Hours per week fn school. ........ N 4%0 71 2036 . 40
- Hours per weck for mathematics:. ... .. : . 240¢ | 4 each year, ap- | 15t year, 12 to0 15; 24, 13
E T proxlmmefy . to 16; 2t 4.
.~ Courses tn mathematice... Arith., geom., pro- Arllh ,alg. xeom “Arith., &
o mJ nalyt loai .
E:ujectlon dmw- us,
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Commercial and industrial schools in the United States.

A Y
5 C {al | ’l;nd ":l.u
Irivate ommess ustrial, Trade
¥ departments | Commercial | preparatory tios
Requirements. | commervial . schools with
schools. uhm | hlgh schools, \::Il:é::l day courses, | Sh1D scbools,
\ i schools.
= + i — : - &
ears of previous Usually 8 8! 8 " 6t8 stws étos
attend. .
ance required. :
roximnate age 14 or over, 14 14 N L} L3 14 or over,
entrance, > : .
Number of years R 372 A% RN { }|o0 000800000000 faa00000000000 6 booooanoos coes
the course,
Bou{s;}cmﬂn Full ttme. | Fulltime. | ¥ull time. | Pull time. | Fulltime. |..........
school. f o :
Hottrs per week for | 3 for ) year, | 5 for 3 years. foord)nrs ............ £ |oo 0e0a00000000| jsoosacs 0000000
mathemgiics. S i )
Cotrars in mathe- | Commercial | Commercial | ; Cotnmercial { Rbop mathe. | Arith,, alg., | Arth., sig., N
maties, arithmetic. arith. ug ' arith.,alg.,!  maties. {r. om,, eom.,
geom. gmm. ig. b
R e e S R e R SR e e 4
o . Manta)
a ¢ Trade Techa trainin
Evening P'art-time | schools for ) Agricultural
Requirements. | oyools. schools. | the colored | %00l whth | and youy bigh schook.
raoes. N '
schools.
4
]
Years of viotis 6 or 8, Rl [ 12 R ]
school pﬁuml '
ance reqirired. . g |
Appmx!mnla age Vartous. 4 to 16 i 7 B L] 1] b}
ntrance . ! ) l
Nutnher of years |.............. [} [] [] [} ¢
in (he congpe. | ~
B:l;! og;er weekig | Pull time, i l-ull time. | Full timd, Full time.
Hours per week |.o..o.o | %] 4for3years. | 5for3years. |5 for 3 or ¢ | SforS years,’
Cores o cathe: | Alg., arith et e, | Ate, tri, | AR She | arit, el
irses in mathe | Alg, arith,, |.............. Arith, alg. ., trig., e, p T
matics. /géom.: “} geom., | analytcal | any solid .
~1 ulg., an- npp“od geomn., val- om,, ‘ ’
/’ slytical th. culns, Eﬂ(
- -geom., me- . mechan: o
= chanis p e,
00
- > ©
M f !.- . °
- i
, .
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NAMES OF TYPES OF SCHOOLS WITH EQUIVALENTS
t. USED IN THIS REPORT.

In reading such a report as the present, it is often desirable to be
able to-determine the exact name, in the foreign language, of the
schools under consideration. In order to avoid the frequent repeti-

: t.lon, in the body of the report, of the names of the schools, the follow-
ing tables of equlva'lents have becn prepared.

There are given below the names, as they appear in the reports of
the Intemntlona.l Commission, of the types of schools in the different
countries, and thé terms used as equivalents in this report:

" AUSTRIA. .
Hohere Handelsschulen. .................. Higher Commercial Schools.
Gewerbliche Fortbx]dungsachulen - Industrial Continuation Schools.
Bpezialkurse far Meister uiid Gehilfen. . ~ Special Courses for Masters and Assist-
ants,
Allgemeine Handwerkerschulen.......... General Trade®chools.

Fachechulen filr ‘einzelue gewerbhche Trade Schools for Particular Trades.
Zweige.

Bau- und Kumthnndworkomchulen ...... Schools for the Building Trades and the
; ] Mechanical Arta.
3 AWerkmemerschulen ..... S Schools for Master Workmen.
- Hohere Gewerbeschulen................. Higher Industrial Schools.
" Bphere Fachschulen fiir Textilindustrie. Higher Schools for the Textile Industry.
uengewerbeschulen..._............... Industrial Schools for Women.
Koch- und Haushaltungsschulen. ......... Schools for Domestic Science.
~ DENMARK.
Elementarachulen foir Technik, Handel; Elementary Technical, Commercial, and .
-und Seefabrt. Navigation Schools..
Tagesschule fiir Bauhandwerker.......... Day School for Builders.
Tagesschulen filr Maachmenkonstmkteum Day Schools for Machine Constructors
&, und Elektrotechniker.” and Electrotechnologists.
o + { Veterinir- und landmrwchafthche Hoch- Veterinary and Agricultural High School
"' schule. .
) FINLAND. )
Ecolea pour les Employeés do Commerce.. Schools for Commercial Enfp yees.
Ecoles de Commerce....................... Schoolsof Commerce. i J
.- Instituts Commerciaux.................. Commercial Institutes. e
" Ecoles Techniques Inféneum «teeeeen-. Lower Technical Schools. 5 <
Ficoleade Travaux Manuels. ... .. Manual Training 8chools.

Ecolu de Métiers Inténeum ot Supér- Lower and Higher Trade Schools

b meananas ...7.. Vocational Schools.
08......eneueenev..so. Industrial Schools,
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FRANCE.
\
Ecoles Primaires Supérieures de Gargons. . Higher Primary Schools for Boya.
Ecoles Pratiques de Commerce et d’In- Practical Schools of Commerce and In-
vdustrie. dustry.
Ecoles Nationales meemonellos .......... National Vocational Schools.
Ecoles Pratiques de Commorrve.......... .. Practical Schools of Commerce.
Ecoles Professionolles et Ménsgérea, 3300 '... Ecoles Professionelles et Ménngéree
y GERMANY.
Kaufminnische I' ortbildungsschulen...... Commercial Continuation Schools, *
L Handelsvorschulen....................... Commercial Prepaatory Schools.
vioa Hahere Handelskurse. ................... Higher Commercial Courses.
Handelsreéalschulen....................... - Commercial Realschulen.
Gewerbliche ortbildungsscirulen. .. .. ... Industrial Continuation Schools.
Fachschulen fir die \{etallmduetne ..... « 'Trade Schools for the Metal Industries. *
Werkschulen............. .o s, Factory Schools.
Abend- und Sonntngsklussen fir I{&nd~ Evening and Sunday Classes for Artigans.
werker. ® o
‘Technische Mittelschulen. ................ Middle Technical Schools.
Navigationsschulen,..................... Navigation Schools.
I HOLLAND. >
Bugeravondacholen................... Burgervondacholen.
. Ecoles Professionelles.................. Vocational Sehools.
Ecoles de Dessin.............c.c.o..... Schools of Design.
Ecoles Techniques. ................... Technical Schools.
Ecoleade Maring. .................... Navigation Schools.
Enscignement Moyen Technique. . .... Middle Technical Instruction.
Ecoles Profesgionelles pour Filles....... Vocational Schools for Girls.
, HUNGARY.
Hohere H;ndelmchulen ............... Higher Commercial Schools.
Gewerbliche Fachachulen.............. Trade Schools. . "
Hohere Gewerbeschulen. . ... .. et Higher Industrial Schools.
. : : ITALY. ' s
" Scuole Agraria Pratiche................ Practical Schools of 2 gricultufre.
8cuole Agraria Superiori.............. Higher Schools of Agriculture.
Scuole Minerarie...................... 8chools of Mining. _
8Bcuole di Commercio Inferiori.......... Lower Commercial Schools.
Scuole di Commercio Superiori......... Higher Commercial Schools. .
9 : ' RUSSIA.
Ecoles d'Apprentis. ... .. . tvrenianan Schools for Apprentices.
Ecoles Elémentaires de Métiers........, - Elementary Trade S¢hools:
9 Ecoles de Métiers............... “..... Trade Bchools.
Ecoles Techniques Inférieures. .. . ..... Lower Technicdl 8cheols. -
Ecoles Techniques Sécondaires. . ... Becondary Technical Schooll
°, SWEDEN,
Elementartechnische Gewerbeschulen.. Elementary Indqstrinl Schools. -

Middie Technical Schools.

'~ Technische Mittelschulen; ,

i TYPES OF SCHOOLS, WITH EQUIVALENTS UseD. = . 95 "
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